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FOREWORD

In 2011, The American Society of Mechanical Engineers (ASME) established the Committee on Nonmetallic Pressure
Piping Systems (NPPS) to develop standards for the construction of nonmetallic pressure piping systems. This Commit-
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uately defined in existing standards.

b the development of the ASME Standards for Nonmetallic Pressure Piping Systems, nonmetallic pressuré p
ents were contained within several existing standards. The nonmetallic piping requirements of the/ASMH
Pressure Piping varied across Sections, with some Sections having no requirements for nonmetallic compor]
er standards and codes, such as ASME RTP-1 and the ASME Boiler and Pressure Vessel Code (BPVC), Secti
requirements for reinforced thermoset plastic (RTP) corrosion-resistant equipment blit'not for piping
mponents. ASME BPVC, Section [11 did have a few Code Cases that addressed requirements for some nonme
d piping components, including those made from glass-fiber-reinforced thermosetting resin and a few the
p.g., high density polyethylene (HDPE) and poly(vinyl chloride) (PVC). Howevef, the scope of these Code (
limited, and in some cases the methodology was nearly 30 years old. The ASME'NPPS Standards now serv{
bd location for NPPS requirements and are developed by committees whose'members are experts in this

S Committee’s functions are to establish requirements related to préssure integrity for the constructi

lic pressure piping systems, and to interpret these requirements when questions arise regarding their in
and the American Society for Testing and Materials (ASTM International) have cooperated for more tha
he preparation of material specifications adequate for safety in thefield of pressure equipment. This cooper
ginated with metallic materials in ASME BPVC, Section II,

plution of this cooperative effortis described in Professor A; M. Greene’s “History of the ASME Boiler Code,” W
ished as a series of articles in Mechanical Engineering from July 1952 through August 1953. The follo

quotatioms, which are based on the minutes of the ASME Boile¥and Pressure Vessel Committee, are taken from Profé

Greene’s
Specifica

history and illustrate the cooperative nature of*the specifications found in ASME BPVC, Section II, Mat
fions:

“General discussion of material specifications comprising [Paragraphs] 1 to 112 of Part 2 and the
advisability of having them agree with ASTM specifications.” (1914)

“An ASME Subcommittee . .. Wwas appointed to confer with the American Society for Testing Mate-
rials.” (1916)

“Because of this co-operation the specifications of the 1918 Edition of the ASME Boiler Code were
more nearly in agreement with ASTM specifications. .. . In the 1924 Edition of the Code, ten speci-
fications wereincomplete agreement with ASTM specifications, four in substantial agreement, and
two covered materials for which the American Society for Testing Materials had no corresponding
specifications. . . .

“InSection 11, Material Specifications, the paragraphs were given new numbers, beginning with S-
1 and-extending to S-213.” (1925)
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1921 (1932)

“The Subcommittee on Material Specifications ... arranged for the introduction of the revisions of
many of the specifications so that they would agree with the latest form of the earlier ASTM Speci-
fications.” (1935)

* Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, erection, examination, inspection, testing,

and overpr

essure protection.
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This cooperation has continued with the ASME NPPS Standards. ASME NM.3.1 and ASME NM.3.2 contain many material
specifications thatare similar to the corresponding ASTM specifications but that have been modified for use in accordance
with an ASME construction standard.” Many of these specifications are published in dual format, i.e., they include both
U.S. Customary units and Sl units. The metrication protocols followed in the specifications are those adopted by ASTM, and
they usually conform to the requirements of IEEE/ASTM SI 10-1997, Standard for the Use of the International System of

Units (SI): The Modern Metric System.

In 1992, the ASME Board of Pressure Technology Codes and Standards endorsed the use of non-ASTM material for
ASME BPVC applications with the intent that ASME'’s procedures and practices for the adoption of ASTM material be used
for the adoption of non-ASTM materials. ASME committees continue to consider materials for use in ASME applications;

see Mandatory Appendix IV for guidance on the approval of new materials.
AJME material specifications identical to those of the originating organization are identified by both theAS

symbol

and the originating organization’s symbol. The specifications prepared and copyrighted by ASTM and ether ogiginating

orgahizations are reproduced in this Standard with the permission of the respective organization. The NPPS C
has darefully considered each new and revised specification, and has made such changes as deemedmnecessary to

mmittee
hdaptthe

specffication for use in accordance with an ASME construction standard. In addition, ASME has furfiished ASTM with the

basi¢ requirements that should govern many proposed new specifications. Joint action will cohtinue an effort to
ASTM and ASME specifications identical.

imake the

AYME NM.3.1-2020 was approved by the American National Standards Institute (ANSI) on October 29, 2020.

AYME NM.3.1-2022 was approved by ANSI on September 15, 2022.

" ASME construction standards include the ASME B16 series of standards, the ASME B31 Code for Pressure Piping, ASME BPVC, ASME NM.1, ASME

NM.2, and ASME RTP-1.
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CORRESPONDENCE WITH THE NPPS COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose
revision§OT TASES, TEPOTT EITAtd, OF Te(UEST IMET PTetations. COTTESPOITUENTE f0T IS Standard stroutd be Sentto te|staff
secretary noted on the committee’s web page, accessible at https://go.asme.org/NPPScommittee.

Revisigns and Errata. The committee processes revisions to this Standard on a continuous basis to incorp¢rate
changes that appear necessary or desirable as demonstrated by the experience gained from the application of the $tan-
dard. Approved revisions will be published in the next edition of the Standard.

In add]tion, the committee may post errata on the committee web page. Errata become effectit’e‘on the date pogted.
Users cap register on the committee web page to receive e-mail notifications of posted errata,

This Standard is always open for comment, and the committee welcomes proposals for'tevisions. Such proppsals
should b¢ as specific as possible, citing the paragraph number(s), the proposed wording, and:a detailed description gf the
reasons for the proposal, including any pertinent background information and supporting documentation.

Cases
(a) The most common applications for cases are
(1) to permit early implementation of a revision based on an urgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potential'additional requirements prior to incorporation
directly into the Standard
(4) to permit the use of a new material or process
(b) Uskrs are cautioned that not all jurisdictions or owners atitomatically accept cases. Cases are not to be considered
as approying, recommending, certifying, or endorsing any proprietary or specific design, or as limiting in any way the
freedom jof manufacturers, constructors, or owners to ehoose any method of design or any form of construction|that
conformg to the Standard.
(c) Aproposed case shall be written as a question@and reply in the same format as existing cases. The proposal shall also
include the following information:
(1) h statement of need and background information
(2) the urgency of the case (e.g., the-case concerns a project that is underway or imminent)
(3) the Standard and the paragraph), figure, or table number(s)
(4) the edition(s) of the Standard to which the proposed case applies
(d) A gase is effective for use when the public review process has been completed and it is approved by the cognjzant
supervispry board. Approved-cases are posted on the committee web page.

Interpfetations. Upamrequest, the committee will issue an interpretation of any requirement of this Standar¢. An
interpretation can be i§Sued only in response to a request submitted through the online Interpretation Submittal Form at
http://gd¢.asme.org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic efmail
confirmihg receipt,

ASME floesnatact as a consultant for specific engineering problems or for the general application or understandipg of
the Standard.réquirements. If, based on the information submitted, it is the opinion of the committee that the inqfiirer
should seekassistarrces tirerequest wittbereturmed-withrthe recommrendatior tiratsuchasststance beobtatred-tquirers
can track the status of their requests at http://go.asme.org/Interpretations.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “
device, or activity.

Interpretations are published in the ASME Interpretations Database at http://go.asme.org/Interpretations as they are
issued.

»u

certify,” “rate,” or “endorse” any item, construction, proprietary
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Committee Meetings. The NPPS Standards Committee regularly holds meetings that are open to the public. Persons
wishing to attend any meeting should contact the secretary of the committee. Information on future committee meetings
can be found on the committee web page at https://go.asme.org/NPPScommittee.
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INTRODUCTION

The ASME Standards for Nonmetallic Pressure Piping Systems (NPPS) are as follows:
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produced using thermoplastic resins or compounds. Thermoplastics are a specific group of nohm
materials that, for processing purposes, are capable of being repeatedly softened by increase of temper
hardened by decrease of temperature.

Fiber-Reinforced Thermosetting-Resin Piping Systems: This Standard contains requirements for pip
piping components that are produced using fiber reinforcement embedded in or surrounded by
thermosetting resin.

Nonmetallic Materials: This Standard includes specifications for nonmetallic matérials (except wood, n|
glass, and concrete) and, in conformance with the requirements of the individual construction st
methodologies, design values, limits, and cautions on the use of materials:“This Standard is divided
Parts:

-NM.3.1, Nonmetallic Materials, Part 1 —Thermoplastic Material Specifieations: This Part contains ther
material specifications identical to or similar to those published‘by the American Society for Tes
Materials (ASTM International) and other recognized natiofial ‘or international organizations.

- NM.3.2, Nonmetallic Materials, Part 2 — Reinforced Thermoset Plastic Material Specifications: This Par
reinforced thermoset plastic material specifications identical to or similar to those published by ASTM
recognized national or international organizations.

- NM.3.3, Nonmetallic Materials, Part 3 — Properties: This Part provides tables and data sheets for

stresses, mechanical properties (e.g., tensile and yield strength), and physical properties (e.g., coe
thermal expansion and modulus of elasticity) for nonmetallic materials.

s the owner’s responsibility to select the piping standard that bestapplies to the proposed piping installatio
considered by the owner include limitations of the standard, jurisdictional requirements, and the applig

I standards. All applicable requirements’of the selected standard shall be met. For some installations, more

Hard may apply to different pactsyof the installation. The owner is also responsible for imposing requ

lementary to those of the standard if such requirements are necessary to ensure safe piping for the

llation.

rtain piping within a facility may be subject to other codes and standards, including but not limited to the fi

s that are
etallic
ature and

ing and
ured

onfibrous
andards,
nto three

moplastic
ing and

t contains
and other

allowable
fficient of

h. Factors
ability of
than one
irements
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bllowing:

nerating
d cooling

onshore
ocessing,
hnts and

r piping

transporting products that are predommately liquid between plants and terminals, and Wlthm terminals and pumping,
regulating, and metering stations.

ASME B31.5, Refrigeration Piping and Heat Transfer Components: This code contains requirements for piping for
refrigerants and secondary coolants.

ASME B31.8, Gas Transmission and Distribution Piping Systems: This code contains requirements for piping transporting
products that are predominately gas between sources and terminals, including compressor, regulating, and metering
stations; and gas gathering pipelines.

xiv
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ASME B31.9, Building Services Piping: This code contains requirements for piping typically found in industrial,
institutional, commercial, and public buildings, and in multi-unit residences, which does not require the range of sizes,
pressures, and temperatures covered in ASME B31.1.

ASME B31.12, Hydrogen Piping and Pipelines: This code contains requirements for piping in gaseous and liquid hydrogen
service, and pipelines in gaseous hydrogen service.

National Fuel Gas Code: This code contains requirements for piping for fuel gas from the point of delivery to the
connection of each fuel utilization device.

NFPA 99, Health Care Facilities: This standard contains requirements for medical and laboratory gas systems.
Fbon

T These standards contain requIrements 10T IITe protection systems using water, ca
dioxidg, halon, foam, dry chemicals, and wet chemicals.

The AYME NPPS Standards specify engineering requirements deemed necessary for safe design and constructipn of
nonmetallic pressure piping. These Standards contain mandatory requirements, specific prohibitions, and nonmgnda-
tory guidance for construction activities. These Standards do not address all aspects of these activities, and those aspects
that are rjot specifically addressed should not be considered prohibited. While safety is the overriding consideration], this
factor algpne will not necessarily govern the final specifications for any piping installation., With few exceptiong, the
requirenmpents do not, of practical necessity, reflect the likelihood and consequences ofideterioration in sefvice
related tp specific service fluids or external operating environments. These Standards-are not design handbgoks.
Many de¢isions that must be made to produce a safe piping installation are not specifiedindetail within these Standprds.
These Stdndards do not serve as substitutes for sound engineering judgment by the owner and the designer. The pljrase
engineering judgment refers to technical judgments made by knowledgeable designers experienced in the applicatipn of
these Stapdards. Engineering judgments must be consistent with the philosophy)of these Standards, and such judgnjents
must never be used to overrule mandatory requirements or specific prohibitions of these Standards.

To the|greatest possible extent, Standard requirements for design are stated in terms of basic design principleg and
formulas| These are supplemented as necessary with specific requirements to ensure uniform application of prindiples
and to gyide selection and application of piping elements. These Standards prohibit designs and practices known fo be
unsafe ahd contain warnings where caution, but not prohibitionyis warranted.

These $tandards generally specify a simplified approach formany of their requirements. A designer may choose to pse a
igorous analysis to develop design and construction requirements. When the designer decides to take this
, he or she shall provide to the owner details @and calculations demonstrating that design, fabrication, exam-
ination, ipspection, testing, and overpressure protection‘are consistent with the criteria of these Standards. These dgtails
shall be ajdequate for the owner to verify the validity.of the approach and shall be approved by the owner. The detailsshall

igner is responsible for complying with requirements of these Standards and demonstrating compliance with
ions of these Standards when such\equations are mandatory. These Standards neither require nor prohibit the
puters for the design or analysis of components constructed to the requirements of these Standards. Howgver,
5 and engineers using computer programs for design or analysis are cautioned that they are responsible fpr all
assumptions inherent-in-the programs they use and for the application of these programs to their dejsign.
btandards do not fully.address tolerances. When dimensions, sizes, or other parameters are not specified [with
tolerancgs, the values of these'parameters are considered nominal, and allowable tolerances or local variances mgy be

considergd acceptable when based on engineering judgment and standard practices as determined by the designer.
ed requirenients of good practice are provided for the care and inspection of in-service nonmetallic pregsure

guirementsof these Standards are not to be interpreted as approving, recommending, or endorsing any proprie-
tary or splecific design or as limiting in any way the manufacturer’s freedom to choose any method of design or any fofm of
construction~that conforms to the requirements of these Standards.

e

dittons—o EN anrdardsro - g yhade
between contracting parties to use another edition, or the regulatory body having jurisdiction imposes the use of another
edition, the latest edition issued atleast 6 months prior to the original contract date for the first phase of activity coveringa
piping installation shall be the governing document for all design, materials, fabrication, erection, examination, inspec-
tion, testing, and overpressure protection for the piping until the completion of the work and initial operation. Revisions
to material specifications included in ASME NM.3.1 and ASME NM.3.2 are originated by ASTM and other recognized
national or international organizations, and are usually adopted by ASME. However, those revisions do not necessarily
indicate that materials produced to earlier editions of specifications are no longer suitable for ASME construction. Both
ASME NM.3.1 and ASME NM.3.2 include a Mandatory Appendix, “Guideline on Acceptable ASTM Editions,” that lists the

XV
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latest edition of material specifications adopted by ASME as well as other editions considered by ASME to be identical for

ASME construction.
Users of these Standards are cautioned against making use of revisions to these Standards without assurance that they

are acceptable to the proper authorities in the jurisdiction where the piping is to be installed.

The specifications for materials published in ASME NM.3.1 and ASME NM.3.2 are identical or similar to those published
by ASTM and other recognized national or international organizations. When reference is made in an ASME material
specification to a non-ASME specification for which a companion ASME specification exists, the reference shall be inter-
preted as applying to the ASME specification.

pplication under its requirements. Material produce acceptable material specification is no
courftry of origin.

* ASME construction standards include the ASME B16 series of standards, the ASME B31 Code for Pressure Piping, ASME BPVC, ASME NM.1, ASME
NM.2, and ASME RTP-1.
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ASME NM.3.1-2022
SUMMARY OF CHANGES

Followingeapprovalby-the ASMENPRS Committec and ASME and-afterpubliereview ASMENM3A 2022 wasapprpved
by the American National Standards Institute on September 15, 2022.
ASME NM.3.1-2022 includes the following changes identified by a margin note, (22).
Page Location Change
1 SD-1784 Revised in its entirety
159 SD-4101 Revised in its entirety
235 SD-6779 Revised in its entirety
265 SF-439 Revised in its entirety
283 SF-442 /SF-442M Revised in its entirety
337 SF-1733 Revised in its entirety
351 SF-1970 Revised in its entirety’
359 SF-2145 Added
371 SF-2389 Revised in its entirety
447 SF-2785 Revised in its entirety
461 SF-2788/SF-2788M Revised indits entirety
501 SF-2905/SF-2905M Revised in its entirety
513 SF-2929 Added
543 SF-3524/SF-3524M Added
555 Table II-1 Updated
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(22)

ASME NM.3.1-2022

CLASSIFICATION SYSTEM AND BASIS FOR
SPECIFICATION FOR RIGID POLY(VINYL CHLORIDE)
(PVC) COMPOUNDS AND CHLORINATED-POLY(VINYL

CHLORIDE) (CPVC) COMPOUNDS

%z@ SD-1784

(Identical with ASTM D1784-20 except foradditional requirements in section 13 and Annex A1, and renumbering o
sections 14 and 15.)



https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

SD-1784

ASME NM.3.1-2022

Classification System and Basis for Specification for
Rigid Poly(Vinyl Chloride) (PVC) Compounds and
Chilorinated Poly(Vinyl Chloride) (CPVC) Compounds

1. Scope
1.1 This claj

bsification system standard covers rigid PVC

and CPVC compounds intended for general purpose use in

extruded or mo
and nonpressur
chloride), chlo

ded form—including fittings and both pressure
e piping applications—composed of poly(vinyl
inated poly(vinyl chloride), or vinyl chloride

copolymers coftaining at least 80 % vinyl chloride, and the

necessary comf
dients shall be
non-poly(vinyl
ganic fillers.

Note 1—Selec
applications requi
properties, optical
ments and test

ounding ingredients. The compounding ingre-
permitted to consist of lubricants, stabilizers,
chloride) resin modifiers, pigments, and inor-

ion of specific compounds for particular end uses or
es consideration of other characteristics such as thermal
properties, weather resistance, etc. Specific require-
nethods for these properties should be by mutual

agreement betwegn the purchaser and the seller.
Note 2—Seledtion of compounds for pressure piping applications

requires consider:
determining press
Requirements for|
recognized stress

tion of material stress ratings that are required for
lre ratings, but are not addressed in this specification.
long-term material stress ratings in accordance with
ating standards, such as HDB in accordance with Test,

Method D2837 fdr pressure piping, should be included in specifications

for pressure pipin
Note 3—The li

b products or systems.
t of compounding ingredients in 1.1 is not meant.to be

an exhaustive list|of allowable compound ingredients. In addition to the
compounding ingfedients listed, others may also be used.”The list of
compounding ingtedients in 1.1 does not imply that everysingredient listed
is a required ingredient. Some compounds may ot )contain all the
ingredients listed fn 1.1.

1.2 For app
see Classificati

ications involving special ¢hemical resistance
bn D5260.

1.3 The reqyirements in this elassification system standard

are intended f

r the quality €entrol of compounds used to

manufacture finished products’ These properties are based on

data obtained

using standard test specimens tested under

specified condifions..They are not directly applicable to fin-

ished products. See the applicable ASTM standards for Jequire-

ments for finished products.

1.4 The text of this classification system standard ref]
notes and footnotes that provide explanatory material
notes and footnotes (excluding those in:tables and figurd

not be considered as requirements 0f this specification|

1.5 Some rigid PVC applications have the option to
recycled PVC plastics thaCaneet the requirements

Erences
These
s) shall

contain
of this

classification system standard. Refer to the specific fequire-

ments in the materials-and manufacture section of th{
cable product standard.

1.6 The valueswstated in SI units are to be regai
standard. Theé\values given in parentheses are for info
only.

1.7, _The following safety hazards caveat pertains onl
test, methods portion, Section 11, of this specificatiol
staridard does not purport to address all of the safety co
ifany, associated with its use. It is the responsibility of 1
of this standard to establish appropriate safety, heal
environmental practices and determine the applicall
regulatory limitations prior to use.

Note 4—This specification is similar in content (but not te
equivalent) to ISO 1163-1:1985 and ISO 1163-2:1980.

1.8 This international standard was developed in
dance with internationally recognized principles on st
ization established in the Decision on Principles
Development of International Standards, Guides and
mendations issued by the World Trade Organization Te
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:
D256 Test Methods for Determining the Izod Pe
Impact Resistance of Plastics

appli-

ded as
mation

y to the
n: This
yicerns,
e user
th, and

ility of
hnically

accor-
ndard-
for the
Recom-
chnical

hdulum

D61K Practice for (‘nndifinning Plastics for 'T'Pcfing
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D635 Test Method for Rate of Burning and/or Extent and
Time of Burning of Plastics in a Horizontal Position

D638 Test Method for Tensile Properties of Plastics

D648 Test Method for Deflection Temperature of Plastics
Under Flexural Load in the Edgewise Position

D883 Terminology Relating to Plastics

D1600 Terminology for Abbreviated Terms Relating to Plas-
tics

D3892 Practice for Packaging/Packing of Plastics

D2837 Test Method for Obtaining Hydrostatic Design Basis

SD-1784

Class 1 2 4 5 4

Identification:
Poly(vinyl chloride)
homopolymer

Property and Minimum Value:
1zod
(34.7 J/m (0.65 ft-Ibf/in.))
under notch
Tensile strength
(48.3 MPa (7000 psi))
Modulus of elasticity in
tension
(2758 MPa (400 000 psi))

for Thermoplastic Pipe Materials or Pressure Design Basis
f¢r Thermoplastic Pipe Products

D4703 Practice for Compression Molding Thermoplastic
Materials into Test Specimens, Plaques, or Sheets
D5360 Classification for Chemical Resistance of Poly(Vinyl
(hloride) (PVC) Homopolymer and Copolymer Com-
ppunds and Chlorinated Poly(Vinyl Chloride) (CPVC)
(Jompounds

2.2|ISO Standards:

IS 1163-1:1985 Plastics—Unplasticized compounds of ho-
njopolymers and copolymers of vinyl chloride—Part 1:
Designation

ISQ 1163-2:1980 Plastics—Unplasticized compounds of ho-
njopolymers and copolymers of vinyl chloride—Part 2:
Determination of properties

3. Terminology

3.1 |Definitions—Definitions are in accordance with Termi-
nology D883 and abbreviations with Terminology D1600
unless| otherwise indicated.

4. Classification

4.1 |Means for selecting and identifying rigid PVE’ and
CPV({ compounds are provided in Table 1. The-properties
enumgrated in Table 1 and the tests defined are’¢Xpected to
provide identification of the compounds selected/ They are not
necesyarily suitable for direct application in design because of
differdnces in shape of part, size, loading, environmental
conditfions, etc.

4.2 |Classes are designated by jthe cell number for each
propetty in the order in which they are listed in Table 1.

Nortg 5—The manner in which\selected materials are identified by this
classififation system is illustrated by a Class 12454 rigid PVC compound
having [the following requirements (see Table 1). The two-digit cell limits
10 and| 11 are rarelysused, only for special high-temperature grades of
CPVC fcompound:

Deflection temperature under
load

(70°C (158°F))

Note 6—The cell-type format provides the meansfor idenification and
close characterization and specification of material propertiey, alone or in
combination, for a broad range of materials. This type formaf, however, is
subject to possible misapplication sincé:unobtainable propefty combina-
tions can be selected if the user is notfamiliar with commerciglly available
materials. The manufacturer should be consulted.

4.3 Product application-¢chemical resistance whep specified
shall be classified in accordance with the classificatjon section
of Classification D5260.

5. Ordering Information

5.1 The pufchase order, or inquiry, for these materials shall
state the,specification number and identify the clags selected,
for éxample, D1784, Class 12454.

5.2 Further definition, as may be required for the|following,
shall be on the basis of agreement between the puichaser and
the seller:

5.2.1 Physical form and particle size (see 6.1),

5.2.2 Color (see 6.2),

5.2.3 Other supplementary definition if necessary, and

5.2.4 Inspection (see 12.1).

6. Materials and Manufacture

6.1 Materials supplied under this specification shpll be PVC
and CPVC compounds of uniform composition in the form of
cubes, granules, or powder blends.

6.2 Color and transparency or opacity of molgled or ex-
truded articles formed under the conditions recommended by
the seller shall be comparable within commer¢ial match
tolerances to the color and transparency or opacity pf standard
molded or extruded samples of the same thickness pupplied in
advance by the seller of the material.

7. Physical Requirements

7.1 Test values for specimens of the material grepared as

Specified T Sectom 9amd tested i accordance witt Section 10
shall conform to the requirements given in Table 1 for the class
selected.

8. Sampling

8.1 A batch or lot is construed as a unit of manufacture and
a blend of two or more production runs of material shall be
acceptable.

8.2 Sample using a statistically acceptable procedure.
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9. Conformance Testing

9.1 The minimum properties identified by the class desig-
nations in Table 1 specified in the purchase order (see 5.1) shall
be verified by the tests described in Section 11.

9.2 Conformance with this specification shall be determined
with one set of test results. If there are multiple test results, the
average value for all test samples shall be used to determine
conformance.

9.3 If the a
minimum propprty values of the Class designation in Table 1,
the material does not conform to this specification.

ASME NM.3.1-2022

11. Test Methods

11.1 Conditioning—The test specimen for deflection tem-
perature (Test Method D648) shall be conditioned in accor-
dance with Procedure B of Practice D618, except that the
minimum conditioning time in the circulating air oven shall be
24 h. All other molded test specimens shall be conditioned in
accordance with Procedure A of Practice D618. The minimum
conditioning time shall be 24 h.

11.2 Test Conditions—Unless otherwise specified in the test
methods or in this specification, tests shall be conduetef in the
standard laboratory atmosphere of 23 = 2°C (73,4 £"4°F) and

TABLE 1 Class Requirements for Rigid Poly(Vinyl Chloride) (PVC) and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds
Note 1—The thinimum property value will determine the cell number although the maximum expected value may fall within a higher cell.
Des_lg— Cell Limits
rg‘:{;‘;’: Property and Unit
No. 0 1 2 3 4 5 6 7 8 9 10 1
1 Bas¢ resin A poly(vinyl | chlorinated vinyl co-
chloride) poly polymer
homo- (vinyl
polymer chloride)
2 Impact rgsistance (Izod), min:
J/m of nptch under A <34.7 34.7 80.1 266.9 5338 800.7
ngtch
(ft-p/in.) (<0.65) (0.65) (1.5) (5.0 (10.0) (15.0)
3 Tensile sfrength, min:
Pa A <345 34.5 41.4 4838 55.2
(bsi) (<5000) (5000) (6000) (7000) (8000)
4 Modulus pf elasticity in tension, min:
Pa A <1930 1930 2206 2482 2758 3034
(bsi) (<280 000) | (280 000) | (320 000) ] (360 000) | (400 000) | (440 000)
5 Deflectiop temperature under load, min, 1.82 MPa (264 psi):
C A <55 55 60 70 80 90 100 110 120 130 140
(tF) (<131) (131) (140) (158) (176) (194) (212) | (230) | (251) | (266] | (284)
Flam nablllty B B B B B B B B B B B B

AThe value for this property is unspecified.

BAll compounds coyered by this specification, when tested in accordance with Test Method D635, shall yield the following results: average extent of burning of <25 mm;

average time of burning of <10 s.

10. Specimen [Preparation

10.1 Compliance with the designated requirements chosen
from Table 1 dhall be determinedyith compression-molded,
extruded, or injection-molded testspecimens for Izod impact
resistance, tendile strength, tetisile modulus of elasticity, de-
flection temperpture under-load, and flammability. Specimens
cut from lamingates of compression-molded or extruded sec-
tions (see Pracfice D4703) shall not be used unless it can be
shown by test that.complete fusion is obtained. It is understood

50 = 10 % relative humidity. In cases of disagreement, the
tolerances shall be £1°C (*2°F) and %5 % relative hymidity.

11.3 Tensile Strength and Modulus of Elasticity—Test
Method D638, using Type I specimens of 3.2 = 0.4 mfn (0.13
* 0.02 in.) thickness and testing speed of 5.1 mrp (0.20
in.)/min = 25 %. Report tensile strength at the yield poipt if the
material yields, otherwise at break.

11.4 Impact Resistance (Izod)—Method A of Test Method
D256, using 3.2-mm (0.125-in.) thick specimens. Th¢ speci-

that a material lshall not be tested without also QpP(‘iﬁIing the
method of specimen preparation. When comparative tests of
materials are desired, the greatest care shall be taken to ensure
that all specimens are prepared in exactly the same way used to
certify the cell class of the compound. Procedures used in
preparing the test specimens shall be as recommended by the
supplier for each specific compound.

Norte 7—It is not expected or required that a specimen taken from a
finished product will produce the same results as a specimen prepared by
the method used for purposes of cell class testing and certification.

mens may be compression-molded, extruded, or injection-
molded with the provision that compression-molded or ex-
truded specimens built up as laminates in which complete
fusion is obtained shall be acceptable. Complete fusion means
there shall be no evidence of fraying or delamination at the
break.

11.5 Deflection Temperature—Test Method D648—Method
A- using 127 mm (5 in.) long, 12.5 mm (0.5 in.) wide, and 3.2
mm (0.125 in.) thick specimens under 1.82 MPa (264 psi) fiber
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stress. Materials that require high-temperature annealing prior
to testing shall be annealed at 50°C (122°F) for 24 h or at the
manufacturer’s recommendation. Specimens shall be cooled in
accordance with Procedure B of Practice D618. The test report
for annealed specimens shall include the time and temperature
of annealing used.

11.6 Flammability—Test Method D635. All compounds
covered by this specification, when tested in accordance with
Test Method D635, shall yield the following results: average

SD-1784

13. Certification

13.1 Certification shall be as required by Annex Al.

14. Packaging and Package Marking

14.1 All packing, packaging, and marking provisions of
Practice D3892 apply to this standard.

15. Keywords

12. In

12.1 [Inspection and certification of the material supplied
with reference to a specification based on this classification
system fhall be for conformance to the requirements specified
herein.

extent of burning ot <25 min; average time of burning ot <10 s.
spection

ANNEX

(Mandatory Information)

Al. CERTIFICATION

15.1 chlorinated poly(vinyl chloride) (CPV(); CPVC com-
pounds; poly(vinyl chloride) (PVC); PVC \cempounds; recycle
plastics; rigid PVC

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled, tpsted, and
inspgcted in accordance with the Specification, including year date{ the Supplementary Requirements, and any other refuirement
designated in the purchase order or contract, and that the results met the requirements of that Specification, the Supp|jementary
Reqyirements, and the other requirements. A signature or-notatization is not required on the certificate of compliance, but the
document shall be dated and shall clearly identify the organization submitting the certificate. Notwithstanding the abgence of a

signdture or notarization, the certifying organization isxtesponsible for the contents of the document.
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SPECIFICATION FOR POLY(VINYL CHLORIDE) (PVC)
PLASTIC PIPE, SCHEDULES 40, 80, AND 120

%z@ SD-1785

(Identical with ASTM D1785-15e1 except for additional requirements in section 12 and Annex Al, revised marking
requirements in para. 10.2.1.4, renumbering of/section 13, and quality assurance requirement in para. 11.1 has been
made mandatory.)
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Specification for
Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120

1. Scope

1.1 This spg
pipe made in Sq
for water (see
fying PVC plg
system of nomd
and test meth
sustained presy
quality. Methoq

1.2 The prod
for use with thg
are chemically
inherent hazard
tems with con

cification covers poly(vinyl chloride) (PVC)
hedule 40, 80, and 120 sizes and pressure-rated
Appendix X1). Included are criteria for classi-
stic pipe materials and PVC plastic pipe, a
nclature for PVC plastic pipe, and requirements
ds for materials, workmanship, dimensions,
ure, burst pressure, flattening, and extrusion
s of marking are also given.

ucts covered by this specification are intended
distribution of pressurized liquids only, which
compatible with the piping materials. Due to
s associated with testing components and sys-
pressed air or other compressed gases some

manufacturers

o not allow pneumatic testing of their products.

Consult with gpecific product/component manufacturers for
their specific tgsting procedures prior to pneumatic testing.
Note 1—Presqurized (compressed) air or other compressed gases

contain large am
hazards should a

Note 2—This
requirements for
not include prov,
combustion gases
and marking requ|

1.3 The text

and appendixe
notes and footn|

punts of stored energy which present serious saftey
ystem fail for any reason.

standard specifies dimensional, performance~and test
blumbing and fluid handling applications only./It does
sions for the use of these products for venting of
UL 1738 is a standard that does include-specific testing
rements for flue gas venting products, including PVC.

f this specification references’notes, footnotes,
b which provide explanatery material. These
btes (excluding thosesin'tables and figures) shall

not be conside
1.4 The val

ed as requirements\of the specification.

s stated in ineli¥pound units are to be regarded

as standard. The values given-in parentheses are mathematical
conversions to SI units<hat are provided for information only
and are not considered\standard.

1.5 The following safety hazards caveat pertaifis onl
test methods portion, Section 8, of this, specificatio
standard does not purport to address alkof.the safety co
if any, associated with its use. It is thesresponsibility of 1
of this standard to establish appropriate safety, heal
environmental practices and_determine the applicalj
regulatory limitations priof-t0 use.A specific precay
statement is given in Note\9:

Note 3—CPVC plastiépipes, Schedules 40 and 80, whi
formerly included in thi§ specification, are now covered by Sped
F441/F441M.

Note 4—The sustained and burst pressure test requirements

y to the
n: This
yicerns,
e user
th, and
ility of
tionary

th were
ification

and the

pressure ratingS\in the Appendix X1, are calculated from stregs values

obtained from'tests made on pipe 4 in. (100 mm) and smaller. H
tests condutted on pipe as large as 24-in. (600-mm) diameter hay
these ‘stress values to be valid for larger diameter PVC pipe.

Note 5—PVC pipe made to this specification is often belled fi
ling pipe. For details of the solvent cement bell, see Specificatio
and for details of belled elastomeric joints, see Specifications D]
D3212.

1.6 This international standard was developed in
dance with internationally recognized principles on st
ization established in the Decision on Principles
Development of International Standards, Guides and
mendations issued by the World Trade Organization Te|
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:

D618 Practice for Conditioning Plastics for Testing

D1598 Test Method for Time-to-Failure of Plast
Under Constant Internal Pressure

D1599 Test Method for Resistance to Short-Time Hy
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating

[owever,
e shown

br use as
h D2672
139 and

accor-
ndard-
for the

Recom-
chnical

c Pipe
draulic

o Plas-

tics
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D1784 Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds

D2122 Test Method for Determining Dimensions of Ther-
moplastic Pipe and Fittings

D2152 Test Method for Adequacy of Fusion of Extruded
Poly(Vinyl Chloride) (PVC) Pipe and Molded Fittings by
Acetone Immersion

D2672 Spemﬁcatlon for Joints for IPS PVC Pipe Using

D2837 Test Method for Obtaining Hydrostatic Design Basis
for] Thermoplastic Pipe Materials or Pressure Design Basis
for] Thermoplastic Pipe Products

D3139 Specification for Joints for Plastic Pressure Pipes
Usiing Flexible Elastomeric Seals

D3212 Specification for Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

F412| Terminology Relating to Plastic Piping Systems

F441fF441M Specification for Chlorinated Poly(Vinyl Chlo-

ilitary Standard.'

ard No. 14 for Plastic Piping System Components and
glated Materials

Standlard No. 61 for Drinking Water System Components—
dalth Effects

2.5 VL Standard:
UL |738 Standard for Venting Systems for Gas-Burning
Appliances, Categories II, III, and IV

3. Terminology

3.1 Definitions:—Definitions are in‘aceordance with Termi-
nology [F412 and abbreviations are (injaccordance with Termi-
nology [D1600, unless otherwise gpecified. The abbreviation for
poly(vipyl chloride) plastic is(PYC.

3.2 Definitions of Terms Specific to This Standard:

3.2.1| hydrostatic design " stress—the estimated maximum
tensile ptress the matetial is capable of withstanding continu-
ously with a high.degree of certainty that failure of the pipe
will ngt occur,{This stress is circumferential when internal
hydrostatic water pressure is applied.

3.2.2| pressure rating (PR)—the estimated maximum water

the ISO equation,
dimensions, hydrostatic design stress, and pres

SD-1785

is used in this specification to relate

sure rating:

and

28/P = (DJ1) —
where:
S = hydrostatic design stress, psi (or MPa),
P = pressure rating, psi (or MPa),
D, = average outside diameter, in. (or mm),

t

minimum wall thickness, in. (or mm).

code—the pipe materlals demgnatwn code_sha
abbreviation PVC for the type of plasticy/fd
ASTM type and grade in Arabic numerals-and t
in units of 100 psi (0.7 MPa) with any'decimal f]

Hls designation

| consist of the
llowed by the
he design stress
gures dropped.

When the design stress code contains less than two figures, a

cipher shall be used beforeSthe number. Th
material code shall consist of three letters and
PVC plastic pipe materials/(see Section 5).

4. Classification

4.1 General=This specification covers PV(
and markedwith one of six type/grade/design
tions (see\X1.2) in Schedule 40, 80, and 120 v

4.2 Hydrostatic Design Stresses—This spec
pipé-made from PVC plastics as defined by f]
design stresses which have been developed
long-term tests (Appendix X1).

5. Materials and Manufacture

5.1 General—Poly(vinyl chloride) plastics
pipe meeting the requirements of this specifica
rized by means of two criteria, namely, (/) sho
tests and (2) long-term strength tests.

Note 6—The PVC pipe intended for use in the trg
water should be evaluated and certified as safe for this p
agency acceptable to the local health authority. The ev.
in accordance with requirements for chemical extractio
that are no less restrictive than those included in NSF/A
14. The seal or mark of the laboratory making the evj
included on the pipe. See pipe marking requirement f
systems.

5.2 Basic Materials—This specification coy
from PVC plastics having certain physical
properties as described in Specification D1784

5.3 Compound—The PVC compounds use

us a complete
four figures for

" pipe made to
stress designa-
vall sizes.

fication covers
pur hydrostatic
n the basis of

used to make
ion are catego-
t-term strength

nsport of potable
rpose by a testing
luation should be
h, taste, and odors
INSI Standard No.
luation should be
r reclaimed water

ers pipe made
and chemical

1 for this pipe
b described in

shall equal or exceed the following classe

pressurctiepipe Tstapabte of withstamdimg comntimuousty-wittr
a high degree of certainty that failure of the pipe will not occur.

3.2.3 relation between dimensions, design stress, and pres-
sure rating—the following expression, commonly known as

Specification D1784; PVC 12454, or 14333.

5.4 Rework Material—The manufacturer shall use only his

own clean rework pipe material and the pipe
meet all the requirements of this specification.

6. Requirements

6.1 Dimensions and Tolerances:

produced shall
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6.1.1 Dimensions and tolerances shall be as shown in Table
1 and Table 2 when measured in accordance with Test Method
D2122. The tolerances for out-of-roundness shall apply only to
pipe prior to shipment.

ASME NM.3.1-2022

8.4.

6.2 Sustained Pressure—The pipe shall not fail, balloon,
burst, or weep as defined in Test Method D1598, at the test
pressures given in Tables 3-5 when tested in accordance with

TABLE 1 Outside Diameters and Tolerances for PVC Plastic Pipe Schedules 40, 80, and 120, in. (mm)

Tolerances
Maximum Out-of-Roundness (maximum minus minimum
diameter)
Nominal Pipe Size Outside Diameter Schedule 40 sizes 3z n. and __scheadule 40 sizes 3 n. and
Average over; Schedule 80 sizes 8 in. less;
and over Schedule 80,sizés 6 n. and
less;
Schedule| 420 sizgs all
Y8 0.405 (10.29) +0.004 (+0.10) 0.016 (0.41)
Ya 0.540 (13.72) +0.004 (+0.10) 0.016 (0.41)
£ 0.675 (17.14) +0.004 (+0.10) 0.016 (0.41)
Vo 0.840 (21.34) +0.004 (+0.10) 0.016 (0.41)
¥ 1.050 (26.67) +0.004 (+0.10) 0.020 (0.51)
1 1.315 (33.40) +0.005 (+0.13) 0.020 (0.51)
1Va 1.660 (42.16) +0.005 (+0.13) 0.024 (0.61)
112 1.900 (48.26) +0.006 (+0.15) 0.024 (0.61)
2 2.375 (60.32) +0.006 (+0.15) 0.024 (0.61)
2V 2.875 (73.02) +0.007 (+0.18) 0.030 (0.76)
3 3.500 (88.90) +0.008 (+0.20) U 0.030 (0.76)
312 4.000 (101.60) +0.008 (+0.20) 0,100 (2.54) 0.030 (0.76)
4 4.500 (114.30) +0.009 (£0.23) 0.100 (2.54) 0.030 (0.76)
5 5.563 (141.30) +0.010 (+0.25) 0.100 (2.54) 0.060 (1.52)
6 6.625 (168.28) +0.011 (x0.28) 0.100 (2.54) 0.070 (1.78)
8 8.625 (219.08) +0.015 (+0.38) 0.150 (3.81) 0.090 (2.29)
10 10.750 (273.05) +0.015 (+0.38) 0.150 (3.81) 0.100 (2.54)
12 12.750 (323.85) +0.015 (+0.38) 0.150 (3.81) 0.120 (3.05)
14 14.000 (355.60 +0.015 (+0.38) 0.200 (5.08) .
16 16.000 (406.40) +0.019 (+0.48) 0.320 (8.13)
18 18.000 (457.20) +0.019 (+048) 0.360 (9.14)
20 20.000 (508.00) +0.023 (£0.58) 0.400 (10.2)
24 24.000 (609.60) +0.031 (£0.79) 0.480 (12.2)

10
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TABLE 2 Wall Thicknesses and Tolerances for PVC Plastic Pipe, Schedules 40, 80, and 120,* in. (mm)
Wall Thickness”

Nominal Pipe

Size Schedule 40 Schedule 80 Schedule 120
Minimum Tolerance Minimum Tolerance Minimum Tolerance
Vs 0.068 (1.73) +0.020 (+0.51) 0.095 (2.41) +0.020 (+0.51)
Ya 0.088 (2.24) +0.020 (+0.51) 0.119 (3.02) +0.020 (+0.51)
Y 0.091 (2.31) +0.020 (+0.51) 0.126 (3.20) +0.020 (+0.51) .
2 0.109 (2.77) +0.020 (+0.51) 0.147 (3.73) +0.020 (+0.51) 0.170 (4.32) +0. 020 (+O 51)
Y 0.113 (2.87) +0.020 (+0.51) 0.154 (3.91) +0.020 (+0.51) 0.170 (4.32) +0.020 (+0.51)
1 0.133 (3.38) +0.020 (+0.51) 0.179 (4.55) +0.021 (+0.53) 0.200 (5.08) +0.024 (+0.61)
1Va 0.140 (3.56) +0.020 (+0.51) 0.191 (4.85) +0.023 (+0.58) 0.215 (5.46) +0.026 (+0.66)
112 0.145 (3.68) +0.020 (+0.51) 0.200 (5.08) +0.024 (+0.61) 0.225 (5.72) +0.027 (+0.68)
2 0.154 (3.91) +0.020 (+0.51) 0.218 (5.54) +0.026 (+0.66) 0.250 (6.35) +0,090 (+0.76)
22 0.2083 (5.16) +0.024 (+0.61) 0.276 (7.01) +0.033 (+0.84) 0.300 (7.62) +0.046 (+0.91)
3 0.216 (5.49) +0.026 (+0.66) 0.300 (7.62) +0.036 (+0.91) 0.350 (8.89) +0.042 (+1.07)
312 0.226 (5.74) +0.027 (+0.68) 0.318 (8.08) +0.038 (+0.96) 0.350 (8.89) +0.042 (+1.07)
4 0.237 (6.02) +0.028 (+0.71) 0.337 (8.56) +0.040 (+1.02) 0.437 (11.10) +0.0§42 (+1.32)
5 0.258 (6.55) +0.031 (+0.79) 0.375 (9.52) +0.045 (+1.14) 0.500 (12.70) +0.040 (+1.52)
6 0.280 (7.11) +0.034 (+0.86) 0.432 (10.97) +0.052 (+1.32) 0.562 (14127) +0.047 (+1.70)
8 0.322 (8.18) +0.039 (+0.99) 0.500 (12.70) +0.060 (+1.52) 0.718 (18.24) +0.046 (+2.18)
10 0.365 (9.27) +0.044 (+1.12) 0.593 (15.06) +0.071 (+1.80) 0.843\21.41) +0.1Q1 (+2.56)
12 0.406 (10.31) +0.049 (+1.24) 0.687 (17.45) +0.082 (+2.08) 1.000(25.40) +0.140 (+3.05)
14 0.437 (11.10) +0.053 (+1.35) 0.750 (19.05) +0.090 (+2.29) e S
16 0.500 (12.70) +0.060 (+1.52) 0.843 (21.41) +0.101 (+2.57)
18 0.562 (14.27) +0.067 (+1.70) 0.937 (23.80) +0.112 (+2.84)
20 0.593 (15.06) +0.071 (+1.80) 1.031 (26.19) +0.124 (+3.15)
24 0.687 (17.45) +0.082 (+2.08) 1.218 (30.94) +0.146 (+3.71)

A The nfinimum is the lowest wall thickness of the pipe at any cross section. The maximum permitted wall thicknigss, at any cross section, is the minimum |wall thickness
plus the] stated tolerance. All tolerances are on the plus side of the minimum requirement.
B These] dimensions conform to nominal IPS dimensions, with the exception that Schedule 120 wall thiekhess for pipe sizes 2 to 3%z in. (12.5 to 87.5 mm)| inclusive, are
special PVC plastic pipe sizes.

6.2l Accelerated Regression Test—The accelerated regres- 8. Test Methods

sion t¢st shall be used in place of both the sustained and burst: 8.1 Conditioning—Condition the test specimens|at 73.4 =
pressure tests, at the option of the manufacturer. The test shall 3 6O'F (23 + 2°C) and 50 + 10 % relative humidity for not. les_s
be corjducted in accordance with 8.4.1. The pipe shall demon- than 40 h prior to test in accordance with Procgdure A of

strate ja hydrostatic design basis projection at the. 1pONDO0-h Practice D618, for those tests where conditioning ifs required.
interc¢pt that meets the hydrostatic design basis; Category

requirpment (see Tables 3-5 and Test Method/D2837) for the 8.2 Test Conditions—Conduct tests in the stand _1rd labora-
PVC fnaterial used in its manufacture. (Exampfe: PVC 1120  tory atmosphere of 73.4 * 3.6°F (23 + 2°C) and $0 * 10 %
pipe must have a minimum 100 000-h préjection of 3830 psi ~ relative humidity, unless otherwise specified in the] test meth-

(26.4( MPa) and 85 % lower confidencg, timit (LCL). ods or in this specification.

6.3 |Burst Pressure—The minimumburst pressures for PVC .8~3 Sampling—The selection of the sample or pamples of
plastid pipe shall be as given in\Tdble 6, when determined in pipe shall be as agreed upon by the purchaser and seler. In case
accordance with Test Method'D.1599. of no prior agreement, any sample selected by fhe testing

) ) ) laboratory shall be deemed adequate.
Notg 7—Times greater than 60 s may be needed to bring large size 8.3.1 Test Specimens—Not less than 50 % of the] test speci-
specimgpns to burst pressur€,/The test is more difficult to pass using greater o P

pressurjzing times. mens required for any pressure test shall have at leqst a part of
the marking in their central sections. The central sedtion is that
portion of pipe which is at least one pipe diameter pway from
an end closure.

6.4 | Flattening==There shall be no evidence of splitting,
crackipg, or bréaking when the pipe is tested in accordance
with §.6.

6.5 | Extrusion Quality—The pipe shall not flake or disinte-
grate when tested in accordance with Test Metho

8.4 Sustained Pressure Test—Select the test spgcimens at
| pressures
given in Tables 3-5, six specimens of pipe, each specimen at
least ten times the nominal diameter in length, but not less than
) 10 in. (250 mm) or more than 3 ft (1 m) between end closures

7.1 The pipe shall be homogeneous throughout and free of 459 bearing the permanent marking on the pipe. Maintain the
visible cracks, holes, foreign inclusions, or other defects. The  gpecimens at the pressure indicated for a period of 1000 h.
pipe shall be as uniform as commercially practicable in color, Hold the pressure as closely as possible, but within +10 psi

7. Workmanship, Finish, and Appearance

opacity, density, and other physical properties. (%70 kPa). Condition the specimens at the test temperature of
Note 8—Color and transparency or opacity should be specified in the 73.4°F (23°C) to within 3.6°F (+2°C). Test in accordance with
contract or purchase order. Test Method D1598, except maintain the pressure at the values

11
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TABLE 3 Sustained Pressure Test Conditions for Water at 73°F
(23°C) for PVC Plastic Pipe, Schedule 40

ASME NM.3.1-2022

TABLE 4 Sustained Pressure Test Conditions for Water at 73°F
(23°C) for PVC Plastic Pipe, Schedule 80

Pressure Required for Test?

Pressure Required for Test?

. . Nominal
Nominal Pipe PVC1120 pipe  PVC1120
Size PVC1220 PVC2116 PVC2112 PVC2110 Size PVC1220 PVC2116 PVC2112 PVC2110
PVC2120 PVC2120
in. psi in. psi
Y8 1690 1360 1130 930 Y8 2570 2060 1720 1410
Ya 1640 1310 1090 900 Ya 2370 1900 1580 1300
% 1310 1050 870 720 % 1930 1540 1290 1060
2 1250 1000 840 690 Yo 1780 1430 1190 980
Ya 1010 810 680 550 Ya 1440 1160 960 790
1 950 760 630 520 1 1320 7060 880 po
14| 770 620 520 420 1Ya 1090 870 730 6po
11 690 560 460 380 114 990 790 660 540
2 580 470 390 320 2 850 680 570 450
21 640 510 430 350 21 890 710 590 4P0
3 590 440 370 300 3 790 630 520 4B0
3% 500 400 340 280 32 730 580 480 4po
4 470 370 310 260 4 680 540 450 3[70
5 410 330 270 220 5 610 490 400 3B0
6 370 300 250 200 6 590 470 390 3p0
8 330 260 220 180 8 520 410 340 2B0
10 300 240 200 160 10 490 390 330 2f70
12 280 220 180 150 12 480 380. 320 2p0
14 270 220 180 150 14 470 380 320 2p0
16 270 220 180 150 16 470 370 310 2p0
18 270 220 180 150 18 460 370 310 250
20 260 210 170 140 20 460 370 300 250
24 250 200 170 140 24 450 360 300 260
in. MPa in. MPa
e 11.65 9.38 7.79 6.41 ) 1AT2 14.21 11.86 9|72
Ya 11.31 9.03 7.52 6.21 Va 16.34 13.10 10.90 8[96
£ 9.03 7.24 6.00 4.96 ¥ 13.31 10.62 8.89 7131
2 8.62 6.89 5.79 4.76 V2 12.27 9.86 8.20 6[76
Ya 6.96 5.58 4.69 3.79 Y4 9.93 8.00 6.62 5[45
1 6.55 5.24 4.34 3.59 | 9.10 7.31 6.07 4{96
1Ya 5.31 4.27 3.59 2.90 1Ya 7.52 6.00 5.03 414
1% 4.76 3.86 3.17 2.62 112 6.83 4.96 4.55 3(72
2 4.00 3.24 2.69 2.21 2 5.86 4.69 3.93 317
22 4.41 3.52 2.96 2.41 22 6.14 4.90 4.07 3[38
3 4.07 3.03 2.55 2.07 3 5.45 4.34 3.59 2[96
32 3.45 2.76 2.34 1.93 32 5.03 4.00 3.31 2|76
4 3.24 2.55 2.14 179 4 4.69 3.72 3.10 2[55
5 2.83 2.28 1.86 .52 5 4.21 3.38 2.76 2[28
6 2.55 2.07 1.72 1.38 6 4.07 3.24 2.69 2[21
8 2.28 1.79 1.52 1.24 8 3.59 2.83 2.34 1193
10 2.07 1.65 1.38 1.10 10 3.38 2.69 2.28 1186
12 1.93 1.562 1.24. 1.08 12 3.31 2.62 2.21 1|79
14 1.89 1.54 1.26 1.05 14 3.29 2.66 2.24 1]82
16 1.89 1.54 1.26 1.05 16 3.29 2.59 217 1]82
18 1.89 1.54 1.26 1.05 18 3.22 2.59 217 1|75
20 1.82 1.47 1.19 0.98 20 3.22 2.59 2.10 1|75
24 1.75 1.40 1.19 0.98 24 3.15 2.52 2.10 175
AThe fiber strsses used to derive these\test pressures are as follows: A The fiber stresses used to derive these test pressures are as follows:
psi MPa psi MPa
PVC1120 4200 29.0 PVC1120 4200 29.0
PVC1220 4200 29.0 PVC1220 4200 29.0
PVC3120 4200 29.0 PVC2120 4200 29.0
PVC2116 3360 23.2 PVC2116 3360 23.2
PVC2112 2800 19.3 PVC2112 2800 19.3
PVC2110 2300 15.9 PVC2110 2300 15.9

given in Tables 3-5 for 1000 h. Failure of two of the six
specimens tested shall constitute failure in the test. Failure of
one of the six specimens tested in retest shall constitute failure
in the test. Evidence of failure of the pipe shall be as defined in
Test Method D1598.

8.4.1 Accelerated Regression Test—Test in accordance with
procedures in Test Method D1598, using either free end or

12

restrained end fittings. A minimum of six samples shall be
tested. Test three specimens at a single pressure that will result
in failures at or below 0.10 h. Test an additional three
specimens at a single pressure that will result in failures at
about 200 h. Generating additional data points to improve the
LTHS or LCL, or both, is acceptable. No points shall be
excluded unless an obvious defect is detected in the failure area
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TABLE 5 Sustained Pressure Test Conditions for Water at 73°F (23°C) for PVC Plastic Pipe, Schedule 120

Pressure Required for Test”

Nominal Pipe PVC1120
Size PVC1220 PVC2116 PVC2112 PVC2110
PVC2120
in. psi
A 2130 1710 1420 1170
% 1620 1300 1080 890
1 1510 1200 1000 830
1Va 1250 1000 830 680
1% 1130 900 750 620
2 990 790 660 540
22 JoU [4:19) [1519) 04U
3 930 750 620 510
31 810 640 540 446
4 900 720 600 490
5 830 660 550 450
6 780 620 520 430
8 760 610 510 420
10 770 620 510 420
12 710 570 480 390
in. MPa
A 14.69 11.79 9.79 8.07
% 11.17 8.96 7.45 6.14
1 10.41 8.27 6:89 5.72
1Va 8.62 6.89 5.72 4.69
1% 7.79 6.21 517 4.27
2 6.83 5.45 4.55 3.72
21 6.76 5.38 4.48 3.72
3 6.41 5.17 4.27 3.52
31 5.58 4.41 3.72 3.03
4 6.21 4.96 4.14 3.38
5 5.72 4.55 3.79 3.10
6 5.38 4.27 3.59 2.96
8 5.24 4.21 3.52 2.90
10 5.31 4.27 3.52 2.90
12 4.90 3.93 3.31 2.69
A The fier stresses used to derive these test pressures are as follows:
psi MPa
PVC1120 4200 29.0
PVC1220 4200 29.0
PVC2120 4200 29.0
PV021E6 3360 232
PVC21[i2 2800 19.3
PVC2110 2300 15.9
of the [test sample, or there was a malfunction of the equipment. by agreement between the purchaser and seller. Under such
Charafterize the data using the least’ squares regression de-  agreement, minimum requirements shall not b¢ lowered,
scribefl in Test Method D2837. changed, or modified, nor shall specification limits He changed.
8.5 | Burst Pressure—Detefniine the minimum burst pressure I upon retest, failure occurs, the quantity of profluct repre-
with 4t least five specimens¥in accordance with Test Method sented by the test(s) does not meet the requiremgnts of this
D1599. The time of teSting of each specimen shall be between specification.
60 andl 70 s.
8.6 | Flatteniwg~~Flatten three specimens of the pipe each at 10. Product Marking
least 3 In. (3w long, between parallel plates ' & SWiable 10.1 Quality of Marking—The marking shall bef applied to
press unt} $re distance .etween the plates 1s o the the pipe in such a manner that it remains legible (qasily read)
outside diameter of the pipe or the walls of the pipe touch, . . . .
after installation and inspection

whichever occurs first. The rate of loading shall be uniform and
such that the compression is completed within 2 to 5 min. On
removal of the load examine the specimens for evidence of
splitting, cracking, or breaking.

9. Retest and Rejection

9.1 If the results of any test(s) do not meet the requirements
of this specification, the test(s) shall be conducted again only

13

10.2 Content of Marking:

10.2.1 Marking on the pipe shall include the following,
spaced at intervals of not more than 5 ft (1.5 m):

10.2.1.1 Nominal pipe size (for example, 2 in. (50 mm)),

10.2.1.2 Type of plastic pipe material in accordance with the
designation code prescribed in 3.2.4, for example, PVC1120,
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TABLE 6 Burst Pressure Requirements for Water at 73°F (23°C) for PVC Plastic Pipe, Schedules 40, 80, and 120

Min Burst Pressures”

Schedule 40 Schedule 80 Schedule 120
Nominal Pipe Size PVC1120 PVC2112 PVC1120 PVGC2112 PVC1120 PVC2112
PVC1220 PVC2116 PVC1220 PVC2116 PVC1220 PVC2116
PVC2120 PVC2110 PVC2120 PVC2110 PVC2120 PVC2110
in. psi
1) 2580 2020 3920 3060
Va 2490 1950 3620 2830
¥ 1990 1560 2940 2300 L L
) 1910 1490 2720 2120 3250 2540
Y T540 TZT0 2200 T720 2470 T930
1 1440 1130 2020 1580 2300 1799
1Va 1180 920 1660 1300 1900 1490
172 1060 830 1510 1180 1720 1349
2 890 690 1290 1010 1510 1180
2V 970 760 1360 1060 1490 1170
3 840 660 1200 940 1420 1110
32 770 600 1110 860 1230 96(
4 710 560 1040 810 1380 1084
5 620 390 930 720 1260 990
6 560 440 890 700 90 930
8 500 390 790 620 1160 910
10 450 350 750 580 1170 920
12 420 330 730 570 1090 85(
14 410 320 720 570
16 410 320 710 560
18 410 320 700 550
20 390 310 700 540
24 380 300 680 530
in. MPa
e 17.79 13.93 27.03 21.10
Va 1717 13.45 24.96 19.52
¥ 13.72 10.76 20.27 15.86 L. L.
2 13.17 10.27 18.76 14.62 22.41 17.53
Ya 10.62 8.34 15.17 11.86 17.03 13.3
1 9.93 7.79 13.93 10.89 15.86 12.34
1Va 8.14 6.34 11.4% 8.96 13.10 10.21
12 7.31 5.72 10.41 8.14 11.86 9.24
2 6.14 4.76 8.89 6.96 10.41 8.14
2V 6.69 5.24 9.38 7.31 10.27 8.07
3 5.79 4.55 8.27 6.48 9.79 7.64
312 5.31 4.14 7.65 5.93 8.48 6.64
4 4.90 3.86 717 5.58 9.51 7.45
5 4.27 2.69 6.41 4.96 8.69 6.83
6 3.86 3.03 6.14 4.83 8.20 6.4
8 3.45 269 5.45 4.27 8.00 6.27
10 3.10 2.41 517 4.00 8.07 6.34
12 2.90 2.28 5.03 3.93 7.52 5.8¢
14 2.87 2.24 5.04 3.99
16 2.87 2.24 4.97 3.92
18 2.87 2.24 4.90 3.85
20 2.73 217 4.90 3.78
24 2.66 2.10 4.76 3.71
A The fiber stresseq used to deriVie these test pressures are as follows:
psi MPa
PV.C1120 6400 441
PVC1220 6400 441
PVC2120 6400 441
PVC2116 5000 34.5
PVC2112 5000 34.5
PVC2110 5000 34.5

10.2.1.3 Schedule (40, 80, or 120, whichever is applicable) 3.2.3 (see Appendix X1), this shall be indicated by placing a

and the pressure rating in pounds per square inch (megapas- star after the pressure rating,

cals) for water at 73°F (23°C) shown as the number followed 10.2.1.4 ASME SD-1785 or both ASME SD-1785 and
by psi (for example, 200 psi (1.4 MPa)). When the indicated =~ ASTM D1785,

pressure rating is lower than that calculated in accordance with 10.2.1.5 Manufacturer’s name (or trademark),

14


https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

ASME NM.3.1-2022

10.2.1.6 Production code with which the manufacturer can
trace the year, month, day, shift, plant and extruder of manu-
facture for this product, and

10.2.1.7 Pipe intended for the transport of potable water
shall also include the seal or mark of the laboratory making the
evaluation for this purpose, spaced at intervals specified by the
laboratory.

Note 9—Manufacturers using the seal or mark of a laboratory must
obtain prior authorization from the laboratory concerned.

O e Calododo A0 o

SD-1785

11. Quality Assurance

11.1 The manufacturer affirms that the product was
manufactured, inspected, sampled, and tested in accordance
with this specification and has been found to meet the
requirements of this specification.

12. Certification

12.1 Certification shall be as required by Annex Al

NoTE po—ttts—ecommon—practiee-to-duat-mark—Sehedute40-ptptng—for
potable water and DWYV usage in which compliance with each applicable
standard fis met.

convey or to be in contact with potable water.

S1. Fotable Water Requirement—Products intended for
contact| with potable water shall be evaluated, tested, and
certified for conformance with NSF/ANSI Standard No. 61 or
the health effects portion of NSF/ANSI Standard No. 14 by an

Thi

S2.Pjpe Marking Requirement for Reclaimed(Water
Systemg—Color identification of pipe shall be by, (/) use of
purple (violet) PVC material or (2) by use of contifiious purple

SUPPLEMENTARY REQUIREMENTS

This requirement applies whenever a regulatory authority or user calls-for product to be used t

13. Keywords

13.1 pressure pipe; PVC pipe; Schedulg 40 pipe; Schedule
80 pipe; Schedule 120 pipe

acceptablg_cettifying organization when requir¢d by the regu-
latory, authority having jurisdiction.

requirement applies only to pipe to be used in systems that have not established other provisions for id¢ntification.

stripes printed lengthwise on opposite sides of the pipe. The
pipe shall be marked RECLAIMED WATER a} intervals of 5
ft. or less.

15
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GOVERNMENT/MILITARY PROCUREMENT

These requirements apply only to federal/military procurement, not domestic sales or transfers.

S1. Pipe for Reclaimed-Water System—Pipe used in these S3. Packaging and Marking for U.S. Government Procure-
systems shall be purple (violet) in color and it shall be marked ment:

Reclaimed Water.

fied in the con

S3.1 Packaging—Unless otherwise specified in the

S2. Responsibility for Inspection—Unless otherwise speci- contract, the materials shall be packaged in accordance with
act or purchase order, the producer is respon- the supplier’s standard practice in a manner ensuring arrival at
brformance of all inspection and test require-  destination in satisfactory condition and which will be |accept-

sible for the p
ments specified
other suitable {
and test requif
disapproves. Tl
of the inspectig
such inspectior
conforms to pr

Note S2.1—In
inspection.

The producer o
inspected in ac
designated in t}
Requirements,
document shall
signature or no

ements specified herein, unless the purchaser ~ Motor Freight Classification rules.
le purchaser shall have the right to perform any

ns and tests set forth in this specification where  gance with Fed. Std. No. 123 for civilagéncies and MIL-STD-

pscribed requirements.

herein. The producer may use his own or any able to the carrier at lowest rates. Containers and packipg shall
acilities for the performance of the inspection ~ comply with Uniform Freight Classification rules’or National
S3.2 Marking—Marking for shipment._shall be in| accor-

s are deemed necessary to ensure that material 129 for military agencies.

Norte S3.1—The inclusion of U.Sy ‘Government procurement require-
U.S. Federal contracts, the contractor is responsible for ments should not be construed as.diindication that the U.S. Goyernment
uses or endorses the products desCribed in this specification.

ANNEX

(Mandatory Informationy

Al. CERTIFIGATION

r supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled, testgd, and
tordance with the Specification, including'year date, the Supplementary Requirements, and any other requifement
le purchase order or contract, and that the results met the requirements of that Specification, the Supplementary
nnd the other requirements. A sighature or notarization is not required on the certificate of compliance, but the

be dated and shall clearly identify the organization submitting the certificate. Notwithstanding the absence of a
arization, the certifying organization is responsible for the contents of the document.

16
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APPENDIX

(Nonmandatory Information)

X1. SOURCE OF HYDROSTATIC DESIGN STRESSES

The hydrostatic design stresses recommended by the
Pipe Institute are used to pressure rate PVC plastic

pipe. These hydrostatic design stresses are 2000 psi (14 MPa),

SD-1785

tional information regarding the test method and other criteria
used in developing these hydrostatic design stresses may be
obtained from the Plastics Pipe Institute, a division of The

1600 p
water a
only to

X1.2
require
recomry

X1.2
stress @

X1.2
stress d

X1.2
design

X1.2
design

X1.2
design

X1.2
design

X1.3

Tt MPay; 1256 pbi 4 MPa); a6 pbi (T VP for
t 73°F (23°C). These hydrostatic design stresses apply
pipe meeting all the requirements of this specification.

Six PVC pipe materials are included based on the
ments of Specification D1784 and the PPI-
hended hydrostatic design stresses as follows:

1 Type I, Grade 1 (12454-B), with a hydrostatic design
f 2000 psi (14 MPa), designated as PVC1120.

2 Type I, Grade 2 (12454-C), with a hydrostatic design
f 2000 psi (14 MPa), designated as PVC1220.

3 Type II, Grade 1 (14333-D), with a hydrostatic
stress of 2000 psi (14 MPa), designated as PVC2120.

4 Type II, Grade 1 (14333-D), with a hydrostatic
ktress of 1600 psi (11.2 MPa), designated as PVC2116.

5 Type II, Grade 1 (14333-D), with a hydrostatic
stress of 1250 psi (8.7 MPa), designated as PVC2112.

6 Type II, Grade 1 (14333-D), with a hydrostatie
stress of 1000 psi (7.0 MPa), designated as PVC2110.

The standard method for obtaining hydrostati® basis

for thegmoplastic pipe materials is Test Method D2837. Addi-

Soctety of thePlastics—mdustry; 355 teximy
York, NY 10017. These hydrostatic design-stre
suitable for materials that show a wide “dej
straight-line plot of log stress versus logtime tq
data available to date on PVC pipe* materia
United States exhibit a straightslin¢ plot unde
conditions.

X1.4 The pipe is ratédfor use with water at
the maximum intergal, pressures shown in Tah
Lower pressure, ratings than those calculated
with 3.2.3 may-be recommended, at the opti
manufacturer; in which case the SDR shall be
marking.Experience of the industry indicates t
pipe .meeting the requirements of this sped
satisfactory service under normal conditions fq
at these pressure ratings. The sustained pressu
are related to these ratings through the slopes
time plots of these materials in pipe form.

X1.5 The hydrostatic design stresses recom
Plastics Pipe Institute are based on tests made
in size from %2 to 2% in. (12.5 to 63.5 mm).

on Ave., New
ses may not be
barture from a
failure. All the
s made in the
- these plotting

73°F (23°C) at
les X1.1-X1.3.
in accordance
on of the pipe
included in the
hat PVC plastic
ification gives
r a long period
e requirements
bf the strength-

mended by the
n pipe ranging
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TABLE X1.1 Water Pressure Ratings at 73°F (23°C) for Schedule 40 PVC Plastic Pipe

Pressure Ratings”

Nominal
Pipe PVC11208
Size PVC1220 PVC2116 PVC21128 PVC21108
PVC2120
in. psi
Y8 810 650 500 400
Ya 780 620 490 390
£%) 620 500 390 310
Yo 600 480 370 300
Ya 480 390 300 240
1 450 360 280 220
1Va 370 290 230 180
1 330 260 210 170
2 280 220 170 140
212 300 240 190 150
3 260 210 160 130
32 240 190 150 120
4 220 180 140 110
5 190 160 120 100
6 180 140 110 90
8 160 120 100 80
10 140 110 90 70
12 130 110 80 70
14 130 100 80 60
16 130 100 80 60
18 130 100 80 60
20 120 100 80 60
24 120 90 70 60
in. MPa
e 5.58 4.48 3.45 2.76
Ya 5.38 4.27 3.38 2.69
s 4.27 3.45 2.69 2.14
A 4.14 3.31 2.55 2.07
¥a 3.31 2.69 2.07 1.65
1 3.10 2.48 1.93 1.52
1Va 2.55 2.04 1.59 1.24
1 2.28 1.79 1.45 1.17
2 1.93 162 117 0.97
2 2.07 165 1.31 1.03
3 1.79 1.45 1.10 0.90
3% 1.65 1.31 1.03 0.83
4 1.52 1.24 0.97 0.76
5 1.31 1.10 0.83 0.69
6 1.24 0.97 0.76 0.62
8 1.10 0.83 0.69 0.55
10 0.97 0.76 0.62 0.48
12 0.90 0.76 0.55 0.48
14 0.91 0.70 0.56 0.42
16 0.91 0.70 0.56 0.42
18 0791 0.70 0.56 0.42
20 084 0.70 0.56 0.42
24 0.84 0.63 0.49 0.42
A These pressure rdtings apply only to unthreaded pipe. The industry does not recommend threading PVC plastic pipe in Schedule 40 dimensions in nominal pipe sizes
6 in. (150 mm) and|smaller.
B See Appendix X1|for code desighation.

18
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TABLE X1.2 Water Pressure Ratings at 73°F (23°C) for Schedule 80 PVC Plastic Pipe

SD-1785

Nominal psi
Pipe PVC1120,
Size, PVC1220, PVC2116 PVC2112 PVC2110
in. PVC2120
Unthreaded Threaded Unthreaded Threaded Unthreaded Threaded Unthreaded Threaded
s 1230 610 980 490 770 380 610 310
a 1130 570 900 450 710 350 570 280
E7Z) 920 460 730 370 570 290 460 230
1 850 420 680 340 530 260 420 210
3 690 340 550 280 430 210 340. 170
1 630 320 500 250 390 200 320 160
1 520 260 420 210 320 160 260 130
11 470 240 380 190 290 150 240 120
3 400 200 320 160 250 130 200 100
21 420 210 340 170 260 130 210 110
g 370 190 300 150 230 120 190 90
31 350 170 280 140 220 110 170 90
4 320 160 260 130 200 100 160 80
] 290 140 230 120 180 90 140 70
q 280 140 220 110 70 90 140 70
§ 250 120 200 100 150 80 120 60
1 230 120 190 90 150 70 120 60
13 230 110 180 90 140 70 110 60
14 220 180 140 110
1 220 180 140 110
1 220 180 140 110
2 220 170 140 110
24 210 170 130 110
MPa
1 8.48 4.21 6.76 3.38 5.31 2.62 4.21 2.14
1 7.79 3.93 6.21 3.10 4.90 2.41 3.93 1.93
3 6.34 3.17 5.03 2.55 3.93 2.00 3.17 1.59
1 5.86 2.90 4.69 2.34 3.65 1.79 2.90 1.45
3 4.76 2.34 3.79 1.93 2.96 1.45 2.34 1.17
1 4.34 2.21 3.45 1.72 2.69 1.38 2.21 1.10
11 3.59 1.79 2.90 1.45 2.21 1.10 1.79 0.90
11 3.24 1.65 2.62 1.31 2.0 1.03 1.65 0.83
p 2.76 1.38 2.21 1.72 0.90 1.38 0.69
21 .90 1.45 2.34 1.79 0.90 1.45 0.76
K 2.55 1.31 2.07 1.03 1.59 0.83 1.3 0.62
3! 2.41 1.17 1.93 0.97 1.62 0.76 1.1 0.62
4 2.21 1.10 1.79 0.90 1.38 0.69 1.10 0.55
5 Z2.00 0.97 T.59 0.83 T2% 0.62 0.97 0.48
6 1.93 0.97 1.52 0.76 1.17 0.62 0.97 0.48
8 1.72 0.83 1.38 0.69 1.03 0.55 0.83 0.41
10 1.59 0.83 1.31 0.62 1.03 0.48 0.83 0.41
12 1.59 0.76 1.24 0.62 0.97 0.48 0.76 0.41
14 1.54 1.26 0.98 0.77
16 1.54 1.26 0.98 0.77
18 1.54 1.26 0.98 0.77
20 1.54 1.19 0.98 0.77
24 1.47 1.19 0.91 0.77

19
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TABLE X1.3 Water Pressure Ratings at 73°F (23°C) for Schedule 120 PVC Plastic Pipe

Nominal psi
Pipe PVC1120, PVC1220,
Size, PVC2120 PVC2116 PVC2112 PVC2110
n. Unthreaded Threaded Unthreaded Threaded Unthreaded Threaded Unthreaded Threaded
VA 1010 510 810 410 630 320 510 250
¥a 770 390 620 310 480 240 390 190
1 720 360 570 290 450 220 360 180
1Va 600 300 480 240 370 190 300 150
14 540 270 430 210 340 170 270 130
2 470 240 380 190 290 150 240 120
2V 270 230 370 T90 290 T50 230 TPO
3 440 220 360 180 280 140 220 140
3% 380 190 310 150 240 120 190 1po
4 430 220 340 170 270 130 220 110
5 400 200 320 160 250 120 200 1po
6 370 190 300 150 230 120 190 DO
8 380 180 290 140 230 110 180 DO
10 370 180 290 140 230 110 180 DO
12 340 170 270 140 210 110 170 BO
MPa
> 6.96 3.52 5.58 2.83 4.34 2.21 3.52 1f72
¥a 5.31 2.69 4.27 2.14 3.31 1.65, 2.69 11
1 4.96 2.48 3.93 2.00 3.10 1.52 2.48 1p4
1Va 4.14 2.07 3.31 1.65 2.55 1.81 2.07 103
1 3.72 1.86 2.96 1.45 2.34 1.17 1.86 090
2 3.24 1.65 2.62 1.31 2.00 1.03 1.65 03
2> 3.24 1.59 2.55 1.31 2.00 1.03 1.59 083
3 3.03 1.52 2.48 1.24 1.93 0.97 1.52 0fr6
3% 2.62 1.31 2.14 1.03 1.65 0.83 1.31 0p9
4 2.96 1.52 2.34 1.17 1.86 0.90 1.52 0J6
5 2.76 1.38 2.21 1.10 w72 0.83 1.38 0p9
6 2.55 1.31 2.07 1.03 159 0.83 1.31 0p2
8 2.62 1.24 2.00 0.97 1.59 0.76 1.24 02
10 2.55 1.24 2.00 0.97 1.59 0.76 1.24 0p2
12 2.34 1.17 1.86 0.97 1.45 0.76 117 065
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SPECIFICATION FOR FEP-FLUOROCARBON MOLDING
AND EXTRUSION MATERIALS

%z@ SD-2116

(Identical with ASTM D2116-07(R12) except for revisons in para. 7.1 and section 13, additional requirements in sectiof
14 and Annex(Al, and renumbering of section 15.)
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ASME NM.3.1-2022

Specification for
FEP-Fluorocarbon Molding and Extrusion Materials

h e aaVaY

1. Scope
1.1 This sp

ification covers melt processable molding and

extrusion matefials of FEP-fluorocarbon resin. This specifica-

tion does not

ver recycled FEP materials. These FEP resins

are copolymerq of tetrafluoroethylene and hexafluoropropylene

or modified F

-fluorocarbon resins containing not more than

2 % by weight|of other fluoromonomers.
1.2 The valpes stated in SI units as detailed in IEEE/

ASTM SI-10
given in paren
Note 1—Alt
ISO 12086-2 diffi
technically equiv
1.3 The foll
test methods f
standard does 1
if any, associat
of this standa
practices and {
tions prior to

2. Referenced,

2.1 ASTM S
D150 Test M

tivity (Die
D618 Practid
D638 Test M
D792 Test M

tive Densi|

e to be regarded as the standard. The values
heses are for information only.

hough this specification and ISO 12086-1 and
r in approach or detail, data obtained using either are
lent.

hwing precautionary caveat pertains only to the
ortion, Section 11, of this specification. This
ot purport to address all of the safety concerns,
d with its use. It is the responsibility of the user
d to establish appropriate safety and health
letermine the applicability of regulatory limita-
se.

Documents

fandards:

ethods for AC Loss Characteristics and-Permit-
lectric Constant) of Solid Electrical Insulation
e for Conditioning Plastics for“Testing

ethod for Tensile Properties of Plastics

ethods for Density and Specific Gravity (Rela-
ty) of Plastics by Displacement

D883 Termifjology Relating to Plastics

D1238 Test |
by Extrusi

Method for Melt.Flow Rates of Thermoplastics
on Plastometer

o'l . 1 £ Al . 1 h = YW DR
L TOUUU lclllllllUlug)’ TUI ADUITVIAICU TUTTIS I\Cldllllg
tics

to Plas-

D3295 Specification for PTFE Tubing, Miniatur¢ Beading

and Spiral Cut Tubing
D3418 Test Method for Transition Temperatures 4
thalpies of Fusion and Crystallizatien of Polyn
Differential Scanning Calorimetry.
D3892 Practice for Packaging/Packing of Plastics
E691 Practice for Conductinigtan Interlaboratory S
Determine the Precision.of a Test Method
IEEE/ASTM SI-10 Use'of-the International System
(SI): The Modern Metric System

2.2 ISO Standaids:

ISO 12086- I-Plastics—Fluoropolymer Dispersio
Moulding and Extrusion Materials—Part 1

ISO 12086-2 Plastics—Fluoropolymer Dispersio
Moulding and Extrusion Materials—Part 2

3. Ferminology

3.1 Definitions:
3.1.1 General—The definitions given in Terminolog
are applicable to this specification.

3.1.2 lot, n—one production run or a uniform blend
or more production runs.
3.2 Abbreviated Terms:

3.2.1 General—The abbreviated terms given in Tg
ogy D1600 are applicable to this specification.

4. Classification

4.1 This specification covers four types of
fluorocarbon resin supplied in pellet form classified ac
to their melt flow rate.

4.2 A one-line system shall be used to specify n
covered by this specification. The system uses predefin

nd En-
hers by

tudy to

f Units

hs and

ns and

y D883

of two

rminol-

FEP-
cording

aterials
ed cells

to refer to specific aspects of this specification, illust

ated as

follows:
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Specification
Type

Standard Number
Block

Special
notes

Example: Specification D2116 — XX, |

For this example, the line callout would be Specification
D2116 — XX, I and would specify an FEP-fluorocarbon resin
that has all of the properties listed for that type, grade, and class
in the appropriate specified properties or tables, or both, in the

SD-2116

7. Sampling

7.1 Sampling shall be statistically adequate to satisty re-
quirements of Annex Al.

8. Test Specimens

8.1 Prepare a molded sheet 1.5 = 0.3 mm (0.060 = 0.010
in.) thick. Use a picture-frame-type chase having a suitable
blanked-out section and thickness to produce the desired sheet.

Use clean aluminum foil, 0.13 to 0.18 mm (0.005 to 0.007 in.)
thick A high_tpmppvr ture mold

in-—contact with the resin

speciffcation identified. A comma 1s used as the separator
betwepn the standard number and the type. A provision for
special notes is included so that other information can be
provided when required. When special notes are used, precede
them ith a comma.

5. G

5.1 |The materials shall be of uniform composition and so
prepaged as to conform to the requirements of this specifica-
tion.

5.2 | The material described in this specification shall be free
of forpign matter to such a contamination level as is agreed
upon between the purchaser and the seller.

eral Requirements

TABLE 1 Detail Requirements for Test on Molding Materials

Type Type Type Type
| 1] 1] \%
Melt flojv rate, g/10 min:
Load] 5000 g:
Min 4.0 >12.0 0.8 2.0
Ma| 12.0 2.0 3.9
6. De}ail Requirements

6.1 |The average test result of the lot shall conform to the
requirpments prescribed in Table 1 and Table 2 when tested by
the pfocedures specified herein. Table 2 lists those tests
requirjng a specimen molded as deseribed in Section 8.

TABLE 2 Detail Requirements for Molded Test Specimens

release agent shall be sprayed on the aluminum) fpil to help
prevent the foil from sticking to the sheet. Use|/stepl molding
plates at least 1.0 mm (0.040 in.) thick and(of anh arda adequate
to cover the chase.

8.2 Lay down and smoothly cover ane plate with a sheet of
aluminum foil. Place the mold chase on top of thi§ assembly.
Place within the mold chase “stfficient molding material to
produce the required sheet,in’such a manner that te polymer
charge is a mound in the“middle of the chase. Plade a second
sheet of aluminum fail on top of the granules and @dd the top
mold plate. Place the dssembly in a compression molding press
having platens, thap have been heated to 372 *= 5{C (702 *=
9°F).

8.3 Bring ‘the platens to incipient contact with
assembly. Hold for 2 to 4 min without pressi
approximately 1 MPa (145 psi) and hold for 1 to 1.5
apply 2 to 4 MPa (290 to 580 psi) and hold for 1 fo 1.5 min.
Maintain the press at 372 = 5°C (702 = 9°F) dyiring these
steps. Remove the assembly from the press and plagte between
two 20 = 7-mm (0.75 £ 0.25-in.) steel plates whode tempera-
ture is less than 40°C (104°F).

8.4 When the sheet is cool enough to touch (apout 50 to
60°C (122 to 140°F)), remove aluminum foil from the sheet. (If
the sheet is allowed to cool to room temperature, thd aluminum
foil cannot be pulled free.)

the mold
re. Apply
min. Then

9. Conditioning

9.1 For tests of specific gravity and tensile |properties,
condition the molded test specimens in accordance with
Procedure A of Practice D618 for a period of at leaft 4 h prior
to test. The other tests require no conditioning.

Type | Type Il Type I Type |V

Specifif gravitys23/23°C (73/73°F)

Min 212 212 212 212

Max 217 217 217 217
Me|tin~ rnr_\r\infY °C 260 4+ 20 260 4+ 20 260 4+ 20 260 3+ 20|
Tensile strength, 23°C (73°F), min:

MPa 17.3 14.5 20.7 18.7

psi 2500 2100 3000 2700
Elongation, 23°C (73°F), min, % 275 240 275 275
Dielectric constant, max:

At 10° Hz 2.15 2.15 2.15 2.15

At 10° Hz 2.15 2.15 215 215
Dissipation factor, max:

At 10% Hz 0.0003 0.0003 0.0003 0.0003

At 10° Hz 0.0007

0.0007 0.0009 0.0007
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9.2 Conduct tests at the Standard Laboratory Temperature of
23 = 2°C (73.4 = 3.6°F) for determination of specific gravity
and tensile properties only. Since this resin does not absorb
water, the maintenance of constant humidity during testing is
not necessary. Conduct tests for melt flow rate and melting
point under ordinary laboratory conditions.

10. Packaging and Marking
10.1 Packaging—The resin pellets shall be packaged in

Standard Cmr‘ia] containers so constructed as to ensure

ASME NM.3.1-2022

11.4 Tensile Properties—Cut five bars with the microtensile
die shown in Fig. 1. The die shall be of the steel rule or solid
metal type of curvature of 5 £ 0.5 mm (0.2 * 0.02 in.).
Average the test results. Determine the tensile properties in
accordance with the procedures described in Test Method
D638, except that the specimens used shall be as detailed in
Section 8, the initial jaw separation shall be 22.2 = 0.13 mm
(0.875 = 0.005 in.), and the speed of testing shall be 50 = 5
mm/min (2 £ 0.2 in./min). Clamp the specimen with essen-
tially equal lengths in each jaw. Determine the elongation from

acceptancel by common or other carriers for safe transportation
to the poipt of delivery, unless otherwise specified in the
contract orf order.

10.2 M(drking—Shipping containers shall be marked with
the name df the material, type, and quantity contained therein.

10.3 Al
Practice D

packing, packaging, and marking provisions of
B892 shall apply to this specification.

11. Test Methods

11.1 Mqlt Flow Rate:

11.1.1 Rrinciple of Test Method—The melt flow rate is
determined at 372 = 1°C using Procedure A or B described in
Test Methg¢d D1238. The extrusion plastometer to be used is
described in Test Method D1238 modified by use of corrosion
resistant al|oy for the barrel lining, orifice, piston tip, and orfice
securing dpvice. Use pellets or pieces of approximately the
same size fut from molded or extruded forms. Strips about 6
mm (%4 in]) by 76 mm (3 in.) long also load readily into the
barrel. Refpr to Table 2 or Table 3 of Test Method D1238 for
the amoun{ of charge which shall be adjusted accordingly with
melt densify of FEP being used. Usually the charge amount is
5 to 15 g. Hlow rate is measured using a load of 5000 g. Cdllect
five succegsive cuts for the manual method.

11.2 Spgcific Gravity—Determine the specific.gravity on a
specimen gpproximately 25.4 by 38 mm (1 by 1} in.) blanked
or cut fronp the molded plaque (Section 8) dnyaccordance with
the procedfires described in Test Methods D792. Add 2 drops
of a wettirg agent to the water in ordeér to reduce the surface
tension andl ensure complete wetting\of the specimen.

11.3 Mdlting Point:

11.3.1 Melting Charactetistics by Thermal Analysis—Use
differential| scanning calorimetry (DSC) as described in Test
Method 1J3418 for«this™ determination. For specification
purposes, the test shdll be run on a 10 = 2-mg specimen cut
from a pellet of.the resin as sold or received. The heating rate
shall be 1 £ 1°C (18 £ 1.8°F)/min. Two peaks during the
initial melting are £ i n this casethe
peak temperatures shall be reported as T, for the lower
temperature and T, for the upper temperature. The peak
temperature of the peak largest in height shall be reported as
the melting point if a single value is required. If a peak
temperature is difficult to discern from the curves, that is, if the
peak is rounded rather than pointed, straight lines shall be
drawn tangent to the sides of the peak. The temperature
corresponding to the point where these lines intersect beyond
the peak shall be taken as the peak temperature.

24

the chart, expressing it as a percentage of the initijl jaw
separation.

Note 2—In determining elongation from the chart, dfop a perppndicu-
lar from the break point to the time axis. Measure the distance alpng the

time axis from the foot of this perpendicular te, the beginning| of the
load-time curve. Then,
Elongation, % = 100d/(22.2.0r 0.875)m (1)
where:
d = distance on chart; mim (in.),
m = chart speed magnification,
= chart speed/erosshead speed (both in same pmits),
and
22.2 = factor-when d is in millimetres, or
0.875 = facterwhen d is in inches.
In making the'test for tensile properties a full-scale load of 22.5 kg (50
Ib) has been\found suitable. If specimens break quickly, increase tije chart
speed sd.that each curve covers at least 51 mm (2 in.) on the time|axis of

the ehart.

11.5 Precision and Bias:

11.5.1 Precision—Table 3 is based on a round robif con-
ducted in 1985-1986 in accordance with Practice |[E691,
involving seven materials tested by six laboratories. Fof each
material, the sheeting from which the test specimens wer¢ to be
cut was obtained from one source. Using a steel rule die, one
set of test specimens for each laboratory was cut by one|of the
laboratories. Sheeting and a duplicate die were furnishefl each
participating laboratory and used to cut a second set §f test
specimens. Each test result was the average of five individual
determinations. Each laboratory obtained four test resylts on
each material, two test results each on the specimens furpished
and two on the specimens cut by the laboratory doipg the
testing.

11.5.1.1 The properties used in the analysis are
strength and elongation at break. (Warning—The follpwing
explanations of 7, and I (11.5.1.4-11.5.1.6) are intendefl only
to present a meaningful way of considering the approximate
precision of this test method. Do not apply rigorously the data
in Table 3 to the acceptance or rejection of material as| those

P Ne - 0 = & v . e e Ty 110 he resen_

tative of other lots, conditions, materials, or laboratories.)

11.5.1.2 Users of this test method shall apply the principles
outlined in Practice E691 to generate data specific to their
laboratory and materials, or between specific laboratories. The
principles of 11.5.1.4-11.5.1.6 would then be valid for such
data.

ensile
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TEST SPECIMEN
Note 1—All Dimensions are in millimetres.
FIG. 1 Microtensile Die

11.5.1.3 Concept of I, and I—If CV, and CVy have been same equipment on the same day, the two test results shall be
calculated from a large enough body of data, and for test  judged notequivalent if they differ by more than the 7, value for
results: that material.

11.5.1.4 I Repeatability—In comparing two test results for 11.5.1.5 Iy: Reproducibility—In comparing two test results
the same material, obtained by the same operator using the for the same material, obtained by different operators using
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TABLE 3 Precision Summary, Tensile Strength and Elongation at

Break
Note 1—1, =28 x CV, ; I, =2.8 CRy.
Tensile Strength
Material Mean, cv, CVpg, I, Ig
psi % % % %
FEP 4144 2.98 7.98 8.34 22.34
Percentage Elongation at Break
Material Mean, cv, CVpg, I, Ig,
%E % % % %
FEP 319 2.21 7.60 6.19 21.28

average result of the samples tested shall conform to the
requirements of this specification.

13. Inspection

13.1 Inspection of the material supplied under this spec-
ification shall be for conformance to the requirements
specified herein.

13.1.1 Lot-Acceptance Inspection—Lot-acceptance inspec-
tion shall be the basis on which acceptance or rejection of the

different equipment on different days, the two test results shall

be judged not e
for that materi
11.5.1.6 Anjy
11.5.1.5 would
being correct.
11.5.2 Bias-
difference betw
There are no re
of bias for this

11.6 Dielect
and dissipation

Huivalent if they differ by more than the /5 value
18

judgment in accordance with 11.5.1.4 and
have an approximate 95 % (0.95) probability of

-Bias is systematic error that contributes to the
een a test result and a true (or reference) value.
Pognized standards on which to base an estimate
test procedure.

ric Constant—Determine dielectric constant
factor in accordance with Test Methods D150.

12. Number off Tests

12.1 One se
shall be consi

The prod|
tested, aif
any othe
Specificg
on the ce
the certif]
the conte

[ of test specimens as prescribed in Section 8
lered sufficient for testing each sample. The

ANNEX

(Mandatory Information)

Al.

ucer or supplier shall furnishra eertificate of compliance stating that the material was manufactured, sampled,
d inspected in accordance-with the Specification, including year date, the Supplementary Requirements, apd
requirement designated\inl the purchase order or contract, and that the results met the requirements of that
tion, the Supplementary Requirements, and the other requirements. A signature or notarization is not requir¢d
rtificate of compliance, but the document shall be dated and shall clearly identify the organization submitting
cate. Notwithstanding the absence of a signature or notarization, the certifying organization is responsible fpr

nts of the doetment.

CERTIFICATION

ot IS made. The fot-acceptance inspection shatt consigt of the
melt flow rate test.

13.1.2 Periodic-Check Inspection—The periddic-check in-
spection shall consist of the tests specified for all'requifements
of the material under this specification.

13.1.3 Reports—A report of thettest results shall be
furnished. The report shall consist~of results of the lot-
acceptance inspection for the shipment.

14. Certification
14.1 Certification shall be as required by Annex Al.

15. Keywords

15.1 extrusion material; FEP fluorocarbon polymer;| fluoro-
carbon polymer; fluoropolymers; melt-processible fljorocar-
bon polynier; recycled; tetrafluoroethylene copolymer:
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SPECIFICATION FOR POLYETHYLENE (PE).PLASTIC
PIPE (SIDR-PR) BASED ON CONTROLLED INSIDE
DIAMETER

%z@ SD-2239

(Identical with ASTM D2239-12a except for additional requirements in section 11 and Annex A1, revised requirement:
in para. 9.1.5, renumbering of section 12, and quality assurance requirement in para. 10.1 has been made mandatory.
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Specification for
Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on
Controlled Inside Diameter

1. Scope

1.1 This spg
in standard ins
for water (see
compounds g
workmanship,
pressure, burst

1.2 The valy
as standard. TH
conversions to
and are not coJ

1.3 The text
and appendixe
notes and footr
the specificatio
Supplementary
cation.

1.4 The foll
test methods {
standard does
if any, associat
of this standa
practices and {
tions prior to |

Note 1—Refe
PE2406, PE3306
changes in Specif]
refer to previous
PPI TR-3 and PP
affect pipelines tH
tions resulting fr
addressed in Sect

cification covers polyethylene (PE) pipe made
de dimension ratios (SIDR) and pressure rated
appendix). Included are requirements for PE
nd requirements and test methods for
dimensions, elevated temperature sustained
pressure, and marking.

es stated in inch-pound units are to be regarded
e values given in parentheses are mathematical
SI units that are provided for information only
nsidered standard.

of this specification references notes, footnotes,
5 which provide explanatory material. These
otes shall not be considered as requirements of
h. Notes and footnotes in tables and figures, and
Requirements are requirements of the specifi-

wing safety hazards caveat pertains only to the
ortion, Section 7, of this specification: This
ot purport to address all of the safety concerns,
d with its use. It is the responsibility ofthe user
d to establish appropriate safetysand health
etermine the applicability of regulatory limita-
se.

ences and PE compound~descriptions for PE2305,

PE3406, and PE3408~have been removed due to
cation D3350 and PPI'ER<3. For removed designations,
editions of Specification D2239, Specification D3350,
[ TR-4. The remoyal of these PE compounds does not
at are in seryiee="PE compounds and material designa-
m changes,in Specification D3350 and PPI TR-3 are
on 5.

2. Referenced Documents

2.1 ASTM Standards:

D618 Practice for Conditioning Plastics for Testing

D638 Test Method for Tensile Properties’ of Plastics

D1238 Test Method for Melt FlowRates of Thermo
by Extrusion Plastometer

D1598 Test Method for Time<to-Failure of Plast]
Under Constant Interndl-Pressure

D1599 Test Method for Resistance to Short-Time H)
Pressure of Plastic*Pipe, Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating
tics

D1603 Test, Method for Carbon Black Content in
Plasties

D2122Test Method for Determining Dimensions @
moplastic Pipe and Fittings

D2565 Practice for Xenon-Arc Exposure of Plas
tended for Outdoor Applications

D2837 Test Method for Obtaining Hydrostatic Desig
for Thermoplastic Pipe Materials or Pressure Desig
for Thermoplastic Pipe Products

D3350 Specification for Polyethylene Plastics Pipe
tings Materials

D4218 Test Method for Determination of Carbor
Content in Polyethylene Compounds By the
Furnace Technique

F412 Terminology Relating to Plastic Piping SysteTs

G154 Practice for Operating Fluorescent Light Appa
UV Exposure of Nonmetallic Materials

G155 Practice for Operating Xenon Arc Light Appar
Exposure of Non-Metallic Materials

2.2 APWA Standard:
APWA Uniform Color Code

plastics
¢ Pipe
draulic
to Plas-
Olefin
f Ther-
ics In-

n Basis
n Basis

and Fit-

Black
Muffle-
atus for

atus for
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NSF Standards:

NSF/ANSI Standard No. 14 for Plastic Piping Components
and Related Materials
NSF/ANSI Standard No. 61 for Drinking Water Systems

dimension ratios and pressure rated for water. Press

SD-2239

ure ratings

for water are dependent on the PE compound in accordance

with the following relationship:

_ 2XHDS
Components—Health Effects PR = (SIDR+1)
2.4 PPI Standards:
PPI TR-3 Policies and Procedures for Developing Hydro- ~ Where:
static Design Basis (HDB), Pressure Design Basis (PDB), PR = pressure yating .for water, psi (kPa)
Strength Design Basis (SDB), and Minimum Required =~ HDS = hy.drostatlc design stress for water at 73
Strength (MRS) Ratings for Thermoplastic Piping Mate- psi (kPa)
SIDR = standard inside dimension ratio

PPI|TR-4 HDB/SDB/PDB/MRS Listed Materials, PPI List- ‘ -
ig of Hydrostatic Design Basis (HDB), Strength Design ~ ™Maximum pressure ratings for water.
Basis (SDB), Pressure Design Basis (PDB), and Minimum .
Required Strength (MRS) Ratings for Thermoplastic Pip- 5. Materials

i1

3. Tefminology cation shall meet thermoplastic. materials designg

3.1|Definitions—Definitions are in accordance with Termi-  PE1404 or PE2708 or PE3608/6r PE4608 or PE471
nology F412, and abbreviations are in accordance with Termi- meet Table 1 requirements for PE1404 or PE2708
nology D1600, unless otherwise specified. The abbreviation for ~ or PE4608 or PE4710; and shall meet thermg3

rials or Pipe

g Materials or Pipe

(D

°F (23°C),

Note 2—PR and HDS must have the same units. SeezAppendix X1 for

5.1 Polyethylene Compound—Rolyethylene d

ompounds

suitable for use in the manufacture of pipe under this specifi-

brittleness temperature and elongation at break requ

accordance with Specification D3350.
5.1.1 Colowand Ultraviolet (UV) Stabilization
1, polyethylehe compounds shall meet Specificat]
code Cy\D or E. In addition, Code C polyethylene
shall<have 2 to 3 percent carbon black, and Co
polyethylene compounds shall have sufficient UV 3
protect pipe from deleterious UV exposure effe
unprotected outdoor shipping and storage for at lea
(18) months.

polyethylene plastic is PE.
4. Pi

4.1
trolled

e Classification

General—This specification covers inside diameter con-
PE pipe made from PE compounds in standard inside

TABLE 1 Rolyethylene Compound Requirements

tion codes
, and shall
or PE3608
[ stability,
rements in

-Per Table
on D3350
ompounds
le D or E
tabilizer to
cts during
st eighteen

Material Designation

Requirement PE1404 PE2708 PE3608 PE4608 PE4F10
Required Value
Minimym HDB at 140°F (60°C),
psi (MPa), A B B B L £\B
per| Test Method D2837 800 (5.5) 800 (5.5) 800 (5.5) 800 (p.5)
and PPI TR-3
HDS for water at
73°F (23°C)
psi (MPa), per 4Q907(2.76) 800 (5.5) 800 (5.5) 800 (5.5) 1000/(6.9)
Test Method D2837
and PPl TR-3
Melt flow rate per 1.0 to 0.4 g/10 =0.40 g/10 min =0.15 g/10 min =0.15 g/10 min =0.15 gf10 min
Test Method D1238 min Cond. 190/2.16 or Cond. 190/2.16 or Cond. 190/2.16 or Cond. 19p/2.16 or
Cond. 190/2.16 =20 g/10 min =20 g/10 min =20 g/10 min =20 g/[l0 min
Cond. 190/21.6 Cond. 190/21.6 Cond. 190/21.6 Cond. 1p0/21.6
Ypegification D3350
Cell(Classification Required Value
Property Requirement
Density 1 2 3 4 4
(natural base resin)
SCG Resistance 4 7 6 6 7
Color and C C,DorE C,DorE C,DorE C,DorE

UV Stabilizer Code®

“HDB at 140°F (60°C) not required. Contact manufacturer about pipe use at temperatures other than 73°F (23°C).
BContact manufacturer or see PP TR-4 for listed value.
CSee 5.1.1.
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Note 3—Pipe users should consult with the pipe manufacturer about
the outdoor exposure life of the product under consideration. Evaluation
of UV stabilizer in Code E color PE compound using Practice D2565 or
Practice G154 or Practice G155 may be useful for this purpose.

5.1.2 Colors for solid color, an external color layer or color
stripes—In accordance with the APWA Uniform Color Code,
blue shall identify potable water service; green shall identify
sewer service; and purple (lavender) shall identify reclaimed
water service. Yellow identifies gas service and shall not be
used.

ASME NM.3.1-2022

6.3 Bond—For pipe produced by simultaneous multiple
extrusion, the bond between the layers shall be strong and
uniform. It shall not be possible to cleanly separate any two
layers with a probe or point of a knife blade at any point.

6.4 Carbon Black—Polyethylene pipe produced using Code
C polyethylene compound per 5.1.1 shall contain 2 to 3 %
carbon black when tested in accordance with 7.5.

6.5 Burst Pressure—The minimum burst pressure for pipe
shall be in accordance with Table 4, when determined in

5.2 Potdble Water Requirement—PE compound intended
for contact with potable water shall be evaluated, tested, and
certified for conformance with NSF/ANSI Standard No. 61 or
the health pffects portion of NSF/ANSI Standard No. 14 by a
certifying prganization acceptable to the regulatory authority
having jurisdiction.

5.3 Re
the manuf
5.2 as new

ork Material—Clean polyethylene compound from
cturer’s own pipe production that met 5.1 through
PE compound is suitable for re-extrusion into pipe
when blerlded with new PE compound having the same
material dpsignation. Pipe containing rework material shall
meet all the requirements of this specification.

6. Requirgments

6.1 Wotkmanship—The pipe shall be homogeneous
throughout and free of visible cracks, holes, foreign inclusions,
or other deffects. The pipe shall be as uniform as commercially
practicable| in color, opacity, density, and other physical prop-
erties. See[5.1.2.

6.2 Dimensions and Tolerances:

6.2.1 Infide Diameters—The inside diameters and toler-
ances shal]l be as shown in Table 2 when measured, in
accordan;}:‘i with Test Method D2122.

6.2.2 1l Thicknesses—Subject to 6.2.3, wall thickness and
tolerance ghall be as shown in Table 3 when measured in
accordancd with 7.4. Wall thickness shall be inc¢lusive of all
extruded cpncentric layers.

6.2.3 Wall Thickness Range—The wall \thickness variation
shall not exceed 12 % when measured imna¢cordance with 7.4.

6.2.4 THickness of Outer Layer-<For pipe produced by
simultaneous multiple extrusion, thatis, pipe containing two or
more condentric layers, the wutér layer shall be at least
0.020-in. (P.5 mm) thick.

TABLE 2 Inside Diameters and Tolerances for SIDR-PR PE Plastic Pipe, in.

ctile.

1 COR e B B 11 1 sl ol 1
AllUTUANICT  WIULD 7. 7. 11T dUUIUIULL, UIC TalTulT SIidlil DU U

6.6 Sustained Pressure—Pipe made from PE1404
pound shall be tested twice annually in accordance wi
The average failure time shall be >80 hours, at 580 psi
MPa) test pressure hoop stress, or >150 heurs at 435 ps
MPa) test pressure hoop stress.

com-
h 7.6.
(4.00
(3.00

6.7 Elevated Temperature Sustained Pressure—Excgpt as
provided in 6.6, elevated temperdture sustained pressurf tests
for each polyethylene compoundidesignation per Table | used
in production at the facility(shall be conducted twice anpually
per 7.8.

6.8 Inside Surface Ductility for Pipe—Pipe shall be
for inside surface-ddctility in accordance with 7.9 or 7.

tested
10.

Note 4—TenSile ¢longation testing per 7.10 provides a quarjtifiable
result and is used for referee testing and in cases of disagreement.

7. Test-Methods

T\ Conditioning—Condition as specified in th¢ test
method. Where conditioning is not specified in the test method,
condition the test specimens at 73.4 * 3.6°F (23 H 2°C)
without regard to humidity for not less than 4 h in accofdance
with Procedure A of Practice D618, or at 73.4 = 3.6°F |23 =
2°C) for not less than 1 h in accordance with Procedur¢ D of
Practice D618.

7.2 Test Conditions—Conduct tests in accordance with the
conditions specified in the test method, or if not specified|in the
test method, at 73.4 = 3.6°F (23 = 2°C) without regard to
relative humidity.

7.3 Sampling—The selection of the sample or samples of
pipe shall be as agreed upon by the purchaser and the seller. In
case of no prior agreement, any sample selected by the festing
laboratory shall be deemed adequate.

Pipe Inside Tolerance
Size Diameter
Vo 0.622 +0.010
—-0.010
3 n_nrm . n_n1 0O
-0.015
1 1.049 +0.010
—-0.020
1Ya 1.380 +0.010
—-0.020
12 1.610 +0.015
—-0.020
2 2.067 +0.015
—0.020
3 3.068 +0.015
—0.030
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TABLE 3 Wall Thickness and Tolerance for SIDR-PR PE Plastic Pipe, in.
) Wall Thickness”
E:FZ’: SIDR 19 SIDR 15 SIDR 115 SIDR 9 SIDR 7 SIDR 5.3

Minimum  Tolerance  Minimum  Tolerance Minimum Tolerance Minimum  Tolerance  Minimum  Tolerance Minimum  Tolerance
o 0.060 +0.020 0.060 +0.020 0.060 +0.020 0.069 +0.020 0.089 +0.020 0.117 +0.020
¥a 0.060 +0.020 0.060 +0.020 0.072 +0.020 0.092 +0.020 0.118 +0.020 0.155 +0.020
1 0.060 +0.020 0.070 +0.020 0.091 +0.020 0.117 +0.020 0.150 +0.020 0.198 +0.024
1Va 0.073 +0.020 0.092 +0.020 0.120 +0.020 0.153 +0.020 0.197 +0.024 0.260 +0.031
12 0.085 +0.020 0.107 +0.020 0.140 +0.020 0.179 +0.020 0.230 +0.028 0.304 +0.036
2 0.109 +0.020 0.138 +0.020 0.180 +0.022 0.230 +0.028 0.295 +0.035 0.390 +0.047
3 0.205 +0.020 0.267 +0.032
AThe wall thickness

plus the stated tolerance. All tolerances are on the plus side of the minimum requirement. Wall thickness variation shall be in accordance with 6.2.31
BThe 2}~ to 6-in. pipe with a pressure rating of 0.70 MPa (100 psi) is not included.

TABLE 4 Minimum Burst Pressure for SIDR Pipe

Minimum Burst Pressure”

SIDR PE1404 PE2708 PEB608, PE4608, PE471(
psi (kPa) psi (kPa) psi (kPa)
5.3 400 (2759) 800 (5517) 921 6352)
7 320 (2207) 630 (4345) 725 5000)
9 250 (1724) 504 (3476) 580 4000)
1.5 4083 (2779) 464 3200)
15 315 (2174) 363 2503)
19 252 (1738) 290 2000)
AMinimym burst pressure calculated in accordance with
Py=—=+1

Where:

s = | burst test pressure, psi (kPa)

minimum hoop fiber stress, psi. (kPa)

1260 psi (8690 kPa) for PE1404 compound

2520 psi (17,370 kPa) for PE2708 compound

2900 psi (20,000 kPa) for PE3608, PE4608 and PE4710 compound
= | measured average inside diameter, in. (mm)

measured minimum wall thickness, in (mm).

~OOHLH®O®nT
I

Test tpmperature tolerance +3.6°F (+ 2°C). Test pressure tolerancé + 5 psi (+ 35 kPa)

7.3l Test Specimens—Not less thafiv50 % of the test
specirhens required for any pressurg-test shall have at least a
part of the marking in their central. seetions. The central section
is tha} portion of the pipe samplé that is at least one pipe
diamefer away from an end-closure. The entire marking shall
be dogumented in testing teeords.

7.4 |Dimensions and/Aolerances—Use any length of pipe to
deternpine the dimensions. Inside diameter, wall thickness and
wall thickness range shall be measured in accordance with Test
Methqd D2122,

7.5 |Cakbon Black—For all pipe manufactured with Code C
polyethylefie compound, determine in duplicate the carbon

specimens tested in retest constitutes failure in the tpst. Failure
of the pipe shall be as defined in Test Method D1498.

7.7 Burst Pressure—The test equipment, proc¢dures and
failure definitions shall be as specified in Test Method D1599.

7.8 Elevated Temperature Sustained Pressyre Test—
Elevated temperature sustained pressure tests for edch Table 1
material designation used in production of pipe in fpccordance
with this specification at the facility shall be conducfed per Test
Method D1598, and Table 5 using water as the pressurizing
medium. The “test sample” shall be three specimpns of any
pipe size or SIDR. One Table 5 Condition for the|applicable

black content in accordance with Test Method D1603 or Test
Method D4218.

7.6 Sustained Pressure Test—Select six PE1404 pipe test
specimens. Test in accordance with Test Method D1598 with
water at 176°F (80°C). Internal test pressure shall be deter-
mined in accordance with the equation in Table 5, footnote A.
Failure of two of the six specimens tested constitutes failure in
the test. Failure of one of six specimens tested is cause for
retest of six additional specimens. Failure of one of six

material designation shall be selected for the test.

7.8.1 For the selected Table 5 Condition, passing results are
(a) non-failure for all three specimens at a time equal to or
greater than the Table 5 minimum average time before failure,
or (b) not more than one ductile specimen failure and the
average time before failure for all three specimens shall be
greater than the specified Table 5 minimum average time
before failure for the selected Table 5 Condition, or (c)
successful retest per 7.8.3.
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TABLE 5 Elevated Temperature Sustained Pressure Test” Requirements

Test PE2708, PE360l8,. PE4608 : PE471 O. i
Condition Tem t Test Pressure Minimum Average Time Test Pressure Minimum Average Time
perature, ) )
°F (°C) Hoop Before Failure, hours Hoop Before Failure, hours
Stress, psi (kPa) Stress, psi (kPa)

1 176 (80) 670 (4620) 170 750 (5170) 200

2 176 (80) 650 (4480) 340 730 (5020) 400

3 176 (80) 630 (4345) 510 705 (4870) 600

4 176 (80) 610 (4210) 680 685 (4715) 800

5 176 (80) 590 (4070) 850 660 (4565) 1000

6 176 (80) 580 (4000) 1000 640 (4415) 1200
AA Calculate internal test pressure in accordance with

28
P= D—i+1
t

Where
P = test pressure, psi (kPa)
S = test pressure hoop stress, psi. (kPa
D; = measured average inside diameter, fn. (mm)
t = measured minimum wall thickness, |n (mm)

Test temperature tolerance + 3.6°F (+ 2°C).

NOTE-Table 5 conditions are based on P
greater minimum average time before failure,

interpolations for arbitrarily chosen time incr
stress between Conditions 1 and 6 and line
670 psi test pressure hoop stress, the minin]

7.8.2 For the selected Table 5
requirement is (a) brittle failure of
at Table 5 Condition 1 through 6
three specimens, or (c¢) unsuccess

7.8.3 Provision for Retest for T|
5—If a second ductile failure

ndition, failure to meet this
[ any specimen when tested
or (b) ductile failure of all
ul retest per 7.8.3.
hble 5 Conditions 1 through
ccurs before the Table 5

minimum average time before fhpilure, it is permissible to

conduct one retest at a Table 5 C
longer minimum average time be
designation. The retest sample shg
mens of the same pipe size and mn
same time frame as the test sampl
specimen failure before the Tabl
before failure at the retest conditig
this requirement. For Table 5 Con
sible

7.9 Bend-back Test Method:

7.9.1 Squarely cut four 1 % to
rings from pipe. Condition the rin

7.9.2  Split each ring longitud
bent per 7.9.3, the pipe ID for ea
will be tested.

ndition of lower stress and
fore failure for the material
11 be three additional speci-
aterial designation from the
e per 7.8. For the retest, any
e 5 minimum average time
n constitutes failure to meet
dition 6 no retest is perimis-

| 3% in. (29 td 35 'mm) wide
os per 7.1:

Inally s that when reverse
h quadrant around the pipe

7.9.3 In a well-lit area, perforss

thoe follaygiing neacadieo
tF TOTOVARE—PTE <

927 = 200+< (750 — 670) x

Test pressure tolerance + 5 psi (+ 35 kPa); test pressure hoop stress values are rounded to the nearest 5 psi or 5 kPa:

F validation requirements per PPl TR-3 with Condition 6 being 85% of Condition 1 test pressure hoop stress andisix times
Conditions 2 through 5 are linear stress and time interpolations between Conditions 1 and 6. The intent of multiple:cenditions
is to maintain equivalent performance criterfa, but provide for retest in the event of ductile failure. The test pressure hoop stress levels for Conditions.2<5 are linear

iments. An equivalent performance requirement, however, may be determined by arbitrarily choosing a testpressure hoop
ly interpolating the minimum average time before failure. For example for PE3710 and PE4710 compound designations, at

um average time before failure would be 927 hours:

(1200 — 200)
(750 — 640)

)

7.10 Elongation-at-Break Test Method:

7.10.1 Five Test Method\D638 Type III or Type IV speci-
mens cut in the longitudinal” direction from locations equally
spaced around the cireumference of the pipe shall be condi-
tioned per 7.1 and-tested in accordance with Test Method
D2565 at a crosg{head separation speed of 2 in. (50.8 mm) per
min. If the specinmien thickness must be reduced by machining,
the pipe ID ‘suiface shall be left unaltered.

7.10.2_The percent elongation at break for each test speci-
men_shall exceed 400 %.

Note 5—Specimen machining that produces smooth surfaces and
tmiform thickness is necessary. Surface cuts or scratches and non-uniform
thickness in the specimen gage length can detrimentally affect test results.

8. Retest and Rejection

8.1 Except as provided in 7.8.3, if the results of any test(s)
do not meet the requirements of this specification, the test(s)
shall be conducted again only by agreement between the
purchaser and the seller. Under such agreement, minimum
requirements shall not be lowered, changed, or modified, nor
shall specification limits be changed. If upon retest, failure
occurs, the quantity of product represented by the test(s) does

within 5 min: (a) Bend each split ring specimen so that the pipe
inside surface is on the outside surface of the bend. (b) Using
an apparatus such as a bench vise or other suitable equipment,
close the legs of the specimen together. When the specimen
legs are closed together, the top of the bend-back specimen
shall extend above the point of closure by 3 * % times the
minimum wall thickness per Table 3. (¢) With the unaided
(naked) eye, visually examine the reverse-bent pipe ID surface.
7.9.4 Visible brittle cracking or crazing indicates failure.

32

not meet the requirements of this specification.

9. Marking

9.1 Marking on the pipe shall include the following infor-
mation. Marking shall be spaced at intervals of not more than
5 ft (1.5 m). Marking shall be applied such that legibility is
maintained after normal handling and installation.

9.1.1 Pipe size (for example, 2).

9.1.2 Pipe SIDR (for example SIDR 7).
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9.1.3 The material designation code per Table 1 (for
example, PE3608).

9.14 In accordance with 4.1, the pressure rating for water
in psi or kPa (for example, 100 psi or 690 kPa).

9.1.5 ASME SD-2239 or both ASME SD-2239 and ASTM
D2239.

9.1.6 Manufacturer’s name (or trademark) and a code that
identifies manufacturing location, PE compound source, manu-
facturing date and relevant production information such as
extrusion line and shift. Upop—+equest—the—manufacturershall

SD-2239

Note 6—Manufacturers using the seal or mark of a laboratory must
obtain prior authorization from the laboratory concerned.

10. Quality Assurance

10.1 The manufacturer affirms that the product was
manufactured, inspected, sampled, and tested in accordance
with this specification and has been found to meet all require-
ments of this specification.

11. Certification

provide an explanation of thq code.

9.1.7 Pipe intended for th¢ transport of potable water shall
also include the seal or mark of the laboratory making the
evaluation for this purpose, sjaced at intervals specified by the
laboratory.

11.1 Certification shall be as required by Annex Al.

12. Keywords

12.1 ID controlled pipe; IDR; inside diameter controlled
pipe; PE pipe; plastic pipe; polyethylene pipe; potable .water
pipe; service pipe; SIDR; water pipe; water servicé\pipe

ANNEX

(Mandatory Information)

Al. CERTIFICATION

The producer or supplidr shall furnish a certificate of compliance stating that the,material was manufactured, sampled,
tested, and inspected inJaccordance with the Specification, including year date,'the Supplementary Requirements, and

any other requirement

lesignated in the purchase order or contract, and thatithe results met the requirements of that

Specification, the Supplementary Requirements, and the other requirements: A signature or notarization is not required
on the certificate of conpliance, but the document shall be dated and shall clearly identify the organization submitting
the certificate. Notwithgtanding the absence of a signature or notarization, the certifying organization is responsible for

the contents of the document.

X1.1 Maximum pipe prespure ratings for use with water
may be determined using PPI fecémimended hydrostatic design
stress (HDS) ratings for the \PE compound per Table 1.

APPENDIX
(Nonmandatory Information)

X1. SOURCE OF HYDROSTATIC DESIGN STRESSES

or for variations of internal or external conditions or for other
temperatures.

Maximum internal pressure ratings for water are shown in
Table X1.1. At the option of the pipe manufacturer, other
pressure ratings may be recommended for water or other media

33

X1.2 Information on HDS 1s available 1n Table 3, Test
Method D2837, PPI TR-3 and PPI TR-4.
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TABLE X1.1 Maximum Pressure Rating, PR, for SIDR-PR PE Pipe for Use With Water

Minimum Burst Pressure”-Z psi (kPa)

SIDR PE1404 PE2708, PE3608, PE4608 PE4710
psi (kPa) psi (kPa) psi (kPa)
5.3 125 (860) 250 (1725) 315 (2170)
7 100 (690) 200 (1380) 250 (1725)
9 80 (550) 160 (1100) 200 (1380)
11.5 130 (895) 160 (1100)
15 100 (690) 125 (860)
19 80 (550) 100 (690)

AMinimum burst pressure calculated in accordance with

ZADS
Pr= (spiR+1)
Where:
Pg = burst test pressure, psi (kPa)
HDS = hydrostatic design stress for water af 73°F (23°C), psi. (kPa) (Table 1)
SIDR = standard inside dimension ratio

BTable values rounded to nearest 5 psi or 5 kPa

34
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SPECIFICATION FOR POLY(VINYL CHLORIDE) (PVC)
PRESSURE-RATED PIPE (SDR SERIES)

SD-2241
(1)

(Identical with ASTM D2241-15 except for additional requirements in section\ 12 and Annex A2, revised marking re-
quirements in parp. 10.1.5, renumbering of section 13, and quality assurance requirement in para. 11.1 has been made
mandatory.)
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Specification for
Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR

Series)

1. Scope

1.1 This specification covers pol
pipe made in standard thermoplastic f
pressure rated for water (see append
for classifying PVC plastic pipe mg
pipe, a system of nomenclature for
requirements and test methods for
dimensions, sustained pressure, burst]
extrusion quality. Methods of markin|

1.2 The products covered by this
for use with the distribution of pressyl
are chemically compatible with the

(vinyl chloride) (PVC)
ipe dimension ratios and
x). Included are criteria
terials and PVC plastic
PVC plastic pipe, and
materials, workmanship,
pressure, flattening, and
o are also given.

pecification are intended
rized liquids only, which
biping materials. Due to

inherent hazards associated with testing components and sys-

tems with compressed air or other
manufacturers do not allow pneumatid
Consult with specific product/comp
their specific testing procedures prior

Note 1—Pressurized (compressed) air
contain large amounts of stored energy
hazards should a system fail for any reason|

Note 2—This standard specifies dimen
requirements for plumbing and fluid handli
address venting of combustion gases.

1.3 The text of this specification re
and appendixes which provide expl
notes and footnotes (excluding those i
not be considered as requirements of]

1.4 The values stated in inch-poun

ompressed gases, some
testing of their products.
nent manufacturers for
to pneumatic testing.

or other compressed gases
hich present serious safety

ional, performance and test
g applications, but does not

erences notes, footnotes,
anatory material. These
h tables and figures) shall
the specification.

| units are to be regarded

as standard. The values given in pareftheses are mathematical

conversions to SI units that are provi
and are not considered standard.

1.5 The following safety hazards c
test methods portion, Section 8, off
standard does not purport to address {
if any, associated with its use. It is the
of this standard to establish approp|

Hed for information only

hveat pertains ofily-to the
this specifi¢ation: This
Il of the safety concerns,
respons$ibility of the user
iaté_safety, health, and

CTVITONIMETIAl PTAacTices and dererimne 1Me appiicabiiiry of
regulatory limitations prior to use. A specific precautionary
statement is given in Note 9.

Note 3—CPVC plastic pipe (SDR-PR), which was formerly included
in this specification, is now covered by Specification F442/F442M.

Note 4—The sustained and burst pressure test requirements, andsthe
pressure ratings in the appendix, are calculated from stress values obtained
from tests made on pipe 4 in. (100 mm) and smaller. HoweVvef, tests
conducted on pipe as large as 24 in. (600 mm) in diameter haye shown
these stress values to be valid for larger diameter PVC pipe~

Note 5—PVC pipe made to this specification is often.belled for use as
line pipe. For details of the solvent cement bell, see Specification D2672
and for details of belled elastomeric joints, seesSpecifications D3139 and
D3212.

1.6 This international standard-was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Degision on Principles for the
Development of Internationial Standards, Guides and Recom-
mendations issued by the\World Trade Organization Technical
Barriers to Trade (TBTY Committee.

2. Referenced Pocuments

2.1 ASTM (Standards:

D618 Practice for Conditioning Plastics for Testing

D1598 Test Method for Time-to-Failure of Plastic Pipe
Under Constant Internal Pressure

D1599 Test Method for Resistance to Short-Time Hydraulic
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating to Plas-
tics

D1784 Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds

D2122 Test Method for Determining Dimensions of Ther-
moplastic Pipe and Fittings

D2152 Test Method for Adequacy of Fusion of Extruded
Poly(Vinyl Chloride) (PVC) Pipe and Molded Fittings by

ZACCIONe IMMersion

36
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D2444 Practice for Determination of the Impact Resistance
of Thermoplastic Pipe and Fittings by Means of a Tup

(Falling Weight)

D2672 Specification for Joints for IPS PVC Pipe Using

Solvent Cement

D2837 Test Method for Obtaining Hydrostatic Design Basis
for Thermoplastic Pipe Materials or Pressure Design Basis
for Thermoplastic Pipe Products

D3139 Specification for Joints for Plastic Pressure Pipes

Using Flexible Elastome

ric Seals

SD-2241

inches or millimetres. If the wall thickness calculated by this
formula is less than 0.060 in. (1.52 mm), it shall be arbitrarily
increased to 0.060in. (1.52 mm). The SDR values shall be
rounded to the nearest 0.5.

3.2.5 standard thermoplastic pipe materials designation
code—The pipe materials designation code shall consist of the
abbreviation PVC for the type of plastic, followed by the
ASTM type and grade in Arabic numerals and the design stress
in units of 100 psi (0.7 MPa) with any decimal figures dropped.

When the desion stress code contains less than two fieures, a

D3212 Specification for Jo|
Pipes Using Flexible El4

F412 Terminology Relating

F442/F442M Specification
ride) (CPVC) Plastic Pif

2.2 NSF Standards:

Standard No. 14 for Plastic]
Materials

Standard No. 61 for Drinki
Health Effects

3. Terminology

3.1 Definitions—Definitiof
nology F412, and abbreviatio|
nology D1600, unless otherwi
poly(vinyl chloride) plastic i

3.2 Definitions of Terms S|

3.2.1 hydrostatic design
tensile stress the material is
ously with a high degree of
will not occur. This stress 1
hydrostatic water pressure is

3.2.2 pressure rating (PR)
pressure the pipe is capable o)
a high degree of certainty that|

3.2.3 relation between st
static design stress, and [
expression, commonly knowr]
this specification to relate star
design stress, and pressure ra

2S/IP=R—-1o
where:
S = hydrostatic design str|
P = pressure rating, psi (
D, = average outside diam
t = minimum wall thickn|
R = standard thermoplasti

PVC pipe), also knoy

nts for Drain and Sewer Plastic
stomeric Seals

to Plastic Piping Systems
for Chlorinated Poly(Vinyl Chlo-
e (SDR-PR)

Piping Components and Related

g Water Systems Components—

s are in accordance with Termi-
hs are in accordance with Termi-
ke specified. The abbreviation for
PVC.

becific to This Standard:
tress—the estimated maximum
apable of withstanding continu-
certainty that failure of the pipe
s circumferential when internal
applied.

—the estimated maximum water
[ withstanding continuously with
failure of the pipe will not occur.

ndard dimension ratio, hydro-
ressure rating—The following
as the ISO equation, is used.in
dard dimension ratio, hydrostatie
(ing:

28/P = (Dy/t) — 1 (1)

s, psi (or MPay);

r MPa),

bter, in. (Or mm),

Ess, ing(or mm), and

C pipe)dimension ratio (Dy/t for
n'as"SDR.

cipher shall be used before the number, thus a complete
material code shall consist of three letters and four figures for
PVC plastic pipe materials.

4. Classification

4.1 General—This specification covers PVC pipe made-and
marked with one of six Type/Grade/Design Stress designations
(see X1.2) in eleven standard dimension ratios.

4.2 Standard Thermoplastic Pipe Diniension Ratios
(SDR)—This specification covers PVC pipe ineleven standard
dimension ratios, namely, 13.5, 17, 21, 265:32.5, 41, and 64 (in
the body of the document) and 11, 35, 5T and 81 (in Annex
Al.) Standard dimension ratios are whiform for all nominal
pipe sizes for each material and/pressure rating. These are
referred to as SDR 11, SDRI3\5, SDR17, SDR21, SDR26,
SDR32.5, SDR35, SDR415’)SDR51, SDR64, and SDRSI,
respectively. The pressurerrating is uniform for all nominal
pipe sizes for a given RVC pipe material and SDR (see Table
X1.1).

4.3 Hydrostati¢ Design Stresses—This specification covers
pipe made, from PVC plastics defined by four hydrostatic
design stresses developed on the basis of long-term tests
(appendix).

5. Materials

5.1 General—Poly(vinyl chloride) plastics used to make
pipe meeting the requirements of this specification are catego-
rized by means of two criteria, namely, (/) short-term strength
tests, and (2) long-term strength tests.

Note 6—The PVC pipe intended for use in the transport of potable
water should be evaluated and certified as safe for this purpose by a testing
agency acceptable to the local health authority. The evaluation should be
in accordance with requirements for chemical extraction, taste, and odor
that are no less restrictive than those included in NSF Standard No. 14.
The seal or mark of the laboratory making the evaluation should be
included on the pipe. See pipe marking requirement for reclaimed water
systems.

52 Bacic Materiagle  Thig oppniﬁpqﬁr\n COVELS pipn made

3.2.4 standard thermoplastic pipe dimension ratio (SDR)—

the ratio of pipe diameter to wall thickness. For PVC pipe it is
calculated by dividing the average outside diameter of the pipe
in inches or millimetres by the minimum wall thickness in

37

from PVC plastics having certain physical and chemical
properties as described in Specification D1784.

5.3 Compound—The PVC compounds used for this pipe
shall equal or exceed one of the following classes described in
Specification D1784: PVC 12454 or 14333.

5.4 Rework Material—The manufacturer shall use only his
own clean rework pipe material and the pipe produced shall
meet all the requirements of this specification.
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6. Requirements

6.1 Dimensions and Tolerances:

6.1.1 Outside Diameters—The outside diameters and toler-
ances shall be as shown in Table 1 when measured in
accordance with Test Method D2122. The tolerances for
out-of-roundness shall apply only on pipe prior to shipment.

6.1.2 Wall Thickness—The wall thicknesses and tolerances
shall be as shown in Table 2 when measured in accordance
with Test Method D2122.

ASME NM.3.1-2022

6.3 Burst Pressure—The minimum burst pressures for PVC
plastic pipe shall be as given in Table 4, when determined in
accordance with 8.5.

6.4 Flattening—There shall be no evidence of splitting,
cracking, or breaking when the pipe is tested in accordance
with 8.6.

6.5 Extrusion Quality—The pipe shall not flake or disinte-
grate when tested in accordance with Test Method D2152.

6.6 Impact Resistance—The minimum impact resistance for

6.2 Sustained Pressure—The pipe shall not fail, balloon,
burst, or weep as defined in Tes{ Method D1598 at the test
pressures given in Table 3 when tdsted in accordance with 8.4.

6.2.1 Accelerated Regression Tpst—The accelerated regres-
sion test shall be used in place of poth the sustained and burst
pressure tests, at the option of the|manufacturer. The test shall
be conducted in accordance with §.4.1. The pipe shall demon-
strate a hydrostatic design basis projection at the 100 000-h
intercept that meets the hydrosfatic design basis category
requirement (see the table for [Hydrostatic Design Basis
Categories” of Test Method D2837) for the PVC material used
in its manufacture. (Example: PYC 1120 pipe must have a
minimum 100 000-h projection qf 3830 psi and 85 % lower
confidence limit (LCL).)

PVC plastic pipe shall be as given in Table 5, when determined
in accordance with 8.7.

7. Workmanship, Finish, and Appearance

7.1 The pipe shall be homogeneous throughout and free
from visible cracks, holes, foreign inclusions, or other defects.
The pipe shall be as uniform as commercially practicable in
color, opacity, density, and other physical properties.

Note 7—Color and transparency or opacity should be specified*in the
contract or purchase order.

8. Test Methods

8.1 Conditioning—Unless otherwise speeified in the appli-
cable test method, condition the test spetimens at 73.4 = 3.6°F

TABLE 1 IPS PVC Pipe—Outside Diameters and Tolerances

Tolerances,. in. (mm)

Maximum Out-of-Roundness
(Maximum — Minimum Diameter)

Nominal Pipe Average Qutside Diameter, SDR64,
Size, in. h. (mm) For Average SDR41
’ SDR17,
SDR32.5, SDR13.5
SDR26, ’

SDR21
] 0.406 (10.29) +0.004 (0.10) 0.030 (0.76) 0.016 (0.41)
Va 0.540 (13.72) +0.004 (0.10) 0.030 (0.76) 0.016 (0.41)
% 0.67p (17.14) +0.004 (0-10) 0.030 (0.76) 0.016 (0.41)
Y2 0.840 (21.34) +0.004.(0.10) 0.030 (0.76) 0.016 (0.41)
s 1.050 (26.67) 07004 (0.10) 0.030 (0.76) 0.020 (0.51)
1 1.316 (33.40) +0.005 (0.13) 0.030 (0.76) 0.020 (0.51)
14 1.6680 (42.16) #0.005 (0.13) 0.030 (0.76) 0.024 (0.61)
112 1.900 (48.26) +0.006 (0.15) 0.060 (1.52) 0.024 (0.61)
2 2.37p (60.32) +0.006 (0.15) 0.060 (1.52) 0.024 (0.61)
2% 2.87p (73.02) +0.007 (0.18) 0.060 (1.52) 0.030 (0.76)
3 3.500 (88.90) +0.008 (0.20) 0.060 (1.52) 0.030 (0.76)
3% 4.000 (101.60) +0.008 (0.20) 0.100 (2.54) 0.030 (0.76)
4 4.500 (114.30). +0.009 (0.23) 0.100 (2.54) 0.030 (0.76)
5 5.5603 (141:30) +0.010 (0.25) 0.100 (2.54) 0.060 (1.52)
6 6.625 (168:28) +0.011 (0.28) 0.100 (2.54) 0.070 (1.78)
8 8.625 /\’)10 08) 0015 (0 38) 01450 (3 81) 0090 (2 ’)0)
10 10.750 (273.05) +0.015 (0.38) 0.150 (3.81) 0.100 (2.54)
12 12.750 (323.85) +0.015 (0.38) 0.150 (3.81) 0.120 (3.05)
14 14.000 (355.60) +0.015 (0.38) 0.200 (5.08) 0.150 (3.81)
16 16.000 (406.40) +0.019 (0.48) 0.320 (8.13) 0.160 (4.06)
18 18.000 (457.20) +0.019 (0.48) 0.360 (9.14) 0.180 (4.57)
20 20.000 (508.00) +0.023 (0.58) 0.400 (10.2) 0.200 (5.08)
24 24.000 (609.60) +0.031 (0.79) 0.480 (12.2) 0.240 (6.10)
30 30.000 (762.00) +0.041 (1.04) 0.600 (15.2) 0.300 (7.62)
36 36.000 (914.40) +0.050 (1.27) 0.720 (18.3) 0.360 (9.14)
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TABLE 2 Wall Thicknesses and Tolerances for PVC Plastic Pipe with IPS Outside Diameters
Wall Thickness,? in.B

Nominal
Pipe SDR64 SDR41 SDR32.5 SDR26 SDR21 SDR17 SDR13.5

Size, in. Mini- Toler- Mini- Toler- Mini- Toler- Mini- Toler- Mini- Toler- Mini- Toler- Mini- Toler-

mum ance mum ance mum ance mum ance mum ance mum ance mum ance

iz 0.060 +0.020
Va 0.060 +0.020
EZ] 0.060 +0.020
A 0.062 +0.020
¥ 0.060 +0.020 0.062 +0.020 0.078 +0.020
1 0.060 +0.020 0.063 +0.020 0.077 +0.020 0.097 +0.020
1Va 0.060 +0.020 0.064 +0.020 0.079 +0.020 0.098 +0.020 0.123 +0.020
12 0.060 +0.020 0.073 +0.020 0.090 +0.020 0.112 +0.020 0.141 +0.020
2 0.073 +0.020 0.091 +0.020 0.113 +0.020 0.140 +0.020 0.176 +0.020
2> 0.088 +0.020 0.110 +0.020 0.137 +0.020 0.169 +0.020 0.213 +0.026
3 D.085 +0.020 0.108 +0.020 0.135 +0.020 0.167 +0.020 0.206 +0.025 0.259 +0.031
3% D.098 +0.020 0.123 +0.020 0.154 +0.020 0.190 +0.023 0.235 +0.028 0.296 +0.036.
4 0.070 +0.020 D.110 +0.020 0.138 +0.020 0.173 +0.020 0.214 +0.026 0.265 +0.032 0.333 +07940
5 0.087 +0.020 D.136 +0.020 0.171 +0.021 0.214 +0.027 0.265 +0.032 0.327 +0.039 0.412 +0.049
6 0.104 +0.020 D.162 +0.020 0.204 +0.024 0.255 +0.031 0.316 +0.038 0.390 +0.047 0.491 +0.059
8 0.135 +0.020 D.210 +0.025 0.265 +0.032 0.332 +0.040 0.410 +0.049 0.508 +0.061
10 0.168 +0.020 D.262 +0.031 0.331 +0.040 0.413 +0.050 0.511 +0.061 0.632 +0.076
12 0.199 +0.024 D.311 +0.037 0.392 +0.047 0.490 +0.059 0.606 +0.073 0.750 +0.090
14 D.341 +0.048 0.430 +0.052 0.538 +0.064 0.666 +0.080 0.823 +0.099
16 D.390 +0.055 0.492 +0.059 0.615 +0.074 0.762 +0.091 0.941 +0i13
18 D.439 +0.061 0.554 +0.066 0.692 +0.083 0.857 +0.103 1.059 40.127
20 D.488 +0.068 0.615 +0.074 0.769 +0.092 0.952 +0.114 1.176 $0.141
24 D.585 +0.082 0.738 +0.088 0.923 +0.111 1.143 +0.137 1.412 +0.169
30 D.732 +0.102 0.923 +0.111 1.154 +0.138 1.428 +0.171 1765 +0.212
36 D.878 +0.123 1.108 +0.133 1.385 +0.166 1.714 +0.205 2.198 +0.254

A The minimum is the lowest wall thick
plus the stated tolerance. All tolerances are on the plus side of the minimum requirement.
B1in. = 25.4 mm (exact).

hess of the pipe at any cross section. The maximum permitted wall thickness, at anj,eross section, is the minimum wall thickness

TABLE 3 Sustained Pressure Test Conditions for Water at 73°F (23°C) for PVC Plastic Pipe
Pressure” Required for Test
PVC 11p0,
SDR PVC 12p0,
PVC 2120 PVC 2116 PVC 2112 PVC 2110
psi MPa (bar) psi MPa (bar) psi MPa (bar) psi MPa (bar)
135 670 .62 (46.2) 540 3.72 (37.2) 450 3.10 (31.0) 370 2.55 (25.5)
17 530 B.65 (36.5) 420 2.90 (29:0) 350 2.41 (24.1) 290 2.00 (20.0)
21 420 D90 (29.0) 340 2.34+(23.4) 280 1.93 (19.3) 230 1.59 (15.9)
26 340 P.34 (23.4) 270 1.86.(18.6) 220 1.52 (15.2) 180 1.24 (12.4)
325 270 1.86 (18.6) 210 1,45 (14.5) 180 1.24 (12.4) 150 1.03 (10.3)
41 210 1.45 (14.5) 170 117 (11.7) 140 0.97 (9.7) 120 0.83 (8.3)
64 130 D.90 (9.0) 110 0.76 (7.6) 90 0.62 (6.2) 70 0.48 (4.8)
A The fiber stresses used to derive thdse test pressures are as follows:
psi MPa (bar)
PVC 1120, PVC 1220, PNVC 2120 4200 29.0 (290)
PVC 2116 3360 23.2 (232)
PVC 2112 2800 19.3 (193)
PVC 2110 2300 15.9 (159)
Some minor adjustments have beer] made-to keep the test pressures uniform to simplify testing.
(23 £ 2°C) and 50 £ 5 % relative humidity for not less than 40 8.3 Sampling—The selection of the sample or samples of

h prior to test in accordance with Procedure A of Practice D618 pipe shall be as agreed upon by the purchaser and the seller. In

for those tests where conditioning is required.

case of no prior agreement, any sample selected by the testing

8.2 Test Conditions—Conduct the tests in the standard  laboratory shall be deemed adequate.
laboratory atmosphere of 73.4 = 3.6°F (23 = 2°C) and 50 =
5 % relative humidity, unless otherwise specified in the test
methods or in this specification.
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TABLE 4 Burst Pressure Requirements for Water at 73°F (23°C)

for PVC Plast

ic Pipe

Minimum Burst Pressure”

at a single pressure that will result in failures at about 200 h.
Generating additional data points to improve the LTHS or
LCL, or both, is acceptable. No points shall be excluded unless
an obvious defect is detected in the failure area of the test
sample, or there was a malfunction of test equipment. Charac-
terize the data using the least squares regression described in
Test Method D2837.

8.5 Burst Pressure—Determine the minimum burst pressure
with at least five specimens in accordance with Test Method
D1599 having the lengths specified in 8 4 The time of testing

PVC 1120, PVC 2116,
SDR PVC 1220, PVC 2112,
PVC 2120 PVC 2110
psi MPa (bar) psi MPa (bar)
13.5 1000 6.89 (68.9) 800 5.52 (565.2)
17 800 5.52 (55.2) 630 4.34 (43.4)
21 630 4.34 (43.4) 500 3.45 (34.5)
26 500 3.45 (34.5) 400 2.76 (27.6)
32.5 400 2.76 (27.6) 315 217 (21.7)
41 315 217 (21.7) 250 1.72 (17.2)
64 200 1.38 (13.8) 160 1.10 (11.0)
AThe fiber stresses used to derive these tegt
pressures are as follows:
psi MPa (bar)
PVC 1120, PVC 1220, PVC 2120 6400 44.1 (441)
PVC 2116, PVC 2112, PVC 2110 5000 34.5 (345)

TABLE 5 Impact Resistance at 73°f

(23°C) for PVC Plastic Pipe

Impact Resistance,

Impact Resistance,

Size, in. ft-Ibf (J) All SDRs Sfe, in. ftIbf (J) All SDRs

Va 10 (13.6) 215 40 (54.2)

Ve 10 (13.6) 3 60 (81.3)

% 15 (20.3) 31 70 (94.9)

1 20 (27.1) 4 90 (122.0)
1Y 20 (27.1) 5 100 (135.6)
1% 30 (40.7) 6 120 (162.7)

2 30 (40.7) 8 dr larger 160 (216.9)

8.3.1 Test Specimens—Not less
mens required for any pressure tes

than 50 % of the test speci-
| shall have at least a part of

the marking in their central sectior]s. The central section is that

portion of pipe which is at least o
an end closure.

he pipe diameter away from

8.4 Sustained Pressure Test—3Select the test specimens at
random. Test individually with wgter at the internal pressures

given in Table 3, six specimens of
ten times the nominal diameter in
in. (250 mm) or more than 3 f]

pipe, each specimen at least
length, but not less than 10
(1000 mm) between end

closures and bearing the permafent marking on the pipe.

Maintain the specimens at the pres
1000 h. Hold the pressure as clo
*10 psi (=70 kPa). Condition
temperature of 73.4°F (23°C) to

ure indicated for a perigd-of
bely as possible, but\within
the specimensat the test
ithin £3.6°F (2°C). Main-

tain the test temperature at 73.4 & 3.6°F (23z=.2°C). Test in
accordance with Test Method DJ1598, exc¢ept maintain the
pressure at the values given in Taple 3-for 1000 h. Failure of

two of the six specimens tested s
test. Failure of one of the six sp!

hall_coenstitute failure in the

bcimens tested is cause for

of each specimen shall be not less than 60 s.

Note 8—Times greater than 60 s may be needed to bring large size
specimens to the burst pressure. The test is more difficult to pass using
greater pressurizing times.

8.6 Flattening—Flatten three specimens of the pipe, 2 in.
(50 mm) long, between parallel plates in a suitable press untik
the distance between the plates is 40 % of the outside diaméter
of the pipe. The rate of loading shall be uniform and suéh’that
the compression is completed within 2 to 5 min. On rémoval of
the load, examine the specimens for evidence.of_splitting,
cracking, or breaking.

8.7 Impact Resistance—Determine the jmpact resistance in
accordance with the specification requirément section of Test
Method D2444. Test at 73.4 = 3.6°F 23 2°C) using a Tup B
and flat plate support. Use a 20-1b:(9-Kg) tup.

Note 9—The impact resistance test issntended for use only as a quality
control test, not as a simulated sexviée test. This test has been found to
have no quality control significdnee in sizes over 12 in. (305 mm).

8.7.1 Test Specimens=Specimens of pipe for impact testing
shall be cut to lengthsrequired in Test Method D2444.

8.7.2 Test Requirements (V4 to 12 in.)—For pipe sizes Y4 in.
(6 mm) through 12in. (300 mm), ten specimens shall be tested.
If nine or more pass, the lot passes. If two or more fail, the lot
fails.

9. Retest and Rejection

9.1 If the results of any test(s) do not meet the requirements
of this specification, the test(s) shall be conducted again only
by agreement between the purchaser and seller. Under such
agreement, minimum requirements shall not be lowered,
changed, or modified, nor shall specification limits be changed.
If upon retest, failure occurs, the quantity of product repre-
sented by the test(s) does not meet the requirements of this
specification.

10. Product Marking
10.1 Marking on the pipe shall include the following,

qpnmnd atintervals of not more than 5 ft (1.5 m)-

retest of six additional specimens. Failure of one of the six
specimens tested in retest shall constitute failure in the test.
Evidence of failure of the pipe shall be as defined in Test
Method D1598.

8.4.1 Accelerated Regression Test—Test in accordance with
procedures in Test Method D1598, using either free end or
restrained end fittings. A minimum of six specimens shall be
tested. Test three specimens at a single pressure that result in
failures at or below 0.10 h. Test an additional three specimens

10.1.1 Nominal pipe size (for example, 2 in. (50 mm)),

10.1.2 The outside diameter system (IPS or PIP) on sizes 14
in. (350 mm) and over (for example, IPS 14 in. (350 mm) or
PIP 21 in. (500 mm)),

10.1.3 Type of plastic pipe material in accordance with the
designation code given in 3.2.5 (for example, PVC1120),

10.1.4 Standard thermoplastic pipe dimension ratio in ac-
cordance with the designation code given in 3.2.4 (for
example, SDR21), or the pressure rating in pounds per square
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inch for water at 73°F (23°C) shown as the number followed
by psi (for example, 200 psi (1.4 MPa)), except that when
intended for pressure applications, the pressure rating shall be
shown (for example, 200 psi (1.4 MPa)). When the indicated
pressure rating is lower than that calculated in accordance with
3.2.3 (see appendix), the SDR shall also be included in the
marking code,

10.1.5 ASME SD-2241 or both ASME SD-2241 and ASTM
D2241

10.1.6 Manufacturer’s na

(or frn/‘]pmqv]{\’

SD-2241

Note 10—Manufacturers using the seal or mark of a laboratory must
obtain prior authorization from the laboratory concerned.

11. Quality Assurance

11.1 The manufacturer affirms that the product was
manufactured, inspected, sampled, and tested in accordance
with this specification and has been found to meet the
requirements of this specification.

10.1.7 Production code with| which the manufacturer can
trace the year, month, day shifift, plant and extruder of manu-
facture for this product, and
10.1.8 Pipe intended for th¢ transport of potable water shall
also include the seal or mark of the laboratory making the
evaluation for this purpose, sfaced at intervals specified by the
laboratory.

12. Certification
12.1 Certification shall be as required by Annex A2.

13. Keywords
13.1 pressure pipe; pressure rated; PVC; SDR

SUPPLEMENTARY REQUIREMENTS

This requirenpent applies whenever a regulatory authority or user calls for product to bé used to

convey or to be in contact with potable water.

S1. Potable Water Requifement—Products intended for
contact with potable water phall be evaluated, tested, and
certified for conformance witlh ANSI/NSF Standard No. 61 or
the health effects portion off NSF Standard No. 14 by an

This requirement applies

S2. Pipe Marking Requijrement for Reclaimed Water
Systems—Color Identification] of pipe shall be by: (1) use of
purple (violet) PVC material dr (2) by use of continuous purple

acceptable certifying organization when required by the regu-
latory authority havingurisdiction.

nly to pipe to be used in systems that have not established other provisions for identification.

stripe§ jprinted lengthwise on opposite sides of the pipe. The
pipe‘shall be marked RECLAIMED WATER at intervals of 5
ft. or less.

ANNEX

(Mandatory Information)

Al. PVC PRESSURE RATED PIPES HAVING OTHER THAN IPS OUTSIDE DIAMETERS

Al.1 As the use of PVC pipe has.expanded, a need for pipe
diameters and dimension ratips_other than those listed in the
main body of this specificatidn has developed. These include

TABLE A1.1 CTS Outside Diameters and Tolerance for PVC

small diameter (2-in. and under) CTS sizes and larger diameter
(6 in. and over) PIP sizes. The IPS outside diameter pipes and
the standard dimension ratios included in the body of this
specification provide the format onto which these additional
sizes are fitted.

Al1.2 Pipe sizes listed in this Annex shall be tested to verify
they meet the requirements shown in Tables A1.1-A1.7 and all
other requirements of the specification.

41

Plastic Pipe

Tolerances, in. (mm)

Nominal Tube Average Outside -
Maximum

Size, in. Diameter, in. (mm) Average Out-of-Roundness

Y2 0.625 (15.9) + 0.003 (0.08) 0.008 (0.20)

Ya 0.875 (22.2) + 0.003 (0.08) 0.010 (0.26)

1 1.125 (28.6) + 0.003 (0.08) 0.012 (0.30)
1a 1.375 (34.9) + 0.003 (0.08) 0.014 (0.36)
12 1.625 (41.3) + 0.004 (0.10) 0.016 (0.40)

2 2.125 (54.0) + 0.004 (0.10) 0.020 (0.50)
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TABLE A1.2 PIP Outside Diameters and Tolerance for PVC
Plastic Pipe

Tolerances, in. (mm)

Nominal Tube Average Outside

o . ) Maximum
Size, in. Diameter, in. (mm
(mm) Average Out-of-Roundness

6 6.140 (155.96) +0.011 (0.28) 0.100 (2.54)
8 8.160 (207.26) +0.015 (0.38) 0.150 (3.81)
10 10.200 (259.08) +0.015 (0.38) 0.150 (3.81)
12 12.240 (310.90) +0.015 (0.38) 0.150 (3.81)
15 15.300 (388.62) +0.016 (0.41) 0.294 (7.46)
18 18.701 (475.00) =+ 0.020 (0.51) 0.360 (9.14)

—2 2204755999 +0-025-(6-64) O-426-(+9-667
24 24.803 (629.99)  +0.032 (0.81) 0.480 (12.20)
27 27.953 (710.00) + 0.038 (0.96) 0.540 (13.72)

TABLE A1.3 Sustained Pressure Test Conditions for Water 73.4°F
(23°C) for PVC Plastic Pipe”

Pressure Required for Test—PVC 1120

SDR psi MPa Bars
" 840 5.79 57.9
35 247 1.70 17.0
51 168 1.16 11.6
81 105 0.725 7.25

A The fiber stress used to derive this test was 4200 psi (29.0 MPa).

—

A\BLE A1.4 Burst Pressure Test Conditions for Water at 73.4°F
(23°C) for PVC Plastic Pipe”

Pressure Required for Test—PVC 1120

SDR psi MPa Bars
11 1280 8.82 88.2
35 380 2.62 26.2
51 260 1.79 17.9
81 160 1.085 10.85

A The fiber stress used to derive this test was 6400 psi (44.1 MPa).

TABLE A1.5 Water Prfessure Ratings (PR) at 73°F (23°C) for
Nonthreaded PVC Plastic Pipe

PVC 1120

PVC 1220

SDR PVC 2120
psi MPa Bars
14 400 2.75 27.5
35 118 0.81 8.1
51 80 0.55 5.5
81 5Q Q34 34
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TABLE A1.6 Wall Thicknesses and Tolerances for PVC Plastic pipe with CTS Outside Diameters”
Wall Thickness, in. (mm)?&

Nominal Tube

Size. in SDR 21 SDR 17 SDR 13.5 SDR 11
’ Minimum Tolerance Minimum Tolerance Minimum Tolerance Minimum Tolerance
Vo . L. L . 0.060 +0.020 0.060 +0.020
Ya L .. 0.060 +0.020 0.065 +0.020 0.080 +0.020
1 0.060 +0.020 0.066 +0.020 0.083 +0.020 0.102 +0.020
1Va 0.065 +0.020 0.081 +0.020 0.102 +0.020 0.125 +0.020
1% 0.077 +0.020 0.096 +0.020 0.120 +0.020 0.148 +0.020

2 0.101 +0.023 0.125 +0.023 0.157 +0.023 0.193 +0.023

A The minimum is the lowest wall thickne ) 0 on ] J
plus the stated tolerance. All toleranceg are on the plus side of the minimum tolerance.
B 1 in. = 25.4 mm (exact).

TABLE A1.7| Wall Thicknesses and Tolerances for PVC Plastic Pipe with PIP Outside Diameters”
Wall Thickness, in. (mm)&

Nominal

Pipe SDR81 SDR51 SDR41 SDR35 SDR32.5 SDR26 SDR24
Size, in. Mini- Toler- Wini- Toler- Mini- Toler- Mini- Toler- Mini- Toler- Mini- Toler- Mini- Toler-
mum ance rhum ance mum ance mum ance mum ance mum ance fadm ance

6 0.076 +0.020 g120 +0.020 0.150 +0.020 0.189 +0.023
8 0.101 +0.020 0160 +0.020 0.199 +0.024 0.251 +0.030
10 0.126 +0.020 0200 +0.024 0.249 +0.030 0.314 +0.038
12 0.151 +0.020 g240 +0.029 0.299 +0.036 0.377 +0.045
15 0.189 +0.023 g.300 +0.042 0.373 +0.052 0.437 +0.052 0.471 +0.056 0.588 +0.070 0.728 +0.087
18 0366 +0.051 0.456 +0.064 0.534 +0.064 0.575 +0.069 0.719 +0.086
21 9432 +0.060 0.538 +0.075 0.630 +0.076 0.678 +0.081 0.848 +0.102
24 0486 +0.068 0.605 +0.085 0.709 +0.085 0.763 +0.092 Q954 +0.115
27 0548 +0.077 0.682 +0.095 0.799 +0.096 0.860 +0.103 1.075 +0.129

A1 in. = 25.4 mm (exact).
B The minimum is the lowest wall thickijess of the pipe at any cross section. The maximum permitted wall thickness, apany cross section, is the minimum wall thickness
plus the stated tolerance. All toleranceg are on the plus side of the minimum requirement.

ANNEX

(Mandatoryinformation)

Al. EERTIFICATION

The producer or supplier shgll furnish a certificate*of compliance stating that the material was manufactured, sampled, tested, and
inspected in accordance witl the Specificationyincluding year date, the Supplementary Requirements, and any other requirement
designated in the purchase opder or contract/ and that the results met the requirements of that Specification, the Supplementary
Requirements, and the other|requirentents. A signature or notarization is not required on the certificate of compliance, but the
document shall be dated and shall«cl¢arly identify the organization submitting the certificate. Notwithstanding the absence of a
signature or notarization, thq ceftifying organization is responsible for the contents of the document.
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APPENDIX

(Nonmandatory Information)

X1. SOURCE OF HYDROSTATIC DESIGN STRESSES

X1.1 The hydrostatic design stresses recommended by the
Plastics Pipe Institute are used to pressure rate PVC plastic
pipe. These hydrostatic design stresses are 2000 psi (14 MPa),

1600 psi (11.0 MPa), 1250 psi (8.6

MPa) _and 1000

psi (69
r

X1.2.6 Type II, Grade 1 (14333-D), with a hydrostatic
design stress of 1000 psi (7 MPa), designated as PVC2110.

X1.3 The standard method for obtaining hydrostatic basis

MPa) for water at 73.4°F (23°C). 1hese hydrostatic design
stresses apply only to pipe meeting all the requirements of this

specification.

X1.2 Six PVC pipe materials arg
requirements of Specification I
recommended hydrostatic design stre

X1.2.1 Type I, Grade 1 (12454-B),
stress of 2000 psi (14 MPa), designa

X1.2.2 Type I, Grade 2 (12454-C),
stress of 2000 psi (14 MPa), designa]

X1.2.3 Type II, Grade 1 (14333
design stress of 2000 psi (14 MPa),

X1.2.4 Type II, Grade 1 (14333
design stress of 1600 psi (11.0 MPa),

X1.2.5 Type II, Grade 1 (14333
design stress of 1250 psi (8.6 MPa),

included based on the
D1784 and the PPI-
sses as follows:

with a hydrostatic design
fed as PVC1120.

with a hydrostatic design
ed as PVC1220.

D), with a hydrostatic
lesignated as PVC2120.

D), with a hydrostatic
designated as PVC2116.

D), with a hydrostatic
designated as PVC2112.

for thermoplastic pipe materials is Test Method D2837. Addi-
tional information regarding the criteria used in developing
these hydrostatic design stresses may be obtained from the
Plastics Pipe Institute. These hydrostatic design stresses may
not be suitable for materials that show a wide departure from
a straight line plot of log stress versus log time to failure. All
the data available to date on PVC pipe materials made in-the
United States exhibit a straight-line plot under these plotting
conditions.

X1.4 The pipe is rated for use with water in 73°F (23°C) at
the maximum internal pressures shown in Table X1.1. Lower
pressure ratings than those calculated in aCeordance with 3.2.3
may be recommended, at the option of the pipe manufacturer,
in which case the SDR shall be.in€luded in the marking.
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TABLE X1.1 Standard Thermoplastic Pipe Dimension Ratios (SDR) and Water Pressure Ratings (PR) at 73°F (23°C) for Nonthreaded

PVC Plastic Pipe”*

Pressure Rating of PVC Pipe Materials”

SDR PVC 1120, PVC 2116 PVC 2112 PVC 2110
PVC 1220,
PVC 2120
psi MPa (bar) psi MPa (bar) psi MPa (bar) psi MPa (bar)
135 315 217 (21.7) 250 1.72 (17.2) 200 1.38 (13.8) 160 1.10 (11.0)
17 250 1.72 (17.2) 200 1.38 (13.8) 160 1.10 (11.0) 125 0.86 (8.6)
21 200 1.38 (13.8) 160 1.10 (11.0) 125 0.86 (8.6) 100 0.69 (6.9)
26 160 1.10 (11.0) 125 0.86 (8.6) 100 0.69 (6.9) 80 0.55 (5.5)
325 125 0.86 (8.6) 100 0.69 (6.9) 80 0.55 (5.5) 63 0.43 (4.3)
M 100 0.69 (6.9) 80 0.55 (5.5) 63 0.43 (4.3) 50 0.34 (3.4)
64 63 0.43 (4.3) 50 0.34 (3.4) NPRC NPRC NPRC NPR®
Pressure Rating”®¢ Standard Dimension Ratio of PVC Pipe Materials
psi MPa (bar) PVC 1120, PVC 2116 PVC 2112 PVC 2110
PVC 1220,
PVC 2120
315 2717 (21.7) 135
250 1.72 (17.2) 17 13.5
200 1.38 (13.8) 21 17 135
160 1.10 (11.0) 26 21 17 13,5
125 0.86 (8.6) 325 26 21 17
100 0.69 (6.9) 41 32.5 26 21
80 0.55 (5.5) 41 325 26
63 0.43 (4.3) 64 41 325
50 0.34 (3.4) 64 41

A These pressures ratings do not apply for threaded pipe.
B See 3.2.5 and 5.3 for code designatfon.
©NPR = not pressure rated.

Experience of the industry Indicates that PVC plastic pipe  plots of these materials“in pipe form.
meeting the requirements of this specification give satisfactory
service under normal conditjons for a long period at these
pressure ratings. The sustainefl pressure requirements (6.3) are

related to these ratings through the slopes of the strength-time

X1.5 The hydrostatic design stresses recommended by the
Plastic Pipe Justitute are based on tests made on pipe ranging
in size frofm Y2 to 2% in. (12.5 to 50 mm).
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ASME NM.3.1-2022 SD-2464

SPECIFICATION FOR THREADED POLY(VINYL
CHLORIDE) (PVC) PLASTIC PIPE FITTINGS, SCHEDULE
80

SD-2464

(Identical with ASTM D2464-15 except for additional requirements in seetion 12 and Annex Al, revised marking re-
quirements in parfas. 10.2.1.5 and 10.3, and quality assurance requjrenient in para. 11.1 has been made mandatory.)
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Specification for
Threaded Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,

Schedule 80

1. Scope

1.1 This specification covers pol
threaded Schedule 80 pipe fittings. I
for materials, workmanship, dimensi

Note 1—Threaded CPVC plastic pipe
were formerly included in this standard, are
F437.

1.2 The products covered by this §
for use with the distribution of pressy
are chemically compatible with the
inherent hazards associated with test
tems with compressed air or other
manufacturers do not allow pneumatig
Consult with specific product/comp
their specific testing procedures prioj

Note 2—Pressurized (compressed) air
contain large amounts of stored energy

hazards should a system fail for any reasor|.

1.3 The text of this specification re
and appendixes which provide exp
notes and footnotes (excluding those i
not be considered as requirements of]

1.4 The values stated in inch-poun
as the standard. The values given in
for information only.

1.5 The following safety hazards c}
test method portion, Section 8, of
standard does not purport to address
if any, associated with its use. It is the
of this standard to establish appro
practices and determine the applicabj
tions prior to use.

y(vinyl chloride) (PVC)
icluded are requirements
ns, and burst pressure.

fittings, Schedule 80, which
how covered by Specification

pecification are intended
rized liquids only, which
piping materials. Due to
ng components and sys-
compressed gases some
testing of their products.
pbnent manufacturers for
to pneumatic testing.

or other compressed gases
hich present serious safety

ferences notes, footnotes,
anatory material. These
h tables and figures) shall
the specification.

1 units are to be regarded
parentheses are provided

pveat pertains only to-the
this specificationt®\Zhis
11l of the safety concerns,
responsibility of'the user
briate saféty>and health
ity of wegulatory limita-

2. Referenced Documents

2.1 ASTM Standards:

D618 Practice for Conditioning Plastics for Testing

D1599 Test Method for Resistance to Short-Time Hydraulic
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating to Plas-
tics

D1784 Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl~Chloride)
(CPVC) Compounds

D2122 Test Method for Determining Dimensions of Ther-
moplastic Pipe and Fittings

F412 Terminology Relating to Plastic Piping Systems

F437 Specification for Threadéd\ Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80

F1498 Specification for Tapet’Pipe Threads 60° for Thermo-
plastic Pipe and Fittings

2.2 Federal Standard;
Fed. Std. No. 123.Marking for Shipment (Civil Agencies)

2.3 Military Standard:
MIL-STD-129 Marking for Shipment and Storage

2.4 NSt Standard:

Standard No. 14 for Plastic Piping Components and Related
Materials

Standard No. 61 for Drinking Water Systems Components—
Health Effects

3. Terminology

3.1 General—Definitions are in accordance with Terminol-
ogy F412, and abbreviations are in accordance with Terminol-
ogy D1600, unless otherwise indicated. The abbreviation for
poly(vinyl chloride) plastic is PVC.
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4.1 General—This specification covers threaded Schedule
80 PVC pipe fittings, made from four PVC plastic compounds

and intended for use with
outside-diameter plastic pipe.

4.1.1 Fittings covered by
molded. In-line fittings, such

threaded Iron Pipe Size (IPS)

this specification are normally
as couplings, unions, bushings,

caps, nipples, etc., shall be molded or machined from extruded

stock.

SD-2464

shown in Table 1, and is not included in the center-to-end or
end-to-end dimensions.

6.1.2 Fittings Not Illustrated—All fittings, whether illus-
trated in Table 1 and Table 2 or not, shall have wall thicknesses
and thread dimensions conforming to 6.1 and 6.2.

6.2 Threads—For all fittings having taper pipe threads,
threads shall conform to Specification F1498 and be gaged in
accordance with 8.4.

6.3 Burst Pressure:

4.1.2 Fittings fabricated by back welding or butt tusion arc
not included in this specificafion.

5. Materials and Manufact

5.1 This specification covg
two PVC plastics as classifie]
are cell classifications 12454

Note 3—Mechanical strength,
mability requirements are covered

5.2 Rework Material—Th
their own clean rework fittin
duced shall meet all the requ

6. Requirements

6.1 Dimensions and Tolerd
6.1.1 The dimensions and
as shown in Table 1 and Tablg
with Test Method D2122. N
negative tolerances. Bushings
cable to the corresponding siz

TABLE 1 Dimg

re

rs PVC pipe fittings made from
1 in Specification D1784. These
and 14333.

heat deflection temperature, and flam-
in Specification D1784.

e manufacturers shall use only
g material and the fittings pro-
rements of this specification.

nces:
olerances of the fittings shall be
2 when measured in accordance
linimum dimensions have zero
shall have thread lengths appli-
ps. Counterbore is optional, is not

6.3.1 The burst strength of the fittings shall be not less than
that calculated for the size and wall thickness of the pipe with
which it is to be used, when calculated from the following
equation:

S=P(D,1)/2t (1)
where:
S = hoop stress, psi (or MPa),
P = internal pressure, psi (or MPa),
D, = average outside diameter, in. (or mf), and
t = minimum wall thickness, in. (or\mm).

Fittings tested in accordance with.8.4 shall withstand the
minimum burst pressure shown in<Table 3.

6.3.2 Pressures shown areqninimum burst pressures and do
not imply rated working pressures. The burst pressure shall be
used only as an indicatiénnof quality.

7. Workmanship, Finish, and Appearance

7.1 The fittings shall be homogeneous throughout and free
of cracks, heles, foreign inclusions, or other defects. The

nsions of 90° Ells, Tees, Crosses, 45° Elbows and Couplings (Straight Sizes), in. (mm)”*

TEE 90° ELBOW 45° ELBOW CROSS COUPLING
Center to Threa

Nominal End, 90° Elbows, Length of Center 10 Thread Inside Diameter Nominal Wall ~ Outside Diameter Thread End to
Pipe Size Tees, Crosses,? H Thread, T, End, 45° Elbow,® K, of Fitting, D, min Thickness, F, min  of Hub, M, min Thread End of
’ min ’ ! min min T T T Coupling, L, min

8 0.688 (17.48) 0.38,(9:65) 0.625 (15.88) 0.171 (4.34) 0.108 (2.74) 0.645 (16.40) 0.813 (20.65)

Va 0.812 (20.63) 0.50-(12.70) 0.688 (17.48) 0.258 (6.55) 0.135 (3.43) 0.840 (21.30) 1.063 (27.00)

Y8 0.938 (23.83) 0:607(12.70) 0.750 (19.05) 0.379 (9.63) 0.144 (3.66) 1.000 (25.40) 1.063 (27.00)

Y2 1.125 (28.58) 064 (16.26) 0.750 (19.05) 0.502 (12.75) 0.198 (5.03) 1.280 (32.50) 1.344 (34.14)

Ya 1.250 (31.75) 0.65 (16.51) 1.000 (25.40) 0.698 (17.73) 0.207 (5.26) 1.500 (38.10) 1.500 (38.10)

1 1.500 (38.10) 0.81 (20.57) 1.125 (28.58) 0.911 (23.14) 0.225 (5.72) 1.810 (45.97) 1.688 (42.88)

1a 1.750 (44.45) 0.85 (21.59) 1.313 (33.35) 1.227 (31.17) 0.261 (6.63) 2.200 (55.88) 1.750 (44.45)
12 1.938 (49.23) 0.85 (21.54) 1.438 (36.53) 1.446 (36.73) 0.270 (6.86) 2.500 (63.50) 2.000 (50.80)

2 2.250 (57.15) 0.90 (22.86) 1.625 (41.28) 1.881 (47.78) 0.297 (7.54) 3.000 (76.20) 2.063 (52.40)
2% 2.688 (68.28) 1.21 (30.73) 1.938 (49.23) 2.250 (57.15) 0.315 (8.00) 3.580 (90.42) 2.625 (66.68)

3 3.063 (77.80) 1.30 (33.02) 2.125 (53.48) 2.820 (71.65) 0.405 (10.29) 4.300 (104.22)  2.750 (69.85)

4 3.625 (92.08) 1.38 (35.05) 2.625 (66.68) 3.737 (94.92) 0.450 (11.43) 5.430 (137.92)  3.000 (76.20)

6 5.125 (130.18) 1.50 (38.10) 3.250 (82.55) 5.646 (143.41) 0.504 (12.80) 7.625 (193.68)  3.250 (82.55)

A The sketches and designs of fittings shown are illustrative only.

B This dimension locates the end of th

e fitting.
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TABLE 2 Dimensions of Plugs and Caps, in.”

I'—Q—“i%

—k
=7

i 1
f— M
PLUG CAP
) Length of Length of Width of Nominal Wall ) ) Outside Diameter
Fl,\llomlsqal Male Thread, Female Thread, Flats,? Thickness, He|gkl1qt of _Head, Ca‘eVHe{ght, of Hub,
lpe Size S, min T, min Q, min F, min » min » min M, min
s 0.31 (7.87) 38965 06911197 O tO8— (274 O 88— (4767 0762515887 0645 (16387
Va 0.44 (11.18) 050 (12.70) 0.625 (15.88) 0.135 (3.43) 0.188 (4.76) 0.688 (17.48) 0.840 (21.34)
Y8 0.44 (11.18) 050 (12.70) 0.750 (14.05) 0.144 (3.66) 0.188 (4.76) 0.688 (17.48) 1.000 (25.40)
2 0.53 (13.45) 064 (16.26) 0.938 (23.83) 0.198 (5.03) 0.188 (4.76) 0.875 (22.23) 1.280 (32.51)
Ya 0.55 (13.97) 065 (16.51) 1.125 (28.58) 0.207 (5.26) 0.219 (5.56) 1.000 (25.40) 1.450 (36.80)
1 0.68 (17.27) 081 (20.57) 1.8375 (34.93) 0.225 (5.72) 0.219 (5.56) 1.188 (30.18) 1.810 (45.97)
1Va 0.71 (18.03) 085 (21.59) 1.750 (44.45) 0.261 (6.63) 0.281 (7.14) 1.250 (31.75) 2.200 (55.88)
12 0.72 (18.29) 085 (21.59) 1.875 (47.63) 0.270 (6.86) 0.313 (7.95) 1.250 (31.75) 2.450 (62.23)
2 0.76 (19.30) 090 (22.86) 1.875 (47.63) 0.297 (7.54) 0.313 (7.45) 1.375 (34.93) 3.000 (76.20)
22 1.14 (28.96) 1}21 (30.73) 1.875 (47.63) 0.369 (9.37) 0.375 (9.53) 1.625 (41.28) 3.560 (90.42),
3 1.20 (30.48) 1130 (33.02) 2.000 (50.80) 0.405 (10.29) 0.375 (9.53) 1.750 (44.45) 4.250 (107.90)
4 1.30 (33.02) 1}38 (35.05) 2.000 (50.80) 0.450 (11.43) 0.375 (9.53) 2.000 (50.80) 5.350 (134(62)
6 1.44 (36.58) 1150 (38.10) 2.000 (50.80) 0.504 (12.80) 0.500 (12.70) 2.125 (53.98) 7.625%193.00)

A The sketches and designs of fittings showf are illustrative only.

B At the manufacturer’s option the head of tiie plug shall be hexagonal, octagonal, square, or round.

TABLE 3 Burst Pressure Requirempnts for Water at 73°F (23°C)
for PVC Threaded Pipe Fiftings, Schedule 80

Minimurp Burst Strength”

Nominal Class 12454 Class 14333
Size, in.
psi MPa] psi MPa
Vs 3620 (24.94) 2830 (19.51)
% 2940 (20.279) 2300 (15.86)
A 2720 (18.74) 2120 (14.62)
A 2200 (15.179) 1720 (11.86)
1 2020 (13.93) 1580 (10.89)
1Y 1660 (11.44 1300 (8.96)
A 1510 (10.41) 1180 (8.14)
2 1290 (8.89) 1010 (6.96)
2 1360 (8.34) 1060 (7.31)
3 1200 .21 940 (6.48)
4 1040 717 810 (5.51)
6 890 6.19) 700 (4.83)

A This table was calculated for Schedule 80|pipe using the ISO formula and the
stress levels for materials as follows:

psi MPa
Class 12454 6400 441
Class 14333 5000 34.5

fittings shall be as uniform as domfercially practicable in

relative humidity, unless otherwise spe¢ified in the test meth-
ods or in this specification.

8.3 Sampling—A sufficient quantity of fittings as agreed
upon between the seller and the purchaser shall be selected at
random from each lot or shipment and tested to determine that
the basic design is in conformance with this specification.

Note 4—For individballérders or specifications where supplemental
tests are required, only those tests and numbers of tests specifically agreed
upon between purchaser and supplier need be conducted.

8.4 Burst Rressure—Determine the minimum burst pressure
with at least-five specimens in accordance with Test Method
D1599.4oin the fittings to the pipe sufficiently strong and in
such,a manner that no failures shall occur in the assembly at a
pressure less than the pressure requirement given in Table 3.
The time of testing each assembly shall be between 60 and 70

9. Retest and Rejection

9.1 If the results of any test(s) do not meet the requirements
of this specification, the test(s) shall be conducted again only
by agreement between the purchaser and seller. Under such
agreement, minimum requirements shall not be lowered,
changed or modified, nor shall specification limits be changed.
If upon retest, failure occurs, the quantity of product repre-
sented by the test(s) does not meet the requirements of this

color, opacity, density, and other physical properties.

8. Test Methods

8.1 Conditioning—Condition the test specimens at 73.4 =
3.6°F (23 = 2°C) and 50 = 10 % relative humidity for not less
than 40 h prior to test in accordance with Procedure A of
Practice D618, for those tests where conditioning is required.

8.2 Test Conditions—Conduct tests in the Standard Labora-
tory Atmosphere of 73 = 3.6°F (23 = 2°C) and 50 = 10 %

specification.

10. Product Marking

10.1 Quality of Marking—The marking shall be applied to
the fittings in such a manner that they remain legible under
normal handling and installation practices.

10.2 Content of Marking:
10.2.1 Fittings shall be marked with the following:
10.2.1.1 Manufacturer’s name or trademark,
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10.2.1.2 Material identification PVC I for cell classification
12454 or PVC 1I for cell classification 14333,

10.2.1.3 The seal or mark of the laboratory making the
evaluation for potable water contact.

10.2.1.4 Size, and

10.2.1.5 ASME SD-2464 or both ASME SD-2464 and

ASTM D2464

10.3 Where the size of the
marking, omit identification

fittings does not allow complete
marking in the following se-

SD-2464

10.5 Where recessed marking is used, care shall be taken to
see that in no case marking causes cracks or reduces the wall
thickness below the minimum specified.

11. Quality Assurance

11.1 The manufacturer affirms that the product was
manufactured, inspected, sampled, and tested in accordance
with this specification and has been found to meet the
requirements of this specification

quence: size, material desi
trademark.

10.4 Markings or symbols
applied to fittings by any
printing.

The followin|
transfers.

S1. Responsibility for Insp{
fied in the contract or purcha
sible for the performance of
ments specified herein. The p
other suitable facilities for pe
test requirements specified he

nation, manulfacturer s name or

bhall be molded, hot-stamped, or
ther suitable method, such as

=}

ction —Unless otherwise speci-
e order, the producer is respon-
all inspection and test require-
foducer may use his own or any
fformance of the inspection and
rein, unless the purchaser disap-

proves. The purchaser shall haye the right to perform any of the

inspections and tests set forth|
inspections are deemed nec
conforms to prescribed requir

Note S1.1—In U.S. federal conf
inspection.

in this specification where such
bssary to ensure that material
ements.

racts, the contractor is responsible for

S2. Packaging and Markinlg for U.S. Government Procuve-

ment:

12. Certification

12.1 Certification shall be as required by Annex Al.

SUPPLEMENTARY REQUIREMENTS
GOVERNMENT/MILITARY PROCUREMENT

b requirements apply only to federal/military procurement, not domesti¢’ sales or

S2.1 Packaging—Unless otherwise specified in the
contract, the materials(shall be packaged in accordance with
the supplier’s standard practice in a manner ensuring arrival at
destination in sati§factory condition and which will be accept-
able to the carrier at lowest rates. Containers and packing shall
comply with Uniform Freight Classification rules or National
MotorFreight Classification rules.

S2:2° Marking—Marking for shipment shall be in accor-
dance with Fed. Std. No. 123 for civil agencies and MIL-STD
129 for military agencies.

Note S2.1—The inclusion of U.S. Government procurement require-
ments should not be construed as an indication that the U.S. Government
uses or endorses the products described in this specification.
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POTABLE WATER REQUIREMENT

This requirement applies whenever a Regulatory Authority or user calls for product to be used to convey or to be in contact

with potable water.

S3. Potable Water Requirement—Products intended for the health effects portion of NSF Standard No. 14 by an
contact with potable water shall be evaluated, tested and acceptable certifying organization when required by the regu-

certified for conformance with ANS

The producer or supplier shall furnish
inspected in accordance with the Spec
designated in the purchase order or co
Requirements, and the other requirem
document shall be dated and shall cled
signature or notarization, the certifyin

/NSE Standard No. 61 or latory authority having jurisdiction.

ANNEX

(Mandatory Information)

Al. CERTIFICATION

a certificate of compliance stating that the material was manufactured, sampled, tested, and
fication, including year date, the Supplementary Requirementsj.and any other requirement
htract, and that the results met the requirements of that Spegification, the Supplementary
bnts. A signature or notarization is not required on the certificate of compliance, but the

rly identify the organization submitting the certificate; Notwithstanding the absence of a

b organization is responsible for the contents of the document.
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SPECIFICATION FOR POLY(VINYL CHLORIDE) (PVC)
PLASTIC PIPE FITTINGS, SCHEDULE 40

SD-2466
(1)

(Identical with ASTM D2466-17 except for additional requirements in section 12 and Annex Al, revised marking re-
quirements in parp. 10.1.5, renumbering of section 13 and quality assurance requirement in para. 11.1 has been made
mandatory.)
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Specification for
Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule

40

1. Scope

1.1 This specification covers pol
Schedule 40 pipe fittings. Include
materials, workmanship, dimensions,

Note 1—Socket-type CPVC plastic pipe
were formerly included in this standard, are
F438.

1.2 The products covered by this §
for use with the distribution of pressu
are chemically compatible with the
inherent hazards associated with test
tems with compressed air or other
manufacturers do not allow pneumatig
Consult with specific product/comp
their specific testing procedures priof

Note 2—Pressurized (compressed) air
contain large amounts of stored energy \
hazards should a system fail for any reason

1.3 Fitting such as unions, flangeq
transitions and appurtenances inten
piping are covered under specificatio

1.4 The text of this specification re
and appendixes which provide exp
notes and footnotes (excluding those i
not be considered as requirements off

1.5 The values stated in inch-poun
as standard. The values given in pare
conversions to SI units that are provi
and are not considered standard.

1.6 The following safety hazards
the test method portion, Section 7, d
standard does not purport to address
if any, associated with its use. It is the

(vinyl chloride) (PVC)
1 are requirements for
and burst pressure.

fittings, Schedule 40, which
how covered by Specification

pecification are intended
rized liquids only, which
biping materials. Due to
ng components and sys-
Compressed gases, some
testing of their products.
bnent manufacturers for
to pneumatic testing.

or other compressed gases
hich present serious saftey

, special plastic-to-metal
ded for use with PVC
h F1970.

Ferences notes, footnotes,
anatory material. These
h tables and figures) shall
the specification.

 units are to be regarded
htheses are mathematical
ded for information‘enly

caveat pertdins only to
f this specifieation. This
Il of thesafety concerns,
responsibility of the user

of this standard to establish appropriate safety and health
practices and determine the applicability of regulatory limita-
tions prior to use.

1.7 This international standard was developed in accor-

dance with internationally recognized principles on standard-
ization established in the Decision on Principles for—the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade OrganizationsTeshnical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:

D618 Practice for Conditioning Plastics for Testing

D1599 Test Method for Resistaneg.to Short-Time Hydraulic
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating to Plas-
tics

D1784 Specification fer*Rigid Poly(Vinyl Chloride) (PVC)
Compounds and~“Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds

D2122 Test_Method for Determining Dimensions of Ther-
moplastic)Pipe and Fittings

D2749 Symbols for Dimensions of Plastic Pipe Fittings

F412 Terminology Relating to Plastic Piping Systems

F438 Specification for Socket-Type Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40

F1498 Specification for Taper Pipe Threads 60° for Thermo-
plastic Pipe and Fittings

F1970 Specification for Special Engineered Fittings, Appur-
tenances or Valves for use in Poly (Vinyl Chloride) (PVC)
or Chlorinated Poly (Vinyl Chloride) (CPVC) Systems

2.2 NSF Standards:
Standard No. 14 for Plastic Piping Components and Related
Materials

54



https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

ASME NM.3.1-2022

Standard No. 61 for Drinking Water Systems Components—

Health Effects

3. Terminology

3.1 General—Definitions are in accordance with Terminol-
ogy F412, and abbreviations are in accordance with Terminol-
ogy D1600, unless otherwise indicated. The abbreviation for
poly(vinyl chloride) plastic is PVC.

4. Classification

SD-2466

6.1.4 The minimum inside diameter of the fittings shall be
not less than the minimum specified inside diameter of the
corresponding size of Schedule 40 pipe. Any fitting having a
male thread shall have an internal diameter not larger than
Schedule 80 pipe of the same size.

6.1.5 Minimum dimensions have zero negative tolerance.
Tolerances on other dimensions are shown in Table 1 and Table

3.
6.2 Threads—For all fittings having taper pipe threads,

4.1 General—This specifid
pipe fittings, made from fo
intended for use with Iron H
plastic pipe.

4.1.1 Fittings covered by
molded. In-line fittings, suc
nipples, etc., shall be molded

4.1.2 Fittings fabricated by
specification.

5. Materials

5.1 This specification covg
five PVC plastics as classifie]
are PVC 12454, 12454, 1335

5.2 Compound—The PVC
requirements of PVC 12454
described in Specification D1

Note 3—Mechanical strength

ation covers Schedule 40 PVC
r PVC plastic compounds and
ipe Size (IPS) outside-diameter

this specification are normally
h as couplings, bushings, caps,
r machined from extruded stock.
welding are not included in this

rs PVC pipe fittings made from
1 in Specification D1784. These
1, 11443, and 14333.

plastic compound shall meet the
, 12454, 11443, or 14333, as
784.

heat resistance, flammability, and

chemical resistance requirements dre covered in Specification D1784.

5.3 Rework Material—Th¢

their own clean rework fittir
duced shall meet all the requ

6. Requirements

6.1 Dimensions and Tolerd

6.1.1 Fitting sockets insid
mum wall thicknesses, and d
Table 1, Table 2, and Table
with Test Method D2122.

6.1.2 When multistep redy
inner socket shall be reinfo)
minimum of three ribs exter
socket to the deepest extrem
from D to DJ (Table 3) shall
radiused. A positive taper in {
the socket on the outside dial
(See XA/XB in Table 3). Any
diameter of the bushing (betw

manufacturers shall use only
g material and the fittings pro-
rements of this specification.

nces:
e diameters (waterways), mini-
imensions shall be as shown in
B when measured in accordanee

cer bushings are cored out,/the
fced from the outer,wall by a
ding from the top ‘ofvthe inner
ty of the coring?)Fhe transition
be straight, tapered as shown, or
he same ditection of the taper in
neter of ‘the bushing is optional
point.measured along the outside
een_points XA and XB) shall not

fall below minimum pipe OL

threads shall conform to Q{}prﬁﬁpqﬁnn E14908 and be gquﬂ 1n

accordance with 8.4.

6.3 Burst Pressure:

6.3.1 The minimum burst strength of the fittings shall be not
less than that calculated for the size and wall thickness of the
pipe with which it is to be used, when calculated fromqthe
following equation:

S=P(D,—1)2t (1)

where:

S = hoop stress, psi (or MPa),

P = internal pressure, psi (or MPa),

D, = average outside diameter, in. (or{mim), and

t minimum wall thickness, in..(0r mm).

Fittings tested in accordance 4yith’ 8.5 shall withstand the
minimum burst pressure showniin Table 4.

6.3.2 Pressures shown aré minimum burst pressures and do
not imply rated working pressures. The burst pressure shall be
used only as an indication of quality.

7. WorkmanshipsFinish, and Appearance

7.1 The fittings shall be homogeneous throughout and free
of cracks, holes, foreign inclusions, or other defects. The
fittings (shall be as uniform as commercially practicable in
color,jopacity, density, and other physical properties.

8. Test Methods

8.1 Conditioning—Condition the test specimens at 73 =
3.6°F (23 = 2°C) and 50 = 10 % relative humidity for not less
than 40 h prior to test in accordance with Procedure A of
Practice D618, for those tests where conditioning is required.

8.2 Test Conditions—Conduct tests in the Standard Labora-
tory Atmosphere of 73 = 3.6°F (23 = 2°C) and 50 = 10 %
relative humidity, unless otherwise specified in the test meth-
ods or in this specification.

8.3 Sampling—A sufficient quantity of fittings as agreed
upon between the seller and the purchaser shall be selected at

random from-ecach lot or ch;pmphf and-tested to determine that

6.1.3 The minimum wall thickness of fittings shall be 125 %

of the minimum wall thickness of the corresponding size of
Schedule 40 pipe for which they are designed to be used,
except that for the socket, the wall thickness shall be at least
equal to the minimum wall thickness of the corresponding size
of Schedule 40 pipe. For any threaded fitting the minimum wall
thickness of the threaded portion shall be at least equal to the
thickness of material under the thread root of threaded Sched-
ule 80 pipe of the same size.
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the basic design is in conformance with this specification.

Norte 4—For individual orders or specifications, only those tests and
numbers of tests specifically agreed upon between the purchaser and the
seller need be conducted.

8.4 Threads—All taper pipe threads shall be gaged in
accordance with Specification F1498.

8.5 Burst Pressure—Determine the minimum burst pressure
in accordance with Test Method D1599, Procedure B. The
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TABLE 1 Tapered Sockets for PVC Pipe Fittings, Schedule 40, in.”

F le— Cc —»|
EW EX EZ
RIS /30N Kl 45,\ K _,f
{ D) { | T 1 \T _L
A B Wall Thickness, min Entrance, min
Nominal Socket Entrance Diameter Socket Bottom Diameter c? D“ WIIT
Pipe Tol " Tol M Socket Inside Qutslde
! olerance ax olerance ax Length, | Diameter, Diameter
Size Diameter on Out-of- || Diameter on Out-of- min min E F of Hub, M EW EX, EZ
Diameter Round Diameter Round
Vs 0.417 +0.004 0.016 0.401 +0.004 0.016 0.500 0.225 0.068 0.085 0.526 Vo4 Ve
(0.41) (0.41)
Ya 0.552 +0.004 0.016 0.536 +0.004 0.016 0.500 0.320 0.088 0.110 0.672 Vo4 Ve
(0.41) (0.41)
s 0.687 +0.004 0.016 0.671 +0.004 0.016 0.594 0.449 0.091 0.114 0.821 Va2 V32,
(0.41) (0.41)
V2 0.848 +0.004 0.016 0.836 +0.004 0.016 0.688 0.578 0.109 0.136 0.998 Va2 Va2
(0.41) (0.41)
Ya 1.058 +0.004 0.020 1.046 +0.004 0.020 0.719 0.740 0.113 0.141 1.221 Vg2 V32
(0.51) (0.51)
1 1.325 +0.005 0.020 1.310 +0.005 0.020 0.875 0.990 0.133 0.166 1.504 Yie Y16
(0.51) (0.51)
1Va 1.670 +0.005 0.024 1.655 +0.005 0.024 0.938 1.335 0.140 0.175 1.871 Y1e Y16
(0.61) (0.61)
12 1.912 +0.006 0.024 1.894 +0.006 0.024 1.094 1.564 0.145 0.181 2427 Y16 Y16
(0.61) (0.61)
2 2.387 +0.006 0.024 2.369 +0.006 0.024 1.156 2.021 0.154 0.193 2.634 Y16 Y16
(0.61) (0.61)
2% 2.889 +0.007 0.030 2.868 +0.007 0.030 1.750 2.414 0.203 0,254 3.170 Y32 s
(0.76) (0.76)
3 3.516 +0.008 0.030 3.492 +0.008 0.030 1.875 3.008 0.216 0.270 3.841 Y32 s
(0.76) (0.76)
3% 4.016 +0.008 0.030 3.992 +0.008 0.030 2.000 3.486 0.226 0.283 4.374 Y32 s
(0.76) (0.76)
4 4518 +0.009 0.030 4.491 +0.009 0.030 2.000 3.961 0.237 0.296 4.907 Y32 s
(0.76) (0.76)
5 5.583 +0.010 0.060 5.553 +0.010 0.060 3.000 4975 0.258 0.323 6.039 Y32 s
(1.52) (1.52)
6 6.647 +0.011 0.060 6.614 +0.011 0.060 3.000 5.986 0.280 0.350 7.203 s %16
(1.52) (1.52)
8 8.655 +0.015 0.090 8.610 +0.015 0.090 4,000 7.888 0.322 0.403 9.320 Vs %16
(2.29) (2.29)
10 10.780 +0.015 0.100 10.735 +0.015 0.100 5/000 9.917 0.365 0.456 11.614 Vs %16
(3.05) (3.05)
12 12.780 +0.015 0.120 12.735 +0.015 0.120 6.000 11.825 0.406 0.508 13.786 Ve %16
(3.81) (381
A The sketches and designs of fittings are illustrative only.

BSocket depth, measured from socket entrance
€ See 6.1.4.

pressure shall be applied at a uni
minimum allowable burst pressure is

ace to socket bottofm/face.

ormrate such that the
attairied in 60 to 70 s.

If upon retest, failure occurs, the quantity of product repre-
sented by the test(s) does not meet the requirements of this

Note 5—Provided the minimum burst pressure is met or exceeded
between 60 and 70 s, the time-to-failure may exceed 70 s.

9. Retest and Rejection

9.1 If the results of any test(s) do not meet the requirements
of this specification, the tests(s) shall be conducted again only
by agreement between the purchaser and seller. Under such
agreement, minimum requirements shall not be lowered,
changed, or modified, nor shall specification limits be changed.

Speciication.

10. Marking

10.1 Fittings shall be marked with the following:
10.1.1 Manufacturer’s name or trademark,
10.1.2 Material designation PVC I for PVC 12454-B, PVC

12 for PVC 12454-C, PVC 13 for PVC 13354-C and 11443-B,
and PVC II for PVC 14333-D,
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TABLE 2 Minimum Dimension from Center to End of Sockets
(Laying Length) for Couplings, Tees, 90° and 45° Elbows, PVC
Socket-Type Pipe Fittings, Schedule 40, in.”

ASME NM.3.1-2022 SD-2466

10.1.3 Fittings intended for the transport of potable water
shall include the seal or mark of the laboratory making the
evaluation for this purpose.

10.1.4 Size, and

10.1.5 ASME SD-2466 or both ASME SD-2466 and ASTM D2466.

10.2 Where the size of the fitting does not allow complete
marking, omit identification marking in the following se-
quence: size, material designation, manufacturer’s name or

fN N

s NU/

¥ N

-l
' )
= N
G
: =
STy
-] G |l
Nominal G, min J, min N, min
Pipe Size

8 Ya Ve Y16
Va %16 Y32 V16
¥ s %6 Y32
o > Va 332
3 Y6 %6 332
1 e %6 Y32
1V 8 Y8 Y32
1142 1 e Y52
2 14 % Y32
215 112 e 316
3 1'%6 S e
3 2 1 36
4 2% 1 %16
5 3 1% e
6 3% IEZ Va
8 4% 2 Ya
10 51%16 2%e Va
12 6'%6 316 Va

A The sketches and designs of fittings

hre illustrative only.

trademark.

10.3 Markings or symbols shall be molded, hot-stamped, or
applied to fittings by any other suitable method, such,as
printing.

10.4 Where recessed marking is used, care shall be-taken to
see that in no case marking causes cracks or reduces the wall
thickness below the minimum specified.

11. Quality Assurance

11.1 The manufacturer affirms (that the product was
manufactured, inspected, sampledy and tested in accordance
with this specification and ¢hay” been found to meet the
requirements of this specification.

12. Certification
12.1 Certification shall be as required by Annex Al.

13. Keyweords
13. IMfittings; pressure; PVC; Sch 40; sockets; threads
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TABLE 3 Dimensions of Reducer Bushings, PVC Socket-Type Pipe Fittings, Schedule 40,” in. (mm)

XA_g/ A /
% c
7 cM
1,/ B l
XB—{/A=—D—/

XA

EN—={}=

XA

EJ——-q—

XB—

Nominal Size

Outside Diametey

Tolerance on

Outside Diameter

Tolerance on

Maximum Out-of-Roundness

XA Outside Diameter XB Outside Diameter (max, minus min.)
Ya by Ve 0.540 (13.72) +0.007 — 0.004 (0.18 — 0.10) 0.540 (13.72) +0.004 (0.10) 0.016 (0.41)
Ya by Va, Ve 0.675 (17.41) +0.007 — 0.004 (0.18 — 0.10) 0.675 (17.41) +0.004 (0.10) 0.016 (0.41)
Y2 by ¥s, Va 0.840 (21.34) +0.007 — 0.004 (0.18 — 0.10) 0.840 (21.34) +0.004 (0.10) 0.016 (0.41)
Y4 by Va, Y, Va 1.050 (26.67) +0.007 — 0.004 (0.18 — 0.10) 1.050 (26.67) +0.004 (0.10) 0.020 (0.51)
1 by Y2, % 1.315 (33.40) +0.008 — 0.005 (0.20 — 0.13) 1.315 (33.40) +0.005 (0.13) 0.020 (0.51)
1Va by V2, ¥, 1 1.660 (42.16) +0.008 — 0.005 (0.20 — 0.13) 1.660 (42.16) +0.005 (0.13) 0.024 (0.61)
112 by Yo, ¥a, 1, 1Va 1.900 (48.26) +0.010 — 0.006 (0.25 — 0.15) 1.900 (48.26) +0.006 (0.15) 0.024 (0.61)
2 by Ve, ¥, 1, 1Va, 112 2.375 (60.33) +0.010 — 0.006 (0.25 — 0.15) 2.375 (60.33) +0.006 (0.15) 0.024 (0.61)
2% by 2 2.875 (73.03) +0.012 — 0.007 (0.30 — 0.18) 2.875 (73.03) +0.007 (0.18) 0.030 (0.76)
3by 21, 2 3.500 (88.90) +0.013 — 0.008 (0.33 — 0.20) 3.500 (88.90) +0.008 (0.20) 0.03040+76)
312 by 2V2, 2 4.000 (101.60) +0.013 — 0.008 (0.33 — 0.20) 4.000 (101.60) +0.008 (0.20) 01030(0.76)
4 by 31, 3, 21, 2 4.500 (114.30) +0.015 — 0.009 (0.38 — 0.23) 4.500 (114.30) +0.009 (0.23) 0.080 (0.76)
5by 4 5.563 (141.30) +0.017 — 0.010 (0.43 - 0.25) 5.563 (141.30) +0.010 (0.25) 0.060 (1.52)
6by5 6.625 (168.28) +0.018 — 0.011 (0.46 — 0.28) 6.625 (168.28) +0.011 (0.28) 0.070 (1.78)
8by6 8.625 (219.08) +0.025 — 0.015 (0.64 — 0.38) 8.625 (219.08) +0.015 (0.38) 0.090 (2.29)
10 by 6 10.750 (273.05) +0.025 — 0.015 (0.64 — 0.38) 10.750 (273.05) +0.015 (0.38) 0.100 (2.54)
10 by 8 10.750 (273.05) +0.025 — 0.015 (0.64 — 0.38) 10.750 (273.05) +0.015 (0.38) 0.100 (2.54)
12 by 6 12.750 (323.85) +0.025 — 0.015 (0.64 — 0.38) 12.750 (323.85) +0.015 (0.38) 0.120 (3.05)
12by 8 12.750 (323.85), +0.025 — 0.015 (0.64 — 0.38) 12.750 (323.85) +0.015 (0:38) 0.120 (3.05)
12 by 10 12.750 (323.85) +0.025 — 0.015 (0.64 — 0.38) 12.750 (323.85) +0.0150.38) 0.120 (3.05)
A The sketches and designs of fittings are illustratilze only, see Symbols D2749.
TABLE 4 Burst Pressure Requirements for Water at 73°F (23°C)
for PVC Socket-Type Pipe Fittings, Schedule 40
) Min Burst Strengthy}
Nominal Clabses 12454, 13354-C, and 11443 Class 14333
, psi (MPa) psi (MPa)
Y 258 (17.79) 2020 (13.93)
Va 249 (17.17) 1950 (13.44)
Y 199 (13.72) 1560 (10.76)
2 191 (13.12) 1490 (10.27)
Y 154 (10.62) 1210 (8.34)
1 144 (9.98) 1130 (7.79)
14 118 (8.14) 920 (6.34)
112 106 (7.31) 830 (5.72)
2 89 (6.14) 690 (4.76)
212 97 (6.69) 760 (5.24)
3 84 (5.79) 660 (4.55)
3% 77 (5.31) 600 (4.14)
4 71 (4.90) 560 (3.86)
5 62 (427) 490 (338)
6 560 (3.86) 440 (3.03)
8 500 (3.45) 390 (2.69)
10 450 3.10 S o
12 420 2.90
A This table was calculated for Schedule 40 pipe using the formula and the stress levels for materials as follows:
psi MPa
Classes 11443, 13354-C, and 12454 6400 441
Class 1433 5000 34.5
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SUPPLEMENTARY REQUIREMENTS

POTABLE WATER REQUIREMENT

This requirement applies whenever a Regulatory Authority or user calls for product to be used to

S1. Products intended for contact with potable water shall
be evaluated, tested and certified for conformance with ANSI/

convey or to be in contact with potable water.

Standard No. 14 by an acceptable certifying organization when
required by the regulatory authority having jurisdiction

NSF Standard No. 61 or thgq health effects portion of NSF

The producer or supplier sha
inspected in accordance with

ANNEX

(Mandatory Information)

Al. CERTIFICATION

]l furnish a certificate of compliance stating that the material wasmanufactured, sampled, tested, and
the Specification, including year date, the Supplementary Requirements, and any other requirement

designated in the purchase ofder or contract, and that the results met the requirements*of that Specification, the Supplementary

Requirements, and the other
document shall be dated and
signature or notarization, the

Fequirements. A signature or notarization is not require@on the certificate of compliance, but the
shall clearly identify the organization submitting the'etrtificate. Notwithstanding the absence of a
certifying organization is responsible for the contents of the document.
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ASME NM.3.1-2022 SD-2467

SPECIFICATION FOR POLY(VINYL CHLORIDE) (PVC)
PLASTIC PIPE FITTINGS, SCHEDULE 80

SD-2467
(1)

(Identical with ASTM D2467-15 except for additional requirements in section\ 12 and Annex Al, revised marking re-
quirements in parps. 10.2.4 and 10.3, renumbering of section 13, and quality assurance requirement in para. 11.1 has
been made mandatory.)
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Specification for
Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule

80

1. Scope

1.1 This specification covers pol
Schedule 80 pipe fittings. Include
materials, workmanship, dimensions,|

Note 1—CPVC plastic pipe fittings, whil
this standard, are now covered in Specifical

1.2 The products covered by this
for use with the distribution of pressy
are chemically compatible with the
inherent hazards associated with test
tems with compressed air or other
manufacturers do not allow pneumatig
Consult with specific product/comp
their specific testing procedures prioj

Note 2—Pressurized (compressed) air
contain large amounts of stored energy,

hazards should a system fail for any reasor|.

1.3 The text of this specification re
and appendixes which provide exp
notes and footnotes (excluding those i
not be considered as requirements of

1.4 The values stated in inch-poun
as standard. The values given in pare|
conversions to SI units that are provi
and are not considered standard.

1.5 The following safety hazards c
test method portion, Section 8, of]
standard does not purport to address
if any, associated with its use. It is the
of this standard to establish appro
practices and determine the applicab
tions prior to use.

y(vinyl chloride) (PVC)
d are requirements for
and burst pressure.

ch were formerly included in
ion F439.

pecification are intended
rized liquids only, which
piping materials. Due to
ng components and sys-
tompressed gases, some
testing of their products.
pnent manufacturers for
to pneumatic testing.

or other compressed gases
hich present serious safety

ferences notes, footnotes,
anatory material. These
h tables and figures) shall
this specification.

[ units are to be regarded
htheses are mathematical
ded for information only

pveat pertains only to-the
this specification®\%his
11l of the safety Concerns,
responsibility of'the user
briate saféty~and health
ity of wegulatory limita-

2. Referenced Documents

2.1 ASTM Standards:

D618 Practice for Conditioning Plastics for Testing

D1599 Test Method for Resistance to Short-Time Hydraulic
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating to Plas-
tics

D1784 Specification for Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl~Chloride)
(CPVC) Compounds

D1785 Specification for Poly(Vinyl Chleride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120

D2122 Test Method for Determining ‘Dimensions of Ther-
moplastic Pipe and Fittings

D2749 Symbols for Dimensions-of Plastic Pipe Fittings

F412 Terminology Relating'4o Plastic Piping Systems

F439 Specification for Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic PipeFittings, Schedule 80

F1498 Specificationfor Taper Pipe Threads 60° for Thermo-
plastic Pipe_and Fittings

2.2 FederalStandard:

Fed. Std:No. 123 Marking for Shipment (Civil Agencies)

2.3 National Sanitation Foundation Standards:

Standard No. 14 for Plastic Piping Components and Related
Materials

Standard No. 61 for Drinking Water Systems Components—
Health Effects

3. Terminology

3.1 General—Definitions are in accordance with Terminol-

ogy F412 and abbreviations are in accordance with Terminol-
ogy D1600, unless otherwise indicated. The abbreviation for
poly(vinyl chloride) plastic is PVC.
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4. Classification

ASME NM.3.1-2022

4.1 General—This specification covers Schedule 80 PVC
pipe fittings, socket-type, made from four PVC plastic com-
pounds and intended for use with Iron Pipe Size (IPS)

outside-diameter plastic pipe.
4.1.1 Fittings covered by
molded. In-line fittings, such

(See Specification D1785.)
this specification are normally
as couplings, unions, bushings,

caps, nipples, and the like, shall be molded or machined from

extruded stock.

SD-2467

6.3 Burst Pressure:

6.3.1 The minimum burst strength of the fittings shall be
not less than that calculated for the size and wall thickness of
the pipe with which it is to be used, when calculated from the
following equation and using a stress of 6400 psi for 8-in. and
smaller fittings, and a stress of 5100 psi for fittings larger than
8-in. when the cell class is 12454, 13354 and 11443. When the
cell class is 14333 a stress of 5000 psi is used in the equation
for fittings 8-in. and smaller:

S=P(D_ —1)/2t (2)

4.1.2 Fittings fabricated by back welding or butt fusjon are

not included in this specifica

5. Materials and Manufact

5.1 This specification covg
five PVC plastics as classifie]
are PVC 12454, 11443, and

5.2 Compound—The PVC
requirements of PVC 12454,
Specification D1784.

5.3 Rework Material—Th¢

their own clean rework fittir
duced shall meet all the requ

6. Requirements

6.1 Dimensions and Tolerd

6.1.1 Fitting sockets insid
mum wall thicknesses, and d
Tables 1-5 when measured i
D2122.

6.1.2 When multistep redy
inner socket shall be reinfo)
minimum of three ribs exte
socket to the deepest extrem|
from D to DJ (Table 4) shall
radiused. A positive taper in {
the socket on the outside dia
(see XA/XB in Table 3). Any
diameter of the bushing (betw

fall below minimum pipe OL.

6.1.3 The minimum wall th
of the minimum wall thickn
Schedule 80 pipe for which
except that for the socket, th
equal to the minimum wall th
of Schedule 80 pipe.

6.1.4 The minimum inside
be not less than the minimuni

ion.

re

rs PVC pipe fittings made from
H in Specification D1784. These
4333.

plastic compound shall meet the
11443, or 14333, as described in

manufacturers shall use only
g material and the fittings pro-
rements of this specification.

nces:
e diameters (waterways), mini-
imensions shall be as shown in
h accordance with Test Method

cer bushings are cored out, the
ced from the outer wall by a
ding from the top of the inner
ty of the coring. The transition
be straight, tapered as shown, or
he same direction of the taper in
eter of the bushing is optional
point measured along the outsideé
een points XA and XB) shall not

ickness of fittings shall.be 125 %
ss of the corresponding size of
they are designedito be used,
e wall thicknessyshall be at least
ckness of thecorresponding size

diameterof the fittings shall
specified inside diameter of the

corresponding size of Schedy

le 80 pipe. This is calculated as

hoop stress, psi (MPa)
internal pressure, psi (MPa),
average outside diameter, in. (mm), and

G I

minimum wall thickness, in. (mm)

Fittings tested in accordance with 8.5 shall withstand.the
minimum burst pressure shown in Table 6.

6.3.2 Pressures shown are minimum burst pressuirés and do
not imply rated working pressures. The burst pressure shall be
used only as an indication of quality.

7. Workmanship, Finish, and Appearangce

7.1 The fittings shall be homogenedus throughout and free
of cracks, holes, foreign inclusions, or other defects. The
fittings shall be as uniform ds, commercially practicable in
color, opacity, density, and @ther physical properties.

8. Test Methods

8.1 Conditioning=~Condition the test specimens at 73.4 *
3.6°F (23 = 2°C)land 50 = 10 % relative humidity for not less
than 40 h prior'to test in accordance with Procedure A of
Practice D618, for those tests where conditioning is required.

8.2. Test Conditions—Conduct tests in the Standard Labora-
tory Atmosphere of 73.4 £ 3.6°F (23 = 2°C) and 50 = 5 %
relative humidity, unless otherwise specified in the test meth-
ods or in this specification.

8.3 Sampling—A sufficient quantity of fittings as agreed
upon between the seller and the purchaser shall be selected at
random from each lot or shipment and tested to determine that
the basic design is in conformance with this specification.

Note 3—For individual orders or specifications where supplemental
tests are required, only those tests and numbers of tests specifically agreed
upon between purchaser and seller need be conducted.

8.4 Threads—All taper pipe threads shall be gaged in
accordance with Specification F1498.

8.5 Burst Pressure—Determine the minimum burst pressure
in accordance with Test Method D1599, Procedure B. The

follows:

(minimum OD) — 2 X (maximum wall) = minimum ID

(1

6.1.5 Minimum dimensions have zero negative tolerance.
Tolerances on other dimensions are shown in Table 1 and Table

3.

6.2 Threads—For all fittings having taper pipe threads,
threads shall conform to Specification F1498 and be gaged in

accordance with 8.4.

63

pressure shall be applied at a uniform rate such that the
minimum allowable burst pressure is attained in 60 to 70 s.

9. Retest and Rejection

9.1 If the results of any test(s) do not meet the requirements
of this specification, the tests(s) shall be conducted again only
by agreement between the purchaser and seller. Under such
agreement, minimum requirements shall not be lowered,
changed, or modified, nor shall specification limits be changed.
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TABLE 1 Tapered Sockets for PVC Pipe Fittings, Schedule 80, in. (mm)”*

; fe—C—
B f ez
EW
D \B ;\- RADIUS 305 4qe\ ¥
1 ! * 4 A} { 3 1 \T
4
E
A B Wall Thickness, min Entrance, min
Nominal Socket Entrance Dfameter Socket Bottom Diameter B D¢ ' '
Pipe Tolerance ¢n Tolerance on f Inside Diameter,
Size Diameter Nominal Maé Out-of- Diameter Nominal ~ 'iax Out-of- Socket Length, min min E F EwW EX EZ
) ound ) Round
Diametef] Diameter

e 0.417 (10.59)  +0.004 (0.10) 0.016 (0.41) 0.401 (10.18)  +0.004 (0.10) 0.016 (0.41) 0.500 (12.7) 0.171 (4.34) 0.095 (2.41)  0.118 (3.00) k4 (0.40) 64 (0.40) V64 (0.40)
Va 0.552 (14.02)  +0.004 (0.10) 0.016 (0.41) 0.536 (13.61)  +0.004 (0.10) 0.016 (0.41) 0.625 (15.88) 0.258 (6.55) 0,119 (3.02)  0.149 (3.78) k4 (0.40) 64 (0.40) Vea (0.40)
s 0.687 (17.45)  +0.004 (0.10) 0.016 (0.41) 0.671 (17.04)  +0.004 (0.10) 0.016 (0.41) 0.750 (19.05) 0.379 (9.63) 0.126 (3.20) 0.160 (4.06) |52 (0.79) V52 (0.79) 52 (0.79)
2 0.848 (21.54)  +0.004 (0.10) 0.016 (0.41) 0.836 (21.23)  +0.004 (0.10) 0.016 (0.41) 0.875 (22.22) 0.502 (12.7%) 0.147 (3.73)  0.185(4.70) /52 (0.79) 52 (0.79) '452 (0.79)
Ya 1.058 (26.87)  +0.004 (0.10) 0.020 (0.51) 1.046 (26.57)  +0.004 (0.10) 0.020 (0.51) 1.000 (25.40) 0.698 (1273) 0.154 (3.91)  0.195 (4.95) |52 (0.79) V52 (0.79) 52 (0.79)
1 1.325 (33.65)  +0.005 (0.13) 0.020 (0.51) 1.310 (33.27)  +0.005 (0.13) 0.020 (0.51) 1.125 (28.58) 0.911 (23114) 0.179 (4.55) 0.225 (5.72) e (1.59) V16 (1.59) V16 (1.59)
1Va 1.670 (42.42)  +0.005 (0.13) 0.024 (0.61) 1.655 (42.04) +0.005 (0.13) 0.024 (0.61) 1.250 (31.75) 1.227 (31.17) 0.191 (4.85)  0.239 (6.07) |16 (1.59) Ve (1.59) V16 (1.59)
12 1.912 (48.56) +0.006 (0.15) 0.024 (0.61) 1.894 (48.11)  +0.006 (0.15) 0.024 (0.61) 1.375 (34.93) 1.446 (36.73) 0.200 (5.08)  0.250 (6.35) /16 (1.59) Vie (1.59) 16 (1.59)
2 2.387 (60.63) +0.006 (0.15) 0.024 (0.61) 2.369 (60.17)  +0.006 (0.15) 0.024 (0.61) 1.500 (38.10) 14881 (47.78) 0.218 (5.54) 0.275 (6.99) e (1.59) V16 (1.59) V16 (1.59)
22 2.889 (73.38)  +0.007 (0.18) 0.030 (0.76) 2.868 (72.85) +0.007 (0.18) 0.030 (0.76) 1.750 (44.45) 2.250 (57.15) 0.276 (7.01)  0.345 (8.76) P52 (2.38) '6(3.18) 6 (3.18)
3 3.516 (89.31)  +0.008 (0.40) 0.030 (0.76) 3.492 (88.70)  +0.008 (0.20) 0.030 (0.76) 1.875 (47.63) 2.820 (71.63) 0.300 (7.62) 0.375(9.53) 52(2.38) 8(3.18) 18(3.18)
3%  4.016 (102.01) +0.008 (0.40) 0.030 (0.76) 3.992 (101.4)  +0.008 (0.20) 0.030 (0.76) 2.125 (53.98) 3.280 (83.31) 0.318 (8.08) 0.400 (10.16) 52 (2.38) 8 (3.18) '8 (3.18)
4 4.518 (114.76) +0.009 (0.43) 0.030 (0.76) 4.491 (114.1)  +0.009 (0.23) 0.030 (0.76) 2.250 (5715) 3.737 (94.92) 0.337 (8.56) 0.420 (10.67) 52 (2.38) 8 (3.18) '8 (3.18)
5 5.583 (141.81) +0.010 (0.45) 0.060 (1.52) 5.553 (141.0)  +0.010 (0.25) 0.060 (1.52) 2.625/(66.68) 4.703 (119.46) 0.375 (9.53) 0.470 (11.94) 52 (2.38) 5 (3.18) 5 (3.18)
6 6.647 (168.83) +0.011 (0.48) 0.060 (1.52) 6.614 (168.0) +0.011 (0.28) 0.060 (1.52) 3.Q00%476.20) 5.646 (143.41)  0.432 (10.97) 0.540 (13.72) |8 (3.18) 316 (4.76) %16 (4.76)
8 8.655 (219.84) +0.015 (0.38) 0.090 (2.29) 8.610 (218.7)  +0.015 (0.38) 0.090 (2.29) 4.000 (101.60) 7.490 (190.25)  0.500 (12.70) 0.625 (15.88) |5 (3.18) 346 (4.76) %46 (4.76)
10 10.780 (273.81) +0.015(0.38) 0.100 (2.54) 10.735 (272.67) +0.015 (0.38) 0.100 (2.54) 5.000 (127.00) 9.407 (238.94)  0.593 (15.06) 0.741(18.82) |[/6(3.18) 316 (4.76) %16 (4.76)
12 12.780 (324.61) +0.015(0.3d8) 0.120 (3.05) 12.735 (323.47) +0.015 (0.38) 0.120 (3.05) 6.000 (152.40) 11.197 (284.40) 0.687 (17.45) 0.859 (21.82) [/&(3.18) 346 (4.76) %46 (4.76)
14 14.035 (356.48) +0.015(0.38) 0.150 (3.81) 13.985 (355.22) +0.015 (0.38) 0.150 (3.8M) 7.000 (177.80) 12.305 (312.55) 0.750 (19.05) 0.938 (23.83) |[6(3.17) 316 (4.76) %6 (4.76)
16 16.045 (407.54) +0.020 (0.41) 0.160 (4.06) 15.980 (405.89) +0.020 (0.51) 0.160, (4:06) 8.000 (203.20) 14.093 (357.96) 0.843 (21.41) 1.054 (26.77) |[/6(3.17) %6 (4.76) %16 (4.76)

A The sketches and designs of fitting|
B Socket depth, measured from sock

©See 6.1.4.

E are illustrative only (taken from Symbols D2749).
bt entrance face to socket bottom face.

L9YZ-ds

220Z-T'€'NN INSY


https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

ASME NM.3.1-2022

SD-2467

TABLE 2 Dimensions of 90° Ells, Tees, Crosses, 45° Elbows and Couplings (Straight Sizes), in. (mm)*

-7 I-
[t |<-z——1
H
AA
- e 1 2] ¥
TEE 90° ELBOW 45° ELBOW COUPLING
Nominal Center to Thread [Tength ot Tenter o Thread Nominal Wall Thread End 10
Pine End, 90° Elbows, Thread, T, End, 45° EIbow,B Inside Diameter Thickness. F Outside Diameter Thread End of
P Tees, min K, min of Fitting, D, min S of Hub, M, min Coupling, L, min
Size B ) min
Crosses,” H, min
s 0.688 (17.48) 8 (9.65) 0.625 (15.88) 0.215 (5.46) 0.118 0.645 (16.40) 0.813 (20.65)
Va 0.812 (20.63) 0 (12.70) 0.688 (17.48) 0.302 (7.67) 0.149 0.840 (21.30) 1.063 (27-00)
EZ 0.938 (23.83) 0 (12.70) 0.750 (19.05) 0.423 (10.74) 0.160 1.000 (25.40) 1.063 (27.00)
A 1.125 (28.58) 4 (16.26) 0.750 (19.05) 0.550 (13.97) 0.185 1.280 (32.50) 1.344.(34.14)
¥4 1.250 (31.75) 5 (16.51) 1.000 (25.40) 0.750 (19.05) 0.195 1.500 (38.10) 1500 (38.10)
1 1.500 (38.10) 1 (20.57) 1.125 (28.58) 0.960 (24.38) 0.225 1.810 (45.97) 1.688 (42.88)
1Va 1.750 (44.45) 85 (21.59) 1.313 (33.35) 1.280 (32.51) 0.261 2.200 (55.88) 14750 (44.45)
1% 1.938 (49.23) 5 (21.54) 1.438 (36.53) 1.500 (38.10) 0.270 2.500 (63.50) 2.000 (50.80)
2 2.250 (57.15) 0 (22.86) 1.625 (41.28) 1.940 (49.28) 0.297 3.000 (76.20) 2.063 (52.40)
22 2.688 (68.28) 1 (30.73) 1.938 (49.23) 2.320 (58.93) 0.345 3.580 (90.42) 2.625 (66.68)
3 3.063 (77.80) 0 (33.02) 2.125 (53.48) 2.900 (73.66) 0.405 4.300 (104.22) 2.750 (69.85)
4 3.625 (92.08) .38 (35.05) 2.625 (66.68) 3.830 (97.28) 0.450 5.430 (137'92) 3.000 (76.20)
6 5.125 (130.18) .50 (38.10) 3.250 (82.55) 5.761 (146.33) 0.540 7.625 (193.68) 3.250 (82.55)
A The sketches and designs of fittings phown are illustrative only.
B This dimension locates the end of th¢ fitting.

If upon retest, failure occurs
sented by the test(s) does no
specification.

10. Product Marking

10.1 Quality of Marking—
the fittings in such a manner
normal handling and installat

10.2 Content of Marking—
following:

10.2.1 Material designation
11443, and PVC II for PVC—

10.2.2 The seal or mark
evaluation for potable water ¢

10.2.3 Size, and

10.2.4 ASME SD-2467 or bo
D2467

10.3 Where the size of the
marking, omit identification

the quantity of product repre-
t meet the requirements of this

[he markings shall be applied to
that they remain legible under
on practices.

Hittings shall be marked with the

PVC I for PVC 12454, PVC_ 13
14333,
of the laboratory making the
ontact,

h ASME SD-2467and ASTM

fitting ‘does not allow complete
madrking in the following se-

quence: size, material desig

hation, manufacturer’s name, or

10.4 Marking or symbols shall be molded, hot-stamped, or
applied to fittings, by any other suitable method, such as
printing.

10.5 Where recessed marking is used, care shall be taken to
see that inrno case does marking cause cracks or reduce the
wall.thickness below the minimum specified.

11. Quality Assurance

11.1 The manufacturer affirms that the product was
inspected, sampled, and tested in accordance with this
specification and has been found to meet the requirements of
this specification.

12.
12.1 Certification shall be as required by Annex Al.

Certification

13. Keywords
13.1 blunt start thread; fittings; IPS; PVC: Schedule 80;

trademark.
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TABLE 3 Minimum Dimensions from Center to End of Sockets
(Laying Length) for Couplings, Tees, 90° and 45° Elbows, PVC
Socket-Type Pipe Fittings, Schedule 80, in. (mm)*

|
!

5 2
s NP
t N
I
-l G |-
1
1
.&. ANANN
G
f Lies
G |l
Nominal G, min J, min N, min
Pipe S|ze
Ya 4 (6.35) s (3.18) Y16 (1.59)
Ya %6 (7.94) 542 (3.97) Y16 (1.59)
EZ) ¥ (9.53) %16 (4.76) 332 (2.38)
o 2 (12.70) 4 (6.35) %32 (2.38)
EZ) %6 (14.29) 516 (7.94) %32 (2.38)
1 146 (17.46) 46 (7.94) %32 (2.38)
1a /s (22.22) ¥ (9.53) %32 (2.38)
112 1 (25.40) 76 (11.11) Ys2 (2.38)
2 14 (31.75) 5% (15.88) %32 (2.38)
2 172 (38.10) 116 (17.46) %16 (4.76)
3 11346 (46.04) % (19.05) %16 (4.76)
3% 2" (53.98) 1 (25.40) %16 (4.76)
4 2%6 (58.74) 1 (25.40) %16 (4.76)
5 3 (76.20) 135 (34.93) %16 (4576)
6 32 (88.90) 1% (44.45) 4 (6,35)
8 4% (114.30) 2 (50.80) %(6.35)
10 51416 (144.46) 2Y4 (57.15) 4 (6.35)
12 67/ (174.63) 25 (63.50) % (9.53)
14 7Y (180.97) 3(76.20) ¥ (9.53)
16 82 (215.90) 3%s (85.73) ¥ (9.53)

A The $ketches and designs of fittings are illustrative only {taken from Symbols
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TABLE 4 Symbols for Dimensions of Reducer Bushings, PVC Socket-Type Pipe Fittings, Schedule 80,” in. (mm)

b
AANNN \\l‘R

XB—4

e E]
EN

5

C

/Rl

g
EN +{}=
g

AR—A A

XA
5 -;» la— F] XA
2 B-’ EN g ol
4
7|

XB 7 9 XB
*—pj—

—T—

™

4

Nominal Size

tside Diameter

Tolerance on

Outside Diameter

Tolerance on

Maximum Out-of-Roundness

XA Outside Diameter XB Outside Diameter (max., minus min.)
Ya by Vs .540 (13.72) +0.007 — 0.004 (0.18 — 0.10) 0.540 (13.72) +0.004 (0.10) 0.016 (0.41)
¥ by Va, Vs .675 (17.41) +0.007 — 0.004 (0.18 — 0.10) 0.675 (17.41) +0.004 (0.10) 0.016 (0.41)
Yo by s, Va .840 (21.34) +0.007 — 0.004 (0.18 — 0.10) 0.840 (21.34) +0.004 (0.10) 0.016 (0.41)
¥4 by Vo, %, Va .050 (26.67) +0.007 — 0.004 (0.18 — 0.10) 1.050 (26.67) +0.004 (0.10) 0.020 (0.51)
1by Y2 % .315 (33.40) +0.008 — 0.005 (0.20 — 0.13) 1.315 (33.40) +0.005 (0.13) 0.020 (0.51)
1Va by V2, s, 1 .660 (42.16) +0.008 — 0.005 (0.20 — 0.13) 1.660 (42.16) +0.005 (0.13) 0.024(061)
12 by V2, %, 1, 1Va .900 (48.26) +0.010 — 0.006 (0.25 — 0.15) 1.900 (48.26) +0.006 (0.15) 0.024 (0.61)
2 by Vo, ¥, 1, 1V, 172 4.375 (60.33) +0.010 — 0.006 (0.25 — 0.15) 2.375 (60.33) +0.006 (0.15) 0,024 (0.61)
21 by 2 3.875 (73.03) +0.012 — 0.007 (0.30 — 0.18) 2.875 (73.03) +0.007 (0.18) 0.030 (0.76)
3 by 2%, 2 3.500 (88.90) +0.013 — 0.008 (0.33 — 0.20) 3.500 (88.90) +0.008 (0.20) 0.030 (0.76)
312 by 2'2, 2 4.000 (101.60) +0.013 — 0.008 (0.33 — 0.20) 4.000 (101.60) +0.008 (0.20) 0.030 (0.76)
4 by 3%, 3, 214, 2 4.500 (114.30) +0.015 — 0.009 (0.38 — 0.23) 4.500 (114.30) +0.009 (0.23) 0.030 (0.76)
5 by 4 4.563 (141.30) +0.017 — 0.010 (0.43 — 0.25) 5.563 (141.30) +0.010 (0.25) 0.060 (1.52)
6 by 5 6.625 (168.28) +0.018 — 0.011 (0.46 — 0.28) 6.625 (168.28) +0.011 (0.28) 0.070 (1.78)
8 by 6 §.625 (219.08) +0.025 — 0.015 (0.64 — 0.38) 8.625 (219.08) +0.015 (0:38) 0.090 (2.29)
10 by 6 1(.750 (273.05) +0.025 — 0.015 (0.64 — 0.38) 10.750 (273.05) +0.015 (0:38) 0.100 (2.54)
10 by 8 19.750 (273.05) +0.025 — 0.015 (0.64 — 0.38) 10.750 (273.05) +0.015,(0.38) 0.100 (2.54)
12by 6 13.750 (323.85) +0.025 — 0.015 (0.64 — 0.38) 12.750 (323.85) +0,045 (0.38) 0.120 (3.05)
12 by 8 13.750 (323.85) +0.025 — 0.015 (0.64 — 0.38) 12.750 (323.85) 20.015 (0.38) 0.120 (3.05)
12 by 10 13.750 (323.85) +0.025 — 0.015 (0.64 — 0.38) 12.750 (323.85) %0.015 (0.38) 0.120 (3.05)

A The sketches and designs of fitting

are illustrative only (taken from Symbols D2749).

TABLE 5 Dimensions of Plugs and(Caps, in.

|-—Q~{
F
=t o
3 o
f—M—|
PLUG CAP
Nominal Length of Length of Width of Nominal Wall Height of Head, Cap Height, Outside Diameter
Pipe Size Male Thread, Female Thread, Flats,A Thickness, R, min W, min of Hub,
S, min T, min Q, min F, min M, min
Vs 0.31 (7.87) 0.38 (9.65) 0.469 (11.19) 0.108 (2.74) 0.188 (4.76) 0.625 (15.88) 0.645 (16.38)
Va 0.44 (11.18) 0.50 (12.70) 0.625 (15.88) 0.135 (3.43) 0.188 (4.76) 0.688 (17.48) 0.840 (21.34)
EZ] 0.44 (11.18) 0.50 (12,70) 0.750 (14.05) 0.144 (3.66) 0.188 (4.76) 0.688 (17.48) 1.000 (25.40)
Yo 0.53 (13.45) 0.64 (16,26) 0.938 (23.83) 0.198 (5.03) 0.188 (4.76) 0.875 (22.23) 1.280 (32.51)
Ya 0.55 (13.97) 0.65 (16.51) 1.125 (28.58) 0.207 (5.26) 0.219 (5.56) 1.000 (25.40) 1.450 (36.80)
1 0.68 (17.27) 0181((20.57) 1.375 (34.93) 0.225 (5.72) 0.219 (5.56) 1.188 (30.18) 1.810 (45.97)
1Ya 0.71 (18.03) 0:85 (21.59) 1.750 (44.45) 0.261 (6.63) 0.281 (7.14) 1.250 (31.75) 2.200 (55.88)
112 0.72 (18.29) 0.85 (21.59) 1.875 (47.63) 0.270 (6.86) 0.313 (7.95) 1.250 (31.75) 2.450 (62.23)
2 0.76 (19.30) 0.90 (22.86) 1.875 (47.63) 0.297 (7.54) 0.313 (7.45) 1.375 (34.93) 3.000 (76.20)
2V 1.14 (28.96) 2130737 87527 63) 0-369(937) 0375(953) 8252 1728) 3560 (9022)
3 1.20 (30.48) 1.30 (33.02) 2.000 (50.80) 0.405 (10.29) 0.375 (9.53) 1.750 (44.45) 4.250 (107.90)
4 1.30 (33.02) 1.38 (35.05) 2.000 (50.80) 0.450 (11.43) 0.375 (9.53) 2.000 (50.80) 5.350 (134.62)
6 1.44 (36.58) 1.50 (38.10) 2.000 (50.80) 0.504 (12.80) 0.500 (12.70) 2.125 (53.98) 7.625 (193.00)

A At the manufacturer’s option the head of the plug may be hexagonal, octagonal, square, or round. The sketches and designs of fittings shown are illustrative only.
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TABLE 6 Burst Pressure Requirements for Water at 73°F (23°C)
for PVC Socket-Type Pipe Fittings, Schedule 80

Minimum Burst Strength

Nominal Classes 12454, 13354, and Class 14333
Size, in. 11443
psi MPa psi MPa
Ve 3920 27.03 3060 21.10
Ya 3620 24.96 2830 19.51
EZ) 2940 20.27 2300 15.86
Yo 2720 18.75 2120 14.62
¥ 2200 15.17 1720 11.36
1 20 13.93 1580 10.89
1Va 16 11.44 1300 8.96
1% 151 10.41 1180 8.14
2 12 8.89 1010 6.96
2 13 9.38 1060 7.31
3 12 8.27 940 6.48
312 111 7.65 860 5.93
4 10 717 810 5.58
5 93 6.41 720 4.96
6 89 6.14 700 4.83
8 79 5.45 620 4.27
10 60! 414
12 58 4.00
14 57§ 3.93
16 561 3.86

These requirements

S1. Responsibility for Inspection—
fied in the contract or purchase ordej
sible for the performance of all insj
ments specified herein. The producer|
other suitable facilities for the perfo
and test requirements specified herg
disapproves. The purchaser shall havg
of the inspections and tests set forth i
such inspections are deemed necessa
conforms to prescribed requirements

Norte S1.1—In U.S. Federal contracts, th
inspection.

S2. Packaging and Marking for U
ment:

-Unless otherwise speci-
, the producer is respon-
bection and test require-
may use his own or any
mance of the inspection
in, unless the purchaser
the right to perform any:
1 this specification where
y to ensure that material

contractor js ¥eésponsible for

S. Government Procure-

SUPPLEMENTARY REQUIREMENTS
GOVERNMENT /MILITARY PROCUREMENT

\pply only to Federal /Military procurement, not. domestic sales or transfers.

S2.1 Packaging—Unless otherwise specified in the
contract,(the'materials shall be packaged in accordance with
the suppliér’s standard practice in a manner ensuring arrival at
destination in satisfactory condition and which will be accept-
able to the carrier at lowest rates. Containers and packing shall
comply with Uniform Freight Classification rules or National
Motor Freight Classification rules.

S2.2 Marking—Marking for shipment shall be in accor-
dance with Fed. Std. No. 123 for civil agencies and MIL-STD-
129 for military agencies.

Note S2.1— The inclusion of U.S. Government procurement require-
ments should not be construed as an indication that the U.S. Government
uses or endorses the products described in this document.

POTABLE WATER REQUIREMENT

This requirement applies whenever a Regulatory Authority or user calls for product to be used to convey or to be in contact with
potable water.

S3. Products intended for contact

with potable water shall

be evaluated, tested and certified for conformance with ANSI/

NSF Standard No. 61 or the health

effects portion of NSF

Standard No. 14 by an acceptable certifying organization when
required by the regulatory authority having jurisdiction.
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ANNEX

(Mandatory Information)

Al. CERTIFICATION

The producer or supplier shal| furnish a certificate of compliance stating that the material was manufactured, sampled, tested, and
inspected in accordance with the Specification, including year date, the Supplementary Requirements, and any other requirement
designated in the purchase orgler or contract, and that the results met the requirements of that Specification, the Supplementary
Requirements, and the other fequirements. A signature or notarization is not required on the certificate of compliance, butithé
document shall be dated and ghall clearly identify the organization submitting the certificate. Notwithstanding the absence of a
signature or notarization, the fertifying organization is responsible for the contents of the document.
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SPECIFICATION FOR POLYETHYLENE (PE) GAS
PRESSURE PIPE, TUBING, AND FITTINGS

SD-2513
(1)

(Identical with ASTM D2513-19 except for additional requirements in sectiofy 9 and Annex A3, revision to para. 1.4,
revised marking rpquirements in paras. 7.1, 7.2 and 7.5, changes from "ANSI' to "ASME" in paras. 2.2, 3.2, and 5.15 and
paras. X1.3.4,|X1.5.1, and X1.6.1, and quality assurance requirement‘in para. 8.1 has been made mandatory.)
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Polyethylene (PE) Gas Pressure Pipe, Tubing, and Fittings

1. Scope

1.1 This specification covers requife

1.1.1 This specification does not qover threaded pipe. De-
sign considerations are discussed in| Appendix X1. In-plant

quality control programs are specified
A2.

1.1.2 See Specification F2619/F2
piping for pressure or non-pressure
applications to convey fluids such
multiphase fluids, and non-potable oi

1.2 The text of this specification re
and appendixes which provide exp]
notes and footnotes (excluding those i
not be considered as requirements of]

1.3 The values stated in inch-poun

in Annex Al and Annex

619M for polyethylene
oil and gas producing
s oil, dry or wet gas,
field water.

erences notes, footnotes,
anatory material. These
h tables and figures) shall
the specification.

| units are to be regarded

as standard. The values given in pareptheses are mathematical

conversions to SI units that are provi
and are not considered standard.

1.4 The following is an index of tJ
in this specification:

Annex
Annex A1 In-Plant Quality Control for all n
Annex A2 In-Plant Quality Control for PE
Annex A3 Certification
Appendixes
Appendix Design Consideration
X1

1.5 The following precautionary c3
test method portion, Section 6, of
standard does not purport to address {

Hed for information only

le annexes and appendix

Subject

aterials up to 12 in.
naterials 14 in. and largery

Subject

veat pertains only to the
this_specification. This
ILofThe safety concerns,

if any, associated with its use. It is the responsibility of the user

environmental practices and determine the applicability of
regulatory limitations prior to use.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Reconi-
mendations issued by the World Trade Organization Techivical
Barriers to Trade (TBT) Commiittee.

2. Referenced Documents

2.1 ASTM Standards:

2.1.1 Terminology:

D1600 Terminology for Abbreviated Tefyns Relating to Plas-
tics

F412 Terminology Relating to Plastic Piping Systems
2.1.2  Test Methods for:

D638 Test Method for Tensile Properties of Plastics

D1238 Test Method for\Melt Flow Rates of Thermoplastics
by Extrusion Plastometer

D1598 Test Method for Time-to-Failure of Plastic Pipe
Under Constdnt Internal Pressure

D1599 Test\Method for Resistance to Short-Time Hydraulic
Pressutetof Plastic Pipe, Tubing, and Fittings

D2122\T¢st Method for Determining Dimensions of Ther-
moplastic Pipe and Fittings

D2290 Test Method for Apparent Hoop Tensile Strength of
Plastic or Reinforced Plastic Pipe

D2837 Test Method for Obtaining Hydrostatic Design Basis
for Thermoplastic Pipe Materials or Pressure Design Basis
for Thermoplastic Pipe Products

F1473 Test Method for Notch Tensile Test to Measure the
Resistance to Slow Crack Growth of Polyethylene Pipes
and Resins
2.1.3  Practices for:

D543 Practices for Evaluating the Resistance of Plastics to
Chemical Reagents

D618 Practice for Conditioning Plastics for Testing

72
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D1435 Practice for Outdoor Weathering of Plastics

D1898 Practice for Sampling of Plastics (Withdrawn 1998)

D2774 Practice for Underground Installation of Thermoplas-
tic Pressure Piping

D2565 Practice for Xenon-Arc Exposure of Plastics In-
tended for Outdoor Applications

F2620 Practice for Heat Fusion Joining of Polyethylene Pipe

and Fittings

G155 Practice for Operating
Exposure of Non-Metallic
2.1.4  Specification for:

D2683 Specification for Soc
for Outside Diameter-Coj
Tubing

D3261 Specification for Butt]
Plastic Fittings for Polye]
Tubing

D3350 Specification for Poly
tings Materials

F1055 Specification for Elg

Xenon Arc Light Apparatus for
mﬁ alg

SD-2513

Rupture Data to Determine Long-Term Hydrostatic
Strength of Thermoplastic Pipe Materials

ISO 12162 Thermoplastic Materials for Pipes and Fittings
for  Pressure  Applications—Classification  and
Designation—Overall Service (Design) Coefficient

ISO 13477 Thermoplastics pipes for the conveyance of
fluids — Determination of resistance to rapid crack propa-
gation (RCP) — Small scale steady-state test (S4 test)

ISO 13478 Thermoplastics pipe for the conveyance of fluids

Det aYaratifeds

ket-Type Polyethylene Fittings
trolled Polyethylene Pipe and

Heat Fusion Polyethylene (PE)
thylene (PE) Plastic Pipe and

ethylene Plastics Pipe and Fit-

ctrofusion Type Polyethylene

Fittings for Outside Diameter Controlled Polyethylene

and Crosslinked Polyethyl
F1563 Specification for Too
(PE) Gas Pipe or Tubing
F2138 Specification for Exce
Service
F2619/F2619M Specificatior
(PE) Line Pipe
F2897 Specification for Trac
System of Natural Gas I}
Tubing, Fittings, Valves, 4
2.2 ASME Standards:
B16.40 Manually Operated

ene (PEX) Pipe and Tubing
s to Squeeze-off Polyethylene

ss Flow Valves for Natural Gas
for High-Density Polyethylene
king and Traceability Encoding

istribution Components (Pipe,
nd Appurtenances)

Thermoplastic Gas Shutoffs

and Valves in Gas Distribfition Systems

B31.8 Gas Transmission and
2.3 Federal Specifications:

Distribution Piping Systems

Fed. Std. No. 123 Marking flor Shipment (Civil Agencie§)

OPS 49 CFR Part 192 Titlg
tions

2.4 Military Standards:

MIL-STD-129 Marking for

MIL-STD-1235 (ORD) Sing
Sampling Procedures and
butes

2.5 ISO Standards :

ISO 4437 Buried polyethylg

49, Code of Federal Regula-

Shipment and Storage
e- and MultisI-evel Continuous
Tables fornspection by Attri-

N (PE) pipes for the supply of

(RCP) — Full-scale test (FST)

2.6 Plastic Pipe Institute

PPI TR-3 HDB/HDS /PDB/ SDB/MRS Policies

PPI TR-4 HDB/HDS/SDB/PDB/MRS Listed Materials

PPI TR-33 Generic Butt Fusion Joining for Polyethyléne
Gas Pipe

PPI TR-41 Generic Saddle Fusion Joining Procedure for
Polyethylene Gas Piping

PPI TN-30/2006 Requirements for the Use of Rework Ma-
terials in Polyethylene Gas Pipe

PPI TR-9 Recommended Design Factors and Design Coef-
ficients for Thermoplastic PresSure pipe

2.7 Other Documents:

National Fire Protection Association: NFPA 58 Storage and
Handling Liquefied Petroleum Gases

3. Terminology

3.1 Definitions—Definitions are in accordance with Termi-
nology F412, an@abbreviations are in accordance with Termi-
nology D1600; unless otherwise specified.

3.2 The*gas industry terminology used in this specification is
in accordance with ASME B31.8 or OPS 49 CFR Part 192,
unless otherwise indicated.

3.3 The term pipe used herein refers to both pipe and tubing
unless specifically stated otherwise.

3.4 re-rounding equipment—equipment used to reform the
pipe and permanently reduce ovality to 5 % or less.

3.5 rounding equipment—equipment, devices, clamps, and
so forth, used to temporarily hold the pipe round while
out-of-roundness measurements are made, or a joining proce-
dure (heat fusion, electrofusion, or mechanical) is performed.

3.6 pipe material designated code—the pipe material des-
ignation code shall consist of the abbreviation for the type of
plastic (PE) followed by Arabic numerals which describe the
short term properties in accordance with applicable Specifica-

gaseous fuels-Metric serie
ISO 9080 Thermoplastics

-SPCLiﬁLdLlUllb
Pipes for the Transport of

Fluids—Methods of Extrapolation of Hydrostatic Stress

73

Tion D3350, the hydrostatic design Suess for water at /3.4 F
(23 °C) in units of 100 psi with any decimal figures dropped.
Where the hydrostatic design stress code contains less than two
figures, a zero is used before the number. Thus, a complete
material designation code shall consist of PE and four figures
for PE materials. For example, PE2708 is a grade PE27
polyethylene with an 800psi design stress for water at 73.4 °F



https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

SD-2513

(23 °C). The hydrostatic design stresses for gas are not used in
this designation code.

3.7 dimension ratio (DR)—the ratio of pipe diameter to wall
thickness. It is calculated by dividing the specified outside
diameter of the pipe, in inches (mm), by the minimum specified
wall thickness, in inches (mm). The standard dimension ratio
(SDR) is a common numbering system which is derived from
the ANSI preferred number series R 10.

3.8 toe-in—a small reduction of the outside diameter at the

ASME NM.3.1-2022

4.4 Classification—Polyethylene materials suitable for use
in the manufacture of pipe and fittings under this specification
shall meet Table 1 requirements for the applicable pipe
material designation code.

Note 3—References and material descriptions for PE 2306, PE 2406,
PE 2606, PE 3306, PE 3406, PE 3408, PE 3608, PE 3710, and PE 4608
have been removed from D2513. Elimination of these materials does not
affect the pipelines that are in service. They can still be used for gas
transmission or distribution. The main reason for removing these materials
from this standard is to reflect the current state of the art in PE piping

sphecified-for-applications—within-the-scobne-ofi-this-sheciication
T Tr T T

cut end of a length of thermoplas

4. Materials

4.1 General—The PE used to m
PE or reworked PE (see 4.2 and 4]
Pipe Institute (PPI) long-term hy
hydrostatic design basis rating.

4.2 Rework Material—Clean rg
commercial designation, generatg
own pipe and fitting production §
pipe and fitting produced meet &
specification. The use of these
governed by the requirements of
pipe, rework materials shall be lin
by weight.

Note 1—The requirements for rewor
incorporate prudent specifications to ens
nation in gas piping products, that meet t|
extent possible. It is imperative to emph
not been identified as the cause of any fi
rework materials were developed by th
including product manufacturers, gas U
agencies.

Note 2—Regulatory requirements 1
materials. When regulatory requireme
rework material cannot be used in the pj

ib pipc.

ke pipe and fittings shall be
4) and shall have a Plastics
drostatic design stress and

work material of the same
d from the manufacturer’s
hall not be used unless the
11 the requirements of this
rework materials shall be
.3 and PPI TN-30/2006. In
ited to a maximum of 30 %

materials herein are intended to
re that the potential for contami-
his specification, is reduced to the
asize that rework materials have
b1d failures. The requirements for
b consensus of interested parties
tility companies, and regulatory

ay prohibit the use of rework
hts prohibit the use of rework,
oduction of PE pipe intended for

use in natural gas distribution and transjnission systems.

4.3 Documentation—A documg
traceability of raw materials includ
classification (or designation, if ap;
used in the manufacture of the
requirements of this specification
the purchaser, if requested.

ntation system to allow for
ing percentage and material
plicable) of rework materials
pipe product meeting the
hall exist and be supplied-to

4.5 Resistance to Slow Crack Growth (SCG)—Use Test
Method F1473 on compression molded plaques at a stress of
2.4 MPa based on the unnotched area and a test temperature of
80°C. Notch depth shall be in accordance with Table 1 in Test
Method F1473. Materials shall meet the Slow Crack Growth
Resistance requirements in Table 1.

4.6 Additive Classes—Polyethylene material compdéunds
shall meet Specification D3350 code C or E. Code C.matérial
compounds shall have 2 to 3 percent carbon black-€ode E
material compounds shall be yellow with UV stabilizer.

4.7 Thermal Stability—The PE material, shall contain suffi-
cient antioxidant so that the minimum jndQction temperature
shall be 428 °F (220 °C) when tested\in accordance with
Specification D3350. The sample shall'‘be representative of the
cross section of the pipe or fittings:

4.8 Hydrostatic Design Basis (HDB) Substantiation —The
HDB for PE materials at 73*F (23 °C) shall be substantiated to
be linear to 50 years as-per Test Method D2837, Section 5.7.

Note 4—The long-term"hydrostatic strength at 50 years in accordance
with Test Method, D2837 is not to be used for any pressure rating
calculations. The MAOP is still calculated using the HDB obtained from
Test Method D2837 long-term hydrostatic strength at 100 000 h. PE
compounds“with a thermoplastic pipe material designation code of PE
2708 and\PE 4710 as well as those compounds denoted in PPI TR-4 with
an asterisk (*) meet the substantiation requirement of Test Method D2837.

4.9 Resistance to Rapid Crack Propagation (RCP) for
Material —The PE material classification (formulation) used in
the manufacture of pipe and fittings under this specification
shall be tested for resistance to failure by RCP in accordance
with the procedures set forth in ISO 13477 (S4 Test) or ISO

TABLE\T Polyethylene Compound Requirements

Pipe Material Designation Code

Density Cell Classification per Sp

D3350

SCG Resistance Cell Classification~per

Specification D3350
HDS for water at 73 °F (23 °C) per Test
Method D2837 and PPI TR-3, psi (MPa)
Color and UV Stabilizer Code per Speciif-
cation D3350
Melt flow rate per Test Method D1238, g/10
min
HDB at 73°F (23°C) per Test Method
D2837 and PPI TR-3, psi (MPa)
Minimum HDB at 140°F (60°C) per Test
Method D2837 and PPI TR-3, psi (MPa)

PE 2708 PE 4710
lecification 2 4
-,
800 (5.5) 1000 (6.9)
CorE CorE

=0.15 Cond. 190/2.16 or
=20 Cond. 190/21.6
1600 (11.0)

=0.40 Cond. 190/2.16 or
=20 Cond. 190/21.6
1250 (8.6)

800 (5.5) 800 (5.5)

74
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13478 (Full Scale Test (FST)). The data obtained shall be made
available upon request without limitations on disclosure, and
shall not subsequently be subject to disclosure limitations when
used by others. The values obtained are applicable to all pipes
with the wall thickness of the pipe tested and all thinner wall
pipes. In case of conflict, the RCP results of ISO 13478 shall

apply.

Note 5—While S4 or FST testing of any combination of outside
diameter and SDR is permitted in fulfillment of the requirement for testing

PE material resistance to RCP, S4

testing of SDR 9 or SDR 11 PE pipe

SD-2513

measuring the ductility properties of the pipe material exposed to artificial
weathering. These requirements and test methods are based on expected
UV exposure levels in North America. Alternate requirements and
alternate determination methods may be appropriate in other regions of the
world. As an example ISO 4437 standard requires a minimum resistance
to an accumulation of 3.6GJ for non-black polyethylene materials.

4.11 Qualification for LPG Service—Materials that qualify
for natural gas service and that carry a recommended HDB for
140 °F in accordance with 5.6, also qualify for LPG service
without the need for further testing.

specimens is currently the most cd
Note 6—Caution should be exe]
obtained on one SDR or DR of pip

trial research to clarify the relatio

mmon industry practice.
cised in applying the RCP test results
across a series of pipe SDR’s or DR’s

ships between FST and S4 testing is

produced from the same PE matelal classification (formulation). Indus-

ongoing at this time, particularly

test results obtained on one SDR o
pipe produced from the same PH
Consult the resin manufacturer re
results across diameters or SDH
regarding the use of RCP data is

4.10 UV Resistance—PE 1
defined in Specification D339
2 to 3 percent well disperse]
absorptive properties of the d
stabilized against deteriorati
UV for not less than 10 y
stabilized and protected again|
UV exposure for not less tha

4.10.1 PE compounds desi
3% carbon black shall be c
rioration for not less than
additional testing. Black PH
stripe(s) shall be considered|
from unprotected exposure tg

Note 7—Consult with pipe ma]
pipes with yellow stripe(s) for cor
ments of code “C” material.

4.10.2 PE compounds des
sidered stabilized against det
sure to UV for not less tH
following criteria following ej
sunlight) weathering for up
Practice D1435 or accelerate
Practice D2565 and Practice (
3 years natural sunlight: (a) a
accordance with Test Method
break value greater than 400
the PE material before and
elongation at break requirem

it relates to the applicability of RCP
DR of pipe to other SDR’s or DR’s of
material classification (formulation).
oarding the applicability of RCP test
’s, or both. Additional information
resented in ISO 4437.

haterials shall be Code C or E as
0. Code C material shall contain
d carbon black, and due to the
arbon black, is considered to be
n from unprotected exposure to
pars. Code E material shall be
5t deterioration from unprotected
h 3 years.

bnated as Code C containing 2 to
hsidered stabilized against dete-
10 years without the need for
pipe coextruded with yellow
stabilized against deterioration
UV for not less than 10 years.

hufacturer on UV Resistance of black
formance to the performance require-

gnated as Code E shall be cony
rioration from unprotected expo-
an 3 years when meeting the
posure to actual outdoor(matural
to 3 years in accordance with
I weathering in aceordance with
155 for the equivalent of at least
|1 tensile bar $§pecimens tested in
D638 shallliave an elongation at
(o indicating the equivalency of
after UV exposure against the
pritsit” Specification D3350; and

NOTE 10— Ihe terms LPG and LPG gas are synonymous and only apply
to a particular kind of fuel gas. For compositions and properties of LPG
gases see NFPA 58, Appendix B.

5. Requirements

5.1 General—Pipe shall be supplied in either coils, ot
straight lengths. Any pipe supplied in coils must meet thetsame
requirements before and after coiling.

5.2 Workmanship—The pipe and fittings shall bé\Homoge-
neous throughout and free of visible crackss holes, foreign
inclusion, blisters, and dents, or other injurious” defects. The
pipe and fittings shall be as uniform as céminercially practi-
cable in color, opacity, density, and other-physical properties.

5.3 Pipe and Tubing Dimensions.and Tolerances:

5.3.1 Dimension—The dimensions shall be specified by
wall thickness and outside diameter.

5.3.1.1 Diameters—The, outside diameter shall meet the
requirements given in<Fable 2 or Table 3 when measured in
accordance with 6.5.

5.3.1.2 Toe-In-=When measured in accordance with 6.5.1.1,
the outside diameter at the cut end of the pipe shall not be more
than 1.5 % (Smaller than the undistorted outside diameter.
Measurement of the undistorted outside diameter shall be made
no cloder' than 1.5 pipe diameters or 11.8 in. (300 mm),
whichever distance is less, from the cut end of the pipe.
Undistorted outside diameter shall meet the requirements of
Fable 2 or Table 3.

5.3.1.3 Wall Thickness—The wall thickness shall be as
specified in Table 3 or Table 4 when measured in accordance
with 6.5.1.2. The minimum wall thickness at any point of
measurement shall be not less than the minimum wall thickness
specified in Table 3 or Table 4.

5.3.1.4 Wall Thickness Eccentricity Range—The wall thick-
ness eccentricity range shall be within 12 % when measured in
accordance with 6.5.1.3.

5.3.1.5 Ovality—The ovality (cross section) of 3 in. IPS
(88.9 mm) and smaller pipe shall not exceed 5 % when
measured in accordance with 6.5.3. Measurements of coiled
pipe shall be made on a sample cut from the coil. and in case

(b) all tensile bar specimens

1 1 <l
ESICd 1l AatCorudiicc witll TCbL

Method D638 shall retain a minimum of 50% of their original
elongation at break values. Test data shall be made available
from the manufacturer upon request.

Note 8—Studies have shown HDPE exposed to Xenon Arc via Practice

G155-A Cycle 1 give approximately 4.4 times the acceleration to outdoor
Florida exposure. Therefore approximately 2000 hours Xenon Arc testing
would equal about 1-year outdoor exposure in Florida or 2-years in
southern Canada.

Note 9—The determination for UV resistance is often based on

75

of disagreement, conditioned per 6.3.

Note 11—Other factors, that is, installation compaction, static soil
loading, and dynamic vehicular loads may increase the ovality; therefore,
5 % was chosen as the limit for the amount contributed by manufacturing,
packing, in-plant storage, and shipping.
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TABLE 2 Outside Diameters and Tolerances for Plastic Pipe, in. (mm)

Nominal Maximum Out-of-Roundness
Pipe Outside Diameter Tolerance SDR 17
Size SDR 32.5 SDR 26 SDR 21 SDR 13.5
SDR 11
e 0.840 (21.3) +0.004 (£0.102) 0.03(0.762) 0.016(0.406)
Ya 1.050 (26.7) £0.004 (+0.102) 0.03(0.762) 0.02(0.508)
1 1.315 (33.4) +0.005 (£0.127) 0.03(0.762) 0.02(0.508)
1Va 1.660 (42.1) £0.005 (£0.127) 0.03(0.762) 0.024(0.61)
12 1.900 (48.3) +0.006 (+0.152) 0.06(1.524) 0.024(0.61)
2 2.375 (60.3) +0[006 (£0.152) 0.06(1.524) 0.024(0.61)
21 2.875 (73.0) +0/007 (£0.179) 0.06(1.524) 0.03(0.762)
3 3.500 (88.9) +0]008 (+0.203) 0.06(1.524) 0.03(0.762)
31 4.000 (101.6) +0[008 (£0.203) 0.1(2.5) 0.03(0.762)
4 4.500 (114.3) +0]009 (£0.229) 0.1(2.5) 0.03(0.762)
5 5.563 (141.3) £0]010 (£0.254) 0.1(2.5) 0.06(1.524)
6 6.625 (168.3) +0[011 (20.279) 0.12(3) 0.11(2.74) 0.1(2.5) 0.07(1.778)
8 8.625 (219.1) +0/013 (£0.330) 0.24(6.1) 0.16(4.06) 0.12(3) 0.08(2.04)
10 10.750 (273.0) +0[015 (£0.381) 0.24(6.1) 0.2(5.08) 0.14(3.58) 0.1(2.5)
12 12.750 (323.8) +0[017 (£0.432) 0.28(7.12) 0.2(5.08) 0.14(3.58) 0.1(2.5)
14 14.000 (355.6) +(.063 (+1.60) 0.308(7.82) 0.224(5.68) 0.154(3.91) 0.112(2.84)
16 16.000 (406.4) +(.072 (+1.83) 0.352(8.94) 0.256(6.50) 0.176(4.47) 0.128(3.25)
18 18.000 (457.2) +(.081 (£2.06) 0.396(10.05) 0.288(7.31) 0.198(5.02) 0.144(3.65)
20 20.000 (508.0) +(.090 (£2.29) 0.44(11.1) 0.32(8.12) 0.22(5.58) 0.16(4.06)
22 22.000 (558.8) +(q.099 (£2.51) 0.484(12.29) 0.352(8.94) 0.242(6.14) 0.176(4.47)
24 24.000 (609.6) +(.108 (£2.74) 0.528(13.41) 0.384(9.75) 0.264(6.70) 0.192(4.87)

TABLE 3 PE Tubing-Diameters, Wall Thicknesses, and

Tolerances, if. (mm)
Nominal Outside Minimum Wall
Tubing Diameter Tolerance Wall Thickness
Size (CTS) Thickness Tolerance

Va 0.375 (9.52)  +0.004 (+0.10)] 0.062 (1.58)  +0.006 (+0.15)
¥ 0.500 (12.7) ~ +0.004 (+0.10)] 0.062 (1.58)  +0.006 (+0.15)
Vo 0.625 (15.9)  +0.004 (+0.10)] 0.062 (1.58)  +0.006 (+0.15)
Vo 0.625 (15.9)  +0.004 (+0.10)] 0.090 (2.27)  +0.009 (+0.23)
V2 0.625 (15.9)  +0.004 (+0.10)] 0.104 (2.64)  +0.010 (+0.25)
Ya 0.875 (22.2)  +0.004 (+0.10)] 0.062 (1.58)  +0.006 (+0.15)
Ya 0.875 (22.2)  +0.004 (+0.10)} 0.077 (1.95)  +0.008 (+0.20)
Ya 0.875 (22.2)  +0.004 (+0.10)] 0.090 (2.27)  +0.009 (+0.23)
1 1.125 (28.6)  +0.005 (+0.13)] 0.062 (1.58)  +0.007 (+0.18)
1 1.125 (28.6)  +0.005 (+0.13)] 0.090 (2.27)  +0.011 (+0.28)
1 1.125 (28.6)  +0.005 (+0.13)] 0.099 (2.51)  +0.012 (+0.31)
1 1.125 (28.6)  +0.005 (+0.13)] 0.101 (2.56)  +0.012 (+0.31)
1 1.125 (28.6)  +0.005 (+0.13)] 0.121 (3.07)  +0.015 (+0.38)
1Va 1.375 (34.9)  +0.005 (+0.13)] 0.062 (1.58)  +0.007 (+0.18)
1Va 1.375 (34.9)  +0.005 (+0.13)] 0.090 (2.27)  +0.011 (+0.28)
1Va 1.375 (34.9)  +0.005 (+0.13)] 0.121 (3.07)  +0.015 (+0.38)
194 1.875 (47.6)  +0.006 (+0.15)] 0.062 (1.58)  +0.007 (+0(18)

(1) Before or during installatign, coiled pipe-latger than 3
in. IPS (88.9 mm) shall be procegsed by the installer through
re-rounding equipment that corredts ovality’tonS % or less.

Note 12—Ovality is a packaging condlition thatiec€urs when roundable
pipe is wound into a coil—the pipe flatfens gt as it is coiled. Ovality is
corrected when joining equipment is appjiedito-roundable pipe, or by field
processing roundable pipe through re-reunding and straightening equip-

5.4 Minimum Hydrostatic Burst Piesstire/Apparent Tensile
Strength (Quick Burst)—The pipe\oer system shall fail in a
ductile manner when tested in aceordance with Test Method
D1599. For pipe sizes above 44m. nominal diameter, the testing
lab shall be allowed to replace the quick burst test (Test
Method D1599) by the apparent ring tensile strength test (Test
Method D2290). Thedminimum apparent tensile strength at
yield when determined in accordance with 6.8 shall be 2520 psi
(17.4 MPa) for RE 2708 pipe or 2900 psi (20.0 MPa) for PE
4710 pipe.

Note 13-+The requirements in 5.3.1.1 and 5.3.1.3 are for laboratory
proaf testing only and should not be interpreted as applicable to on-site
teSting® for acceptance of installed systems larger than 12 in. See
appropriate installation standards or manufacturer’s recommendations for
field test procedures.

5.5 Chemical Resistance—The pipe and fittings shall not
increase in weight more than 0.5 % (1.0 % for toluene in
methanol). Where the test specimen is a pipe ring, the material
shall not change more than *12 % in apparent tensile yield
strength when measured in accordance with 6.9. Where the test
specimen is a plaque, the material shall not change more than
*12 % in tensile strength at yield when measured in accor-
dance with Test Method D638.

Note 14—This pipe test is only an indication of what will happen as a

ment during installation.

5.3.1.6 Length—The pipe shall be supplied in straight
lengths or coils as agreed upon between the manufacturer and
the purchaser. The length shall not be less than the minimum
length agreed upon when corrected to 73 °F (23 °C).

5.3.1.7 When sizes other than those listed in Table 2, Table
3 or Table 4 are used, tolerances shall be: for outside diameter,
use same tolerance of next smaller size; for wall thickness, use
same tolerance percentage as shown in the tables.

result of short term exposure to these chemicals. For longterm results,
additional testing is required.

5.6 Melt Index—Melt index is the flow rate of PE material
when measured in accordance with Test Method D1238,
condition 190/2.16 (formerly Condition E). Materials that
record zero flow under condition 190/2.16 shall be measured in
accordance with condition 190/21.6 (formerly condition F).
The melt index of pipe/fitting shall meet the designated
category in Table 5. The sample shall be representative of the
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TABLE 4 Wall Thicknesses and Tolerances for Plastic Pipe, in (mm)*-2

Nominal Pipe Size

(IPS) DR¢ Minimum Tolerance
Yo o 0.062 (1.58) +0.007 (+0.178)
1.0 0.076 (1.93) +0.009 (+0.229)
9.33 0.090 (2.29) +0.011 (+0.279)
% o 0.090 (2.29) +0.011 (+0.279)
11.0 0.095 (2.41) +0.011 (+0.279)
Sch 40 0.113 (2.87) +0.014 (+0.356)
1 D 0.090 (2.29) +£0.011 (+0.279)
135 0.097 (2.46) +0.012 (+0.305)
11.0 0.120 (3.05) +0.014 (+0.356)
9.9 0.133 (3.38) +0.016 (+0.406)
9.33 0.140 (3.56) +0.017 (+0.432)
1% o 0.090 (2.29) +0.011 (+0.279)
17.0 0.098 (2.49) +0.012 (+0.305)
135 0.123 (3.12) +0.015 (+0.381)
Sch 40 0.140 (3.56) +0.017 (+0.432)
1.0 0.151 (3.84) +0.018 (+0.457)
10.0 0.166 (4.22) +0.020 (+0.508)
9.33 0.178 (4.52) +0.021 (+0.533)
6.0 0.277 (7.04) +0.033 (+0,838)
1% o 0.090 (2.29) +0.011 (40.279)
17 0.112 (2.85) +0.0#3(+0.330)
13.5 0.141 (3.58) +#0.017 (+0.432)
Sch 40 0.145 (3.68) %0.017 (+0.432)
11 0.173 (4.39) 10.021 (+0.533)
2 21 0.113 (2.87) +0.014 (+0.356)
17 0.140 (3.56) +0.017 (+0.432)
Sch 40 0.154 (3.91) +0.018 (+0.457)
13.5 0.176 (4.47) +0.021 (+0.533)
11 0.216 (5.49) +0.026 (+0.660)
9.33 0.255 (6.48) +0.031 (+0.787)
21 21 0.137 (3.48) +0.016 (+0.406)
17 0.169 (4.29) +0.020 (+0.508)
13.5 0.213.(6.41) +0.026 (+0.660)
11 0.261 (6.63) +0.031 (+0.787)
3 21 Q167 (4.24) +0.020 (+0.508)
17 0.206 (5.23) +0.025 (+0.635)
Sch 40 0.216 (5.49) +0.026 (+0.660)
135 0.259 (6.58) +0.031 (+0.787)
15 0.304 (7.72) +0.036 (+0.914)
11 0.318 (8.08) +0.038 (+0.965)
9.33 0.375 (9.53) +0.045 (+1.143)
312 24 0.190 (4.83) +0.023 (+0.584)
17 0.236 (5.99) +0.028 (+0.711)
135 0.296 (7.52) +0.036 (+0.914)
11 0.363 (9.22) +0.044 (+1.118)
4 21 0.214 (5.44) +0.026 (+0.660)
19 0.237 (6.02) +0.028 (+0.711)
17 0.265 (6.73) +0.032 (+0.813)
135 0.333 (8.46) +0.040 (+1.016)
15 0.391 (9.93) +0.047 (+1.194)
11.0 0.409 (10.39) +0.049 (+1.246)
9.33 0.482 (12.24) +0.058 (+1.473)
5 216 0258 (A 55) 0031 (;n 78 )
21 0.265 (6.73) +0.032 (+0.813)
17 0.327 (8.31) +0.039 (+0.991)
135 0.412 (10.46) +0.050 (+1.270)
11 0.506 (12.85) +0.061 (+1.549)
6 32.5 0.204 (5.18) +0.024 (+0.610)
26 0.255 (6.48) +0.031 (+0.787)
23.7 0.280 (7.11) +0.034 (+0.864)
21 0.315 (8.00) +0.038 (+0.965)
17 0.390 (9.91) +0.047 (+1.194)
13.5 0.491 (12.47) +0.059 (+1.499)
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TABLE 4 Continued

Nominal Pipe Size

(IPS) DR¢ Minimum Tolerance

1.5 0.576 (14.63) +0.069 (+1.753)

11.0 0.602 (15.29) +0.072 (+1.829)

8 325 0.265 (6.73) +0.032 (+0.813)
26 0.332 (8.43) +0.040 (+1.016)

21 0.411 (10.44) +0.049 (+1.245)

17 0.507 (12.90) +0.061 (+1.549)

13.5 0.639 (16.23) +0.077 (+1.956)

15 0750 (19 05) £0 090 (+2 286)

11 0.784 (19.91) +0.094 (+2.388)

10 325 0.331 (8.41) +0.040 (+1.016)
26 0.413 (10.49) +0.050 (+1.270)

21 0.512 (13.00) +0.061 (+1.549)

17 0.632 (16.05) +0.076 (+1.930)

135 0.796 (20.22) +0.096 (+2.438)

1.5 0.935 (23.75) +0.112 (+2.845)

1 0.977 (24.82) +0.117 (+2.972)

12 325 0.392 (9.96) +0.047 (+1.194)
26 0.490 (12.45) +0.059 (+1.499)

21 0.607 (15.42) +0.073 (+1.854)

17 0.750 (19.05) +0.090 (+2.286)

135 0.944 (23.98) +0.113 (+2.870)

1.5 1.109 (28.17) +0.133 (+3:378)

11 1.159 (29.44) +0.139 (+3:531)

14 325 0.431 (10.942) 40052 (+1.313)
26 0.538 (13.677) +0.065 (+1.641)

21 0.667 (16.933) +0.080 (+2.032)

17 0.824 (20.918) +0.099 (+2.510)

135 1.037 (26.341) +0.124 (+3.161)

1.5 1.217 (30.922) +0.146 (+3.711)

1 1.273 (32.327) +0.153 (+3.879)

16 325 0.492 (12.505) +0.059 (+1.501)
26 0.615 (15.631) +0.074 (+1.876)

21 0.762 (19.352) +0.091 (+2.322)

17 0.941 (23.906) +0.113 (+2.869)

135 1.185 (30.104) +0.142 (+3.612)

1.5 1.391,(35.339) +0.167 (+4.241)

" 1.455\(867945) +0.175 (+4.433)

18 325 0.554 (14.068) +0.066 (+1.688)
26 0.592 (17.585) +0.083 (+2.110)

21 0.857 (21.771) +0.103 (+2.613)

17 1.059 (26.894) +0.127 (+3.227)

135 1.333 (33.867) +0.160 (+4.064)

1.5 1.565 (39.757) +0.188 (+4.771)

11 1.636 (41.564) +0.196 (+4.988)

20 32% 0.615 (15.631) +0.074 (+1.876)
26 0.769 (19.538) +0.092 (+2.345)

21 0.952 (24.190) +0.114 (+2.903)

17 1.176 (29.882) +0.141 (+3.586)

135 1.481 (37.630) +0.178 (+4.516)

15 1.739 (44.174) +0.209 (+5.301)

11 1.818 (46.182) +0.218 (+5.542)

22 325 0.677 (17.194) +0.081 (+2.063)
26 0.846 (21.492) +0.102 (+2.579)

24 | n/IQ /’)R n1n\ .n_1q§(.'}_1o'}>

17 1.294 (32 871) +0.155 (+3.944)

13.5 1.630 (41.393) +0.196 (+4.967)

1.5 1.913 (48.591) +0.230 (+5.831)

11 2.000 (50.800) +0.240 (+6.096)

24 32,5 0.738 (18.757) +0.089 (+2.251)
26 0.923 (23.446) +0.111 (+2.814)

21 1.143 (29.029) +0.137 (+3.483)
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TABLE 4 Continued

Nominal Pipe Size

c -
(IPS) DR Minimum Tolerance

17 1.412 (35.859) +0.169 (+4.303)

13.5 1.778 (45.156) +0.213 (+5.419)

11.5 2.087 (53.009) +0.250 (+6.361)

" 2.182 (55.418) +0.262 (+6.650)

A The sizes listed in Table 4 are those commercially available sizes used by the gas industry.

B The minimum is the lowest wall thickness of the pipe at any cross section. The maximum permitted wall thickness, at any cross section, is the minimum wall thickness
plus the stated tolerance. All tolerances are on the plus side of the minimum requirement.

€ The DR shown are designations commonly accepted by the gas industry and do not calculate exactly.

P These wall thicknesses are minimun

TABLE 5 Pipe Category

Category
Property Test Method A B c D E E G ]
Temperature, 100 (38) 120 (49) 140 (60) 160 (71) 180 (82) 200 (93)
°F (°C)
Hydrostatic D2837 400 (2.8) 500 (3.4) 630 (4.3) 800 (5.5) 1000 (6.9) 1250 (8.6) 1600 (11.0)  2000+(43.8)
Design
Basis, psi
(MPa)
Melt Index” D1238 >0.5 0.2-0.5 0.01-0.3 <0.018 c

Examples: CDB - At 140°F (60°C) th:
DF - At 160°F (71°C) the HDB is 125

0 psi (8.6 MPa)” .

HDB is 800 psi (5.5 MPa). The approximate melt index range is 0.2 to 0.5 g/10 min for this PE pipe.

A The Melt Index information in this tal
is not applicable to non-PE materials
B Typically melt flow measured under
€ When a PE pipe or fitting is marked p
in accordance with PPl TR-33 and PH

r to mechanical fittings. See 7.5.

ondition 190/21.6 is less than 4.01 g/10 min.
br 7.2 or 7.5 with the letter “E,” it affirms that the manufacturer has verified the applicability of gefieric fusion joining with their products
| TR-41 by joining to itself and to other “E” materials and testing the joints in accordahce, with applicable regulations. However,

le is intended to provide guidance relating to heat fusion joining of PE materials, not for classificdtion of materials. This property

qualification of joining procedures by qperators in accordance with applicable regulations may still be required. Informatior,about manufacturers who have verified PPI

TR-33 and PPI TR-41 generic fusion j

cross section of the pipe or fi
size by a method not produci

5.7 Sustained Pressure 73
in less than 1000 h when
Method D1598. For PE 2708
psi, for PE 4710 materials, th

5.8 Elevated Temperature
tended for use at temperature
the PPI hydrostatic design
specific temperature in accorj
The 100 000-h intercept (lon|
rized in accordance with Tab)|
static design basis of XXX p
name).”

Note 15—Many design factors

ting and diced to an appropriate
ng heat.

F (23 °C)—Fittings shall not fail
(ested in accordance with Test
materials, the stress shall be 1320
e stress shall be 1600 psi.

Service—piping materials in-
above 100 °F (38 °C) shall have
pasis (HDB) determined at the
Hance with Test Method D2837-
b-term strength) shall be-eatego-
e 5 and be listed as the~~hydro-
i at XXX °F (°C) for(eompound

or elevated terhperdture service cannot

be covered in this specification. Usprs should €onsult applicable codes for

limitations on pertinent maximum

Note 16—In the absence of
temperature, the HDB of a higher t
a design pressure rating at the

temperatiress

in HDB -established at the specified
mperatire may be used in determining
specified temperature by arithmetic

bining with their products is found in PPl TR-33 and PPl TR-41. Consult PPl and the manufacturer for additional information.

when the wall thickness of the pipe being produced in
accordance with'this standard exceeds that of the pipe used to
establish the resistance to RCP for the PE compound. In these
circumstances, additional testing for resistance to failure by
RCP ingaccordance with the procedures set forth in ISO 13477
(S4~Test) or ISO 13478 (Full Scale Test (FST)) shall be
conducted. In cases of conflict, the RCP results of ISO 13478
shall apply. The data obtained shall be made available upon
request without limitations on disclosure, and shall not subse-
quently be subject to disclosure limitations when used by
others.

NotEe 17—The requirements and testing for resistance to RCP specified
in this specification do not provide information for all possible conditions
of use. The user should consult with the manufacturer and other
appropriate sources such as resin suppliers, research, academia, etc., to
determine that the RCP resistance provided by the pipe producer is
sufficient for the intended use.

5.11 Inside Surface Ductility for Pipe—The inside surface
of pipe shall be ductile as shown by testing in accordance with
5.11.1, 5.11.2, and 5.11.3. Before testing, specimens shall be

o S s =i st . v DA1Q £ A0 1 o T2 4
COTIUTTOTICUTIT aCCOTUAIICUCWITT T TaCtCT1IDUTO TUT TU IT dat 7 I T

interpolation.

5.9 HDB Validation for PE Pipe—The 73 °F (23 °C) Hy-

drostatic Design Basis (HDB) of PE pipe shall be validated by
the pipe producer using the PE validation procedure as outlined
in Test Method D2837. For MDPE materials, the HDB of 1250
psi shall be validated; for HDPE materials, the HDB of 1600
psi shall be validated.

5.10 Resistance to Rapid Crack Propagation (RCP) for
Pipe—Additional testing for resistance to RCP is required

* 3.6 °F (23 = 2 °C) and 50 % relative humidity.

Note 18—ID ductility testing may also be conducted for quality control
purposes, however, there is no known data that identifies one test as
inferior, equal, or superior to the others, therefore, results from one test
should not be evaluated against the results from either of the other two
tests.

5.11.1 Bend-back Test Method:
5.11.1.1 From the pipe, squarely cut a ring of pipe with a
minimum width of 1% (32 mm). The entire wall thickness may
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be tested, or material may be removed from the OD surface of
the pipe, while maintaining an undisturbed ID surface, to
produce a ring with ¥s-in. (9.5-mm) wall thickness.

Note 19—The ring may be tested in its entirety, or may be cut into
representative sectors to produce bend-back test specimens.

5.11.1.2 In a well-lit area at 73.4 = 3.6 °F (23 £ 2°C)

perform the following procedure

within 5 min: (a) Bend the

specimen inside-out (reverse-bend so that the pipe ID surface
is on the outside surface of the bent specimen). (b) Using an

5.13 Joints:

5.13.1 Heat Fusion:

5.13.1.1 Heat fusion joints of thermoplastic pipe and fittings
shall be made in accordance with Practice F2620 and the user’s
written procedure.

5.13.1.2 PE butt fusion joining shall be between compo-
nents (pipes, fittings, or valves) having the same SDR or DR.
Butt fusion between unlike SDR or DR components shall be
allowed only if it has been demonstrated that long term
performance is not adversely affected. The minimum require-

apparatus such as a vise or other
close the legs of the specimen tg
legs are closed together, the top

shall protrude 1 to 1! /4 in. (2%

thicknesses, whichever is greater,
(jaws). (c¢) With the unaided (nake
protruding reverse-bent pipe ID
cracking or crazing.

nttabte-bending-—equipment;
cether. When the specimen
of the bend-back specimen
to 32 mm) or two wall
above the point of closure
1) eye, visually examine the
surface for signs of brittle

5.11.1.3 Any indication of britfle cracking or crazing indi-

cates failure.

5.11.2 Elongation-at-Break Tes|

5.11.2.1 Five Test Method D63
the longitudinal direction from loc
the circumference of the pipe shall
Test Method D638 at a cross-hed
(50.8 mm) min, and at 73.4 *+
specimen thickness must be reducg
surface shall be left unaltered.

Note 20—If the specimen thickness
the specimen must be smooth and the
gage length must be uniform. Surface

t Method :

8 Type IV specimens cut in
tions equally spaced around
be tested in accordance with
d separation speed of 2 in.
3.6 °F (23 = 2°C). If the
d by machining, the pipe ID

s reduced, the machined side of
hickness of the specimen in the
uts or scratches and nonuniform

thickness in the specimen gage length can detrimentally affect test results.

5.11.2.2 The percent elongat]
specimen shall exceed 400 %.

5.11.3 Thermal Stability Test
pipe inside wall surface not mor
thick shall demonstrate a minimu
428 °F (220 °C) when tested in
Method for Thermal Stability in §

5.12 Squeeze-Off—This require]
wall thicknesses, squeeze procedy
suitable for squeeze-off in servic
There shall be no leakage or v
cracking, breaking or reduction il
category when pipe is tested as fd

5.12.1 Prepare six randomly
accordance with Test Method D
unfilled.

on at break for each test

Vlethod—Specimens of the
e than 0.005 in. (0.13 mm)
m induction temperature of
accordance with the Test
pecification D3350.

ment is limited to pipe sizes,
res, and conditions deemed
by the pipe manufaeturer.
sual evidence of, “§plitting,
i 1000-h sustaingéd pressure
llows:
elected, pipe specimens in
1598 ‘except they shall be

5.12.2 The squeeze-off shall be

effected at the mid-point of

ment to demonstrate long term performance shall be the
validation procedure for PE in Test Method D2837. The
Hydrostatic Design Basis (HDB) of the PE material shall be
validated using specimens containing butt fusion joints result-
ing from different SDRs or DRs. Pipe/pipe joints of the given
PE material that pass shall validate pipe/pipe, pipe/fitting, or
fitting/fitting joints of the same SDR ratio for that PE material:

5.13.2 Mechanical—Mechanical fittings shall be installedin
accordance with the user’s written procedures and the fitting
manufacturer’s installation instructions. The joint shall be
tested in accordance with the specific designyeatégory as
outlined in 6.10.

5.13.3 Electrofusion—Electrofusion joints shall be made in
accordance to user’s written procedures-and the fitting manu-
facturer’s installation instructions.

5.14 Fittings:

5.14.1 Socket-type fusion fittings shall meet the require-
ments of Specification D2683:

5.14.2 Butt-type fusion fittings shall meet the requirements
of Specification D3261;

5.14.3 Electrofusien’ fittings should meet the requirements
of Specification F1055.

5.15 PE Valves—All PE gas valves shall meet the require-
ments of ASME Standard B16.40.

5.16 Excess Flow Valves—All excess flow valves shall meet
the wequirements of Specification F2138.

6., Test Methods

6.1 General—The test methods in this specification cover
plastic pipe and fittings to be used for gas transmission and
distribution. Test methods that are applicable from other
specifications will be referenced in the paragraph pertaining to
that particular test.

6.2 Sampling—Take a representative sample of the pipe and
fittings sufficient to determine conformance with this specifi-
cation. About 40 ft (12 m) of pipe is required to perform all the
tests prescribed. The number of fittings required varies, de-
pending upon the size and type of fitting. A sampling plan shall

the test specimen, 90° to the point of the measured minimum
wall thickness. Close the squeeze bars to the gap stop in
Specification F1563 and hold in constraint for 4 h. Remove
squeeze bars and reround pipe by closing squeeze bars at a
point 90° from the squeeze area.

5.12.3 Immediately upon removal of the squeeze-off tool,
fill the specimens with ambient temperature water, that is, 67 *
10 °F (19.4 £ 5.6 °C), condition, and test in accordance with
6.6.

80

be agreed upon by the purchaser and the manufacturer (see
Practice D1898).

6.2.1 Pipe Test Specimens—Not less than 50 % of the test
specimens required for any pressure test shall have at least a
part of the marking in their central sections. The central section
is that portion of pipe which is at least one pipe diameter away
from an end closure.

6.3 Conditioning—For those tests where conditioning is
required or unless otherwise specified, condition the specimens
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prior to testing for a minimum of 1h in water or 4h in air at 73.4

*3.6°F (23 £2°C).

6.4 Test Conditions—Conduct the test in the standard labo-
ratory atmosphere of 73.4 = 3.6 °F (23 £ 2°C)and 50 = 5 %
relative humidity, unless otherwise specified.

6.5 Dimensions and Tolerances:
6.5.1 Pipe—Any length of pipe is used to determine the
dimensions. Coiled pipe shall be measured in the natural

springback condition, unless specified otherwise.

6.5.1.1 Diameter—Measur
accordance with Test Meth
diameter for nonroundable pij
maximum and minimum dian
length of the pipe. For ro
tolerance applies to measurg
rounded with the manufacty
Measure out-of-roundness wi
in. (50 mm), whichever is cl
See Test Method D2122 for
roundable pipe.

(1) The pipe surface shall b
as, deep scratches, grooves, g
the pipe circumference.

NotEe 21—Excessive out-of-rou
ing irregularities around the circ
scratches, gouges, flat spots, and hif
tally affect joining. To simulate fi
roundness is checked by fitting
measuring diameter.

Uld CLC U
d D2122. The average outside
e is the arithmetic average of the
leters at any cross section on the
undable pipe, out-of-roundness
ments made while the pipe is
rer’s recommended equipment.
thin one-half pipe diameter or 2
ser, of the rounding equipment.
definitions of nonroundable and

free of gross imperfections such
r high or low (flat) spots around

hdness may be caused by manufactur-
mference of the pipe, such as deep
h spots. Such defects could detrimen-
bld joining of roundable pipe, out-of-

rounding device on the pipe, then

6.5.1.2 Wall Thickness—Make a minimum of six measure-

ments at each cross section
D2122.

6.5.1.3 Wall Thickness Ec
manner such that the maximy
thickness at single points of
obtained. Calculate the wall t
percent for each cross sectiof

E=[(A-

6.5.1.4 Length—Measure |
mensions with a steel tape or
(=1 mm) in 10 ft (3 m).

6.5.2 Fittings—Measure th|
dance with Test Method D21

6.5.3 Ovality—Determine
with Test Method D2122.

6.6 Sustained Pressure Tes
6.6.1 Select six test specin]

n accordance with Test Method

rentricity Range—Measure in a

m, A, and the minimum, B, wall

each cross section measured are

hickness eccentricity range, E, in
as follows:

B)/A] X 100 )

ipe length and other lingar,di-
ther device, accurate to{ =)}/32 in.

e dimensions of fiftings in accor-
D2.
percent ovality’ in accordance

I
ens_of/pipe at random, condition

SD-2513

and the applicable fiber stress, whichever is greater. The test
fiber stress shall be 90 % of the hydrostatic design basis
(HDB).

Norte 22—Air, methane, or nitrogen may be substituted for water as the
test medium.

6.6.2 Maintain the specimens at the pressures required, held
to =10 psi (0.07 MPa), for a period of 1000 h at the test
temperature *£3.6 °F (=2 °C) as specified in 6.6.1.

6.6.3 Failure of two of the six specimens tested shall

tested is cause for retest of six additional specimens. Failure of
one of the six specimens in retest shall constitute failure in the
test. Evidence of failure of the pipe shall be as defined in Test
Method D1598.

6.7 Minimum Hydrostatic Burst Pressure (Quick Burst)—
The test equipment, procedures, and failure definitions shall*be
as specified in Test Method D1599. Pressures shall, be\calcu-
lated using the pipe’s actual measured minitium wall
thickness, outside diameter, and the applicablevfiber stress,
whichever is greater.

6.8 Apparent Tensile Properties—The~procedure and test
equipment shall be as specified i, Test Method D2290,
Procedure B. The speed of testifig)shall be 0.5 in. (12.7
mm)/min. Cut “ring” specimens ftom pipe. Test a minimum of
five specimens. This method\is applicable to all pipe of
nominal ¥-in. (19.0-mm) otfside diameter and larger.

6.9 Chemical Resistancé—Determine the resistance to the
following chemicalsin“accordance with Test Method D543.
Where available, the'test specimen shall be a ring 2 in. SDR 11
pipe cut to the-ring dimensions specified in 6.8. For materials
that are not @eadily available as 2 in. SDR 11 pipe, the test
specimen(shdll be a plaque of material 4 by 2 by 4 in. (6.3 by
50.8 .byl01.6 mm) with a 1 in. (254 mm) wide reduced
section.

Chemicals Concentration (% by volume)
100

5 in mineral oil

Mineral oil (USP)
Tertiary-butyl mercaptan
Antifreeze agents (at least one shall be used):

Methanol, or 100
Ethylene glycol 100
Toluene 15 in methanol

Test five specimens with each chemical. Weigh the speci-
mens to the nearest 0.005 g and completely immerse them in
the chemicals for 72 h. On removal from the chemicals, wipe
the specimens with a clean dry cloth. Condition in air for 2 to
24 h and reweigh. Calculate the increase in weight to the
nearest 0.01 % on the basis of initial weight. Test the specimen
in tension in accordance with 6.8 within %2 h after weighing.
Examine the weight and apparent tensile strength of each

at the standard laboratory te

témperature and humidity and

pressure test in accordance with Test Method D1598.
6.6.1.1 Test specimens shall be prepared so that the mini-

mum length of pipe on each side of the fitting is equal to 5
times the diameter of the pipe but in no case less than 12 in.
(304 mm) for sizes less than 6 in. For sizes 6 in. and larger, the
minimum length shall be equal to 3 times the diameter or 30 in.
(762 mm), whichever is shorter.

6.6.1.2 Pressures used shall be calculated using the pipe’s
actual measured minimum wall thickness, outside diameter,

specimen for conformance to the requirement in 5.5.
(Warning—Because of the possible toxicity of these reagents,
refer to the Material Safety Data Sheet on each of these
reagents before using or handling them.)

6.10 Categorization of Mechanical Joints—The following
test methods provide a uniform procedure for qualification or
categorization of mechanical joints using short term pullout
resistance tests and burst tests. The mechanical joint categories
and test methods are as follows:
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6.10.1 Category I—A mechanical joint design that provides
a seal plus a resistance to a force on the pipe end equal to or
greater than that which will cause a permanent deformation of
the pipe.

6.10.1.1 The apparatus and report shall be as specified in
Test Method D638. The test shall be conducted at ambient
temperatures, that is, 67 = 10 °F (19.4 = 5.6 °C). The speed of
the testing shall be 0.2 in. (5 mm)/min *£25 %. Five specimens
shall be prepared following the manufacturer’s published
installation instructions. Length of the specimens shall be such

ASME NM.3.1-2022

designations PE2406 and PE3408. Changes to Specification D3350 led to
changes in the PE material designation codes that resulted in the PE
material designations PE2406 and PE3408 being superceded by newer
material designations. Additionally, OPS 49 CFR Part 192 may not
reference the most current version of D2513 and as a result may require
marking with material designation codes that are no longer included in this
Specification. For these reasons two material designations may be present.
For example, PE4710 pipes were previously described as PE3408 pipes
and may be marked PE3408/4710. Similarly PE2708 pipes were previ-
ously described as PE2406 pipes and may be marked PE2406/2708.
Note 25—When regulatory requirements prohibit the use of rework,
the print line will include NR to indicate that the pipe contains no rework.

that the unieinforced distance between the grip of the apparatus
and the enfl of the stiffener is at least five times the nominal
outside digmeter of the pipe size being tested. Apply a load
until permgnent deformation (yield) occurs in the unreinforced
area of the| piping.

6.10.1.2|Results obtained from the above method pertain
only to the specific outside diameter, wall thickness, and
compound |of the piping used in the test and specific fitting
design tested.

Norte 23—The ability to restrain pipe to its yield as specified above
does not guagantee that a properly installed joint will prevent pullout under
actual long-t¢rm field conditions. Joints that cannot pass this test would be
expected to pullout under actual long term field conditions. To date, this
test is the bept available for disqualifying unsound joints.

6.10.2 ¢
a seal only

ategory 2—A mechanical joint design that provides
see Appendix X1.5.5). A mechanical joint designed
for this cqtegory excludes any provisions in the design or
installation| of the joint to resist any axial pullout forces;
therefore, tensile tests are not required.

6.10.2.1 | The test assembly shall meet the burst test require-
ments of $.5 when tested in accordance with Test Method
D1599 with end closures designed in accordance with Test
Method D1599.

6.10.3 ({ategory 3—A mechanical joint design that provides
a seal plus|a pipe restraint rating equivalent to the anticipated
thermal strpsses occurring in a pipeline (see Appendix X1.4).
This categgry has a manufacturer’s rated pipe end restraint less
than the vglue required to yield the pipe as-eutlined in 6.10.1
(Category |).

6.10.3.1| The procedures and testing Shall be the same as
outlined in| 6.10.1 (Category 1) exeept‘the test tensile values
shall meet fhe rated values published’by the mechanical fitting
manufactuger.

7. Marking

7.1 Pipe
designation

—Required marking shall consist of the word GAS, the
ASME 'SD?2513 or both ASME SD-2513 and ASTM
D2513, thgmafwfacturer’s name or trademark, the nominal pipe
size includjngthe sizing system used (IPS, CTS, or OD), DR or

7.1.1 In addition to 7.1, the pipe marking shall include a
coding that will enable the manufacturer to deteintige the
location of manufacture, pipe production and ¢&sin lotp, and
any additional information which is agreed upon betwepn the
manufacturer and purchaser. The manufacturer shall mgintain
such records for fifty years or for the design service life |of the
pipe, whichever is longer.

7.1.2 All the markings in 7.1 @nd 7.1.1 shall be reped
intervals not exceeding 2 ft (0:61¥m). For indented pr:
either the indented print line-shall be in a color that coptrasts
with that of the pipe, or,a §€parate print line shall be in g color
that contrasts with the pipe. When color is applied such as with
color stripes, a colaf shell or solid color pipe, yellow colof shall
be used.

ted at
nting,

tem-
with

7.2 Pipe.intended for natural gas service at elevated
peraturesc greater than 73 °F (23 °C) shall be marked
additional ‘code letters from Table 5 (the first code lefter to
identify the temperature of pressure rating, the second code
letter“to identify HDB at highest rated temperature, apd the
third code letter to identify the melt index).

Note 26—The non-mandatory, preferred order for all the items r
in the print line in the marking sections 7.1 and 7.2 are:
(1) Pipe size including sizing system (IPS, CTS or OD),
(2) SDR (DR) or minimum wall thickness,
(3) Manufacturer’s name or trademark,
(4) GAS,
(5) Pipe material designation code,
(6) Elevated temperature code from Table 5,
(7) ASME SD-2513 or both ASME SD-2513 and ASTM D2513
(8) Manufacturer’s lot code (includes date of manufacture in some]
and
(9) Additional information, including date of manufacture, coil nuber
sequential footage, third party certification mark etc.
Example: 2 in. IPS SDR 11 MANUFACTURER NAME GAS PE 2708
CEC ASME SD-2513 LOT CODE INFO 02JAN9S coil #506.

7.3 PE pipe shall be marked with the melt index category in
accordance with Table 5 in addition to the marking require-
ments of 7.1.

bquired

cases),

7.4 Markings for potable water, sewer, reclaimed
communications or electrical use are prohibited.

water,

minimum wall thickness, material designation, and date of
Manufacture, and shall be legible, visible, and permanent. To
ensure permanence, marking shall be applied so it can only be
removed by physically removing part of the pipe wall. The marking
shall (1) not reduce the wall thickness to less than the minimum
value for the pipe, (2) not have any effect on the long-term strength
of the pipe, and (3) not provide leakage channels when elastomeric
gasket compression fittings are used to make the joints.
Norte 24—Earlier editions of Specification D2513 included PE material

82

7.5 Fittings—Fittings shall be marked ASME SD-2513 or both
ASME SD-2513 and ASTM D2513, as well as with the applicable
fitting specification. All fittings shall be marked on the body or hub.
The markings shall consist at least of the manufacturer’s name or
trademark, or both, the size, the symbol for the type of material, and
the three-letter code from Table 5 (as described in 7.2). In addition, the
fittings markings shall include code that will enable the manufacturer
to determine the date of manufacture, the location of manufacture,
fitting production and resin lots, and any additional information
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which may be agreed upon between the manufacturer and
purchaser. The manufacturer shall maintain such records for 50
years or for the design service life of the fittings, whichever is
longer.

Note 27—7.5 is applicable to fusion type fittings only. The marking
requirements in 7.5 are not applicable to mechanical fittings.

7.6 All PE pipe, tubing, and fusion fittings meeting the
requirements of this specification shall be marked with the
16- character gas plpelme component trackmg and traceability
identifie :
charader code shall be expressed in alphanumerrc format and
Code |28 bar code format with a minimum bar thickness value

S1. [Responsibility for Inspection—Unless otherwise speci-
fied in] the contract or purchase order, the producer is respon-
sible flor performance of all inspection and test requirements
specified herein. The producer shall use his own or any other
suitable facilities for the performance of the inspection and test
requirgments specified herein, unless the purchaser disap-
proveq. The purchaser shall have the right to perform any of the
inspecfions and tests set forth in this specification where such
inspecfions are deemed necessary to ensure that materjal
conforims to prescribed requirements.

Norg S1.1—In U.S. federal contracts, the contractor is responsible for
inspectfon.

S2. |Packaging and Marking for U.S. Goverument Procure-
ment:

Al.1 Quality Control

Al.].1 The following in-plant quality control program shall
be usefd to assureCompliance with this specification. The pipe
and ﬁ*}ings producers shall maintain records on all aspects of

this pogrant and supply these to the purchaser, if requested.

SUPPLEMENTARY REQUIREMENTS
GOVERNMENT/MILITARY PROCUREMENT

These requirements apply only to federal/military procurement, not dofitestic sales or transfers.

ANNEXES

Al. IN-PLANT ‘QUALITY CONTROL PROGRAM FOR PE PLASTIC PIPE AND FITTINGS UP TO
AND INCLUDING 12 IN. NOMINAL DIAMETER

SD-2513

of 0.005 in. or an alternative 1D or 2D bar code symbology as
agreed upon between manufacturer and end user. All fittings
shall have the 16-character codes marked or affixed to the
product, product packaging, or any manner agreed upon
between manufacturer and end user.

8. Quality Assurance

8.1 The manufacturer affirms that the product was
manufactured 1nspected sampled and tested in accordance
; - meet the

requ1rements of thls spemﬁcatlon.

9. Certification

W

9.1 Certification shall be as required by Annex A3.

S2.1 Packaging—Unless otherwise specified in the contract,
the material§_shall be packaged in accordance with fthe suppli-
er’s standard practices in a manner ensuring arrival [at destina-
tion in«Satisfactory condition and which will be ac¢eptable to
the carrier at lowest rates. Containers and packing shiall comply
with' Uniform Freight Classification rules or Natignal Motor
Freight Classification rules.

S2.2  Marking—Marking for shipment shall bg in accor-
dance with Fed. Std. No. 123 for civil agencies and{MIL-STD
129 for military agencies.

Note S2.1—The inclusion of U.S. Government procurenjent require-
ments should not be construed as an indication that the U.S. Government
uses or endorses the products described in this specification

in., or greater. This test shall also be made on pipe|from each
particular commercial plastic resin initially, and at Jeast twice
a year thereafter for material and extrusion proces§ qualifica-
tion and not as a quality control on the product. This test shall
be made in accordance with A1.2.1.1 using any pf the test
conditions in Table Al.1.

A1.1.2 In-Plant Quality Control Test Methods—Test meth-
ods other than those specified in Section 6 are used as long as
they provide equivalent results. In case of disagreement, those
test methods in the applicable ASTM standard shall be used.

A1.2 Pipe Tests

Al1.2.1 Material and Extrusion Process Qualification—
Sustained pressure tests shall be made on one pipe size in the
range of 2 in., or less, and on one pipe size in the range of 22

A1.2.1.1 Elevated Temperature Sustained Pressure Test

facturer’s facility using the Table Al.l1 polyethylene pipe
material designation code. Test these pipe samples in accor-
dance with Test Method D1598 using water as the internal test
medium.

A1.2.1.2 Passing results are (/) non-failure for all six
specimens at a time equal to or greater than the Table Al.1
“minimum average time before failure,” or (2) not more than


https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

SD-2513

ASME NM.3.1-2022

TABLE A1.1 Elevated Temperature Sustained Pressure Test Requirements”

Test Temperature Pipe Material Designation Code

Pipe Material Designation Code

Condition °F (°C) PE 2708 PE 4710
Test Temperature Hoop Minimum Average Time Test Pressure Hoog Stress”, Minimum Average Time

Stress”? 5 Before Failure, psi (kPa) Before Failure,

psi (kPa) Hours Hours
1 176 (80) 670 (4620) 170 750 (5170) 200
2 176 (80) 650 (4480) 340 730 (5020) 400
3 176 (80) 630 (4345) 510 705 (4870) 600
4 176 (80) 610 (4210) 680 685 (4715) 800
5 176 (80) 590 (4070) 850 660 (4565) 1000
6 176 (80) 580 (4000) 1000 640 (4415) 1200
A Calculate infernal test pressure in accordance with .

p_ 28
(7]
— =1

Where:
P = test pressure, psig (kPa);
S test pressure hoop stress, psi. (kPa)

Do meapured outside diameter, in. (mm)
t = meapured minimum wall thickness, in (mm)

B Test temperfiture tolerance +3.6 °F (2 °C). Test pressure tolerance + 5psi (+35 kPa); test pressure hoop stress values are_rotinded to the nearest 5 psi or § kPa.

one ductilp specimen failure and the average time before
failure for|all specimens shall be greater than the specified
“minimum)| average time before failure” for the selected Table
Al.1 Condition. If more than one ductile failure occurs before
the Table Al.1 “minimum average time before failure,” it is
permissibl¢ to conduct one retest at a Table A1.1 Condition of
lower stregs and longer minimum average time before failure
for the maferial designation except that for Table A1.1 Condi-
tion 6 no retest is permissible. Brittle failure of any specimen
in the tes{ sample when tested at Table Al.1 Condition 1
through 6 fonstitutes failure to meet this requirement and no
retest is allowed.

A1.2.1.3 Provision for retest (if needed)—The retest sample
shall be six specimens of the same pipe or tubing ‘size and
material dpsignation from the same time frame as’ the test
sample pef Al.2.1.2. For the retest, any specimen failure
before the [‘minimum average time before failtwe” at the retest
condition ¢f lower stress and longer miniiium average time
before failfire constitutes failure to meet.this requirement.

Note Al.]—Table Al.1 conditions are.based on PE validation require-
ments per PPI TR-3 with Condition“\6 being 85% of Condition 1 test
pressure hoop stress and six timesigreater minimum average time before
failure. Conglitions 2 through 5.dre linear stress and time interpolations
between Copditions 1 and (6. The intent of multiple conditions is to
maintain eqyivalent perfermance criteria, but provide for retest in the
event of ducfile failure<The'test pressure hoop stress levels for Conditions
2-5 are linedr interpolations for arbitrarily chosen time increments. An
equivalent performarce requirement, however, may be determined by
arbitrarily cHoosing a test pressure hoop stress between Conditions 1 and

TABLE A1.2 Product Quality Control Tests

Property Frequency

Diameter Once every hour or every coil,

whichever is less frequent
Wall thickness, Once every hour or every coil,
whichever is less frequent
Ring\fénsile or burst pressure Testing shall commence at the|
beginning of production of a
particular pipe or tubing size, gnd
shall continue weekly thereaftd. If
production is interrupted, testirlg shall
recommence after the interrupfion as
though at the beginning of
production.

acceptable result to select the pipe produced in the interim that ddes pass
the requirement. Pipe that does not meet the requirement shall be r¢jected.

Note Al.3—For pipe sizes above 4-in. nominal diameter, th¢ quick
burst test (Test Method D1599) may be replaced by the Appareft Ring
Tensile Strength Test (Test Method D2290) if agreed to betwgen the
purchaser and the manufacturer.

A1.3 Fittings Tests
Al.3.1 The fittings tests listed in the following sub-
paragraphs shall be conducted at the frequencies indicafed.

Note Al.4—When any fitting fails to meet the requirements|of this
specification, or the applicable referenced fitting specification, adflitional
tests should be made on fittings produced back to previous acdeptable
result to select the fittings produced in the interim that do mpet the

1ot 2o 43 hbaf £oil
Hterporat g e nti-tverage-tme-oerorerahtre—rof

6 and linearl
example for PE 4710 material, at 670 psi test pressure hoop stress, the
minimum average time before failure would be 927 hours (200 + (750 —
670) x ((1200 — 200) / (750 — 640)) = 927).

A1.2.2 Product Quality Control (Note A1.2) The tests in
Table A1.2 shall be made per size per extrusion die at the
denoted frequencies and the test results recorded and filed for
inspection on request.

Note A1.2—When the pipe fails to meet this specification in any test,
additional tests shall be made on the pipe produced back to the previous

84

Tequirements. FItings that do not meet the requirements shall be rejected.

A1.3.2 Dimensions:
A1.3.2.1 Socket Fittings:
(a) Socket Entrance, Bottom and Minimum Internal
Diameters—Once an hour or one out of ten fittings, whichever
is less frequent.
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(b) Wall Thickness—At the beginning of each production
setup for each cavity.

A1.3.2.2 Butt Fusion Fittings:(a) Outside Diameter and
Wall Thickness—Once an hour or one out of ten fittings,
whichever is less frequent.

A1.3.3 Other Tests:

A1.3.3.1 PE Fittings—At the start of each production run,
whenever production conditions have changed, or when the
resin lot is changed, but not less frequently than once per 500

SD-2513

[1] Crushing a fitting, or a portion of a fitting, in a manner
that applies load in the direction normal to the knit line. See

Note A1.5.

[2] Apparent tensile strength tests of a ring cut from a fitting,
with the load oriented normal to the knit line. See Note A1.6.

[3] Burst testing of the fitting. See Note Al.
(b) The integrity of at least one part from ea
shall be verified, using a method selected by th

6.
ch mold cavity
e manufacturer

as appropriate for this specific product and process.

fittings [thereatter, the Tollowing tests snall be made:
(a) The knit line strength for at least one fitting from each
cavity ghall be demonstrated by one of the following tests:

A2.1| Visual inspection of every length of pipe for work-
manship defects shall be carried out at the manufacturer’s
plant. Measurements of outside diameter and wall thickness
shall b¢ made for each hour’s production or each length of
pipe, whichever is less frequent.

A2.2| Lengths of pipe that are shorter than standard shipping
lengths| are butt-fused to produce standard lengths. Such
build-up lengths must otherwise meet all of the product
requirefnents of this specification.

The|producer or supplier shall fuinish a certificate of compliance stating that the material was manufactured, sz
and inspected in accordance.with the Specification, including year date, the Supplementary Requirements,
requir¢gment designated ifivthe purchase order or contract, and that the results met the requirements of that Spq
Supplgmentary Requiféments, and the other requirements. A signature or notarization is not required on thd
complfance, but the) document shall be dated and shall clearly identify the organization submitting t
Notwithstanding the absence of a signature or notarization, the certifying organization is responsible for the d

document.

A2. IN-PLANT QUALITY CONTROL PROGRAM FOR 14-IN. AND LARGER DIAMETER
POLYETHYLENE PIPE

A3. CERTIFICATION

Note Al.5—Separation in the knit constitutes a failpire.
Note Al.6—In tests 2 and 3 the strength reqéitem¢nts shown in the

annexes must be met.

A2.3 Manufagturers of pipe shall conduct su
control tests, as.dre appropriate to their manuf
tions thatwill provide assurance that the produ
of Section™5 will be met in place of the actual
the specified tests.

Note A2.1—The pressure tests required under produg
tests for performance. These tests are not adaptable {
control. Quality control tests have not been standard
requirements for such tests vary substantially from o
plant to another.

Ch other quality
hcturing opera-
Ct requirements
performance of

It requirements are
b in-plant quality
ized because the
he manufacturing

mpled, tested,
hnd any other
cification, the
certificate of
he certificate.
ontents of the
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X1.1 General
X1.1.1 The

ASME NM.3.1-2022

APPENDIX

X1. DESIGN CONSIDERATIONS

design of a PE piping system for natural gas

service must include consideration of the combined effects of

time, internal

and external stress, and environment as an

overall basis for selecting a specific kind and size of PE pipe.
The design sffess tor PE pipc used for transmission or

distribution of

internal pressure, psig (MPa),
dimension ratio,

average outside diameter, in. (mm), and
minimum wall thickness, in. (mm).

S
I

X1.2.2 The following expression can be used to determine

hatural gas and petroleum fuels is regulated by

the U.S. Deparfment of Transportation as published in OPS 49

CFR Part 192

bf the Code of Federal Regulations.

X1.2 Design Hquations

X1.2.1 Rela
The following
size, and wall

where:

S = stress
(MPa

ionship Between Pipe Stress and Pressure—
xpression is used to relate stress, pressure, pipe
hickness:

P=2S/(DR— 1) (X1.1)
or

28/[(D, /1) — 1]

in the circumferential or hoop direction, psi

s

the burst pressure or sustained pressures needed in tes
P,=2S/(DR—1)

where:
P, = burst pressure, psig (MPa),
Sy = yield stress, psi (MPa), and
DR = dimension ratio.

P =2S/(DR—1)
where:
P, = sustained pressur€, psig (MPa),
S, = fiber stress psiy(MPa), and
DR = dimensiorratio.

X1.2.3 Relation” between Hydrostatic Design Basis
and Hydrostatic Design Stress (HDS)—The HDS is detg
by multiplying the HDB by a design factor, f. The desigi
f, has.a¥alue less than 1.0.

ting:
(X1.2)

(X1.3)

(HDB)
rmined
1 factor,

86
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HDS = (HDB) (f) (X1.4)

Note X1.1—The actual choice of design factor for a given installation
must be reviewed by the design engineer taking into account federal, state,
and local code requirements. For example, the design factor for gas
pipelines under the jurisdiction of the Department of Transportation is
0.32.

Norte X1.2—In some countries, the ISO MRS method is used to
determine the maximum operating pressure (MOP) using the formula
MOP = 2 MRS/(DR-1) C, which incorporates the pipe DR (dimension
ratio), the MRS (minimum required strength) of the pipe material as
determined by ISO 9080 and ISO 12162 and the design coefficient (C).
Guidany T T fs T i T
referenpes: ISO 4437, ISO 12162, and PPI TR-9.

X1.3 Design Stress and Internal Pressure for Natural
Gas

X1.B.1 The design stresses for natural gas pipe are based on
the hydrostatic design basis at 73 °F (23 °C) obtained in
accordance with Test Method D2837. The test medium should
be nafural gas or simulated natural gas except that water may
be usgd where previous tests have shown that for the particular
type of plastic, water and natural gas give essentially the same
test rgsults. The hydrostatic design basis of the PE presently
included in the applicable ASTM specifications are as follows:

PE Pipe Hydrostatic Design

Material Designation Basis at
73 °F (23 °C), psi (MPa)
PE2708 1250 (8.6)
PE4710 1600 (11.0)

X1.B.2 The design stresses for natural gas at service tem-
peratufres above 73 °F (23 °C) should be based on hydrostatic
desigi] basis of the pipe that are applicable for the particular use
tempefature.

X1.B.3 The design stress for PE pipe for fuel gases-other
than rJatural gas should be based on hydrostatic, design basis
categdries that have been established with the/ntended gas as
the pressurizing medium (see X1.7.2 for information on the
effect jof common LPG fuels on the long-term strength of PE

pipes)

Nortg X1.3—Water may be used in dieu of a particular fuel gas where
previoys tests have shown that the\results obtained with water are
equivalent.

X1.B.4 The design stiesse$ for natural gas are obtained by
multiglying the hydrostatic design basis by design factors or
servicg factors accotding to the class of location as described in
Chaptpr IV ofs the" ASME Code for Pressure Piping ASME
B31.8| or, for gas/Operators in the United States, Subpart C of
the Minimam\Federal Safety Standards for Transportation of
Naturgl and Other Gas by Pipeline, OPS 49 CFR Part 192.

SD-2513

X1.4 Thermal Stress

X1.4.1 Calculate the longitudinal stress (theoretical) in-
duced in a pipe member between fixed points as follows:
S=EXCXAt (X1.5)
where:
S = stress, psi (MPa),
E = modulus of elasticity, psi (MPa), instantaneous, at
73 °F (23 °C),
C = coefficient of expansion, in./in./°F, (mm/mm/°C), and
At = maximum temperature minus minimum~tgmperature,
°F (°C).
X1.4.1.1 The measured stress has been) deternjined to be

less than that calculated. This difference is,caused bl the stress

relaxation in viscoelastic materials.

X1.4.2 Calculate the theoretialforce sustained pt the fixed
points (typically joints) in a pipe member as folloys:

RS XA (X1.6)
where:
F = force, Ibf (N),
S = stress, psi{(MPa), and
A = cross-§eCtional pipe wall area, in.> (mm?).

X1.4.3¢ Cdlculate pipe contraction in unrestrpined pipe
caused\by a reduction in temperature as follows:

AL =k XL XC XAt (X1.7)

Where:
4 L = change in length,

k = 1000 for AL (mm), L (m), C (°C™"), A 1 (°C), or
k = 12 for AL (in.), L (ft), C (°F™"), A t (°F),

L = original length,

C = coefficient of linear expansion, and

At = temperature change.

X1.5 Installation Procedure

X1.5.1 It is recognized that certain minimum refjuirements
exist for the support of earth loads from backfill] and other
external forces. Proper installation techniques can b¢ used with
flexible conduit (as defined by Marston and Spangler (2)) to
support relatively large earth loads without excesgive deflec-
tion by mobilizing lateral passive soil forces. Proper installa-
tion technique ensures that the necessary passive sqil pressure
at the side of the pipe will be developed and mainfained. It is
also recognized that internal pressures may be Yaluable in
minimizing the deflection caused by earth loads. [nstallation
procedures described in Recommended Practige D2774,
ASME B31.8, and the AGA Plastic Pipe Mafpual for

Gac Servica aro rocommoandad

X1.3.5 For liquefied petroleum gas (LPG) applications, a
maximum operating pressure of 30 psig (206 kPa) is recom-
mended in NFPA 58 by the members of the National Liquefied
Petroleum Gas Association. Liquefied petroleum gas has a
higher condensation temperature than does natural gas; this
maximum pressure is recommended to ensure that plastic pipe
is not subjected to excessive exposure to LPG condensates.
(See X1.7.1.)

TS vce—H S+ HHHEHGEH-

X1.5.2 Unrestrained PE pipe expands and contracts from
thermal change significantly more than metallic pipe. This ratio
may be of the magnitude of ten to one. Typical coefficients of
thermal expansion for unrestrained pipe for PE is 9.0 x 10~
(in./in.)/°F 24.30 (mm/mm)°C.
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X1.5.2.1 Mains and service lines installed by insertion are
considered to approximate unrestrained conditions inside the
casing pipe except at end connections. Direct-burial pipe is
considered to be partially restrained by passive soil pressures
except in the vicinity of joints.

X1.5.3 Internal pressure, earth settlement, ground
movement, and thermal contraction impose stresses on the pipe
that can be transmitted to joints. These stresses are additive.
Installation practices should reflect the need for continuous

ASME NM.3.1-2022

other gases, which can include other hydrocarbons (for
example, ethane, propane, butane, pentane), inert gases (for
example, nitrogen, carbon dioxide), and odorants. The long
term effect of natural gas (methane, but with minor amounts of
other gases) at 73 °F (23 °C) has been shown to be

essentially equivalent to that of water at 73 °F (23 °C) for PE

pipe.
X1.7.2 Other Fuel Gases—In accordance with this
specification, PE materials must have not less than a 1250 psi

support and co
and backfilling
joints, particul
pipe.

X1.5.4 TItis
the pipe itself
fusion, and me
provide such j
the assembly p|

itainment of (e pipe througn suitable bedding
procedures. Attention should be given to all
irly to transition joints between PE and metal

lesirable to have pipe joints that are as strong as
in the longitudinal (axial) direction. Thermal
Chanical joints outlined in 6.10, Category 1 can
int strength. The joint strength is a function of
ocedure, the design of the fitting, and the pipe

material and d
X1.5.5 For

ensions (see X1.5.5).

ose mechanical devices that are not designed

to restrain the pipe against pullout forces, provisions must be

made in the

eld to prevent pullout, keeping in mind that

mechanical joints are vulnerable to the effects of internal

pressure, temp
movement. A
sleeve-type fitt
of pressure sez
field to prevent

prature changes, earth settlement, and ground
somewhat limited alternative is to use long
ngs that permit limited movement without loss
1. Otherwise, provisions must be made in the
pullout through suitable anchoring at the joint.

X1.5.6 Plastic pipe joined with mechanical connectors that

utilize a compr
of a tubular sti

pssion-type gasket must be reinforced by means
ffener that extends at least under the sectiontef

pipe being conpressed by the gasket and the gripping“device

(where used).
meet the perf]
manufacturer g
shall meet the

X1.5.7 Kink
kinks shall not

X1.6 Repair (

X1.6.1 Repd
circumstances.
use of full enc
Guide F1025. A
be found in m

The stiffener shall be nonsplit-type, design to
prmance requirements recommefided by the
f the fitting in which it is usedy'and the joint
est requirements outlined i 6;10.

s found in the pipe shall\b¢ cut out. Pipe with
be placed in service-

Considerations

irs may be nfade to PE pipe under appropriate
Selection, and.installation considerations for the
rclement(band clamps are available in ASTM
\dditional information on repair of PE pipe may
anufacturers’ literature, the AGA Plastic Pipe

Manual for Ga

ACSNAEL P21 Q T M M 2|
ZTOJIVITS DI T.0 Ody TTASTHTSSTOTT aticr

HDB for 73.4 °F (23 °C), for methane. It has been shewn that
aliphatic gaseous fuels of higher molecular weights) ,thlan me-
thane (natural gas) somewhat reduce the long:term $trength
of PE pipe materials compared to when using'methape or
water as the pressurizing medium. The(teduction in |PE’s
long-term strength caused by gaseous.propane, propylene and
butane is modest, well under 20 %. ©nuthis basis one report
considers an HDB of 1000 pS§i,, for 73.4 °F(23 °C), as a
reasonable and conservative design basis for PE piping mate-
rials intended for LPG fuel gas service.

X1.7.2.1 However, ifchas also been shown by thg above
referenced studies that propane, propylene and butane, Wwhen in
the liquid phase,scdn cause a greater reduction in lopg-term
strength, up ta 40%. Accordingly, the use of PE piping to
convey LPG gaseous fuels should recognize this effectfand the
design and™operation of such piping should consifler the
possibility for the occurrence of condensates. Extensivie expe-
riencé~has shown that the NFPA maximum recomfnended
operating pressure of 30 psig for LPG systems (see [X1.3.4)
both minimizes the possible occurrence of condensates and
gives adequate consideration of the effect of LPG fuel§ on the
long-term strength of PE piping.

X1.7.2.2 Tt has been reported, that during the heat flusion
joining of PE piping that has been in service conyeying
fuel gases that consist of, or that include heavier hydrocar-
bons, the PE surfaces being heated in preparation for fusion
sometimes exhibit a bubbly appearance. This bubbling is the
result of the rapid expansion (by heat) and passage of ab-
sorbed heavier hydrocarbon gases through the molten mate-
rial. Heat fusion (butt, socket, saddle, or electrofusioh) joint
strength may be reduced by the presence of the fheavier
hydrocarbons. Pimputkar et al conclude that for a sysfem op-
erating at 50psi and conveying a mixture of as high §s 16
volume percent in methane the propane concentration in PE
will be under 0.2 percent, sufficient to sometimes shofv some
bubbling, but not high enough to effect any significan{ degra-
dation in fusion strength. However, if the concentrdtion of

o .
DT VICTT

Distribution Piping Systems, and in the ASME Guide for Gas
Transmission and Distribution Piping Systems.

X1.7 Environmental Effects

X1.7.1 Natu

ral Gas—The natural gas of commerce consists

of methane as the principal constituent with minor amounts of

propane in PE exceeds 0.2 percent, there is the risk of a rapid
and large drop in fusion strength. Field tests to verify the level
of contamination and subsequent degradation of joint strength
are not currently available. Therefore, in the case of PE pipe
that has previously been installed in these types of services,
one should use mechanical fittings to join or repair the pipe.

Note X1.4—PPI Technical Report TR 22-88 lists maximum op-
erating pressures for various minimum operating temperatures at which
condensates will not form in LPG systems in which the primary fuels are
propane and butane.
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SPECIFICATION FOR SOCKET-TYPE POLYETHYLENE
FITTINGS FOR OUTSIDE DIAMETER-CONTROLLED
POLYETHYLENE PIPE AND TUBING

%z@ SD-2683

(Identical with ASTM D2683-14 except for additional requirements in section 11 and Annex A1, revised marking re
quirements in para. 9.1.5, and quality. assurance requirement in para. 10.1 has been made mandatory.)
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Specification for
Socket-Type Polyethylene Fittings for Outside Diameter-
Controlled Polyethylene Pipe and Tubing

1. Scope

1.1 This spg
tings for use
pipe as specifie
ments for matg
performance
specification, ¢

1.2 The valu
as standard. THh
conversions to
and are not col

1.3 The foll
test method p
standard does 1
if any, associat
of this standa
practices and {
tions prior to |

2. Referenced|

2.1 ASTM |
D618 Practid

cification covers polyethylene socket-type fit-
with outside diameter-controlled polyethylene
d by Specifications D3035 and D2513. Require-
rials, workmanship, dimensions, and pressure
are included. Where applicable in this
pipe” shall mean “pipe and tubing.”

es stated in inch-pound units are to be regarded
e values given in parentheses are mathematical
SI units that are provided for information only
isidered standard.

wing safety hazards caveat pertains only to the

brtion, Section 8, of this specification: This
ot purport to address all of the safety concerns,
d with its use. It is the responsibility of the user
[d to establish appropriate safety and health
etermine the applicability of regulatory limita-
se.

Documents

randards:
e for Conditioning Plastics for Testing

D1598 Test
Under Co

D1599 Test
Pressure

Method for Time-to-Failure of Plastic Pipe
istant Internal Pressure
ethod for Resistance to Short-Time Hydraulic
Plastic Pipe, Tubing, and Fittings

D1600 Termjnology for Abbreviated Ternis Relating to Plas-

tics
D2122 Test
moplastic

ethod for Determining Dimensions of Ther-
ipe and Fittings

D2513 Specification for Polyethylene (PE) Gas Pressure
Pipe, Tubing, and Fittings

plastic is PE.

by the minimum wall thickness.

D2657 Practice for Heat Fusion Joining of Polyplé
and Fittings

D3035 Specification for Polyethylene (PE)\Plastic Pij
PR) Based on Controlled Outside Diameter

D3350 Specification for Polyethylene \Plastics Pipe
tings Materials

F412 Terminology Relating te_Plastic Piping Systems

2.2 Federal Standard:

Fed. Std. No. 123 Marking for Shipment (Civil Age

2.3 Military Standard:

MIL-STD-129 Marking for Shipment and Storage

2.4 Plastic Pipe\Iustitute

PPI TR-3 Palicies and Procedures for Developing
static Design Basis (HDB), Pressure Design Basis
Strength” Design Basis (SDB), and Minimum R
Strength (MRS) Ratings for Thermoplastic Pipin
rials or Pipe7

BPI TR-4 HDB/SDB/PDB/MRS Listed Materials, P|
ing of Hydrostatic Design Basis (HDB), Strength
Basis (SDB), Pressure Design Basis (PDB), and M
Required Strength (MRS) Ratings for Thermoplag
ing Materials or Pipe

3. Terminology

3.1 Definitions are in accordance with Terminolog
and abbreviations are in accordance with Terminology
unless otherwise specified. The abbreviation of polye

3.2 standard thermoplastic pipe dimension ratio
the ratio of pipe outside diameter to wall thicknes
calculated by dividing the average outside diameter of

4. Classification

4.1 This specification covers polyethylene fittings

in Pipe
be (DR-

and Fit-

ncies)

Hydro-
(PDB),
equired
r Mate-

PI List-
Design
nimum
tic Pip-

y F412
D1600,
thylene

SDR)—

s. It is
he pipe

of the

sacket type made as me‘iﬁpd insS1andsS?2
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4.1.1 Fittings covered by this specification are normally
molded. In-line fittings such as couplings, unions, bushings,
caps, nipples, etc., may be extruded or machined from extruded
stock. Special fittings such as transition fittings and tapping
teets shall be assembled and fabricated in accordance with
procedures agreed upon between the manufacturer and the
purchaser.

4.1.2 Fittings covered by this specification are intended to
be joined by heat fusion to PE pipe.

4.1.3 Fittings intended for use in the distribution of natural

SD-2683

6.1.1.1 Laying Lengths—Laying lengths shall be in accor-

dance with manufacturer’s specifications.

6.1.2 The maximum angular variation of any opening shall

not be more than 2° off the true centerline axis.

6.1.3 The minimum wall thickness of fittings shall be 125 %
of the minimum wall thickness of the pipe with which they are
designed to be joined. For reducing fittings, the smallest size

wall thickness shall be 125 % of the smallest pipe

6.2 System Pressure Test Requirements:

wall.

gas of petroleum fuels shall also meet the requirements of
Specification D2513.

5. M3

5.1|Polyethylene Compound—Polyethylene material com-
pounds suitable for use in the manufacture of fittings under this
speciffcation shall meet Specification D3350 and shall meet the
Specification D3350 classification and property requirements
in Talle 1, and shall have PPI TR-4 HDB and HDS listings at
73°F [23°C) and HDB listings 140°F (60°C) in accordance
with Table 1.

5.2|Color and Ultraviolet (UV) Stabilization—Polyethylene
materfal compounds shall meet Specification D3350 code C or
E. Cogle C material compounds shall have 2 to 3 percent carbon
black.| Code E material compounds shall be colored with UV
stabiliger.

5.3
the m|
virgin
alone
classif
rewor
ments

terials

Rework Material—Clean polyethylene compound from
hnufacturer’s own production that met 5.1 and 5.2 as
material is suitable for remolding into fittings, either
or blended with new compound of the same cell
ication or material designation. Fittings containing~the
K material shall meet the material and product ‘require-
of this specification.

6. Re]

6.1

6.1,
as sho
with
mininf

quirements

Dimensions and Tolerances:

1 Fittings, sockets, dimensions, and tolerances shall be
wn in Table 2 and Table 3 whén imeasured in accordance
B.4. For reducing fittingsysocket and inside diameter
ums for the appropriateSize shall apply.

TABLE 1 Specification D3350 Classification of Polyethylene Fittings Materials

oty T, n < PR .
O 27T OToTI=1eTTT. \apinre. Sirengir— e muim short-

term rupture strength of the fitting and fused pipe
less than the minimum short-term rupture sttength
or tubing in the system when tested in accordance
The test pressures shall be as shown in Table 4. Test
shall be prepared for testing as described in 8.5.1.

6.2.2 Sustained Pressure—Thgfitting(s) and fus

hall not be

f the pipe
with 8.5.2.
specimens

ed pipe or

tubing shall not fail (as defined in the Descriptions of Terms

Section of Test Method D{598) at the test pressur
Table 5 when tested invaccordance with 8.5.3.
uniformity in preparation/of assemblies for sustain

bs given in
To ensure
bd pressure

evaluation, all test joints shall be made in accordance with heat

fusion practices found in D2657.

7. Workmanship, Finish, and Appearance

7.1 Fhe manufacture of these fittings shall be in
with\good commercial practice so as to prody
meeting the requirements of this specification. Fittir
Bomogeneous throughout and free of cracks, hol
inclusions, or injurious defects. The fittings shall be
as commercially practicable in color, opacity, d
other physical properties.

8. Test Methods

8.1 Conditioning—Condition the test specimens
3.6°F (23 = 2°C) for 40 h minimum prior to test in
with Procedure A of Methods D618, for those t
conditioning is required and in all cases of disagre

8.2 Test Conditions—Conduct tests at the stand
tory temperature of 73.4 * 3.6°F (23 = 2°C).

hccordance
ce fittings
gs shall be
bs, foreign
as uniform
bnsity, and

at 73.4 =
hccordance
ests where
Ement.

hrd labora-

hysical Properties,

Cell Classification and Properties for Polyethylene Pipe Materials

PE2606 PE2706 PE2708 PE3608 PE3708 PE3710 PE4708 PE4710
Density, 2 2 2 3 3 3 4 4
Melt Index 3or4 3or4 3oré4 4 4 4 4 4
Flexural’'modulus =4 =4 =4 =4 =4 =4 =4 =5
Tensile Strength =3 =3 =3 =4 =4 =4 =4 =4
Slow crack growth resistance 6 7 7 6 7 7 7 7
(F1473)
Hydrostatic strength classifica- 3 3 3 4 4 4 4 4
tion
Color and UV Stabilizer? CorE CorE CorE CorE CorE CorE CorE CorE
HDB at 140°F (60°C), PPI TR-4, B B B B B B B B
psi (MPa)
HDB at 73°F (23°C), PPI TR-4, 630 (4.34) 630 (4.34) 800 (5.52) 800 (5.52) 800 (5.52) 1000 800 (5.52) 1000
psi (MPa) (6.90) (6.90)

ASee 5.2.
BListing required; consult manufacturer for listed value.
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TABLE 2 Fittings for Outside Diameter-Controlled Polyethylene Pipe”

D B

%

A
1

c—=i

A Socket Entrance Diameter?

B Socket Bottom Diameter®? c D

Nominal Average Tolerance Maximum Average Tolerance on Maximum Socket Inside Diameter
Pi Diameter on Diameter Out-of- Diameter Diameter Out-of- Depth, !
Flpe Round Round min min max

Size, in.,

in. (mm)
2 0.810 +0.005 +0.008 0.804 +0.005 +0.008 0.625 0.648 078p4
(20.57) (+0.127) (£0.203) (20.42) (+0.127) (+0.203) (15.88) (16.46) (20]42)
-0.010 -0.026
(-0.254) (~0.660)
Ya 1.020 +0.008 +0.010 1.012 +0.008 +0.010 0.625 0814 1.0R0
(25.91) (20.203) (+0.254) (25.70) (+0.203) (£0.254) (15.88) (20.68) (25|91)
-0.012
(~0.305)
1 1.275 +0.008 +0.010 1.267 +0.008 +0.010 0.687 1.020 1.2f5
(32.38) (+0.203) (+0.254) (32.18) (+0.203) (+0.254) (17.4) (25.91) (32]38)
-0.012
(~0.305)
1Va 1.620 +0.008 +0.012 1.612 +0.008 +0.012 Q875 1.301 1.6R0
(41.15) (£0.203) (+0.305) (40.94) (+0.203) (+0.305) (22.22) (33.04) (41|15)
-0.016
(~0.4086)
12 1.860 +0.010 +0.012 1.849 +0.010 +Q012 0.875 1.496 1.8p9
(47.24) (+0.254) (+0.305) (46.96) (+0.254) (#£0.305) (22.22) (38.0) (a7]22)
-0.020
(~0.508)
2 2.335 +0.010 +0.012 2.324 +0.010 +0.012 0.875 1.885 2.3p4
(59.31) (£0.254) (+0.305) (59.03) (+0.254) (+0.305) (22.22) (47.88) (59|28)
-0.020.
(-0'508)
3 3.455 +0.015 +0.015 3.439 +0.015 +0.015 1.000 2.780 3.4p4
(87.76) (+0.381) (+0.381) (87.35) (10.381) (+0.381) (25.4) (70.61) (8773)
-0.025
(~0.635)
4 4.450 +0.015 +0.015 4.434 +0.015 +0.015 1.125 3.575 4.449
(113.03) (+0.381) (+0.381) (112.62) (+0.381) (+0.381) (28.58) (90.80) (113]00)
-0.035
(~0.889)
A Minimum difhensions have zero negative tolerance. The sketches-and designs of fittings are illustrative only. Entrance chamfer or radius is optional.
B Measured af top of socket wall taper, just below entrance radius.
© Dimensions of tools should be checked for consistency Withyfittings used. Socket bottom diameter must be equal to or smaller than entrance diameter.
P Measured a} bottom of socket wall taper, just above Hottam radius.

8.3 Sampling—Select at randem sufficient quantity of fit- 8.5.1 Prepare test assemblies in such a manner thatf each,
tings from|each lot of shipment and test to determine that the whether individual fittings or groups of fittings, is a dystem
basic prop¢rties and dimen$ions are in conformance with this incorporating at least one length of pipe or tubing and pne or
specificatign. more fittings in addition to end closures. Fuse all fiftings’

Note 1—For individtal orders or specifications, only those tests and O}ltleFS with the appropriate size p,lp,e or tubing. One pigce of
numbers of fests specifically agreed upon between the purchaser and the p%pe H} the system shall have a minimum length equal fo five
manufacturef need_be conducted. pipe diameters.

8.4 Dintensions—Measure-in-accordance—with-Test- Method 8.5.2 Short-Term Rupture Test—The test eguipment,

TS TVIeTHOe

D2122.
8.4.1 Maximum out-of-round tolerance on sockets applies
to the actual measured average inside diameter.

Note 2—Example—In the 1-in. IPS size, if the actual measured
average inside socket entrance diameter was 1.281 in. (32.54 mm) then the
extreme measured diameters due to ovality can be 1.291 in. (32.79 mm)
maximum and 1.271 in. (32.28 mm) minimum when the out-of-round
tolerance is =0.010 in. (2.54 mm).

8.5 Pressure Test:

procedures, and failure definition shall be as specified in Test
Method D1599. Increase the hydrostatic pressure at a uniform
rate such that the specimen fails between 60 and 70 s from the
start of the test. Minimum failure pressures are shown in Table
4.

8.5.3 Sustained Pressure Test—Prepare six fitting specimens
as prescribed in 8.5.1

8.5.3.1 Sustained pressure tests shall be conducted in accor-
dance with Table 5 and Test Method D1598 using water as the
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TABLE 3 Fittings for Outside Diameter-Controlled Polyethylene Tubing”

; \;7777777- i
[e— C —]
A Socket Entrance Diameter® B Socket Bottom Diameter®? c D
Nominal Average Tolerance Maximum Average Tolerance on Maximum Socket Inside Diameter
Tubin Diameter on Diameter Out-of- Diameter Diameter Out-of- Depth, ;
Si 9 Round Round min min max
in. (mm)
> 0.585 +0.010 +0.010 0.575 +0.010 +0.010 0.625 0.500, 0.585
(14.86) (+0.25) (+0.25) (14.61) (+0.25) (+0.25) (15.88) (12.70) (14.86)
-0.007 -0.007
(-0.18) (-0.18)
/4 0.835 +0.010 +0.010 0.825 +0.010 +0.010 0.625 0.750 0.835
@1.21) (+0.25) (+0.25) (20.96) (£0.25) (+0.25) (15.88) (19.05) (1.21)
1.075 +0.008 +0.008 1.070 +0.008 +0.008 0.625. 0.850 1.078
(27.30) (+0.20) (+0.20) (27.18) (+0.20) (+0.20) (15.88) (21.59) (27.38)
-0.012
(~0.30)
1N/ 1.330 +0.008 +0.010 1.322 +0.008 +0.010 0.687 1.250 1.330
(33.78) (+0.20) (+0.25) (33.58) (£0.20) (£0.25) (17.45) (31.75) (33.78)

A Minimlim dimensions have zero negative tolerance. The sketches and designs of fittings are illustrative only.-Entrance chamfer or radius is optional.

B Measyred at top of socket wall taper, just below entrance radius.

€ DimerJsions of tools should be checked for consistency with fittings used. Socket bottom diameter mustde equal to or smaller than entrance diameter.,

P Measyred at bottom of socket wall taper, just above bottom radius.

TABIE 4 Quick Burst Minimum Hoop Stress Requirements for
Wafer At 73°F (23°C) for SDR-PR PE Plastic Pipe Fittings” -®
| Material psi (MPa)
Density Class 2 materials 2500 (17.24)
Density Class 3 and 4 materials 2900 (20.00)
A For oytside diameter controlled pipe, calculate internal test pressure in acor-
dance With the following formula:
p_ 2S
=7, 1
t
Where
P = test pressure, psig (kPa)
S = test pressure hoop stress, psi. (kPa)
Do = measured outside diameter, in. (mm)s-and

measured minimum wall thickness, in_(mm)

BFiber Ytress listed are to be calculated,on\the pipe being used in the test, not the

pressyrizing medium. JThe “test sample” shall be three speci-
mens.|Select onesFable 5 Condition for the material designa-
tion apd test thethree specimen test sample.

8.5.B.2 Passing results are (a) non-failure for all three
specrmens at a time equal to or greater than the ‘minimum
average ot e
specimen failure and the average time before fallure for all
three specimens shall be greater than the specified “minimum
average time before failure” for the selected Table 5 Condition.
For Table 5 Conditions 1 through 5: if more than one ductile
failure occurs before the “minimum average time before
failure”, it is permissible to conduct one retest at a Table 5
Condition of lower stress and longer minimum average time
before failure for the material designation. For Table 5 Condi-
tion 6 no retest is permissible. Brittle failure of any specimen

93

before«the Table 5 “minimum average time befdre failure”
constitttes failure to meet this requirement and rfo retest is
allowed.

8.5.3.3 Provision for retest (if needed). The retest sample
shall be three specimens of the same pipe or tubirlg size and
material designation from the same time frame as the “test
sample”. For the retest, any specimen failure pefore the
“minimum average time before failure” at the retest condition
of lower stress and longer minimum average time before
failure constitutes failure to meet this requirement.

9. Packaging and Package Marking

9.1 Fittings shall be marked with the following:

9.1.1 Manufacturer’s name or trademark,

9.1.2 Material designation (such as, PE 27086, HE 3608, or
PE 4710),

Nortke 3—Edarlier editions of Specification D2683 included PE material
designations PE2406, PE3406, PE3407 and PE3408. Changgs to Specifi-
cation D3350 and PPI TR-3 led to changes in thermoplastic material
designation codes, resulting in material designation PE2406|being super-
seded by material designations PE2606 and PE2708, materiafl designation
PE3406 being superseded by PE3606, material designation HE3407 being
discontinued, and material designation PE3408 being superseded by
materlal demgnatlons PE3608 PE3708 PE37]0 PE4708 ind PE4710.
T emination of
information and to update spe(nﬁcatlons and literature, during the transi-
tional period, product markings that include both older and newer
materials designations, for example PE2406/PE2606, may occur.

9.1.3 Fittings intended for the transport of potable water
shall include the seal or mark of the laboratory making the
evaluation for this purpose,

9.1.4 Size, and

9.1.5 ASME SD-2683 or both ASME SD-2683 and ASTM
D2683.
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TABLE 5 Elevated Temperature Sustained Pressure Test Requirements*-®
PE2606, PE2706, PE2708 PE3608 PE3708, PE3710, PE4710
PE4708
Test Pressure Hoop Stress Minimum Average Test PressureMinimum
Test A N )

Condition Temperature, AR Time Before ‘I;allure, Hoo& Avgrage

°F (°C)B psi (kPa) Hours Stress”  Time
psi (kPa)”  Before
Failure,
Hours®

1 176 (80) 670 (4620) 170 750 (5170) 200

2 176 (80) 650 (4480) 340 730 (5020) 400

3 176 (80) 630 (4345) 510 705 (4870) 600

4 176 (80) 610 (4210) 680 685 (4715) 800

b 176 (80) 590 (4070) 850 660 (4565). |1000

b 176 (80) 580 (4000) 1000 640 (4415) | 1200

“A Calculate irfternal test pressure in accordance with
2S

Where:

P = test
S = test
Do = mea|

mea|

BTest tempera
Table 5 condit
minimum aver.
maintain equiv
for arbitrarily ¢
Conditions 1 al
the minimum 4

bressure, psig (kPa)

bressure hoop stress, psi. (kPa)

bured outside diameter, in. (mm), and
Eured minimum wall thickness, in (mm

)

Lire tolerance + 3.6°F (+ 2°C). Test pressure tolerance + 5 psi (+ 35 kPa); test pressure hoop stress values arérounded to the nearest 5 psi or 5 kP
bns are based on PE validation requirements per PPl TR-3 with Condition 6 being 85% of Condition ¥.test pressure hoop stress and six times
ge time before failure. Conditions 2 through 5 are linear stress and time interpolations between Conditions 1 and 6. The intent of multiple conditig
hlent performance criteria, but provide for retest in the event of ductile failure. The test pressure hoopstress levels for Conditions 2-5 are linear interp
osen time increments. An equivalent performance requirement, however, may be determineddy arbitrarily choosing a test pressure hoop stress 4
d 6 and linearly interpolating the minimum average time before failure. For example for PE3710 and PE4710 material, at 670 psi test pressure hoog
verage time before failure would be 927 hours (200 + (750 — 670) x ((1200 — 200) / (750Q — 640)) = 927).

h. Note:
greater

9.2 Whe
marking, id
ing sequen

9.3 All required markings shall be legible and so applied as
to remain [legible under normal handling and installation
practices. If indentation is used, it shall not reduce the\wall
thickness tq less than the minimum value for the fittings,-and it
should be demonstrated that these marks have no effeét on the
long-term dtrength of the fittings. In addition toythe. above, the
fittings shall bear an appropriate code numberithat will assure
identificatign on the fittings as to month of-production and resin
formulas uged in the production of said fittings. The manufac-

re the size of the fitting does not allow complete
entification marking may be omitted in the follow-
e: size, designation number, material designation.

ns is to
lations
etween
stress,
turershall maintain such additional records as are necesdary to
confirm identification of all coded fittings.
10. Quality Assurance
10.1 The manufacturer affirms that the product| was
manufactured, inspected, sampled, and tested in accorflance
with this specification and has been found to megt the
requirements of this specification.
11. Certification
11.1 Certification shall be as required by Annex Al.

SUPPLEMENTARY REQUIREMENTS

GOVERNMENT / MILITARY PROCUREMENT

These requirements apply only to federal/military procurement, not domestic sales or transfers.

Responsibility for Inspection—Unless otherwise specified in
the contract or purchase order, the producer is responsible for
the performance of all inspection and test requirements speci-
fied herein. The producer may use his own or any other suitable

94

facilities for the performance of the inspection and test
requirements specified herein, unless disapproved by the pur-
chaser. The purchaser shall have the right to perform any of the
inspections and tests set forth in this specification where such
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inspections are deemed necessary to ensure that material
conforms to prescribed requirements.

Note S1.1—In U.S. federal contracts, the contractor is responsible for
inspection.

Packaging and Marking for U.S. Government Procurement

Packaging —Unless otherwise specified in the contract, the
material shall be packaged in accordance with the supplier’s
standard practice in a manner ensuring arrival at destination in
satisfactory condition and which will be acceptable to the
carrier at lowest rates. Containers and packing shall comply

SD-2683

with Uniform Freight Classifications rules or National Motor
Freight Classifications rules.

Marking—Marking for shipment shall be in accordance with
Fed. Std. No. 123 for civil agencies and MIL-STD-129 for
military agencies.

Norte S2.1—The inclusion of U.S. Federal Government procurement
requirements should not be construed as an indication that the U.S.

Federal Government uses or endorses the products described in this
specification.

This r

S3. Potable Water Requirement—Products intended for
contact| with potable water shall be evaluated, tested, and
certifiedl for conformance with ANSI/NSF Standard 61 or the

POTABLE WATER REQUIREMENT

pquirement applies whenever a Regulatory Authority or user calls for the product to,béwused to convey o
tact with potable water.

ANNEX

to be in con-

health effects portion of NSF Standard 14 by
certifying organization when required by the reg
ity having jarisdiction.

an acceptable
ulatory author-

(Mandatory Information)

Al. \“CERTIFICATION

The producer or supplier shall furnish a certificate of compliance stating that the material was manufacture
tested, and inspected in accordance with the'Specification, including year date, the Supplementary Require
any other requirement designated in the'purchase order or contract, and that the results met the requiremg
Specification, the Supplementary Requirements, and the other requirements. A signature or notarization is n
n the certificate of compliance, butthe document shall be dated and shall clearly identify the organization
the certificate. Notwithstanding the absence of a signature or notarization, the certifying organization is resp
the contents of the document.

1, sampled,
ments, and
nts of that
bt required
submitting
pnsible for
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SPECIFICATION FOR POLYETHYLENE (PE).PLASTIC
TUBING

%z@ SD-2737

entical wit -12a except for additional requirements in section 11 and Annex A1l, revised marking re|

Identical with ASTM D2737-12 pt for additional requi i ion 11 and Al Al ised king

quirements in para. 9.1.5, renumbering of section, 12, and quality assurance requirement in para. 10.1 has been mad¢
mandatory.)
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Specification for

Polyethylene (PE) Plastic Tubing

1. Scope

1.1 This specification covers polyethylene (PE) plastic tub-

ing in outside

liameters and SDR’s that are pressure rated for

water. Includefl are requirements for PE compounds, and

requirements
workmanship,
pressure, burst

1.2 The text|

and test methods for PE plastic tubing
dimensions, elevated temperature sustained
pressure and marking.

of this specification references notes, footnotes,

and appendixes which provide explanatory material. These

notes and footr]

otes shall not be considered as requirements of

the specificatioph. Notes and footnotes in tables and figures, and

Supplementary

cation.

1.3 The valy

Requirements are requirements of the specifi-

es stated in inch-pound units are to be regarded

as standard. The values given in parentheses are mathematical

conversions to

SI units that are provided for information only

and are not copsidered standard.

Note 1—Joiniy

tubing is not reco

g PE plastic tubing with fittings that require flaring the
mmended because Practice D3140, the technique used to

make the flare hap been withdrawn (discontinued).

Note 2—Refée]
PE2406, PE3306

ences and PE compound descriptions for PE2305,
PE3406, and PE3408 have been removed.dte" to

changes in Speciffcation D3350 and PPI TR-3. For removed desighations,

refer to previous

editions of Specification D2737, Specification’D3350,

PPI TR-3 and PP TR-4. The removal of these PE compounds does not
affect pipelines tHat are in service. PE compounds and.niaterial designa-

tions resulting fr

addressed in Sec]

1.4 The foll

test methods
standard does 1

if any, associat
of this standa

practices and {
tions prior to |

m changes in Specification D3350\and PPI TR-3 are
on 5.

wing safety hazards caveat pertains only to the
ortion, Section 7, ©f\‘this specification: This
ot purport to address‘all of the safety concerns,
d with its use. {t/is'the responsibility of the user
d to establish)appropriate safety and health
eterming’the applicability of regulatory limita-
se.

A _ D L
s I\Clclcl]ced l)"tlll"e"'s I

2.1 ASTM Standards:

D618 Practice for Conditioning Plastics for(Testing

D638 Test Method for Tensile Properties lof Plastics

D1238 Test Method for Melt Flow Rates) of Thermo
by Extrusion Plastometer

D1598 Test Method for Time-to-Failure of Plast
Under Constant Internal Préssure

D1599 Test Method for ReSistance to Short-Time H)
Pressure of Plastic Pip¢,Tubing, and Fittings

D1600 Terminology for Abbreviated Terms Relating
tics

D1603 Test Methiod for Carbon Black Content in
Plastics

D2122 Test\Method for Determining Dimensions @
moplastic Pipe and Fittings

D2565 Practice for Xenon-Arc Exposure of Plas
tended for Outdoor Applications

D2837 Test Method for Obtaining Hydrostatic Desig
for Thermoplastic Pipe Materials or Pressure Desig
for Thermoplastic Pipe Products

D3350 Specification for Polyethylene Plastics Pipe
tings Materials

D3140 Practice For Flaring Polyolefin Pipe And Tu

D4218 Test Method for Determination of Carbor
Content in Polyethylene Compounds By the
Furnace Technique

F412 Terminology Relating to Plastic Piping Systel;Ts

G154 Practice for Operating Fluorescent Light Appa
UV Exposure of Nonmetallic Materials

G155 Practice for Operating Xenon Arc Light Appar
Exposure of Non-Metallic Materials

2.2 APWA Standard:
APWA Uniform Color Code

plastics
¢ Pipe
draulic
to Plas-
Olefin
f Ther-
ics In-

n Basis
n Basis

ind Fit-
bing

Black
Muffle-

atus for

atus for
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2.3 NSF Standards:
NSF/ANSI Standard No. 14 for Plastic Piping Components
and Related Materials

2 X HDS
PR={

SDR+1) (0

NSF/ANSI Standard No. 61 for Drinking Water Systems Zizere: fing f ter, 73°F (23°C). psi (kPa)
C ts—Health Effect = pressure rating for water, , psi (kPa
s oo HDS = hydrostatic design stress for water at 73°F (23°C),
2.4 PPI Standards: psi (kPa)
PPI TR-3 Policies and Procedures for Developing Hydro- SDR = standard dimension ratio

static Design Basis (HDB), Pressure Design Basis (PDB),
Strength Design Basis (SDB), and Minimum Required
Strength (MRS) Ratings for Thermoplastic Piping Mate-
rials or Pipe
PPI|TR-4 HDB/SDB/PDB/MRS Listed Materials, PPI List-
ing of Hydrostatic Design Basis (HDB), Strength Design
asis (SDB), Pressure Design Basis (PDB), and Minimum
equired Strength (MRS) Ratings for Thermoplastic Pip-

Note 3—PR and HDS must have the same units. See Appendix X1 for
maximum pressure ratings for water.

/I_’) Thic c?aniﬁrwxﬁnn COMVEES BE Hlbiﬂg l’H stand
sion ratios SDR 7.3, SDR 9, and SDR 11.

5. Materials

5.1 Polyethylene Compound—Polyethylene d
suitable for use in the manufactufé~ef tubing

ard dimen-

ompounds
under this

=

1]

g Materials or Pipe specification shall meet thermoplastic materials lesignation

3. Tetminology codes PE270$ or PE3608 or PE4608 or PE4710, and shall meet

Table 1 requirements for PE2708 or PE3608 or PE4608 or

3.1 |Definitions—Unless otherwise specified, definitions are PE4710, and shall meet thermal stability, brittleneds tempera-

in accprdance with Terminology F412 and abbreviations are in ture and elongation at break requirements in accorflance with
accordance with Terminology D1600. Specification D3350.

. . . 5.1.1 Color @and Ultraviolet (UV) Stabjlization—

4. Tuping Classification Polyethylene ¢ompounds shall meet Specification [}3350 code

4.1|General—This specification covers PE plastic tubing  C, D or E. In addition, Code C polyethylene compunds shall

made [from PE compounds in three standard dimension ratios  have 2 t0°3 percent carbon black, and Code D or E|polyethyl-

and pfessure rated for water. Pressure ratings for water are ene compounds shall have sufficient UV stabilizei| to protect

depenflent on the PE compound in accordance with the  tubing“from deleterious UV exposure effects during unpro-

following relationship: tectéd outdoor shipping and storage for at least eighteen (18)

months.

Note 4—Pipe users should consult with the pipe manufjcturer about

the outdoor exposure life of the product under consideratiof. Evaluation
of UV stabilizer in Code D or E PE compound using Practice D2565 or
Practice G154 or Practice G155 may be useful for this purgose.
TABLE 1 Polyethylene Compound Requirements
Material Designation
Requirement PE2708 PE3608 PE4608 PE4710
Required Value
Mihimum HDB at 140°F
(6¢4°C), psi (MPa), A A A A
pe} Test Method D2837 800 (5.5) 800 (5.5) 800 (5.5) 800 (§5)
anfl PPI TR-3
HOS for water at 800 (5.5) 800 (5.5) 800 (5.5) 1000 (6.9)
73[F (23°C) psi (MPa),
pef Test Method D2837
anfl PPl TR-34
Mdlt flow rate =0.40 g/10 min Cond. =0.15 g/10 min =0.15 g/10 min =0.15 g/[l0 min
pel TestMethod D1238 190/2.16 or =20 g/10 Cond. 190/2.16 or Cond. 190/2.16 or Cond. 190/2.16 or
min Cond. 190/21.6 =20 g/10 min =20 g/10 min =20 g/10 min
Cond. 190/21.6 Cond. 190/21.6 Cond. 190/21.6
Specification D3350 Required Value
Cell Classification
Property Requirement
Density (natural base resin) 2 3 4 4
SCG Resistance 7 6 6 7
Color and UV Stabilizer Code? C,DorE C,DorE C,DorE C,DorE
A Contact manufacturer or see PPI TR-4 for listed value.
BSee 5.1.1.
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5.1.2 Colors for solid color, an external color layer or color
stripes—In accordance with the APWA Uniform Color Code,
blue shall identify potable water service; green shall identify
sewer service; and purple (lavender) shall identify reclaimed
water service. Yellow identifies gas service and shall not be
used.

5.2 Products intended for contact with potable water shall
be evaluated, tested and certified for conformance with NSF/
ANSI Standard No. 61 or the health effects portion of NSF/
ANSI Standard No. 14 by a certifving oreanization acceptable

ASME NM.3.1-2022

uniform. It shall not be possible to cleanly separate any two
layers with a probe or point of a knife blade at any point.

6.4 Carbon Black—Polyethylene tubing produced using
Code C polyethylene compound per 5.1.1 shall contain 2 to 3%
carbon black when tested in accordance with 7.5.

6.5 Burst Pressure—The minimum burst pressure for tubing
shall be as given in Table 4, when determined in accordance
with 7.6 using a minimum hoop stress of 2520 psi (17.4 MPa)
for Table 1 density cell 2 polyethylene compound or 2900 psi

to the authprity having jurisdiction.

5.3 Re
the manufg
5.2 as ney
tubing whe
material dg
meet all th

ork Material—Clean polyethylene compound from
cturer’s own tubing production that met 5.1 through

PE compound is suitable for re-extrusion into
n blended with new PE compound having the same
signation. Tubing containing rework material shall
e requirements of this specification.

6. Requir¢gments

6.1 Woi
throughou
inclusions,
commercid
physical pi

6.2 Dimensions and Tolerances:

6.2.1 Ouwtside Diameters—The outside diameters and toler-

ances shall be as shown in Table 2 when measured in
accordancd with 7.4.

kmanship—The tubing shall be homogeneous

and free from visible cracks, holes, foreign
or other defects. The tubing shall be as uniform as
[ly practicable in color, opacity, density, and other
operties. See 5.1.2.

(20.0 MPa) for Table 1 density cell 3 or 4 polyethylene
compound. In addition, the failure shall be ductiles

evated
hylene
at the

6.6 Elevated Temperature Sustained Pressyre—El
temperature sustained pressure tests for eaeh polyet
compound designation per Table 1 used ‘iryproduction
facility shall be conducted twice annually ‘per 7.7.

all be
br 7.9.

6.7 Inside Surface Ductility for Tubing—Tubing sh
tested for inside surface ductilityivaccordance with 7.8

Note 6—Tensile elongation ‘t€sting per 7.9 provides a quarjtifiable
result and is used for referee testing and in cases of disagreement.

7. Test Methods

7.1 Conditioning—Condition as specified in th
method. Where conditioning is not specified in the test m|
condition,the test specimens at 73 = 3.6°F (23 = 2°C) W
regard go, relative humidity for not less than 4 h prior to t
in acecordance with Procedure A of Practice D618, or af]
3.6°F (23 = 2°C) for not less than 1 h in accordanc¢

b test
ethod,
ithout
he test
73 =
with

6.2.1.1 Qut-of-roundness—Out of roundness shall be in )
accordancd with Table 2 as extruded, but before coiling for Brocedure D of Practice D618.
packaging [when measured in accordance with 7.4. 7.2 Test Conditions—Conduct tests in accordance with the

Note 5—{Coiling may increase out-of-roundness, depending.on the  conditions specified in the test method, or if not specifiedin the
coiling methpd and coil dimensions. test method, at 73.4 = 3.6°F (23 = 2°C) without regprd to

6.2.2 Wyl Thicknesses—The wall thicknesses ar(d tolerance ~ relative humidity.
shall be ay shown in Table 3 when measured if ,accordance 7.3 Sampling—The number and selection of sample§ shall
with 7.4.. Wall thickness shall be inclusivevof* all extruded  be as specified in the test method, or if not specified in the test
concentric [layers. ) ) method, sample selection shall be as agreed upon by the
) 6.2.3 Wall Thickness Variation—The wgll thickness varia- purchaser and seller. In case of no prior agreement, any Sample
tion shall rfot exceed 12 % when medsuied in accordance with selected by the testing laboratory shall be deemed adeqate.
74. . . 7.3.1 Test Specimens—Not less than 50 % of the test|speci-
6.2.4 Thickness of Outer Layer—For tubing produced by 0 required for any pressure test shall have at least a part of
simultaneopis multiple . eXnsion, the. (])(uter concentric layer the marking in their central sections. The central section fis that
shall be at|least 0.020 in (@5 mm) thick. portion of the tubing sample that is at least one pipe digmeter

6.3 Bonfl—For tubitrg® produced by simultaneous multiple away from an end closure. The entire marking shhll be
extrusion, [the bond<bétween the layers shall be strong and documented in testing records.

TABLE 2 Outside Diameters and Tolerances for PE Plastic Tubing
Tubing Outside
Size Diameter, Outside Diameter Out-of-Roundness,
in. (mm) Tolerance, in. (mm) in. (mm)

s 0.625 (15.87 +0.004 (0.10) 0.030 (0.76)

% 0.750 (19.05) +0.004 (0.10) 0.030 (0.76)

% 0.875 (22.23) +0.004 (0.10) 0.030 (0.76)

1 1.125 (28.58) +0.005 (+0.13) 0.030 (0.76)

1Va 1.375 (34.93) +0.005 (+0.13) 0.030 (0.76)

1% 1.625 (41.23) +0.006 (+0.15) 0.030 (0.76)

2 2.125 (53.98) +0.006 (+0.15) 0.030 (0.76)
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TABLE 3 Wall Thickness and Tolerances for PE Plastic Tubing
Wall Thickness, in.”
SDR 7.3 SDR 9 SDR 11
in. (mm) in. (mm) in. (mm)

Tubing Size, in. Minimum Tolerance Minimum Tolerance Minimum  Tolerance Minimum Tolerance Minimum Tolerance Minimum  Tolerance
Y2 0.086 +0.010 (2.18) (0.25) 0.069 +0.010 (1.75) (0.25) 0.062 +0.010 (1.57) (0.25)
% 0.103 +0.010 (2.62) (0.25) 0.083 +0.010 (2.11) (0.25) 0.068 +0.010 (1.73) (0.25)
s 0.120 +0.012 (3.05) (0.30) 0.097 +0.010 (2.46) (0.25) 0.080 +0.010 (2.03) (0.25)

1 0.154 +0.015 (3.91) (0.38) 0.125 +0.012 (3.18) (0.30) 0.102 +0.010 (2.59) (0.25)
1Va 0.188 +0.019 (4.78) (0.48) 0.153 +0.015 (3.89) (0.38) 0.125 +0.012 (3.18) (0.30)
112 0.233 +0.022 (5.92) (0.56) 0.181 +0.018 (4.60) (0.46) 0.148 +0.015 (3.76) (0.38)

o n_nn4 r\_r\nn /'l‘fJn\ II\-'IA\ n_nr)r* n‘nnA /:_nn\ /I\‘I“i\ o102 I\-I\4n /A_nn\ (048)

A The rrlinimum is the lowest wall thickness of the pipe at any cross section. The maximum permitted wall thickness, at any cross section, is the minimumjwall thickness

plus the] stated tolerance. All tolerances are on the plus side of the minimum requirement. Wall thickness variation shall be in accordance with 62.3.

TABLE 4 Minimum Burst Pressure for PE Plastic Tubing Pipe

Minimum Burst Pressure” psi (kPa)

SDR PE2708 PE3608, RE4608, PE4710

psi (kPa) psi (kPa)
7.3 800 (56517) 921 (6352)
9 630 (4345) 725 (5000)
1 504 (3476) 580 (4000)

AMinimym burst pressure calculated in accordance with:

Where:

Pz =| burst test pressure, psi (kPa)

S =| minimum hoop fiber stress, psi. (kPa)

S =| 2520 psi (17,370 kPa) for Specification D3350 density cell 2 PE compound per Table 2.

S =| 2900 psi (20,000 kPa) for Specification D3350 density cell 3 and 4 PE compoufid per Table 2.
D, =| measured average inside diameter, in. (mm)

t =| measured minimum wall thickness, in (mm).

Test tmperature tolerance +3.6°F (+ 2°C). Test pressure tolerance + 5 psi(/35 kPa);

7.4 |Dimensions and Tolerances—Use any length of tubing
to defermine the dimensions. Outside, diameter, out-of-
roundpess, and wall thickness shall be m&asured in accordance
with Test Method D2122.

7.4l Outside Diameter—Measure-the outside diameter of
the tulping in accordance with Test Method D2122. The average
outsidp diameter is the arithmetie average of the maximum and
mininjum diameter at anyetoss section. The tolerance for
out-offroundness shall-apply only to tubing prior to shipment.

7.5 |Carbon Black—For all tubing manufactured with Code
C polyethylene.commpound, determine in duplicate the carbon
black [contenttitvdccordance with Test Method D1603 or Test
Methdd D4218.

7.6 |Burst Pressure—The test equipment, procedures and

7.7.1 For the selected Table 5 Condition, passing results are
(a) non-failure for all three specimens at a time ¢qual to or
greater than the “minimum average time before failpire”, or (b)
not more than one ductile specimen failure and the average
time before failure for all three specimens shall be dreater than
the specified “minimum average time before failufe” for the
selected Table 5 Condition, or (c¢) successful retest|per 7.7.3.

7.7.2 For the selected Table 5 condition, failure tp meet this
requirement is (a) brittle failure of any specimen when tested
at Table 5 Condition 1 through 6, or (b) ductile fafilure of all
three specimens.

7.7.3 Provision for Retest for Table 5 Conditiony 1 through
5—If a second ductile failure occurs before the [‘minimum
average time before failure”, it is permissible to cpnduct one

failure definitions shall be as specified in Test Method D1599.

7.7 Elevated Temperature Sustained Pressure Test—
Elevated temperature sustained pressure tests for each Table 1
material designation used in production of tubing in accor-
dance with this specification at the facility shall be conducted
per D1598, and Table 5 using water as the pressurizing
medium. The “test sample” shall be three specimens of any
tubing size or SDR. One Table 5 Condition for the applicable
material designation shall be selected for the test.

Tetest at a lable o Conditon ol lower siress and longer
minimum average time before failure for the material designa-
tion. The retest sample shall be three additional specimens of
the same tubing size and material designation from the same
time frame as the test sample per 7.7. For the retest, any
specimen failure before the “minimum average time before
failure” at the retest condition constitutes failure to meet this
requirement. For Table 5 Condition 6 no retest is permissible.

7.8 Bend-back Test Method:
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TABLE 5 Elevated Temperature Sustained Pressure Test” Requirements

PE2708, PE3608, PE4608

PE4710

Test Test Pressure Minimum Test Pressure Minimum
Condition Temperature, Hoop Stress, Average Time Hoop Stress, Average Time
°F (°C) psi (kPa) Before Failure, psi (kPa) Before Failure,
hours hours
1 176 (80) 670 (4620) 170 750 (5170) 200
2 176 (80) 650 (4480) 340 730 (5020) 400
3 176 (80) 630 (4345) 510 705 (4870) 600
4 176 (80) 610 (4210) 680 685 (4715) 800
5 176 (80) 590 (4070) 850 660 (4565) 1000
6 176 (80) 580 (4000) 1000 640 (4415) 1200
AA Calculate ipterrat-test-presstre-i-aceorde R
28
P= D, -1
t
Where
P = ftest gressure, psi (kPa)
S = test gressure hoop stress, psi. (kPa)
D, = meadured average inside diameter, in. (mm)

t mea
Test temperat|

Table 5 con|
minimum ave
maintain equi\
for arbitrarily g
Conditions 1
pressure hooq

7.8.1 S
rings from
7.8.2 Sy
bent per 7.
will be tes
7.8.3 In
within 5 n
tubing insi
Using an
equipment
specimen
specimen
times the |
unaided (n
ID surface
7.84 V

7.9 Elof
79.1 H
mens cut i

ured minimum wall thickness, in (mm)

fuarely cut four 1 8 to 1 3% in. (29 to 35 mm) wide
tubing. Condition the rings per 7.1.

lit each ring longitudinally so that when reverse
B.3, the pipe ID for each quadrant around the tubing
ed.

a well-lit area, perform the following procedure
hin: (a) Bend each split ring specimen so that the
e surface is on the outside surface of.the bend. (b)
hpparatus such as a bench vis¢ or other suitable
close the legs of the specimén together. When the
egs are closed together, theytop of the bend-back
hall extend above the point of closure by 3 = %
minimum wall thickries$ per Table 3. (¢) With the
hked) eye, visuallysexamine the reverse-bent tubing

isible brittle\Cracking or crazing indicates failure.

gation-dtéBreak Test Method:
ive Tést\Method D638 Type III or Type IV speci-
h thélongitudinal direction from locations equally

re tolerance + 3.6°F (+ 2°C). Test pressure tolerance + 5 psi (+ 35 kPa); test pressure hoop stress values are rodnded to the nearest 5 psi or 5

927 = 200+< (750 — 670) x

(1200 — 200)
(750 — 640) )

8. Retest and Rejection

8.1 Except as provided in 7.7.3, if the results of any
do not meet the requirements of this specification, the

kPa.

Hitions are based on PE validation requirements per PPl TR-3 with Condition 6 being 85% of Condition 1 test ftessure hoop stress and six timeq greater
hge time before failure. Conditions 2 through 5 are linear stress and time interpolations between Conditions f.and 6. The intent of multiple conditi
alent performance criteria, but provide for retest in the event of ductile failure. The test pressure hoop stress levels for Conditions 2-5 are linear intergolations
hosen time increments. An equivalent performance requirement, however, may be determined by arbitrarily choosing a test pressure hoop stress between
nd 6 and linearly interpolating the minimum average time before failure. For example for PE3710 afd)PE4710 compound designations, at 670| psi test
stress, the minimum average time before failure would be 927 hours:

ns is to

test(s)
test(s)

shall be conducted again only by agreement betweg¢n the

purchaser and the seller. Under such agreement, mir

limum

requirements shall not be lowered, changed, or modifigd, nor

shall specification limits be changed. If upon retest,
occurs, the quantity of product represented by the test(s
not meet the requirements of this specification.

9. Marking

Failure
does

9.1 Marking on the tubing shall include the following

information. Marking shall be spaced at intervals of no

more

than 5 ft (1.5 m). Marking shall be applied such that legibility

is maintained after normal handling and installation.
9.1.1 Tubing size (for example, 1 TUBING).
9.1.2 Tubing SDR
9.1.3 The PE material designation in accordance wij

th the

spaced arbund the circumference of the mhing shall bhe

material designation prescribed in Table 1 (for example,

conditioned per 7.1 and tested in accordance with Test Method
D638 at a cross-head separation speed of 2 in. (50.8 mm) min.
If the specimen thickness must be reduced by machining, the
tubing ID surface shall be left unaltered.

7.9.2 —The percent elongation at break for each test speci-
men shall exceed 400 %.

Note 7—Specimen machining that produces smooth surfaces and
uniform thickness is necessary. Surface cuts or scratches and non-uniform
thickness in the specimen gage length can detrimentally affect test results.

PE3608).

9.1.4 Pressure rating for water in psi or kPa, (for example,
160 psi. or 1103 kPa)

9.1.5 ASME SD-2737 or both ASME SD-2737 and ASTM
D2737.

9.1.6 The manufacturer’s name (or trademark) and a code
that identifies manufacturing location, PE compound source,
manufacturing date and relevant production information such
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provide an explanation of the code. requirements of this specification.

9.1.7

Tubing intended for the transport of potable water

shall also include the seal or mark of the laboratory making the ~ 11. Certification

evaluation for this purpose, spaced at intervals specified by the

SD-2737

with this specification and has been found to meet the

11.1 Certification shall be as required by Annex Al.

laboratory.
Note 8—Manufacturers using the seal or mark of a laboratory must
obtain prior authorization from the laboratory concerned. 12. Keywords
121 CTS: CTS—tubing—DR:OD controlied
10. Quality Assurance tubing; plastic pipe; plastic tubing; potablefw3
10.1| The manufacturer affirms that the product was :grl\}:ilsge ipges;er%?getgﬁﬁné St}l;tl){m%; atp;ortal;k;
manufgctured, inspected, sampled, and tested in accordance pIpe; & ’ pip

water service pipe; water service tubing

ANNEX

(Mandatory Information)

Al. CERTIFICATION

The producer or supplier shall furnish a certificate of compliance stating that the material was manufacturg
tested, and inspected in accordance with the Specification,@ncluding year date, the Supplementary Requir
any other requirement designated in the purchase orderor contract, and that the results met the requiren;
Specification, the Supplementary Requirements, and-the other requirements. A signature or notarization is
on the certificate of compliance, but the document'shall be dated and shall clearly identify the organizatiof
the certificate. Notwithstanding the absence of @ysignature or notarization, the certifying organization is res
the contents of the document.

; PE pipe; PE
iter pipe; poly-
water tubing;
L water tubing;

bd, sampled,
ements, and
ents of that
hot required
| submitting
ponsible for
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X1.1 Maximum tubing pressure ratings for use with water

ASME NM.3.1-2022

APPENDIX
(Nonmandatory Information)

X1. SOURCE OF HYDROSTATIC DESIGN STRESSES

may be determined using PPI recommended hydrostatic design conditions.
stress (HDS) ratings for the PE compound per Section 5 and

Table 1. Maxi

um-internal prpqanp ratings for cold water are X1 2 Information on HDS is available in Table
o

shown in Tablg X1.1. At the manufacturer’s discretion and Method D2837, PPI TR-3 and PPI TR-4.

water or other media, or for variations of internal or external

1, Test

responsibility, ¢ther pressure ratings may be recommended for
TABLE X1.1 Maximum Pressure Rating, PR, for SDR-PR PE Pipe for Use With Water
Nominal Pressure Rating*Z psi (kPa)
SDR PE2708, PE3608, PE4608 RE4710
psi (kPa) psi (kPa)
7.37 250 (1725) 315 (2170)
gt 200 (1380) 250 (1725)
1t 160 (1100) 200 (1380)
AMinimum burst prgssure calculated in accordance with
PR— 2HDS
~ (SDR-1)

Where:

Pg =

HDS = hydrost
SDR = standar

BTable values roun
Editorially corred

burst tept pressure, psi (kPa)

htic design stress for water at 73°F (23°C), psi. (kPa) (Table 1)
Il inside dimension ratio

ed to nearest 5 psi or 5 kPa.
ted in February 2012.
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SPECIFICATION FOR CHLORINATED POLY{VINYL
CHLORIDE) (CPVC) PLASTIC HOT- AND COLD-WATER
DISTRIBUTION SYSTEMS

%z@ SD-2846/SD-2846M

(Identical with ASTM D2846/D2846M-19a except for additional requirements in section 17 and Annex A1, revised
marking requirements in para. 12.2.3, renumbering of section 18, and quality assurance requirement in para. 14.1 ha
been made mandatory.)
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Specification for
Chlorinated Poly(Vinyl Chiloride) (CPVC) Plastic Hot- and
Cold-Water Distribution Systems

ASME NM.3.1-2022

1. Scope

1.1 This spg
assembly, and
chloride) plasti
ponents made i
water service
components cd
street fittings,
cements, and a
included for
tolerances, hyd
mocycling resi
fication are intg
and cold, potal

1.2 The pro
for use with thg
are chemically
inherent hazarg
tems with con
manufacturers
Consult with
their specific te

Note 1—Pres
contain large am|
hazards should a

1.3 The text
and appendixe
notes and footn
not be conside

1.4 The valu

cification covers requirements, test methods,
methods of marking for chlorinated poly(vinyl
C hot- and cold-water distribution system com-
h one standard dimension ratio and intended for
up to and including 180 °F (82 °C). These
mprise pipe and tubing, socket-type fittings,
plastic-to-metal transition fittings, solvent
lhesives. Requirements and methods of test are
materials, workmanship, dimensions and
rostatic sustained pressure strength, and ther-
stance. The components covered by this speci-
nded for use in residential and commercial, hot
le water distribution systems.

lucts covered by this specification are intended
distribution of pressurized liquids only, which
compatible with the piping materials. Due to
s associated with testing components and sys-
pressed air or other compressed gases some
10 not allow pneumatic testing of their products,
pecific product/component manufacturers\for
sting procedures prior to pneumatic testing:
urized (compressed) air or other compressed gases
punts of stored energy which presentgserious safety
kystem fail for any reason.
of this specification references netes, footnotes,
5 which provide explanatory” material. These
ptes (excluding those imtables and figures) shall
ed as requirements ©f\the specification.

es stated in eithersSI units or inch-pound units

are to be regaﬁed separately-aS.standard. The values stated in

each system

system shall b
values from th
with the standg

ay not be-eXdct equivalents; therefore, each
e used ifidependently of the other. Combining
e twoSsystems may result in non-conformance
rd.

Note 2—Suggested hydrostatic design stresses and hydrdstatic]
ratings for pipe, tubing, and fittings are listed in Appendix Xyl Dg
installation considerations are discussed in Appendix X2. An
performance qualification and an in-plant quality ‘Centrol pro
recommended in Appendix X3.

1.5 The following safety hazards caveat pertains onl

pressure
sign and
optional
bram are

to the

test method portion, Sections 9 and_ 10, of this specification:

This standard does not purpoxtdo address all of thd
concerns, if any, associated with its use. It is the respo
of the user of this standgrd-to establish appropriatd
health, and environmental ‘practices and determine th
cability of regulatory limitations prior to use.

1.6 This intersiational standard was developed in
dance with intépndtionally recognized principles on st
ization established in the Decision on Principles
Developmeént of International Standards, Guides and
mendations issued by the World Trade Organization Te
Barriers to Trade (TBT) Committee.

27 Referenced Documents

2.1 ASTM Standards:

D1598 Test Method for Time-to-Failure of Plast
Under Constant Internal Pressure

D1599 Test Method for Resistance to Short-Time Hy
Pressure of Plastic Pipe, Tubing, and Fittings

D1784 Specification for Rigid Poly(Vinyl Chloride
Compounds and Chlorinated Poly(Vinyl CH
(CPVC) Compounds

D2122 Test Method for Determining Dimensions d
moplastic Pipe and Fittings

D2444 Practice for Determination of the Impact Re
of Thermoplastic Pipe and Fittings by Means of
(Falling Weight)

D2837 Test Method for Obtaining Hydrostatic Desig
for Thermoplastic Pipe Materials or Pressure Desig
for Thermoplastic Pipe Products

safety
usibility
safety,
appli-

accor-

ndard-
for the
Recom-
chnical

¢ Pipe
rdraulic

(PVCO)
loride)

f Ther-

istance
a Tup

n Basis
n Basis

F402 Practice for Safe Handling of Solvent C

bments,
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Primers, and Cleaners Used for Joining Thermoplastic
Pipe and Fittings

F412 Terminology Relating to Plastic Piping Systems

F493 Specification for Solvent Cements for Chlorinated
Poly(Vinyl Chloride) (CPVC) Plastic Pipe and Fittings

F645 Guide for Selection, Design, and Installation of Ther-
moplastic Water- Pressure Piping Systems

F1498 Specification for Taper Pipe Threads 60° for Thermo-
plastic Plpe and F1tt1ngs

F196 Specifica

Method of Jeining Poly (Vinyl Chloride) (PVC) or Chlo-
rinafed Poly\ ¢Vinyl Chloride) (CPVC) Pipe and Piping
Corppofients with Tapered Sockets

2.2 ANSY Standards:

SD-2846/SD-2846M

2.5 NSF Standards:

Standard No. 14 for Plastic Piping Components and Related
Materials

Standard No. 61 for Drinking Water Systems Components—
Health Effects

2.6 Underwriters Laboratory Standards:

UL 1738 Standard for Venting Systems for Gas-Burning
Appliances, Categories II, III, and IV

3.1 Definitions:

3.1.1 General—Definitions used in thi§ Specification are in
accordance with Terminology F412, unless otherwise speci-
fied. The abbreviation for chlorinated poly(vinyl chloride) is
CPVC. Plastic tubing denotes a particular diameter schedule of

plastic pipe in which the outside‘diameter of the
to the nominal size plus & in»(3.18 mm).

3.1.2 relation between \standard dimension ra
internal pressure—the following expression is
standard dimensien fatio, stress, and internal prg
and tubing:

2S/P =R —1
or
28/P=(D,/t )—1

where
S = stress in circumferential or hoop directi
P = internal pressure, psi (MPa),
D, = average outside diameter, in. (mm),
t = minimum wall thickness, in. (mm), and
R = standard dimension ratio, SDR

3.1.3 standard dimension ratio (SDR)—a seld

numbers in which the average outside diametef

wall thickness dimension ratios are constant f

ubing is equal

io, stress, and
used to relate
ssure for pipe

(D

(2)

n, psi (MPa),

cted series of
to minimum
r all sizes of

pipe and tubing in each standard dimension ratio, and which

are the ANSI Z17.1 Preferred Number Series 1
+1. SDR fittings shall by definition be equivaler]
socket wall thickness to the minimum wall th
corresponding SDR and size of pipe or tul
minimum body wall thickness shall be 125 % o

3.1.4 standard material designation code—t
poly(vinyl chloride) material designation code s
the abbreviation CPVC followed by two digits

D modified by
t in minimum
ckness of the
ing, and the
f that value.

he chlorinated
hall consist of
indicating the

ASTM type and grade in Arabic numerals. Whei
third and fourth digit shall be added to indicate

lov ko B0} il Ha Yo MieYah B4

€ necessary, a

tfle hydrostatic

ANSI Z17.1-1958 Preferred Numbers

2.3 Federal Standard:

Fed. Std. No. 123 Marking for Shipments (Civil Agencies)
2.4 Military Standard:

MIL-STD-129 Marking for Shipment and Storage
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MPa].

4. Classification

O] I Llllllb Ul

100 psi [0.69

4.1 Pipe, Tubing, and Fittings—This specification classifies
CPVC 4120 pipe, tubing, and fittings by a single standard
dimension ratio which shall be SDR 11, by a maximum
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TABLE 1 Outside Diameters, Wall Thicknesses, and Tolerances for CPVC 41, SDR 11, Plastic Pipe and Tubing”

Outside Diameter, in. [mm]

Wall Thickness, in. [mm]?®

Max Out-of-
Nominal Tube or Pipe Size Average Tolerance on Average Round® SDR 11
Min Tolerance

/4 Tubing 0.375 [9.5] +0.003 [+0.08] +0.003 [+0.08] 0.055 [1.40]° +0.020 [+0.51]
% Tube [10] 0.500 [12.7] +0.003 [+0.08] +0.003 [+0.08] 0.060 [1.52]° +0.020 [+0.51]
/2 Tube [15] 0.625 [15.9] +0.003 [+0.08] +0.004 [+0.10] 0.060 [1.52]° +0.020 [+0.51]
% Tube [20] 0.875 [22.2] +0.003 [+0.08] +0.005 [+0.13] 0.080 [2.03] +0.020 [+0.51]
1 Tube [25] 1.125 [28.6] +0.003 [+0.08] +0.006 [+0.15] 0.102 [2.59] +0.020 [+0.51]
1va Tube [32] 1.375 [34.9] +0.003 [+0.08] +0.007 [+0.18] 0.125 [3.18] +0.020 [+0.51]
12 Tube [40] 1.625 [41.3] +0.004 [+0.10] +0.008 [+0.20] 0.148 [3.76] +0.020 [+0.51]
2 Tube [50] 2.125 [54.0] +0.004 [+0.10] +0.010 [+0.25] 0.193 [4.90] +0.023 [}0.58]
12 Pipe [40] 1.900 [48.6] +0.006, -0.002 [+0.15, -0.05] +0.008 [+0.20] 0.173 [4.39] +0,021/ J#0.53]
2 Pipe [50] 2.375 [60.7] +0.006, -0.002 [+0.15, —0.05] +0.010 [+0.25] 0.216 [5.49] +0,026 [}0.66]

A All dimensiops are in inches and millimetres. (1 in. = 25.4 mm.)

B The minimutn is the lowest wall thickness at any cross section. The maximum permitted wall thickness, at any cross section, is the minimum wall thickness plus tHe stated

tolerance. All pvall tolerances are on the plus side of the minimum requirement.

€ The maximym out-of-roundness applies to the average measured outside diameter.
P For tubing gzes of ¥z in. and below, wall thickness minimums are not a function of SDR.

continuouy use temperature which shall be 180 °F [82 °C] and
by nomingl pipe or tubing diameters from Y4in. [9.5 mm]
through 2 |n. [50 mm)].

4.2 Trapsition Fittings—This specification classifies transi-
tion fitting$ intended for use up to and including 180 °F [82 °C]
as CPVC-180 °F on the basis of resistance to failure by
thermocycl|ing.

4.3 Solhlent Cements and Adhesives—This specification
classifies splvent cements and adhesives meeting the require-
ments confained herein as CPVC Solvent Cement or CPVC
Adhesive.

Nore 3—This specification does not include requirements for pipe
fittings interfjded to be used to vent combustion gases. UL 1738 ‘is\a
standard tha{ does include specific testing and marking requiremerits for
flue gas venfing products, including CPVC.

5. Materigls

5.1 Basic Materials Description—Chlorinated poly(vinyl
chloride) plastics used to make pipe, tubing, and fittings
meeting the requirements of this specification are categorized
by two cfiteria; namely, basic shortiterm properties, and
long-term hydrostatic strength. Sections 5.1.1 and 5.1.2 respec-
tively defije these categories.

5.1.1 Bgsic Short-Term Pyoperties—This specification cov-
ers CPV(C| 41 pipe, tubing, and fittings made from plastic
materials eeting the “mechanical strength, heat resistance,
flammability, and chemical resistance requirements for CPVC
23447 in Ypecification D1784.

Note 4—CRV.C23447 was formerly designated as CPVC Type IV
Grade 1, anki$ herein designated as CPVC 41 This is also used in

on fitting assemblies, required\by this specification (se¢ 6.2),
based on the hydrostatic strength of the corresponding gipe or
tubing.

Note 5—No hydroStatic design stress, as such, exists for fittings until
such time as long<erm ‘hydrostatic strength test methods for fittings are
developed.

5.2 The PEX fitting ends of CPVC to PEX transition flittings
shall meet. the material and dimensional requirements jof the
correspobnding PEX fitting standard.

5.3 The PERT fitting ends of CPVC to PERT trapsition
fittings shall meet the material and dimensional requirgments
of the corresponding PERT fitting standard.

5.4 Rework Material—Clean rework plastic material gener-
ated from the manufacturer’s own plastic tube or [fitting
production may be used by the same manufacturer provided the
pipe, tubing, or fittings meet all the requirements df this
specification.

6. Requirements for Pipe, Tubing and Fittings

6.1 Dimensions and Tolerances:

6.1.1 General:

6.1.1.1 Wall Minimums—Table 1 and Table 2 show wall
thickness minimums. Calculated SDR 11 fitting wall [thick-
nesses that fall below 0.102 in. [2.59 mm] for the fitting ocket
bottom, or 0.128 in. [3.25 mm] for the fitting body, shall be
arbitrarily increased to these values.

6.1.1.2 Interference Fit—The diameters and toleranfes in
Table 1 and Table 2 provide for socket-type joints having an
interference fit based on the major diameter of pipe and fubing

marking pipe, tubing, or fittings.

5.1.2 Long-Term Hydrostatic Strength—This specification
covers CPVC 41 pipe, tubing, and fittings which are further
defined by hydrostatic design stress as CPVC 4120. Pipe and
tubing are so defined on the basis of long-term hydrostatic
strength tests and are made from compounds having an
established 180 °F [82 °C] hydrostatic design stress of 500 psi
[3.45 MPa] or greater in accordance with Test Method D2837.
Fittings are so defined by hydrostatic sustained pressure tests

108

having a degree of out-of-roundness.

6.1.1.3 Out-of-Roundness—The  maximum  out-of-
roundness requirements shown in Table 1 and Table 2 for pipe,
tubing, and fittings apply to the average measured diameter.

Note 6—Example: In the 1-in. [25 mm] tubing size, if the measured
average tubing diameter was 1.123 in. [28.52 mm)], then the extreme
measured diameters due to ovality could be 1.129 in. [28.68 mm]
maximum and 1.117 in. [28.37 mm] minimum.

6.1.2 Pipe and Tubing:
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TABLE 2 Tapered Socket Dimensions for CPVC 41, SDR 11, Plastic Pipe and Tubing Fittings*?

T
» \B A Raolls /0N § 45"\ T
L/ | T N F T OF

A-SocketEmtrarceDiarmeter;

B-Socket-BottormBrarmeter

Nominal Tube
br Pipe Size Average Tolerance on Max Out-of-Round € Average Tolerance on Max Qdt-of-Round ©
Average Average
s Tulje [10] 0.508 [12.90] +0.003 [+0.08] +0.003 [+0.08] 0.494 [12.55] +0.003 [+0.08] +0.00B [+0.08]
Y Tufe [15] 0.633 [16.08] +0.003 [£0.08] +0.004 [£0.10] 0.619 [15.72] £0.003 [£0.08] +0.00# [£0.10]
¥4 Tulje [20] 0.884 [22.45] +0.003 [+0.08] +0.005 [+0.13] 0.870 [22.10] +0.003 [+0,08] +0.00p [+0.13]
1 Tubp [25] 1.135 [28.83] +0.003 [0.08] +0.006 [+0.15] 1.121 [28.47] £0.003 [£0.08) +0.00p [0.15]
174 Ttlbe 132] 1.386 [35.20] +0.003 [+0.08] +0.007 [+0.18] 1.372 [34.85] +0.003_[20,08] +0.00f [£0.18]
1% Tibe [40] 1.640 [41.66] +0.004 [£0.10] +0.008 [+0.20] 1.622 [41.20] +0,004 [20.10] +0.00B [£0.20]
2 Tubp [50] 2.141 [54.38] +0.004 [20.10] +0.010 [+0.25] 2.123 [53.92] +0.004 "[+0.10] +0.01p [20.25]
1% Pipe [40] 1.918 [48.72] +0.004 [0.10] £0.008 [£0.20] 1.900 [48.26] +0.004 [£0.10] +0.008 [£0.20]
2 Pipe [50] 2.393 [60.78] +0.004 [0.10] +0.010 [0.25] 2.375 [60.33] +0,004 [£0.10] +0.01p [20.25]
C Bocket Length, D Inside Diameter, Wall Thickness, min,” in. [mm] Entrancef min EW
nin, in. [mm] min, in. [mm] ( E,) Socket Entrance (E,) Socket Bottom F EX EZ Jn. [mm]
500 [12.70] 0.364 [9.25] 0.068 [1.73] 0.102 [2.59] 0.128 [3.25] 0.034|[0.86]
.500 [12.70] 0.489 [12.42] 0.068 [1.73] 0.102 [2.59] 0.128 [3.25] 0.034[0.86]
700 [17.78] 0.715 [18.16] 0.080 [2.03] 0.102 {2)59] 0.128 [3.25] 0.034|[0.86]
1900 [22.86] 0.921 [23.39] 0.102 [2.59] 0.102 [5.59] 0.128 [3.25] 0.034|[0.86]
100 [27.94] 1.125 [28.58] 0.125 [3.18] 0.125.43.18] 0.156 [3.96] 0.042([1.07]
1300 [33.02] 1.329 [33.76] 0.148 [3.76] 0,148 [3.76] 0.185 [4.70] 0.049|[1.24]
.700 [43.18] 1.739 [44.17] 0.193 [4.90] 0.193 [4.90] 0.241 [6.12] 0.064[1.63]
.375 [34.92] 1.494 [37.95] 0.173 [4.39] 0.173 [4.39] 0.216 [5.49] 0.058][1.47]
.500 [38.10] 1.933 [49.10] 0.216 [5.49] 0.216 [5.49] 0.270 [6.86] 0.072][1.83]

A All dimensions are in inches and millimetres. (1 in. = 25.4 mm.)

B All gketches and designs of fittings are illustrative only.

€ Maximum out-of-roundness applies to the average measured inside(diameter.
P Theg minimum is the lowest wall thickness at any cross section.

6.1.2.1 Outside Diameter and Wall Thickness—The outside
diame}ers and wall thicknesses for pipe-and tubing shall meet
the requirements for dimension and tolerance given in Table 1
when measured in accordance with Feést Method D2122.

6.1..2 Wall Thickness Range<<The wall thickness range for
pipe qnd tubing shall be,within 12 % when measured in
accordance with Test Methed D2122.

6.1..3 Flattening—There shall be no evidence of splitting,
crackipg, or breakifig)when the pipe is tested in accordance
with 9.2.

6.1.p.4 Length~Pipe and tubing supplied in straight lengths
shall have-a“tolerance on any specified length of +2, -0 in.
[+12.4, <0 mm].

6.1 B—SocketTypetfittings:

6.1.4 Plastic-to-Metal Transition Fittings:
6.1.4.1 Basic Dimensions—Plastic parts of plastic-to-metal
transition fittings shall meet the dimensional requifements of
Table 1 and Table 2, where applicable, with the| following
exceptions. Such parts shall be exempted from the require-
ments for inside diameter (waterway) and wall thickness
tolerance.
6.1.4.2 Threads—For all fittings having taper pipe threads,
threads shall conform to Specification F1498 and He gaged in
accordance with 9.5.
6.1.5 CPVC to PEX and CPVC to PERT Transitidn Fittings:
6.1.5.1 Basic Dimensions:
(1) CPVC spigot-ends of CPVC to PEX and] CPVC to

PERT fittines-shallneet-the-dimensionalreguirerments of Table

THAREST

6.1.3.1 Dimensions—Fitting sockets, inside diameters
(waterways), wall thicknesses, laying lengths, and reducing
bushing minimums shall meet the requirements for dimension
and tolerance given in Table 2, Table 3, and Table 4 when
measured in accordance with Test Method D2122. The spigot
ends of street fittings shall meet the outside diameter and
minimum wall requirements of Table 1.

6.1.3.2 Alignment—The maximum angular variation of any
socket opening shall not exceed ' ° off the true centerline axis.
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1, where applicable, with the following exceptions. Such parts
shall be exempted from the requirements for inside diameter
(waterway) and wall thickness tolerance and,

(2) CPVC tapered socket-ends of CPVC to PEX and CPVC
to PERT transition fittings shall meet the dimensional require-
ments of Table 2 where applicable.

(3) The PEX fitting end of CPVC to PEX and CPVC to
PERT transition fittings shall meet the applicable requirements
of the corresponding ASTM fitting standard. See the following
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TABLE 3 Minimum Dimensions from Center to End of Socket (Laying Length) for CPVC 41, SDR 11 Plastic Pipe
and Tubing Fittings” &€

i \ NNAN
G -
}

—|

-
=

G

Nominal Tube ¢r Pipe Size G Min? | in. [mm] JMin® , in. [mm)] N MinP | in. [mum]
% Tube [10] 0.359 [9.12] 0.174 [4.42] 0.102 [2.59)
1% Tube [15] 0.382 [9.70] 0.183 [4.65] 0.102 [259]
% Tube [20] 0.507 [12.88] 0.235 [5.97] 0.102. [2.59]

1 Tube [25] 0.633 [16.08] 0.287 [7.29] 0-102 [2.59]
114 Tube [32] 0.758 [19.25] 0.339 [8.61] 0.102 [2.59]
11 Tube [40] 0.884 [22.45] 0.391 [9.93] 0102 [2.59]
2 Tube [50] 1.134 [28.83] 0.495 [12.57] 0.102 [2.59]
115 Pipe [40] 1.022 [25.96] 0.448 [11.38] 0.102 [2.59]
2 Pipe [50] 1.260 [32.00] 0.547 [13.89] 0.102 [2.59]

A All dimensions arg¢ in inches and millimetres. (1 in. = 25.4 mm.)
B All dimensions nof shown shall be in accordance with those in Table 2.
€ The sketches and designs of fittings are illustrative only.

P Minimum dimensipns have zero negative tolerance.

TABLH 4 Dimensions of Reducer Bushings for CPVC 41, SDR 11, Socket-Type{ Plastic Pipe and Tubing Fittings*-? :¢:°
o oAl feA] NN~ 1_
TN TR - i
B -t

aiN#%% .L ’?‘ EN ; EN
AN cM
E; A\ A\ i

L—DJ-A |<-DJ->|
bt [ FEfO [Fed ]

A Tubing socket dinjensions, A, B, and C, and tolerances on these.diménsions shall be the same as in Table 2. The minimum length of the male end of the Qushing or

coupling, CM, shall
same as D in Table
for E, in Table 2.

B The minimum sodket wall thickness for reducing bushings shall be 102 in. [2.59 mm]. If the socket wall thickness exceeds the total of EJ and EN calculate

be the same as C in Table 2, but in any casé\the‘male end shall bottom in the mating fitting. Minimum waterway dimensions, D and DJ, shall be the
P. Minimum wall dimensions, EJ and EN,-apply to the larger and smaller sizes joined respectively, and shall be the same as the corresponding values

from the

appropriate E, valugs in Table 2 and the reducer bughing is cored, the inner socket shall be reinforced from the outer wall by a minimum of three ribs extendipg the full

depth of the coring,|
€ The transition fro

h D to DM shall be straightstapered as shown, or radiused, at the discretion of the manufacturer.

D A taper on the mge end of a bushing is optional. If a taper is used, it shall be a positive taper in the same direction as the taper in the socket. Whether a tapgr is used

or not, all diameterg

specifications for these/requirements: F1960, F1961, F1807,
F2080, F2098, |F2159,\K2434 and F2735.

6.2 Hydrostqtic Sustained Pressure:
6.2.1 Generdtl DGpp fnhGng and fittings (fpcfpr] as assem
o

X shall conform to thé&:diameter and tolerance for the corresponding size of tubing shown in Table 1.

test for pipe and tubing and shall be used for periodic
performance qualification. Failure to pass either test is cause
for rejection.

6.2.3 Fitting Quality—Test Condition A shall be terined the

blies) shall meet the minimum hydrostatic sustained pressure
requirements of both test conditions shown in Table 5 when
tested in accordance with 9.3.

6.2.2 Pipe and Tubing Quality—Test Condition B shall be
termed the primary sustained pressure test for pipe and tubing
and shall be used for quality control (see Appendix X3). Test
Condition A shall be termed the secondary sustained pressure

primary sustained pressure test for fittings and shall be used for
quality control (see Appendix X3). Test Condition B shall be
termed the secondary sustained pressure test for fittings and
shall be used for periodic performance qualification. Failure to
pass either test is cause for rejection.

Note 7—Drop weight impact resistance is correlatable with hydrostatic
sustained pressure resistance for CPVC 41 components, and may be useful

110


https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

ASME NM.3.1-2022

TABLE 5 Minimum Hydrostatic Sustained Pressure Requirements
for CPVC 4120, SDR 11, Pipe, Tubing, and Fitting Assemblies
Tested in Either Water or Air Bath External Environment at 180 °F

SD-2846/SD-2846M

TABLE 6 Minimum Hydrostatic Burst Strength Requirements for
Nominal 2-in. [50-mm] CPVC Solvent Cemented Joints after 2 h
Drying at Test Temperature

o A
[82 °C] Temperature Burst Pressure
Test Con- Test Dura- Hydrostatic Test Pressure 73.4 °F [23 °C] 400 psi [2 760 kPa]
dition tion Water Bath Air Bath 180 °F [82 °C] 200 psi [1 380 kPa]
A 6 min 521 psi 551 psi
[3 590 kPa] [3 800 kPa]
B 4h 364 psi 403 psi )
(2510 kPa) [2 780 kPa] 7.1.4 Safe Handling of Solvent Cement—Refer to Practice
ATeStCMi PoYSRTVPND lowlated-from-the-foll g _= 1. n, dexi .1’ 055 FA(Y)
confiderjce, rupture pressure versus time relationships for CPVC 41, SDR 11, pipe . .
and tubipg at 180 °F [82 °C]. Pressure, P, and time, t, are in psi and h respectively. 7.2 CPVC Adhesives:
The 50 P confidence relationships are given for information only. 7.2.1 General—CPVC adhesives (other than €P)C solvent
log P|= - 0.085155 log t + 2.726805 (50 % confidence in air) : : = SAd
log P|= -0.085155 log t + 2.656225 (95 % confidence in air) C.ement)’ Shall quahfy for us.e in CPVC sockgt typejoints by,a
log P|= —0.097269 log t + 2.690464 (50 % confidence in water) rigorous simulated use testing program as further|defined in
log Pf= -0.097269 log ¢ + 2.619884 (95 % confidence in water) 7.2.2 and 7.2.3. CPVC adhesives shall’be tested in|the largest
size joint and in the exact typetef joint for whigh they are
intended; that is, 2-in. [50-mni] plastic-to-metal of 2-in. [50-
for preflicting compliance with the sustained pressure requirements of mm] plastlc—to—pla‘stlc. \
Table §. Such correlations will necessarily differ with the size, wall 7.2.2 Hydrostatic Sustained Pressure Strength—Yocket-type
thickness, and geometry of individual components. Test Method D2444 CPVC adhesive joiats,~made and cured according to the
using Tup A and Holder A is suggested for nominal diameters of 1 in. [25  adhesive manufactaref’s instructions, shall not sepafate or leak
mm] ahd above. For smaller components, a guided mandrel type of oy teted in a€eordance with 10.2 at the hydrdstatic sus-
impactgr such as the Gardner Impacter equipped with a /2 in. [12.7 mm] . .. . .
radius fnandrel is suggested. Drop impact is not included in this specifi- tained pressuce Cond‘ltlon given in Table 7. ) o
cation flirectly as a quality requirement because of the wide test scatter 7.2.3 Thermocycling—Socket-type CPVC adhegive joints,
normally associated with this test, and also because of the wide differences made and“cured according to the adhesive manufacturer’s
in v.al e over the range of sizes and components covered in this instouctions, shall not separate or leak when thgrmocycled
specifidation. 10-000 times between the temperatures of 60 °F and(180 °F [16
6.3 |Thermocycling—Transition fittings (other than metal ¢Cand 82 °C] in accordance with 10.2.
sockef-type transitions for use with adhesives), assembled
according to the manufacturer’s instructions, shall not separate 8. Workmanship, Finish, and Appearance
or leak when thermocycled 1000 times between the tempera- 8.1 Workmanship—The pipe and fittings shall b homoge-
o o o o, H B °
tguges f60 °F and 180 °F [16 °C and 82 °C] in accordanee,with neous throughout and free of visible cracks, holgs, foreign
~ inclusions, or other defects. The pipe shall be as finiform as
7. Refjuirements for Solvent Cement and Adhesive Joints comrpermally pr.actlcable in color, opacity, density| and other
physical properties.
7.1 |CPVC Solvent Cements:
7.1l General—CPVC solvent cements) for use in CPVC 9. Test Methods for Pipe, Tubing, and Fittings
41, p astlc—to-plastlc, socket-type ].omts using the one-step 9.1 Sampling—A sufficient quantity of pipe, |tubing, or
SOIV?” cementing procpdure (Pracgce F3328) shall meet the fittings, as agreed upon between the purchaser and the seller.
requirpments set forth in Specification F493. shall be selected at random from each lot or shipment and
Notf 8—Medium bodied vis€osity cement is recommended for CPVC tested to determine conformance with this specificafion. In the
producfs in this standard grequiring the one-step solvent cementing case of no prior agreement, random samples seledted by the
procedfire (Practice F3328)) Iiocal or national codes often define color testine laboratory shall be deemed adequate
requirefnents for the solvent cement & y . d ’ .
\ ) 9.1.1 Test Specimens—Not less than 50 % of the| test speci-
7.1 Hydrosiatiés Burst Strength—2-in. [S0-mm] CPVC  peng required for any pressure test shall have at legst a part of
solverft cement Joints shall §xceefl the minimum hydrgstatlc the marking in their central sections. The central sedtion is that
burst gtrength-réquirements given in Table 6 after a maximum portion of pipe which is at least one pipe diameter pway from
drying interval of 2 h when tested in accordance with 10.1.1. an end closure.
Failurtto pass the burst requirement at either temperature ig

cause for rejection.

7.1.3 Hydrostatic Sustained Pressure Strength—'/>-in. [15-
mm] CPVC solvent cement joints shall meet the requirements
of 6.2 when tested in accordance with 9.3.

111

9.2 Flattening—Flatten three specimens of the pipe, 2 in.
[50-mm] long, between parallel plates in a suitable press until
the distance between the plates is 40 % of the outside diameter
of the pipe or the walls of the pipe touch, whichever occurs
first. The rate of loading shall be uniform and such that the
compression is completed within 5 min. Upon removal of the
load, examine the specimens for evidence of splitting,
cracking, or breaking.

9.3 Hydrostatic Sustained Pressure:
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TABLE 7 Minimum Hydrostatic Sustained Pressure Requirements
for CPVC Socket-Type Adhesive Joint Assemblies Tested Either
in Water Bath or Air Bath External Environment at 180 °F [82 °C]*

ASME NM.3.1-2022

TABLE 8 Minimum Suggested Drying Times for Solvent
Cemented Fitting Assemblies in Air at 180 °F [82 °C]

Test Condition

Suggested Drying Time at

. Test Pressure (from Table 5) 180 °F [82 °C], h
Test Duration, h -
Water Bath Air Bath A 4
B 16
10 000 170 psi 207 psi
[1 170 kPa) (1 430 kPa)

A Test conditions were calculated from the experimentally derived, 95 % confi-
dence limit, rupture pressure versus time relationships for CPVC 41, SDR 11, pipe
and tubing noted in Table 5. 1tis |mpl|ed that CPVC adheswe Jomts meetlng the
sustained pres

requirements pf 6.2.1.

9.3.1 Si4
a pass-fail
assemblies
sure for a
based on K
standard C
external te
test pressu
(see Table
9.3.2 Af
9.3.2.1
ter bath or
uniform te
9322
rapidly ar
pressure, ¢
specimens
9323
within 1 %
9324
that allowy
contribute

immary of Test Method—This test method describes
test for CPVC 41 pipe, tubing, or fittings (tested as
subjected to a constant internal hydrostatic pres-
predetermined period of time. Test conditions are
hown rupture pressure versus time relationships for
PVC 41 components (see footnote to Table 5). The
t environment shall be either water or air; however,
res differ depending on the environment selected
5).
paratus:
Constant-Temperature  Environment—Either a wa-
an air bath capable of maintaining a constant and
mperature of 180 £ 1.8 °F [82 £ 1 °C] throughout.
Pressurizing System—A pressure source capable of
d continuously applying a constant hydrostatic
bntrolled to =10 psi [£69 kPa] or better, to the test

[iming Device—Any clock capable of accuracy to
of the total test time.

Closure Fittings—Any suitable specimen olosure
“free-end” mounting, is free of leaks, and will not
(o end failures.

Note 9—
been found
acceptable p
are suitably

9.3.3 Sa

9.33.1
least sever
case not sh
quality cor
referee tes

9.332
specimens
qualificatiq
ally or colll
tubing and CPVC solvent cement or CPVC adhesrve Use only
pipe or tubing and solvent cement or adhesive meeting the
requirements of this specification. Assemble the joints in
accordance with the cement manufacturer’s instructions. Allow
solvent cemented fitting assemblies to dry at elevated
temperature, up to 180 °F [82 °C] maximum, in a forced-air
oven until all joints are sufficiently strong to eliminate joint
failures during the test. Minimum suggested drying times are
shown in Table 8. Cure assemblies prepared with CPVC

Various types of compression and flared, metal fittings have
to be acceptable. Socket-type CPY€ 41 caps are also
ovided that the necessary solvent cemented or adhesive joints
ried or cured (refer to 9.3.3.2).

mpling and Specimen Preparation:

Pipe and Tubing—Seleet-at random specimens of at
times the nominal\diameter in length, but in any
prter than 10 in. 250 mm]. Take three specimens for
trol testing. Take“six specimens for qualification or
ing.

Fittings—-Select specimens at random. Take three
for guality control testing. Take six specimens for
nor referee testrng Assemble the ﬁttrngs 1nd1v1du-
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adhesives according to the adhesive manufacturer’s instruc-
tions untrl the adheswe Jomts are sufﬁmently strong to elimi-

f i hould
adhesrve Jomts be cured ata temperature hrgher than 480 °F
[82 °C].

9.3.4 Procedure—After curing all cemented or ad
joints used, attach suitable end closures where necessaj
the specimen with water, making certain to’avoid entra)
of air. Condition the test specimen at {8 1.8 °F [82 4
for a minimum of 30 min if using a"Water bath, or 4 h if
an air bath. Attach the specimen(te the pressure sourc
place it on test at 180 = 1.8.%FK:\[82* 1 °C] under the
hydrostatic pressure seleeted/from Table 5. Start the
immediately. Hold the test pressure and temperature as close as
possible to the specifiédvalues, but in any case to withir] = 10
psi [£69 kPa] and. X.8 °F [1 °C] respectively. At the end|of the
specified minimum’time interval, isolate the specimen fr¢m the
pressure sourceand check for any continuous loss of prgssure
resulting¢from transmission of water through the spe¢imen.
Any sueh continuous loss of pressure, resulting from byrsting
or weeping of the test specimens as defined in Test Method
D1598, shall constitute failure. If joint leakage or join{ sepa-
ration has occurred, the test shall be repeated using a Jonger
joint drying or curing cycle.

9.3.5 Interpretation of Results:

9.3.5.1 For Quality Control—Failure of any one of
specimens tested shall constitute failure in this test.

9.3.5.2 For Performance Qualification—Failure of af
of six specimens tested shall constitute failure in this tdg

hesive
y. Fill
pment
1°C]
using
e and
broper
timer

three

y one
st.

9.4 Thermocycling:

9.4.1 Summary of Method—This method describes 4
fail test for thermally cycling CPVC plastic-to-metal traf
fitting assemblies over a critical temperature range
selected number of cycles while subjected to a nominal iy
pressure. The test provides a measure of resistance to
due to the combined effects of differential thermal exp
and creep for CPVC plastic-to-metal transition fittings in
for continuous use up to and including 180 °F [82 °C].

9.4.2 Apparatus—A nitrogen or air source capable of]
taining a nominal internal pressure of 100 = 10 psi [69(
kPa) on the spec1mens is requlred The i 1mmer310n systen

pass-
hsition
for a
ternal
Failure
hnsion
ended

main-
+ 69
h shall
[16 =

2 °C] and 180 = 3.6 °F [82 = 2 °C] The specrmens shall be
cycled from one reservoir to the other or the hot and cold water
shall be alternately cycled over the test specimens automati-
cally and returned to the proper reservoir.

Note 10—Automatic cycling may be accomplished by pumping from
each reservoir through a delivery system having timer-actuated valves to
a specimen water trough having synchronized, timer-actuated return
drains. Any automatic apparatus shall provide for complete immersion of
the test specimens in the trough.
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9.4.3 Sampling and Specimen Preparation— Select at ran-
dom six specimens of the type and size of CPVC plastic-to-
metal transition fitting to be tested. Assemble the fittings with
suitable lengths of pipe or tubing meeting the requirements of
this specification, and attach to a common manifold. Assemble
strictly according to the instructions of the transition fitting
manufacturer. If plastic threads are to be mated to metal
threads, use the thread sealant intended for use with the
threaded transition. Close the specimen assembly with any
suitable end closures that allow “free-end” mounting and will

SD-2846/SD-2846M

instructions, but in no case above 180 °F [82 °C]. The CPVC
41 pipe or tubing and fittings used in the assembly shall meet
the requirements of this specification.

10.2.2 Hydrostatic Sustained Pressure for Adhesive Joints—
Test in accordance with 9.2, but at the conditions in Table 7
which require a test duration of 10 000 h. Any evidence of
leaking or separation at the adhesive joint, or adhesive-related
bursting, weeping, or ballooning of the CPVC 41 components
adjacent to the joint, shall constitute failure. Failure of any one
of six joint specimens tested shall constitute failure in this test.

not lefk under the thermocycling conditions, and connect the
specimien assembly to the pressure source.

9.4 1 Procedure—Pressure the specimen assembly with ni-
trogen| in air 100 = 10 psi [690 = 69 kPa]. Immerse in 60 *
3.6 °H [16 = 2 °C] water to determine if there are any initial
leaks. [All leaks shall be eliminated before the thermocycling
test is| started. Thermally cycle the specimen assembly either
manuglly or automatically, and under an internal pressure of
100 H 10 psi [690= 69 kPa] alternately between 60 * 3.6 °F
[16 H 2 °C] and 180 = 3.6 °F [82 % 2 °C] by means of
immefsion in water using the following test cycle:

ter immersion at 180 °F [82 °C]
immersion at ambient

ter immersion at 60 °F [16 °C]
immersion at ambient

W2

Ai
W2

Ai

Up
specirl
check
the trg
the pi
94,
specir

9.5
accord

2 minutes (min)

2 minutes (max)

2 minutes (min)

2 minutes (max)

n the completion of 1000 thermal cycles, immerse the
hen assembly again in 60 * 3.6 °F [16 = 2 °C] water and
for any sign of gas leakage. Any evidence of leakage at
nsition fitting or separation of the transition fitting from
be or tubing constitutes a failure.

b Interpretation of Results—Failure of any one of six
hens tested shall constitute failure in this test.

Threads—All taper pipe threads shall be gaged in
ance with Specification F1498.

10. T

10.

10.
mum
joints
specif]
[50-m|
or tub]
ficatiof
cemel|
closurf
in wa

bsts for Solvent Cement and Adhesive\Joints

Test for Solvent Cement Joints:
.1 Hydrostatic Burst Strength—Determine the mini-
hydrostatic burst strength foff, CPVC solvent cemented
according to Test Meth¢d D1599, except as herein
ed. Test assemblies confaining at least six nominal 2-in.
In| solvent cementedyjoints prepared for CPVC 41 pipe
ing and fittings meeting the requirements of this speci-
n. Assemble the{joints in accordance with the solvent
t manufacturer’s instructions. After attaching end
s, fill the specimen assembly with water and condition
er at thetést temperature for 2 h maximum. Then test
immedliatély;Increase the internal pressure at a constant rate so
as to |reach the minimum burst requirement in 60 to 70 s.

10.2.3 Thermocycling for Adhesive Joints— les} in accor-
dance with 9.3, but carry the test to 10000 ieycles. Any
evidence of leakage or separation at the adhesive jdint consti-
tutes a failure. Failure of any one of six joint’specithens tested
shall constitute failure in this test.

11. Retest and Rejection

11.1 If the results of any’ test(s) do not meet t
ments of this specification, the‘tests(s) shall be cond
only by agreement between the purchaser and se
such agreement, miniamum requirements shall not b
changed, or modified, nor shall specification limits 4
If upon retest{ failure occurs, the quantity of pro
sented by the)test(s) does not meet the requiremg
specificatign.

he require-
icted again
ler. Under
e lowered,
e changed.
luct repre-
nts of this

Noge ‘|1—Manufacturers using the seal or mark of a lab)
obtain prior authorization from the laboratory concerned.

pratory must

12. Product Marking

12.1 Quality of Marking—The marking shall be]
the pipe in such a manner that it remains legible (g
after installation and inspection.

12.2 Content of Marking:

12.2.1 Manufacturer’s name (or trademark), and
code,

12.2.2 Components intended for the transport
water shall also include the seal or mark of the
making the evaluation for this purpose, spaced &
specified by the laboratory,

applied to
asily read)

production

of potable
laboratory
t intervals

12.2.3 ASME SD-2846/SD-2846M, or both| ASME
SD-2846/SD-2846M and ASTM D2846/D2846M,

12.2.4 Material designation in accordance pith 5.1.2
(CPVC 4120),

12.2.5 Pressure rating (see Appendix X1) at 180 fF [82 °C].

12.2.6 Nominal size,

12.2.7 Standard dimension ratio (SDR 11), and

12.2.8 A code number identifying the compound and the

date of manufacture.

Leakage or separation at any of the joints tested at less than the
minimum hydrostatic burst requirement specified in Table 6
shall constitute failure in this test.

10.2 Test for Adhesive Joints:

10.2.1 General—Prepare a test assembly containing at least
six adhesive joints of the largest nominal diameter and the
exact type (plastic-to-plastic, or plastic-to-metal) for which the
adhesive is intended to qualify. Make and cure the adhesive
joints in accordance with the adhesive manufacturer’s

113

12.3 Pipe and Tubing—Markings 12.2.1 through 12.2.7
shall be required on pipe and tubing at intervals of not more
than 5 ft [1.5 m]. Marking shall be applied without indentation
in some permanent manner so as to remain legible under
normal handling and installation practice.

12.4 Socket-Type Fittings—Markings 12.2.1 through 12.2.4
shall be required on socket-type fittings, except where size
makes such marking impractical. Where markings are omitted,
fittings shall be identified by some symbol which is defined in
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the manufacturer’s trade literature. Marking on fittings shall be
molded, hot stamped, or applied in some other permanent
manner so as to remain legible under normal handling and
installation practice. Where recessed marking is used, care
shall be taken to see that wall thicknesses are not reduced
below the specified minimums.

12.5 Transition Fittings—Markings 12.2.1 through 12.2.3
shall be required on CPVC plastic-to-metal transition fittings in
addition to the designation CPVC.

ASME NM.3.1-2022

cut to length using tubing cutters with thin cutting wheels
specifically designed for plastic. Where tubing cutters are not
available, a saw and miter box may be used. Burrs and ridges
caused by handling or cutting shall be removed before assem-
bling a joint.

15.1.3 Cleaning—A clean dry cloth or paper towel shall be
used to clean the surfaces of pipe and fittings to remove all
foreign materials. If joining surfaces cannot be cleaned by
wiping with a clean dry cloth or paper towel, a chemical
cleaner recommended only by the solvent cement manufacturer

12.6 C 'VIC 149 PE)\ MILLZ Cln‘V,C 4% lnElr\‘T TlullbitiU’l
Fittings—Markings 12.1 through 12.2.3 shall be required to be
marked on the transition fittings in addition to the standard
number tg which the PEX or PERT fitting end portion of the
transition js manufactured.

12.7 Sdlvent Cements and Adhesives—Solvent cements and
adhesives |shall be labeled in accordance with 12.2.1 through
12.2.3 in 4ddition to the designation CPVC Solvent Cement or
CPVC Adhesive.

Norte 12+-Certain regional air quality districts have established criteria
regarding lifnits on volatile organic content levels for certain products,
including PVC solvent cement. Both the cement producer and user
should ensyre that the product complies with the specific air quality
district requfirements as determined by the test methods specified by that
air quality district. It is recommended that the air quality district and the
air quality djstrict’s regulation to which the cement conforms be indicated
on the label

13. Safe Handling of Solvent Cement

13.1 Rgfer to Practice F402 for information on safe han-
dling of s¢lvent cements.

14. Quality Assurance

14.1 The manufacturer affirms that the productiwas
manufactyred, inspected, sampled, and tested in a¢cerdance
with this| specification and has been found to_Jmeet the
requiremefts of this specification.

Note 134-Since conditions of installation,.use,; and environmental
exposure can affect the performance of products/over time, the require-
ments of tlhis specification do not apply to *products that have been
removed frgm installations where the ¢nvironmental conditions prior to
testing are ujncontrolled, unless agreed ipon by the manufacturer.

15. Assemnbly

15.1 Sdlvent Cemented Joints: For complete instructions see
F3328, Sthndard Prdctice for the One-Step (Solvent Cement
Only) Mgthod-®f+Joining Poly (Vinyl Chloride) (PVC) or
Chlorinatgd Poly/(Vinyl Chloride) (CPVC) Piping Components
with TapetediSackets

shall be used.
15.1.4 Step-by-Step Assembly—Correct assembly,'Consists
of the following steps:
(1) Pipe shall be cut square ;
(2) Pipe shall be chamfered and deburred;
(3) Dry fit pipe and fitting, pipe shduld enter fitting[socket
easily and go in from 5 to %5 of thé\socket depth;
(4) Pipe and fitting socket shall be clean and dry;
(5) Applicator shall be apptroximately half 2 the npminal
pipe diameter;
(6) The cement shall\be " worked into the surfaced to be
joined using a circularmhotion around the pipe and in thq fitting
socket;
(7) A heavy&ven coat of CPVC cement shall be applied to
the outside of/the pipe end, (If the print line exists jon the
inserted pipe.end, smearing or obliteration by the vigorous
application”of the solvent cement indicates proper ¢ement
application).

NoTe 14—Short application of solvent cement: is, when the aplication
of solvent cement is less than the total socket depth on pipe dr fitting
socket, or both, to visually achieve a minimal cement bead at th¢ socket
entrance.

(8) A medium even layer of solvent cement shall be gpplied

to the full depth of the fitting socket;
(9) A second layer of cement shall be applied to tlje pipe
end if preparing joints 1-Y4-in. or larger;
(10) Immediately, without delay while the cement|is wet
and fluid, assemble the pipe and fitting by forcefully botfoming
the pipe in the fitting socket
Note 15—When possible, rotate the pipe or fitting a 4 turn as fthe pipe

is inserted in the fitting socket, but not after pipe has bottomed.
(11) Hold pipe and fitting assembly for 15 to 20 s {colder
weather may require longer hold times) to ensure the pipe does
not push out from the fitting socket and initial bonding pccurs.
Properly assembled joints will display a full and continuous
solvent cement bead around the socket entrance, whi¢h is a
good indication that an appropriate amount of solvent ¢ement
was applied.

(12) After bottoming pipe and holding the joint together for
a sufficient amount of time to rr\rpv 1 lately

15.1.1 Interference Fit—Components meeting the dimen-
sional requirements of this specification are designed to have
an interference fit. Before making a cemented joint, it is
advisable to check for an interference dry-fit. A good interfer-
ence dry-fit exists when the pipe or tubing makes contact with
the fitting socket wall between one third and two thirds of the
way into the socket depth.

15.1.2 Cutting—It is important to cut the pipe or tubing
perpendicular (square) to the pipe axis. Pipe and tubing may be
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remove excess solvent cement at the socket entrance by wiping
with a clean dry cloth or paper towel.

15.2 Adhesive Joints—Assemble according to the manufac-
turer’s instructions paying particular attention to whether
sanding of the pipe or tubing is recommended to eliminate the
interference fit.

15.3 Plastic-to-Metal Transitions—Assemble in accordance
with the manufacturer’s instructions. Union and compression
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handled. Cure time is the time required before the system can be
hydrostatically pressure tested or placed into service. Set and cure times
are dependent upon pipe and fitting diameter, viscosity of the solvent
cement, ambient temperature, humidity, and the dry joint tightness
(interference fit). As a general rule, relatively short cure periods are
satisfactory for high ambient temperatures with low humidity, small pipe
sizes, quick drying solvent cements, and tight fitting joints. Longer cure
times are required for low temperatures, large pipe sizes, slow drying

type transition fittings are likely to include ferrules or O-rings,
or both, which form an essential part of the fitting assembly
and should not be omitted. Plastic socket-to-male threaded
adapters should be installed with a recommended thread
sealant.

16. Installation

16.1 Installation Temperature—EXtra care must be taken at
temperatures of 40 °F or lower and 110 °F or higher. Always

solvent cements, and relatively high humidity.

16.3 Repairs—If a leak is discovered, that

portion of the

follow the manufacturer’s installation instrnctions for set and
cure tirpes.
16.2| Pressure Testing—CPVC piping systems made of 2

through) 2-in. sizes in accordance with this specification, and
utilizing the one-step solvent cementing procedure should be
hydrosfatically pressure tested (using cold tap water only) at
line pr¢ssure (150 psi maximum) after the solvent cemented
joints have cured per the manufacturer’s recommended cure
times.

Norte [16—Set is the time required before the joint can be carefully

S1. Responsibility for Inspection—Unless (otherwise speci-
fied in the contract or purchase order, the producer is respon-
sible for the performance of all inspeetion and test require-
ments §pecified herein. The producer'may use his own or any
other spitable facilities for the perfermance of the inspection
and tedt requirements specified\hérein, unless the purchaser
disapproves. The purchaser shall have the right to perform any
of the ipspections and testS\set forth in this specification where
such inkpections are déemied necessary to ensure that material
confortps to prescribed requirements.

Note [S1.1—In .S\ Federal contracts, the contractor is responsible for
inspectidn.

S2. Packaging and Marking for U.S. Government Procure-
ment:

SUPPLEMENTARY REQUIREMENTS
GOVERNMENT/MILITARY PROCUREMENT

These requirements apply only to Eederal/Military procurement, not domestic sales of transfers

system should be drained and the joint and fitting should be cut

out. The pipe should be thoroughly dried can
should be installed using couplings and short

1 a new fitting
engths of pipe.

16.4 Soldering in the Area—Soldered metdl joints should

not be made closer than 18 in~ (460 mm)

plastic-to-metal adapter in the same water line

17. Certification

to an installed

17.1 Certification shall be as required by Anpex Al.

18. Keywords

18.1 cold>water pipe; CPVC piping; hot-water pipe; solvent

cementing; water distribution piping

S2.1 Packaging—Unless otherwise

spdcified

in the

contract, the materials shall be packaged in agcordance with

the supplier’s standard practice in a manner en
destination in satisfactory condition and which

uring arrival at
will be accept-

able to the carrier at lowest rates. Containers arjd packing shall
comply with Uniform Freight Classification ryles or National

Motor Freight Classification rules.

S2.2 Marking—Marking for shipment sha
dance with Fed. Std. No. 123 for civil agencies
129 for military agencies.

1 be in accor-
and MIL-STD-

Norte S2.1—The inclusion of U.S. Government procurement require-

ments should not be construed as an indication that the|
uses or endorses the products described in this docum

U.S. Government
nt.

POTABLE WATER REQUIREMENT

This requirement applies whenever a Regulatory Authority or user calls for product to be used to convey or to be in contact with
potable water.

S3. Potable Water Requirement—Products intended for
contact with potable water shall be evaluated, tested and
certified for conformance with ANSI/NSF Standard No. 61 or

the health effects portion of NSF Standard No. 14 by an
acceptable certifying organization when required by the regu-
latory authority having jurisdiction.
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ANNEX

(Mandatory Information)

Al. CERTIFICATION

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampléd; testpd, and
inspected in acfordance with the Specification, including year date, the Supplementary Requirements, and any gtherrequifement
designated in the purchase order or contract, and that the results met the requirements of that Specification, the Supplementary
Requirements, pnd the other requirements. A signature or notarization is not required on the certificate of compliance, but the
document shall| be dated and shall clearly identify the organization submitting the certificate. Notwithstanding the absencefof a
signature or nofarization, the certifying organization is responsible for the contents of the document.

APPENDIXES
(Nonmandatory Information)

X1. HYDROSTATIC DESIGN STRESS

X1.1 Hydro
tics Pipe Instit

tatic design stresses recommended by the Plas-
te are used to pressure rate CPVC plastic pipe

for CPVC 4120, SDR 11, Hot-Water Distribution Systems

TABLE X1.1 Hydrostatic Design Stresses and Pressure ;&:ings

and tubing. The¢se design stresses are based on the 100 000-h Rated Temperature Hydrostatic Pressure R‘f‘ing
. . . . . Design Stress for Watgr
hydrostatic strgngth of the pipe and tubing obtained in aCgcor- - . :
dance with Tes| Method D2837. Additional information rnegard- 734 °F [23°C] [12:2 goMp;;] [th.goMps 9
ing the method of test and other criteria used in developing 180 °F [82 °C] 500 psi 100 ps
[3.5 MPa] [0.7 MP3]

these hydrostafic design stresses may be obtdined from the
Plastics Pipe Istitute, Division of the Society_of the Plastics
Industry, 355 Ifexington Ave., New York, NY 10017.

X1.2 Independent methods for deterthining the hydrostatic
design stress of fittings have yet o _be developed due to the
complicating effects of fitting geometry. Instead, fittings and
assembled systgms carry an gmplied pressure rating equivalent
to that of the fcorresponding pipe or tubing on the basis of

SDR 11, components meeting the requirements of thi$ speci-
fication.

X1.4 These hydrostatic design stresses are not suitjble for
materials that show a negative departure from a straight-line
plot of log stress versus log time-to-failure. All of the data
available to date on CPVC materials made in the Unite¢l States
and tested in the form of pipe, tubing, or cured| fitting
assemblies meet this requirement. Experience of the industry
indicates that CPVC hot- and cold-water distribution systems
made from components meeting the requirements of this

X1.3 The hydrostatic design stresses and pressure ratings in
Table X1.1 apply to systems assembled from CPVC 4120,

specification give satisfactory service under normal conditions
at this temperature-pressure rating.
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X2. DESIGN, ASSEMBLY, AND INSTALLATION CONSIDERATIONS

X2.1 Design

X2.1.1 Thermal Expansion—The linear thermal expansion
rate for CPVC is approximately "2 in. for each 10 °F tempera-
ture change for each 100 ft [8 mm for each 10 °C temperature
change for each 10 m] of pipe or tubing. When installing long
runs of pipe allow Y16 to %32 in. longitudinal clearance per foot
[5 to 7 mm per metre] of run to accommodate thermal

SD-2846/SD-2846M

X2.1.4 Sweating—Even though the thermal conductivity of
CPVC is several orders of magnitude lower than that of metal,
sweating or condensation at a slow rate may occur under

certain temperature and humidity conditions.
X2.1.5 Surge or Water Hammer—A CPVC

hot-water sys-

tem will withstand repeated pressure surges well in excess of

its rated pressure, but water hammer arrestors m

ay be advisable

expansion. Proper design includes offsets of 12 . [300 mm] or
more eyery 10 ft [3 m] on vertical risers if they are restrained
by horigontal branches at each floor level. Pipe should not be
anchordd rigidly to a support but rather be secured with broad,
smooth| hangers providing for a degree of movement.

X2.112 Support Spacing—The maximum recommended
spacing between supports is 3 ft [1 m] for sizes 1 in. or smaller
and 4 ff [1.2 m] for larger sizes.

X2.1{3 Water Heaters—Components covered by this speci-
fication| are not intended for use at temperatures above 180 °F
[82.2 °C]. Hence, they may not be suitable for use with the
instantgneous type (coil or immersion) water heater. They are
suitablg for use with storage type water heaters with connec-
tions mlade in an approved manner.

X3.1 Scope

X3.1}1 The following program covers performance qualifi-
cation gnd in-plant quality control for component design and
manufacture respectively to provide reasonable‘assurance that
CPVC |hot-water distribution system .components supplied
under this specification shall consistently meet its require-
ments.

X3.2 Herformance Qualification

X3.2}1 Performance qualification tests shall be run initially
on eaclf component design, size, and formulation according to
the reqpirements of this specification. The test results shall be
indeperjdently ceftified, and shall be made available to the
purchager on requést.

X3.3 Ih-Plant Quality Control

X3. OPTIONAL PERFORMANCE QUALIFICATION-AND IN-PLANT QUALITY CONTROL PROGR
FOR CPVC HOT-WATER DISTRIBUTION SYSTEM COMPONENTS

when solenoid valves or other quick closing dev
the system. In designing for such situations it

ices are used in
is advisable to

consult the pipe or fitting manufacturer for fécommended surge

pressure limits. Surge or water hammer pj
resulting from rapid valve closure-may be calcy
2 in Specification F645.

X2.2 Storage and Handling

X2.2.1 Storage and“Hdndling—CPVC pip
fittings shall be stored, under cover to avoid u|
accumulation and\long-term exposure to sunl
tubing shall be~stored with continuous supp,
uncrossed bundles. Care shall be used in han
that unngcessary abuse such as abrasion
crushingis avoided.

essure change
lated using Eq.

e, tubing, and
nnecessary dirt
ight. Pipe and
prt in straight,
lling to ensure
n concrete or

TABLE X3.1 Suggested Quality Control Program
Component Property Frequency Method
Pipe and tubing outside diameter hourly 6.1.2.1

wall thickness hourly 6.1.2.1
sustained pressure daily 6.2
6.1.3
Fittings socket diameter hourly 6.1.4.2
external threads hourly 6.2
sustained pressure daily 6.2

cavity in accordance with the requirements of tf
at a frequency agreed upon between the pui
manufacturer. The program outlined in Table
mended. The test results shall be recorded
inspection on request. Should a component f
specification in any test, production should be §

is specification
chaser and the
X3.1 is recom-
and filed for
hil to meet the
ampled back to
l to determine

the previous acceptable test result and teste

X3.3.1 Material—The pipe, tubing, and fittings shall be
manufactured only from CPVC 4120 materials, as defined in
Section 5 of this specification. The manufacturer shall so
certify.

X3.3.2 Quality Control Testing—Pipe, tubing, and fitting
quality control tests shall be run for each extrusion line or mold

117

which components produced in the interim do not meet the
requirement. Components that do not meet the requirements of

this specification shall be rejected.
X3.3.3 Marking—A code number shall be i

ncluded on the

pipe, tubing, and fittings that can be used to identify the
manufacturer, the compound, and the date of manufacture.
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SPECIFICATION FOR POLYETHYLENE (PE).PLASTIC
PIPE (DR-PR) BASED ON CONTROLLED- OUTSIDE
DIAMETER

%z@ SD-3035

(Identical with ASTM D3035-15 except for additional requirements in section 11 and Annex A1, revised marking re
quirements in para. 9.1.5, renumbering of-section 12, and quality assurance requirement in para. 10.1 has been mad¢
mandatory.)
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Specification for
Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled
Outside Diameter

1. Scope

1.1 This spdg
in thermoplasti
eter and pressul
are requiremen
pipe, a systen
requirements 3
dimensions, su
marking are al

1.2 All pipe
for use as the
non-potable w
force main and
consult the m4
being transpor
will not affect
user.

1.3 The valy
as standard. Th
conversions to
and are not cof

1.4 The foll
test methods f{
standard does 1
if any, associat
of this standaj
practices and (
tions prior to |

2. Referenced

2.1 ASTM S
D618 Practid

cification covers polyethylene (PE) pipe made
C pipe dimension ratios based on outside diam-
re rated for water (see Appendix X1). Included
ts for polyethylene compounds and PE plastic
h of nomenclature for PE plastic pipe, and
nd test methods for materials, workmanship,
tained pressure, and burst pressure. Methods of
0 given.

produced under this specification are intended
distribution and transmission of potable and
hter, grey water, reclaimed water, wastewater,
gravity municipal sewage, etc. The user should
nufacturer to determine whether the material
ed is compatible with polyethylene pipe and
he service life beyond limits acceptable to the

es stated in inch-pound units are to be regarded
e values given in parentheses are mathematical
SI units that are provided for information only
isidered standard.

wing safety hazards caveat pertains only, te the
ortion, Section 7, of this specification:~This
ot purport to address all of the safety concerns,
bd with its use. It is the responsibility.of the user
d to establish appropriate safery and health
etermine the applicability of regulatory limita-
se.

Documents

andards:
e for Condit{oning Plastics for Testing

3.

nology F412, and abbreviations are in accordance with
nology D1600, unless otherwise specified.

D1238 Tesrvetiod for Metr Flow Rates of T hermT
by Extrusion Plastometer

D1598 Test Method for Time-to-Failure of| Rlast
Under Constant Internal Pressure

D1599 Test Method for Resistance to Short*Time Hy
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Terminology for AbbreviatedTerms Relating
tics

D2122 Test Method for Detésmining Dimensions d
moplastic Pipe and Fittings

D2290 Test Method for\Apparent Hoop Tensile Stre
Plastic or Reinforeed Plastic Pipe

D2837 Test Method for Obtaining Hydrostatic Desig
for Thermoplastic Pipe Materials or Pressure Desig
for Thermoplastic Pipe Products

D3350 Spegification for Polyethylene Plastics Pipe
tings Materials

F412-Ferminology Relating to Plastic Piping Systen|

22 NSF International Standards:

NSF/ANSI Standard 14 for Plastic Piping Compong
Related Materials

NSF/ANSI Standard 61 for Drinking Water
Components—Health Effects

2.3 Other Documents:

TR-4 Listing of Hydrostatic Design Bases (HDB), §
Design Bases (SDB), Pressure Design Bases (PO
Minimum Required Strength (MRS) Ratings for Tl
plastic Piping Materials or Pipe

APWA Uniform Color Code

Terminology

3.1 Definitions—Definitions are in accordance with

3.2 Definitions of Terms Specific to This Standard:

lastics
¢ Pipe
draulic
to Plas-
f Ther-
ngth of

n Basis
n Basis

ind Fit-
NS

nts and
System
trength

B) and
hermo-

Termi-
Termi-
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TABLE 1 Polyethylene Compound Requirements

SD-3035

Material Designation

PE1404 PE2708 PE3608 PE4608 PE4710
Requirement Required Value
HDB at 140°F (60°C), psi
(MPa), A B B B B
per ASTM D2837 and PPI 800 (5.5) 800 (5.5) 800 (5.5) 800 (5.5)
TR-3
HDS for water at
73°F (23°C) psi (MPa),
per ASTM D2837 and PP 400 (2.76) 800 (5.5) 800 (5.5) 800 (5.5) 1000 (6.9)
TR-3¢
Melt flow 1.0 to 0.4 g/10 =0.40 g/10 min Cond. =0.15 g/10 min Cond. =0.15 g/10 min Cond. =0.#5,9/40 rin Cond.
rate per min 190/2.16 or =20 g/10 min 190/2.16 or =20 g/10 min  190/2.16 or =20 g/10 min 19072.16’or =20 g/10 min
ASTM D1238 Cond. 190/2.16 Cond. 190/21.6 Cond. 190/21.6 Cond. 190/21.6 Cond. 19p/21.6

Spdcification D3350

Required Value

Cell Clgssification Property

Density

(nafjural base resin) 1 2 3 4 4
S.’CG 4 7 6 6 7
Resistance
olor and UV c C.D, or E C.D, orE C.D,orE C.D ¢§rE

Stabilizer Code®

“HDB a} 140°F (60°C) not required. Contact manufacturer about pipe use at temperatures other than/78°F (23°C).
B Minimum value.

CContagt manufacturer or see PPl TR-4 for listed value.

PSee 5J1.1.

3.2|l relation between dimension ratio, hydrostatic design TABLE 2 IPS Pipe-Outside Diameter” and Tolerance

stress| and pressure rating—the following expression, com- IPS Outside Diameter, Tolgrances,
. . . . . . Size in. (mm) inf (mm)

monly known as the ISO equation, is used in this specification
. . . . . A 0.840 (21.34) +0.004 (0.10)
to relgte dimension ratio, hydrostatic design stress, and.pres- % 1,050 (26.7) +0.004 (0.10)
sure rytting: 1 1.315 (33.4) +0.005 (0.13)
1Va 1.660 (42.2) +0.005 (0.13)
28/P =DR—10r2S/P = (Dy/t) = 1 (n 1% 1.900 (48.3) £0.006 (0.15)
2 2.375 (60.3) +0.006 (0.15)
where 3 3.500 (88.9) +0.008 (0.20)
S F hydrostatic design stress for watefvat 73°F (23°C), psi 4 4500 (114.3) 0.009 (0.23)
MP 6 6.625 (168.28) +0.411 (0.28)
(MPa), . . 8 8.625 (219.08) +0.013 (0.33)
P ¥ pressure rating, psi (MPa), 10 10.750 (273.05) +0.015 (0.38)
D, #F average outside diameter; in:"(mm) 12 12.750 (323.85) +0.0117 (0.43)
1 s : ; 14 14.000 (355.60) +0.063 (1.60)
! minimum wall thicknesgy#h. (mm), and, . 16 16.000 (406.40) +0.072 (1.83)
DR s thermoplastic pipe dithension ratio (D, /¢ for PE pipe). 18 18.000 (457.20) +0.081 (2.06)
20 20.000 (508.00) +0.090 (2.29)
4. Pipe Classification 22 22.000 (558.80) +0.009 (2.51)
. . . . 24 24.000 (609.60) +0.108 (2.74)
4.1 |General—This $pecification covers PE pipe made from 26 26.000 (660.4) +0.117 (2.97)
PE pl{stic pipe miaterials in various dimension ratios and water 28 28.000 (711.2) +0.1p6 (3.20)
: 30 30.000 (762.0) +0.185 (3.43)
pressyre ratings: 32 32.000 (812.8) +0.144 (3.66)
4.2| Thérmoplastic Pipe Dimension Ratios (DR)—This 34 34.000 (863.6) +0.153 (3.89)
. . . . . . - 36 36.000 (914.4) +0.162 (4.11)
specifjcation covers PE pipe in various dimension ratios such 4 42,000 (1066.8) +0.189 (4.80)
as, butnot Iimited to, DR IT, DR 13.5, DR 17, and DR 2T. The 48 48.000 (1219.2) +0.216 (5.49)
pressure rating is uniform for all nominal sizes of pipe for a 54 54.000 (1371.6) 0.243 (6.17)
. . . 63 63.000 (1600.2) +0.284 (6.71)
given PE pipe material and DR. (See Table X1.1.) 65 65.000 (1651.0) +0.293 (7.44)

4.3 Special Sizes—Where existing system conditions or
special local requirements make other diameters or dimension
ratios necessary, other sizes or dimension ratios, or both, shall

AFor a distance to the cut end of the pipe that is the lesser of 11.8-in (300 mm) or
1.5 times the outside diameter, a diameter reduction of up to 1.5% shall be
acceptable.

be acceptable in engineered products when mutually agreed
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upon by the customer and manufacturer if (/) the pipe is
manufactured from plastic compounds meeting the material
requirements of this specification and (2) the strength and
design requirements are calculated on the same basis as those
used in this specification.

5. Materials

5.1 Polyethylene Compounds—Polyethylene compounds
suitable for use in the manufacture of pipe under this specifi-
cation sha

ASME NM.3.1-2022

the same percentage of the calculated minimum wall as for the
closest listed minimum wall thickness.

6.2.3 Wall Thickness Range—The wall thickness range shall
be within 12 % when measured in accordance with Test
Method D2122.

6.3 Short-term Properties—Specimens of pipe shall be
tested in accordance with either Test Method D1599 or Test
Method D2290. The test method used, Test Method D1599 or
Test Method D2290, is determined by the pipe size and the

1_meet thermoplastic materials designation codes
PE2708 or PE3608 or PE4608 or PE4710, and shall
1 requirements for PE1404 or PE2708 or PE3608
or PE4710, and shall meet thermal stability,
femperature and elongation at break requirements in
with Specification D3350
lor and Ultraviolet (UV) Stabilization—Per Table
lene compounds shall meet Specification D3350
or E. In addition, Code C polyethylene compounds
P to 3 percent carbon black, and Code E polyethyl-
unds shall have sufficient UV stabilizer to protect
Heleterious UV exposure effects during unprotected
pping and storage for at least eighteen (18) months.
lors for solid color, a color shell layer, or color
hccordance with the APWA Uniform Color Code,
identify potable water service; green shall identify
ce; purple (lavender) shall identify reclaimed water
llow identifies gas service and shall not be used.

PE1404 or
meet Tabld
or PE460
brittleness
accordancg

5.1.1 C
3, polyeth
code C, D
shall have
ene compq
pipe from
outdoor sh

5.12 C
stripes—In
blue shall
SEWeEr Serv
service. Ya

5.2 Potd
regulatory
contact w
certified fg
the health
acceptable

5.3 Re
manufactu
as new cof
compound
the rewor
specificati

ble Water Requirement—When required by the
authority having jurisdiction, products intended for
th potable water shall be evaluated, tested, and
r conformance with NSF/ANSI Standard No. 61 or
pffects portion of NSF/ANSI Standard No. 14 by.dn
certifying organization.

ork Material—Clean, rework material-ftem the
er’s own pipe production that met 5.1 theough 5.2
mpound is suitable for use when blénded with new
of the same material designation."Pipe containing
K material shall meet the requirements of this
n.

6. Requirgments

6.1 Wo
throughou
inclusions,
commercid
physical p1

6.2 Dini
6.2.1 O

kmanship—The."pipe shall be homogeneous

and free froemd Visible cracks, holes, foreign
or other defeets. The pipe shall be as uniform as
lly practiCable in color, opacity, density, and other
operties.

ension’s and Tolerances:
tside Diameters—The ontside diameters and toler-

availability oI appropriate test equipment. Test Method P1599
is generally used for 4 in. (114 mm) and smaller sizes al]fi Test
Method D2290 for 2 in. (60 mm) and larger sizes. Shogt-term
hoop stress and failure mode data is provided by/either] test.

6.3.1 Burst Pressure—The minimum burst pressure for PE
plastic pipe shall be as given in Table 4, when determiped in
accordance with Test Method D1599 and 7.6. The failurg mode
shall be ductile.

6.3.2 Apparent Ring Tensile.Stréngth—The minimum
ent ring tensile strength at yi€ld shall be 1250 psi (8.62
for PE 1404, 2520 psi (1737 MPa) for Table 1 density
polyethylene pipe materials, and 2900 psi (20.00 MH
Table 1 density cell3 and 4 polyethylene pipe material
tested in accordan¢e with Test Method D2290, Proced
and 7.7. The fdilure shall be ductile.

pppar-
MPa)
cell 2
a) for
when
ure B

6.4 Sustained Pressure at Ambient and Elevated Te
ture fot7PE1404—PE1404 pipes shall be tested in acco
with.7.4 at the stresses and temperatures specified in T:
Tests may be conducted on any pipe size, but tests con
on 6 in. (168 mm) nominal size pipe shall be cons
representative of all pipe sizes. At 176°F (80°C) pipes sl
tested at either stress. If ductile failures occur at the
stress at 176°F (80°C), testing shall be repeated at the
stress. Acceptable results are non-failure at the mir
average test time, or brittle failure at times exceedil
minimum average test time.

pera-
dance
ble 6.
lucted
idered
hall be
higher
lower
limum
g the

6.5 Elevated Temperature Sustained Pressure for
Other Than PE1404—Elevated temperature sustained pr
tests for each Table 1 polyethylene pipe material (m
designation) used in production at the facility shall b
ducted twice annually per 7.5.

Pipes
essure
Aterial
b con-

hded to
ith the

Note 1—Elevated temperature sustained pressure tests are inte
verify extrusion processing and are conducted in accordance
manufacture’s quality program.

6.5.1 Passing results are (/) non-failure for all
specimens at a time equal to or greater than the Tgble 8
“minimum average time before failure” for the selected| Table

three

ances shall be as shown in Table 2 or Table 7 when measured
in accordance with Test Method D2122. For diameters not
shown in Table 2 or Table 7, the tolerances shall be the same
percentage of the outside diameter as those for the closest listed
diameter.

6.2.2 Wall Thicknesses—The wall thicknesses and toler-
ances shall be as shown in Table 3 or Table 7 when measured
in accordance with Test Method D2122. For wall thicknesses
(DRs) not shown in Table 3 or Table 7, the tolerances shall be

122

8 Condition, or (2) not more than one ductile specimen failure
and the average time before failure for all three specimens shall
be greater than the specified “minimum average time before
failure” for the selected Table 8 Condition. If more than one
ductile failure occurs before the “minimum average time
before failure”, it is permissible to conduct one retest at a Table
8 Condition of lower stress and longer minimum average time
before failure for the material designation except that for Table
8 Condition 6 no retest is permissible. Brittle failure of any
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TABLE 3 IPS Pipe” Minimum Wall Thickness and Tolerance

SD-3035

IPS DR 32.5 DR 26 DR 21 DR 17 DR 15.5 DR 13.5 DR 11 DR 9 DR7
Size ["Min.  TolB [ Min. Tol®? | Min. Tol® | Min. Tol® [ Min. Tol® | Min. Tol® | Min. Tol® | Min. Tol.® [ Min. TolB
in. in. in. in. in. in. in. in. in. in. in. in. in. in. in. in. in. in.
(mm)  (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm) | (mm) (mm)
" 0.062 0.020 | 0.076 0.020 | 0.093 0.020 | 0.120 0.020
(1.57) (0.51) | (1.93) (0.51) | (2.36) (0.51) | (3.05) (0.51)
% 0.062 0.020 | 0.068 0.020 | 0.078 0.020 | 0.095 0.020 | 0.117 0.020 | 0.150 0.020
(1.57) (0.51) | 1.73) (0.51) | (1.98) (0.51) | (2.41) (0.51) | (2.97) (0.51) | (3.81) (0.51)
1 0.062 0.020 | 0.063 0.020 | 0.077 0.020 | 0.085 0.020 | 0.097 0.020 | 0.120 0.020 | 0.146 0.020 | 0.188 0.023
(1.57) (0.51) | (1.60) (0.51) | (1.96) (0.51) | (2.16) (0.51) | (2.46) (0.51) | (3.05) (0.51) | (3.71) (0.51) | (4.78) (0.58)
™ 0064 U020 [ 0079 0020 [ U098 0020 [ 0-107 0.020 [ U-123 0.020 [ O-15T 0020 | 0- 184 0.02 0.237  0.028
(1.63) (0.51) | (2.01) (0.51) ] (2.49) (0.51) | (2.72) (0.51) | (3.12) (0.51) | (3.84) (0.51) | (4.67) (0.56) | (6.02) (0.71)
11 0.062 0.020 | 0.073 0.020 | 0.090 0.020 | 0.112 0.020 | 0.123 0.020 | 0.141 0.020 | 0.173 0.021 | 0.211 .'0.025 | 0.271  0.033
(1.57) (0.51) | (1.85) (0.51) | (2.29) (0.51) | (2.84) (0.51) | (8.12) (0.51) | (3.58) (0.51) | (4.39) (0.53) | (5.36),\.[0.64) | (6.88) (0.84)
2 0.073 0.020 | 0.091 0.020 | 0.113 0.020 | 0.140 0.020 | 0.153 0.020 | 0.176 0.021 | 0.216 0.026 | 0.264,/ 0.032] | 0.339 0.041
(1.85) (0.51) | (2.31) (0.51) | (2.87) (0.51) | (3.56) (0.51) | (3.89) (0.51) | (4.47) (0.53) | (5.49) (0.66) | (6:71) (0.81) | (8.61) (1.04)
3 0.108 0.020 | 0.135 0.020 | 0.167 0.020 | 0.206 0.025 | 0.226  0.027 | 0.259 0.031 | 0.318 0.038 [~0:389 0.047] | 0.500 0.060
(2.74) (0.51) | (3.43) (0.51) | (4.24) (0.51) | (5.23) (0.64) | (5.74) (0.69) | (6.58) (0.79) | (8.08) (0.9%) {7(9.88) (1.19) | (12.70) (1.52)
4 0.138 0.020 | 0.173 0.021 | 0.214 0.026 | 0.265 0.032 | 0.290 0.035 | 0.333 0.040 | 0.409 <Q.049 | 0.500 0.060| | 0.643 0.077
(3.51) (0.51) | (4.39) (0.53) | (5.44) (0.66) | (6.73) (0.81) | (7.37) (0.89) | (8.46) (1.02) [(10.39) \[(1:24) | (12.70) (1.52) | (16.33) (1.96)
6 0.204 0.024 | 0.255 0.031 | 0.315 0.038 | 0.390 0.047 | 0.427 0.051 | 0.491 0.059 | 0.602" , 0.072 | 0.736 0.088 | 0.946 0.114
(5.18) (0.61) | (6.48) (0.79) ]| (8.00) (0.97) ] (9.91) (1.19) |(10.85) (1.30) |(12.47) (1.50) |(15:29) (1.83) |(18.69) (2.24) | (24.03) (2.90)
8 0.265 0.032 | 0.332 0.040 | 0.411 0.049 | 0.507 0.061 | 0.556 0.067 | 0.639 0.077([.0:784 0.094 | 0.958 0.115] | 1.232 0.148
(6.73) (0.81) | (8.43) (1.02) | (10.44) (1.24) | (12.88) (1.55) |(14.12) (1.70) [(16.23) (1.96) [19.91) (2.39) [(24.33) (2.92) | (31.29) (3.76)
10 0.331 0.040 | 0.413 0.050 | 0.512 0.061 | 0.632 0.076 | 0.694 0.083 | 0.796 Q.096 | 0.977 0.117 | 1.194 0.143/ | 1.536 0.184
(8.41) (1.02) |(10.49) (1.27) | (13.00) (1.55) | (16.05) (1.93) |(17.63) (2.11) [(20.22) ((244) [(24.82) (2.97) |(30.33) (3.63) | (39.01) (4.67)
12 0.392 0.047 | 0.490 0.059 | 0.607 0.073 | 0.750 0.090 | 0.823 0.099 | 0.944, 0.113 | 1.159 0.139 | 1.417 0.170| | 1.821 0.219
(9.96) (1.19) |(12.45) (1.50) | (15.42) (1.85) J(19.05) (2.29) |(20.90) (2.51) |(28:98) (2.87) [(29.44) (3.53) |(35.99) (4.32) | (46.25) (5.56)
14 0.431 0.052 | 0.538 0.065 | 0.667 0.080 | 0.824 0.099 | 0.903 0.108 41037 0.124 | 1.273 0.153 | 1.556 0.187] | 2.000 0.240
10.95) (1.32) |(13.67) (1.65) |(16.94) (2.03) |(20.93) (2.51) |(22.94) (2.74) [(26.34) (3.15) |(32.33) (3.89) | (89.52) (4.75) | (50.80) (6.10)
16 0.492 0.059 | 0.615 0.074 | 0.762 0.091 | 0.941 0.113 | 1.032 0.124%] 1.185 0.142 | 1.455 0.175 | 1.778 0.213] | 2.286 0.274
12.50) (1.50) |(15.62) (1.88) |(19.35) (2.31) |(23.90) (2.87) |(26.21) (8.%5) |(30.10) (3.61) |(36.96) (4.45) |(45.16) (5.41) | (58.06) (6.96)
18 0.554 0.066 | 0.692 0.083 | 0.857 0.103 | 1.059 0.127 | 1.161(»0.139 | 1.333 0.160 | 1.636 0.196 | 2.000 0.240| | 2.571 0.309
14.07) (1.68) [(17.58) (2.11) |(21.77) (2.62) | (26.90) (3.23) |(29.49)»(3.53) |(33.86) (4.06) |(41.55) (4.98) |(50.80) (6.10) | (65.30) (7.85)
20 0.615 0.074 | 0.769 0.092 | 0.952 0.114 | 1.176 0.141 | 1.290 0.155 | 1.481 0.178 | 1.818 0.218 | 2.222 0,267| | 2.857 0.343
15.62) (1.88) [(19.53) (2.34) [(24.18) (2.90) |(29.87) (3.58) {{82.77) (3.94) |(37.62) (4.52) |(46.18) (5.54) | (56.44) (6.78) | (72.57) (8.71)
2 0.677 0.081 | 0.846 0.102 | 1.048 0.126 | 1.294 0.155¢}))1.419 0.170 | 1.630 0.196 | 2.000 0.240 | 2.444 0.293] | 3.143 0.377
17.20) (2.06) |(21.49) (2.59) |(26.62) (3.20) |(32.87) (3:94) ]|(36.04) (4.32) |(41.40) (4.98) |(50.80) (6.10) | (62.08) (7.44) |(79.83) (9.58)
24 0.738 0.089 | 0.923 0.111 1.143 0.137 | 1.412_(0y169 | 1.548 0.186 | 1.778 0.213 | 2.182 0.262 | 2.667 0.320| | 3.429 0.411
18.75) (2.26) |(23.44) (2.82) |(29.03) (3.48) ]| (35.86) "M(4.29) |(39.32) (4.72) |(45.16) (5.41) |(55.42) (6.65) |(67.74) (8.13) | (87.10) (10.44)
26 0.800 0.096 | 1.000 0.120 | 1.238 0.149 | 1629~ 0.183 | 1.677 0.201 | 1.926 0.231 | 2.364 0.284 | 2.889 0.347
20.32) (2.44) |(25.40) (3.05) | (31.45) (3.78) _|N38:84) (4.65) | (42.60) (5.11) |(48.92) (5.87) |(60.05) (7.21) |(73.38) (8.81
o8 0.862 0.103 | 1.077 0.129 | 1.333 0.160_|)1.647 0.198 | 1.806 0.217 | 2.074 0.249 | 2.545 0.305 | 3.111 0.373
21.89) (2.62) |(27.36) (3.28) |(33.86) (4.06) |(41.83) (5.03) |(45.87) (5.51) |(52.68) (6.32) |(64.64) (7.75) |(79.02) (9.47
30 0.923 0.111 | 1.154 0.138 | 1.429 _ 071 | 1.765 0.212 | 1.935 0.232 | 2.222 0.267 | 2.727 0.327 | 3.333  0.400]
23.44) (2.82) |(29.31) (3.51) | (36.30)\\(4.34) ](44.83) (5.38) |(49.15) (5.89) |(56.44) (6.78) |(69.27) (8.31) |(84.66) (10.16]
32 0.985 0.118 | 1.231 0.148 | 1,624/ 0.183 | 1.882 0.226 | 2.065 0.248 | 2.370 0.284 | 2.909 0.349 | 3.556  0.427|
25.02) (3.00) |(31.27) (3.76) ]| (38.71) (4.65) |(47.80) (5.74) |(52.45) (6.30) |(60.20) (7.21) |(73.89) (8.86) |(90.32) (10.85)
34 1.046 0.126 | 1.308 0.157(| 1619 0.194 | 2.000 0.240 | 2.194 0.263 | 2.519 0.302 | 3.091 0.371
26.57) (3.20) |(33.22) (399\]1(41.12) (4.93) ](50.80) (6.10) |(55.73) (6.68) |(63.98) (7.67) |(78.51) (9.42)
36 1.108 0.133 | 1.385 066 | 1.714 0.206 | 2.118 0.254 | 2.323 0.279 | 2.667 0.320 | 3.273 0.393
28.14) (3.38) |(35.18)1\(422) | (43.54) (5.23) |(53.80) (6.45) |(59.00) (7.09) |(67.74) (8.13) [(83.13) (9.98)
42 1292 0.155 | 1.645.40.194 | 2.000 0.240 | 2.471 0.297 | 2.710 0.325 | 3.111 0.373
32.82) (3.94) |(4102) (4.93) |(50.80) (6.10) |(62.76) (7.54) |(68.83) (8.26) |(79.02) (9.47)
48 1477 0177, |\ 1.846 0.222 | 2.286 0.274 | 2.824 0.339 | 3.097 0.372 | 3.556 0.427
37.52) (4.50)-{(46.89) (5.64) | (58.06) (6.96) |(71.73) (8.61) |(78.66) (9.45) |(90.32) (10.85)
54 1.662 0.199°| 2.077 0.249 | 2571 0.309 | 3.176 0.381 | 3.484 0.418
42.21)e.(6:05) |(52.76) (6.32) ]| (65.30) (7.85) |(80.67) (9.68) |(88.49) (10.62)
63 1.938.+'0.233 | 2.423 0.291 | 3.000 0.360
49:23)" (5.92) |(61.54) (7.39) | (76.20) (9.14)
2000 0240 | 2500 0300 ] 3095 0371
65 (50.80) (6.10) |(63.50) (7.62) | (78.61) (9.42)

“See 4.3 for sizes not shown.
BFor IPS sizes greater than 24, tolerance applies to the minimum wall thickness obtained when measuring pipe.

specimen in the test sample when tested at Table 8 Condition
1 through 6 constitutes failure to meet this requirement and no
retest is allowed.

6.5.2 Provision for retest (if needed)—The retest sample
shall be three specimens of the same pipe or tubing size and
material designation from the same time frame as the test
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TABLE 4 Burst Pressure Requirements for Water at 73°F (23°C) for DR-PR PE Plastic Pipe

Min Burst Pressure,” psi (MPa)

Dimension PE 3608,
Ratio PE 4608, PE 2708 PE 1404
PE 4710
psi (MPa) psi (MPa) psi (MPa)
7 967 (6.67) 840 (5.79) 417 (2.87)
7.78 866 (5.97)
9 725 (5.00) 630 (4.34) 313 (2.16)
1 580 (4.00) 504 (3.47) 250 (1.72)
13.5 464 (3.20) 403 (2.78) 200 (1.38)
14.35 436 (3.01)
5.5 400 (2.76) 348 (2.40) 172 (1.19)
7 363 (2.50) 315 (2.13) 156 (1,08)
P1 290 (2.00) 252 (1.74) 125 (0.86)
b6 232 (1.60) 202 (1.39) 100 (0-69)
2.5 184 (1.27) 160 (1.10) 79 (0.55)
A The fiber stfesses used to derive these test pressures are as follows:
psi (MPa)
PE 3608, PE 4608, PE 4710 2900 (20.00)
PE 2708 2520 (17.37)
PE 1404 1250 (8.62)

BApplies to PE4710 only. See Table 7.

TABLE 5 Apparent Tensile Strength at Yield of Ring Specimens
Cut from Pipe

Matgrial psi (MPa)
PE 2708 2520 (17.37)
PE 3608,
PE 4608, 2900 (20.00)
PE 4710
PE 1404 1250 (8.62)

sample pey| 7.5. For the retest, any specimen failuré before the
Table 8 “minimum average time before failure™ at the retest
condition ¢f lower stress and longer minimum“average time
before failpire constitutes failure to meet this requirement.

7. Test Mgthods

7.1 Conditioning—Condition the.teést specimens for not less
than 40 h|prior to test in actQrdance with Procedure A of
Practice Dp18, for those tests‘where conditioning is required.

7.2 Test| Conditions—Conduct tests in the standard labora-
tory atmosphere of 733 3.6°F (23 = 2°C), unless otherwise
specified ip the teSt.methods or in this specification.

7.3 Samplirig=The selection of the sample or samples of
pipe shall pe as agreed upon by the purchaser and the seller. In

on the pipe. Cendition the specimens for at least 2 h jat test
temperature*"3.6°F (2°C) prior to test. Test for the migimum
failure timespecified in Table 6 in accordance with Test
Method,D1598, at the stress and temperature values gijen in
Table~6-"Maintain the specimens at the test pressures =10 psi
(£70'kPa) and the test temperatures = 3.6°F (= 2°C). HKailure
of one of the three specimens tested is cause for retest of three
additional specimens. Failure of one of three specimens|tested
in retest constitutes failure in the test. Test and retest spedimens
shall be from the same production lot. Failure of the pipe test
specimen shall be as defined in Test Method D1598. [When
testing at 176 = 3.6°F (80 = 2°C) at the higher stress, if dluctile
failure occurs before the minimum time, rerunning the ftest at
the lower stress condition is not considered a retest.

7.5 Elevated Temperature Sustained Pressure Test—The
“test sample” shall be three specimens of a generally represen-
tative pipe or tubing size produced at the manufacfurer’s
facility using the Table 1 polyethylene pipe material (mjterial
designation). Select one Table 8 Condition for the Table 1
polyethylene pipe material (material designation) and t¢st the
three specimen test sample in accordance with Test Method
D1598 using water as the internal test medium.

7.6 Hydrostatic Burst Pressure—The test equigment,
procedures, and failure definitions shall be as specified {n Test
Method D1599.

case of no prior agreement, random samples as selected by the
testing laboratory shall be deemed adequate.

7.4 Sustained Pressure Test at Ambient and Elevated
Temperature—Select three specimens of pipe at random and
test each specimen individually with water at controlled
temperatures under the stresses given in Table 6. Each speci-
men shall be at least ten times the nominal diameter in length,
but not less than 10 in. (250 mm) or more than 3 ft (1000 mm)
between end closures and containing the permanent marking

7.7 Apparent Ring Tensile Strength at Yield—The method
and test equipment shall be as specified in Test Method D2290,
Procedure B. Test a minimum of five specimens.

8. Retest and Rejection

8.1 Except as specified in 6.4, 6.5, 6.5.1 and 6.5.2, if the
results of any test(s) do not meet the requirements of this
specification, the test(s) may be conducted again in accordance
with an agreement between the purchaser and the seller. There
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TABLE 6 Stress and Time Requirements for Sustained Pressure Test”

Minimum Hours
Before Failure at

Minimum Average Hours

Pipe_ 73°F (23°C) to Failure at 176°F (80°C)
Material - - - -
S =800 psi S =670 psi S =580 psi S =435 psi
(5.5 MPa) (4.6 MPa) (4 MPa) (3 MPa)
PE 1404 1000 80 150
A Calculate internal pressure in accordance with the following formula:
28
P= D,
——1
4
where:
P = pressure, psig (MPa),
S = lhoop stress, psi (MPa),
D, = 4dverage outside diameter, in. (mm), and
t = minimum wall thickness, in. (mm).
TABLE 7 PE4710 DIPS PR-DR Plastic Pipe—Outside Diameter and Wall, Thickness
Wall Thickness, in. (mm)
DIPS Outside Diameter? PR 300 PR 250 PR 200 PR 150 PR 125 PR 100
Size 7.7 DR 9 DR 11 DR14:3 DR 17 DR 21
Average = Tol. Min. Tol.B Min. Tol.B Min. Tol.B Mir Tol.B Min. Tol.B Min. Tol.B
3 3.960 0.018 0.514 0.062 0.440 0.053 0.360 0.043 0.277 0.033 0.233 0.028 0.189 0.023
(100.58)  (0.46)  (13.06)  (1.57)  (11.18)  (1.35) (9.14) (1.09) (7.04) (0.84) (5.92) (0.71) (4.80) (0.58)
4 4.800 0.022 0.623 0.075 0.533 0.064 0.436 0.052 0.336 0.040 0.282 0.034 0.229 0.027
(121.92)  (0.56) (15.82) (1.91) (13.54) (1.63) (11.07) (1.32) (8.53) (1.02) (7.16) (0.86) (5.82) (0.69)
6 6.900 0.031 0.896 0.108 0.767 0.092 0.627 0075 0.483 0.058 0.406 0.049 0.329 0.039
(175.26)  (0.79) (22.76) (2.74) (19.48)  (2.34)  (15.93) . (491) (12.27)  (1.47) (10.31)  (1.24) (8.36) (0.99)
8 9.050 0.041 1.175 0.141 1.006 0.121 0.823 0.099 0.633 0.076 0.532 0.064 0.431 0.052
(229.87)  (1.04) (29.85) (3.58) (25.55) (3.07) (20.90): (2.51) (16.08) (1.93) (13.51) (1.63) (10.95) (1.32)
10 11.100 0.050 1.442 0.173 1.233 0.148 1:Q09 0.121 0.776 0.093 0.653 0.078 0.529 0.063
(281.94)  (1.27) (36.63) (4.39) (31.32) (3.76) (25.63) (3.07) (19.71) (2.36) (16.59) (1.98) (13.44) (1.60)
12 13.200 0.059 1.714 0.206 1.467 0.176 1.200 0.144 0.923 0.111 0.776 0.093 0.629 0.075
(335.28)  (1.50) (43.54) (5.23) (37.26)  (4.47)\"“(30.48) (3.66)  (23.44) (2.82) (19.71)  (2.36) |(15.98)  (1.91)
14 15.300 0.069 1.987 0.238 1.700 0.204 1.391 0.167 1.070 0.128 0.900 0.108 0.729 0.087
(388.62)  (1.75) (50.47) (6.05) (43.18) {5.18) (35.33) (4.24) (27.18) (3.25) (22.86) (2.74) (18.52) (2.21)
16 17.400 0.078 2.260 0.271 1.933 0.232 1.582 0.190 1.217 0.146 1.024 0.123 0.829 0.099
(441.96)  (1.98) (57.40) (6.88) (49.10) (5.89) (40.18) (4.83) (30.91) (3.71) (26.01) (3.12) (21.06) (2.51)
18 19.500 0.088 2.5632 0.304 27167 0.260 1.773 0.213 1.364 0.164 1.147 0.138 0.929 0.111
(495.30)  (2.24) (64.31) (7.72) (55.04)  (6.60)  (45.03)  (5.41)  (34.65)  (4.17)  (29.13)  (3.51) |(23.60)  (2.82)
20 21.600 0.097 2.805 0.337 2.400 0.288 1.964 0.236 1.510 0.181 1.271 0.153 1.029 0.123
(548.64)  (2.46) (71.25) (8.56) (60.96) (7.32) (49.89) (5.99) (38.35) (4.60) (32.28) (3.89) (26.14) (3.12)
o4 25.800 0.116 3.351 0402 2.867 0.344 2.345 0.281 1.804 0.216 1.518 0.182 1.229 0.147
(655.32)  (2.95) (85.12) (10.21) (72.82) (8.74) (59.56) (7.14) (45.82) (5.49) (38.56) (4.62) (31.22) (3.73)
30 32.000 0.144 4.156 07499 3.556 0.427 2.909 0.349 2.238 0.269 1.882 0.226 1.524 0.183
(812.80)  (3.66)  (105.56). ) (12.67) (90.32)  (10.85)  (73.89) (8.86) (56.85) (6.83) (47.80) (5.74) (38.71) (4.65)
36 38.300 0.172 4,974 0.597 4.256 0.511 3.482 0.418 2.678 0.321 2.253 0.270 1.824 0.219
(972.82)  (4.37) [(126)34) (15.16) (108.10) (12.98)  (88.44) (10.62)  (68.02) (8.15) (57.23) (6.86) (46.33) (5.56)
42 44.500 0.200 5.779 0.693 4.944 0.593 4.045 0.485 3.112 0.373 2.618 0.314 2.119 0.254
(1130.30)  (5.08) )_(146.79) (17.60) (125.58) (15.06) (102.74) (12.32)  (79.04) (9.47) (66.50) (7.98) (53.82) (6.45)
48 50.800 0.229 6.597 0.792 5.644 0.677 4.618 0.554 3.552 0.426 2.988 0.359 2.419 0.290
(1290.32) _(5.82) (167.56) (20.12) (143.36) (17.20) (117.30) (14.07) (90.22) (10.82) (75.90)  (9.12) |61.44)  (7.37)
A For a diptance to te/cut end of the pipe that is the lesser of 11.8-in. (300 mm) or 1.5 times the outside diameter, a diameter reduction of up to 1.5% |shall be acceptable.
B For DIFS sizes.greater than 24, tolerance applies to the minimum wall thickness obtained when measuring pipe.

shall be no agreement to lower the minimum requirement of
the specification by such means as omitting tests that are a part
of the specification, substituting or modifying a test method, or
by changing the specification limits. In retesting, the product
requirements of this specification shall be met, and the test
methods designated in the specification shall be followed. If,
upon retest, failure occurs, the quantity of product represented
by the test(s) does not meet the requirements of this specifi-
cation.
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9. Marking

9.1 Marking on the pipe shall include the following, spaced
at intervals of not more than 5 ft (1.5 m):

9.1.1 Nominal pipe size (for example, 2 in. IPS),

9.1.2 Type of plastic pipe material in accordance with the

materials designation code given in per 5.1 (for example, PE
3608),
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TABLE 8 Elevated Temperature Sustained Pressure Test Requirements

PE2708, PE3608, PE4608

PE4710

Condition Test Temperature Test Pressure Hoop Minimum Average Time Test Pressure Hoop Minimum Average Time
°F (°C)* Stress? Before Failure Stress? Before Failure
psi (kPa)* Hours psi (kPa)* Hours
1 176 (80) 670 (4620) 170 750 (5170) 200
2 176 (80) 650 (4480) 340 730 (5020) 400
3 176 (80) 630 (4345) 510 705 (4870) 600
4 176 (80) 610 (4210) 680 685 (4715) 800
5 176 (80) 590 (4070) 850 660 (4565) 1000
6 176 (80) 580 (4000) 1000 640 (4415) 1200

maintain equiyalent performance criteria, but provide for retest in the event of ductile failure. The test pressure hoop stress levels for Conditions 2-5 are linedr intef|
hosen time increments. An equivalent performance requirement, however, may be determined by arbitrarily choosing a test pressure hodp stréss
nd 6 and linearly interpolating the minimum average time before failure. For example for PE3710 and PE4710 material, at 670 psi test pressure hod
laverage time before failure would be 927 hours (200 + (750 — 670) - ((1200 — 200) / (750 — 640)) = 927).

for arbitrarily
Conditions 1
the minimum
BCalculate in

where:

test
test
mea|
mea|

~Qo®nwT

9.13 T
with 4.2 (
914 T
for water 4
(kPa), for
9.1.5 Al
ASTM D]
9.1.6 M
9.1.7 Pj
include th

Note 2—
designationg
D3350 and §
codes, resul
materials d|
PE 3406 bei
being supers;
PE 4608, P}
necessary f
tions and lit]
include bof]
PE 2406/PH

NoTE 3—

ernal test pressure in accordance with:

bressure, psig (kPa)

bressure hoop stress, psi. (kPa)

bured outside diameter, in. (mm)

Eured minimum wall thickness, in (mm)

hermoplastic pipe dimension ratio in accordance
or example, DR 11),

e pressure rating in pounds-force per square inch
t 73°F (23°C) shown as the number followed by psi
example, 100 psi or 690 kPa,

SME SD-3035 or both ASME SD-3035 and

035,

anufacturer’s name (or trademark) and code, and
pe intended for transporting potable water shall.also
e seal of an accredited laboratory.

Earlier editions of Specification D3035 included'PE materials
PE 2406, PE 3406, and PE 3408. Changes to Specification
PI TR-3 led to changes in thermoplastic.materials designation
ing in materials designation PE 2406_being superseded by
psignations PE 2606 and PE 2708, Jmaterials designation
hg superseded by PE 3606 and faterials designation PE 3408
eded by materials designations, PE 3608, PE 3708, PE 3710,
£ 4708, and PE 4710. ReCognizing that a period of time is
r the dissemination of ‘infermation and to update specifica-
brature, during the transitional period, product markings that
h older and newet, materials designations, for example
2606, may ocelL.

Manufacturers_Using the seal of approval of an accredited

ANNEX

laboratory must Obtain prior authorization from the laboratory coy

9.2 Using® Color—When color is applied, such a
stripesgya color shell layer or a solid color; blue shall i
potable water; green shall identify sewer; and purple
layender) shall identify reclaimed water. Yellow identit
and shall not be used.

9.3 Markings that identify gas, communications or elg
use are prohibited.

10. Quality Assurance

10.1 The manufacturer affirms that the produ
manufactured, inspected, sampled, and tested in acc
with this specification and has been found to m
requirements of this specification.

11. Certification
11.1 Certification shall be as required by Annex

12. Keywords

12.1 DR; OD controlled; PE pipe; plastic pipe;
water pipe; polyethylene pipe; service pipe; SDR; wate
water service pipe

ons is to
olations
between
Ip stress,

cerned.

B Wlth
lentify
violet,
es gas

ctrical

t was
rdance
bet the

Al.

otable
I pipe;

(Mandatory Information)
Al. CERTIFICATION

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled, tested, and
inspected in accordance with the Specification, including year date, the Supplementary Requirements, and any other requirement
designated in the purchase order or contract, and that the results met the requirements of that Specification, the Supplementary
Requirements, and the other requirements. A signature or notarization is not required on the certificate of compliance, but the
document shall be dated and shall clearly identify the organization submitting the certificate. Notwithstanding the absence of a
signature or notarization, the certifying organization is responsible for the contents of the document.
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APPENDIX

(Nonmandatory Information)

X1. PIPE PRESSURE RATINGS

X1.1 The pipe is rated for use with water at 73°F (23°C) at
the maximum internal pressures shown in Table X1.1. Lower
pressure ratings than those calculated in accordance with 3.2.1

may be

recommended by the pine manufacturer where unusu-
o rr

SD-3035

pressure ratings. Industry experience indicates that satisfactory
long-term service can be provided by PE plastic pipe meeting
this specification that is properly installed and operated within

tha sdantiCod oo oo

The sustained

ally hig
installal
are gej
exceed
peratur
temper
above
turer f

th pressure surges, elevated temperatures, or unusual
ion conditions exist. Pressure ratings at 73°F (23°C)
lerally suitable for use at service temperatures not
ng 80°F (27°C). Pressure ratings are reduced at tem-
s above 80°F (27°C), and materials having an elevated
iture HDB should be used when service at temperatures
0°F (27°C) is anticipated. Consult the pipe manufac-
r information about elevated temperature service and

aand t faara rotio oo
e OO T OO Pros St O ant o poratar O Ta it o)

pressure requirements (see 6.4) are related |t
through the slopes of the strength-time plots/of|
in pipe form.

b these ratings
these materials

X1.2 The hydrostatic design_stress recominended by the

Plastics Pipe Institute are based-on tests made
in size from Y2 to 3 in. (12.%to 50.8 mm).

n pipe ranging

TABIE X1.1 Thermoplastic Pipe Dimension Ratios (DR) and Water Pressure Ratings¢(PR) at 73°F (23°C) for DR-PR PK Plastic Pipe
PE Pipe Materials?
Dimension PE 2708, PE 3608,
Ratio PE4710 PE-4608 PE 1404
Pressure Rating, psi (MPa) Pressure\Rating, psi (MPa) Pressure Rating| psi (MPa)
7 333 (2.3) 267 (1.84) 133 (0.92)
77 300 (2.1)
9 250 1.7) 200 (1.38) 100 (0.69)
1 200 (1.4) 160 (1.10) 80 (0.55)
135 160 (1.1) 128 (0.88) 64 (0.44)
14.3 150 (1.0)
15.5 138 (1.0 110 (0.76) 55 (0.38)
17 125 (0.9) 100 (0.69) 50 (0.34)
21 100 0.7) 80 (0.55) 40 (0.28)
26 80 (0.6) 64 (0.44) 32 (0.22)
32,5 63 (0.4) 51 (0.35) 25 (0.17)

A Hydrosthtic Design Stress values obtained from PPI TR4\Other design factors may be appropriate under certain conditions. Values rounded to the

MPa)

nearest 5 psi (0.03
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SPECIFICATION FOR UNMODIFIED POLY(VINYLIDENE
FLUORIDE) (PVDF) MOLDING EXTRUSION AND
COATING MATERIALS

%z@ SD-3222

(Identical with ASTM D3222-05(R10) except, for-Tevisions in para. 7.1 and section 12, and additional requirements if
section 13 and Annex Al, and renumbering of sections 14 and 15.)
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Specification for
Unmodified Poly(Vinylidene Fluoride) (PVDF) Molding
Extrusion and Coating Materials

1. Scope

1.1 This spe
extrusion mate
nylidene fluori
(or PVF, in §
thermoplastic
form.

1.2 This spg

cification covers melt processable molding and
rials, as well as coating materials of poly(vi-
le) fluoroplastic, commonly abbreviated PVDF
cientific literature). This specification covers
Fesin materials supplied in pellet or powder

cification applies only to the virgin homopoly-

mer prepared ffom vinylidene fluoride, not copolymers, rein-

forced, filled
treatments for

1.3 The test,
for specificatio|
is not the purp
data for design

1.4 PVDF f]
and 356°F) and
(Warning—EyY
ride can occur

1.5 The valy
S-10, are to be
parentheses arg

Note 1—PVD
crystalline struct
sample. Specime
this specification

1.6 This sta
safety concern
responsibility d
priate safety a
bility of reguld
tionary statemd

orades or special grades with additives or
modification of attributes.

b involved are intended to provide information
h of unmodified PVDF homopolymer resins. It
bse of this specification to provide engineering
purposes.

uoroplastics melt between 156 and 180°C (312
are thermally stable up to about 370°C (698°F).
olution of corrosive and toxic hydrogen fluo-
under certain conditions.)

es stated in SI units, as detailed in IEEE/ASTM
regarded as the standard. The values given in
for information only.

F exhibits polymorphism. The type-and extent of
re varies with the thermomechanical ‘history of the
s prepared by techniques differéntythan prescribed in
Can have properties that vary ffom the values specified.
ndard does not purport o address all of the
s, if any, associatéd)with its use. It is the
f the user of thissstandard to establish appro-
id health practices and determine the applica-
tory limitatiens prior to use. Specific precau-
nts are giwen in Section 10.

Note 2—There is no equivalent ISO standard for this $peQification.

Information in this specification is technically equivalent t
information in ISO 12086-1 and ISO 12086-2.

2. Referenced Documents
2.1 ASTM Standards:

related

D149 Test Method for DielectricvBreakdown Voltgge and
Dielectric Strength of Solid\Eléctrical Insulating Materials

at Commercial Power Frequencies
D150 Test Methods for A€ Loss Characteristics and

Permit-

tivity (Dielectric Constant) of Solid Electrical Insulation

D256 Test Methgds for Determining the Izod Pe
Impact ResiStance of Plastics

D257 Test Méthods for DC Resistance or Conduct
Insulating*Materials

ndulum

ance of

D542 Test Method for Index of Refraction of Trarsparent

Organic Plastics
D618 Practice for Conditioning Plastics for Testing
D638 Test Method for Tensile Properties of Plastics
D790 Test Methods for Flexural Properties of Unrei
and Reinforced Plastics and Electrical Insulating
als
D792 Test Methods for Density and Specific Gravity
tive Density) of Plastics by Displacement
D883 Terminology Relating to Plastics

hforced
Materi-

(Rela-

D1238 Test Method for Melt Flow Rates of Thermojplastics

by Extrusion Plastometer
D2863 Test Method for Measuring the Minimum

Dxygen

Concentration to Support Candle-Like Combustion of

Plastics (Oxygen Index)

D3418 Test Method for Transition Temperatures gnd En-
thalpies of Fusion and Crystallization of Polymers by

Differential Scanning Calorimetry
D3835 Test Method for Determination of Prope

ties of

Polymeric Materials by Means of a Capillary Rh¢ometer

D3892 Practice for Packaging/Packing of Plastics
IEEE/ASTM S-10 Use of the International System

f Units
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TABLE 1 Classification of PVDF Resins

SD-3222

Typical Values or Ranges

Property Type | Type Il
Grade 1 Grade 2
Specific Gravity Gms/cc 1.75-1.79 1.75-1.79 1.76-1.79
Peak Melting Endotherm °C 156-162 162-170 164-180
Melt Flow Rate g/10 min (wt in Kg)
Ultra High Viscosity 0.5-10*
High Viscosity 0.5-84 5-85 0.5-10¢
Medium Viscosity 4-184 5-36° 0.5-30°
Low Viscosity 3.5-45F 0.5-607
Apparent Melt Viscosity Pas™
High Viscosity 2800-3800 2800-3700 2500-4000
Medium Viscosity 2300-2800 1300-2800 1300-2500
Low Viscosity 350-1300 250-1300
Noje: For measuring MFR values of PVDF, the load must be selected based on the viscosity as follows:
“=21.6 Kg
B-12.5 Kg
©=10.0 Kg
b= 5 Kg
E= 3.8 Kdg
F=216 Kg
G Reportgd for a shear rate of 100 s~ determined by capillary rheometry at 232°C (450°F) using 0.027 radian (60°)‘%entrance angle die with L/D of 1% and in accordance
with proc¢dures of Test Method D3835. Multiply the pascal second values by ten to obtain poise values.
(SD: The Modern Metric System resin grades<available from several sources ar]d are provided

2.2 1
ISO
M
an
I1SO
M
Te

EC and ISO Standards:

12086-1 Plastics—Fluoropolymer Dispersion and
ulding and Extrusion Materials—Part 1: Designation
1 Basis for Specification

12086-2 Plastics—Fluoropolymer Dispersion and
Iding and Extrusion Materials—Part 2: Preparation of!
5t Specimens and Determination of Properties

3. Terminology

3.1 1
3.1.1
cation,
3.1.2
OI MOT{

Definitions:
For definitions of plastics terms used in this specifi-
see Terminology D883.
lot, n—one production run or atgniform blend of two
production runs.

4. Clagsification

4.1 1
fied PV
and ext
coating|

4.1.1
sion. D|
melting

[his specification coyerstwo types of natural, unmodi-
DF fluoroplastics.stpplied in pellet form for molding
usion, and in powder form for solutions, dispersions, or
PD.
Type I-“PNDF fluoroplastics are polymerized in emul-
epending upon the polymerization conditions, the peak
point*of the resin can be varied between 156 and

170°C.

Theé-diameter of the primary particle isolated from the

for infefmation purposes only.

4.1.2 Type II—PVDF fluoroplastics are poly
pension. Peak melting temperatures of these re
164 to 180°C. The particles isolated from
spherical and range typically from 20 to 150 (

4.1.2.1 Type 1II resins are available comme
data of Table 1 reflect ranges encompassing va
the properties of available grades.

4.2 The system uses predefined cells to rq
aspects of this specification, as illustrated belo

merized in sus-
ins range from
suspension are
m in diameter.
rcially, and the
lues typical for

fer to specific
W.

Specification
Standard Number Block Type Grade Cldss Special
Notes
Example: Specification
D3222 - 05 | 2

For this example (D3222 — 05, 12), the line ¢
a PVDF resin polymerized in emulsion, ha)
gravity between 1.75 and 1.79, and a peak me]
between 162 to 170°C. A comma is used a
between the Standard Number and the Type. Se
needed between the Type, Grade, and Class.
Special Notes is included so that other inform:
preferred viscosity range, can be provided
When special notes are used, they shall be

hllout describes
ing a specific
ting endotherm
b the separator
parators are not
Provision for
ition, such as a
vhen required.
preceded by a

emulsion is typically less than 1 um; the dried powder has an
average agglomerate diameter range of 3 to 15 um.

4.1.1

.1 Two distinctly different Type I emulsion PVDF

resins are available commercially. These are differentiated by
peak melting endotherm values, as shown in Table 1, and this
difference is the basis for subdividing Type I resins into Grades

1 and 2

. Table 1 shows the melt viscosity ranges encompassing

131
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COTHTHTTT:

5. General Requirements

5.1 The material shall be of uniform composition and free of

foreign matter.

6. Detail Requirements
6.1 General Attributes:
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6.1.1 Peak Melting Endotherm—The material covered by
this specification shall have a minimum peak melting endo-
therm for the type and class as shown in Table 1 when tested
in accordance with Test Method D3418. For Type I resins, this
shall involve heating a solid specimen of 5 = 1 mg from room
temperature to 200°C at 10°C/min, maintaining the tempera-
ture at 200°C for 5 min, followed by cooling at a controlled
rate of 10°C/min to about 30°C, then reheating at 10°C/min to
200°C. Record the peak melting endotherm during the second
melting cycle.

ASME NM.3.1-2022

ture is 30 to 60°C higher than the upper peak melting
endotherm value depending on the grade. Mold temperature is
120 = 10°F.

6.3.2 Flexural Properties—The material covered in this
specification shall have a minimum flexural modulus of 1.38
GPa (190 x 10° psi) when tested in accordance with Method I
of Test Methods D790, using 6.4-mm (0.25-in.) thick speci-
mens prepared by injection molding under conditions specified
by the resin supplier. Alternatively, compression-molded
samples are used (see Section 8) and tested after the 16-h

6.1.1.1 Yemperature—Test Type II resins likewise except
that the mgximum is 250°C.

6.1.2 Specific Gravity—A solid specimen of the material
covered by this specification shall have the minimum specific
gravity indjicated in Table 1 (1.75 for Type I, Class 1 and 1.76
for all othprs) when tested in accordance with Test Method
D792.

Note 3—{lest attached to the specimen upon immersion. Dipping the
specimens ir] a very dilute solution (less than 0.1 weight percent) of an
ammonium ferfluorooctanoate surfactant minimizes this problem.

6.1.3 Rdfractive Index—The material covered in this speci-
fication shgll have a refractive index of 1.42 when measured at
the sodiump D line at 25°C (77°F) in accordance with the
refractomefer procedure in Test Methods D542, using speci-
mens that [have not been subjected to any processes which
induce orientation of the polymer chains or crystal-lites.
Compressipn-molded specimens at least 2-mm (0.079-in.)
thick that lhave been quenched rapidly in water are preferred.

6.1.4 Liniting Oxygen Index—The material covered in this
specificatiqn shall have a minimum limiting oxygen index of
42 when t¢sted in accordance with Test Method D2863.

Note 4—If a column with a restricted opening is used, positionsthe top
of the specirthen 40 mm below the opening.

6.2 Progessing Related Attributes:

6.2.1 Flpw Rate—Materials conforming to this specification
shall be tgsted for melt flow rate in accerdance with Test
Method D238 using loads shown in parentheses in Table 1.

6.2.2 Rlfeological Properties—The~apparent melt viscosity
of these materials shall be tested ifr“accordance with Test
Method DP835 at 231 = 1°C (450°F) using a die with an
entrance apgle of 60° (conesangle of 120°) and a minimum
capillary LYD of 15. See Table 1.

6.3 Medhanical Properties:

6.3.1 Tepsile Pioperties—The material covered in this
specificatign shall-have a tensile yield strength exceeding 36
MPa (520() psi)-at 23°C (74°F) and a minimum elongation at

break of 10.% when tested in accordance with Test Method 7. Sampling

D638 at 51 mm (2 in.)/min, using Type I specimens 3.2-mm
(0.125-in.) thick as specified in Test Method D638. Preferably,
compression-molded samples are used (see Section 8), but
injection molded specimens also are used, providing that the
samples yield and rupture in the gage region and not near the
heel. Specimens shall be molded under conditions specified by
the resin suppliers. Generally, injection molded specimens
show low and variable elongation values compared to
compression-molded specimens. Typically, the melt tempera-

conditioning period.

6.3.3 Impact Resistance—Type 1 material coyéréd”in this
specification shall have a minimum impact strength.of 80.0 J/m
(1.50 ftIbf/in.) determined by Test Metheds “D256 |using
6.4-mm (0.25-in.) thick specimens prepared.by injection(mold-
ing under conditions specified by the farnufacturer. Alterna-
tively, specimens are compression-molded and tested affer the
conditioning period as specified above. For Type II mgterial,
impact testing is not required,

6.4 Electrical Properties:

6.4.1 D-C Resistancé—The material covered in this [speci-
fication shall have a d-c volume resistivity greater than 12Q2-m
(1.2 x 10" Q-coafwhen tested as a 0.76-mm (0.030-in.)
compression-molded specimen (see Section 8) in accofdance
with Test Methods D257.

6.4.2 Dielectric Strength—The material covered i this
specifieation shall have a dielectric strength in air no legs than
57 kK\V/mm (1280 V/0.001 in.) by the “short-time” method of
Test Methods D149 with 0.13-mm (0.05-in.) |thick
gcompression-molded specimens (see Section 8) tested|in air
using 25.4-mm (1-in.) Type 3 electrodes.

6.4.3 Dielectric Constant—The material covered ip this
specification shall have a dielectric constant less than 11.0 at
100 Hz and greater than 5.8 at 1 MHz when tested as a 3]2-mm
(0.125-in.) thick compression-molded specimen (see Secfion 8)
in accordance with Test Methods D150 at 23°C (73°F).

6.4.4 Dissipation Factor—The material covered ip this
specification shall have a dissipation factor of less than|0.045
at 100 Hz and less than 0.24 at 1 MHz when tested as 3}2-mm
(0.125-in.) compression-molded specimens (see Section} 8) in
accordance with Test Methods D150 at 23°C (73°F).

Note 5—Since this material has very low water-absorption chjracter-
istics, maintenance of constant humidity during testing or specimen
preparation is not necessary except as required for a specific test thethod.
However, no moisture shall be present in the resin when prgparing
specimens for testing. Heat the resin sample at 110°C (230°F) in an
air-circulating oven until the adventitious moisture is removed.

7.1 Sampling shall be statistically adequate to satisfy the
requirements of Annex Al.

8. Preparation of Compression Molded Specimens

8.1 Equipment:

8.1.1 Press with approximately 180 kN (20 ton) capacity
and heating capability for maintaining platens between 220 and
240°C (428 to 464°F).


https://asmenormdoc.com/api2/?name=ASME NM.3.1 2022.pdf

ASME NM.3.1-2022

8.1.2 Two smooth chromium-finished plates with approxi-
mate dimensions 150 by 250 by 5 mm (10 by 10 by 0.02 in.),
or, if more appropriate to the press type, 150 by 150 by 5 mm
(6 by 6 by 0.02 in.).

8.1.3 Flat open-cavity steel molds, that is, frames, to pro-
vide the shape and thicknesses requisite for the specific tests.

8.1.4 Timing device.

8.1.5 Appropriate equipment to handle the hot mold assem-
bly when removed from the press.

SD-3222

the mold dimension. To assure complete filling, the stack of
thin samples must be slightly higher than the mold cavity

thickness.

9. Test Conditions

9.1 Specific Gravity, Mechanical Properties,
Properties:

9.1.1 Condition the molded test specimens
with Procedure A of Practice D618, except that

and Electrical

in accordance
the period shall

8.1. Balance and containers for weichina the resin bhe at least 16 h prinr to test
samples. 9.1.2 Conduct tests at the standard laboratg
8.1.7| Water-filled container to quench-cool the samples in  of 23 * 2°C (73.4 = 3.6°F).

the mold frame.
8.1.8] Aluminum foil approximately 0.1-mm thick (0.004-
in.).

8.2
in.):

8.2.1] For the given mold cavity establish, by initial trial
preparafions, the amount of material necessary to overfill
slightly] and yield a minimum flash after forming.

8.2.2] Place the appropriate amount of material in the center
of the fnold between thin sheets of polished aluminum foil.

8.2.3| Place the assembly between the chrome-finished
plates.

8.2.4] Place the mold assembly in the press so that it is in
contact| with the hot platens, using a ram force that barely
registers on the force gage and hold for a 5-min period at a
tempergture of 230 = 2°C (446 = 4°F).

8.2.5| After the preheat period, slowly increase the ram fotege
to 130 kN (30 000 Ibf) and hold for 1 min.

8.2.6| Remove the sandwiched material and immediately
quench|in cold water.

8.2.7| After standing for 1 min, disassemble-andtemove the
molded| plaque from the frame.

Compression Molding Specimens Less Than 2 mm (0.08

Norte p—The alternative method of allowing-the assembly to cool at
ambient froom temperature under a heavy weight, or under pressure in a
cold preis, results in specimens having prdpesties that vary from values in
specificafion tests.

8.2.8| If the mold shape is ‘not appropriate for the test, cut
test spgcimens from the mgolded sample.

Norte [|—The edges of the-specimen affect performance in mechanical

tests. Dig¢-cutting is the (preferred method to prepare such specimens; the
cutting gdges shall be-leveled and sharp.

8.3 Compression Molding Specimens Thicker Than 2 mm
(0.08 i.):
8.3.1| Pellets of PVDF can be compression-molded directly

Note 8—PVDF is a partially crystalling_polymer. U
conditioned equivalently for a sufficient period to
crystallinity, samples prepared by any othér method giy

10. Handling

10.1 As is the case with,any synthetic resin

ry temperature

nless molded and
assure consistent
e variable results.

it is advisable

to wear a dust mask when handling large quantities of powder

grades to prevent ingestion.

11. Packaging
11.1 The $packing, packaging, and marking

Practicg D3892 shall apply to this specificatiof.

12.. Inspection

12.1 Inspection of the material supplied W
to this specification shall be for conformance
ments specified herein.

12.2 Lot-acceptance inspection shall be the
acceptance or rejection of the lot is made. The
inspection shall consist of all the requirements|

12.3 Periodic check inspection with referend
fication shall consist of the tests for all requi
material under this specification.

12.4 A report of test results shall be furni
port shall consist of results of the lot-acceptancd
the shipment and the results of the most re
check inspection.

13. Certification
13.1 Certification shall be as required b

14. Precision and Bias

14.1 The precision and bias statements

provisions of

ith reference
to the require-

basis on which
lot-acceptance

e to this speci-
rements of the

shed. The re-
inspection for
cent periodic-

y Annex Al.

bf ASTM test

methods referenced herein apply to the specifi

C tests required

in thick sections without difficulty.

8.3.2 Powdered PVDF samples tend to entrap air when
thick sections are molded under compression. Such specimens
are not suitable for any tests in this specification. The preferred
method to obtain bubble-free thick moldings involves prepa-
ration of thin compression-molded sheets, as described in 8.2,
and a subsequent second molding cycle filling the thick section
mold with several layers of the thin sheet specimens cut to fill

133
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15. Keywords

15.1 extrusion materials; fluorohydrocarbon plastics; fluo-
ropolymers; molding materials; polyvinylidene fluoride

(PVDF)
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ANNEX

(Mandatory Information)

Al. CERTIFICATION

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled,
tested, and inspected in accordance with the Specification, including year date, the Supplementary Requirements, and
any other requirement designated in the purchase order or contract, and that the results met the requirements of that

11 cats rplanantars Racia to and tbho oslbar on ooy £ Aci % 1 PO PR S V-C P P TP d
Specification-the-Supplermentary Requirements-and-the-other requirefents—A-sishatire-or notarizationis-netrequi e

on the dertificate of compliance, but the document shall be dated and shall clearly identify the organization subthitting
the cert]ficate. Notwithstanding the absence of a signature or notarization, the certifying organization is responsible [for
the confents of the document.
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SPECIFICATION FOR BUTT HEAT FUSION
POLYETHYLENE (PE) PLASTIC FITTINGS FOR
POLYETHYLENE (PE) PLASTIC PIPE AND TUBING

%z@ SD-3261

(Identical with ASTM D3261-16 except for additional requirements in section 13 and Annex A1, revised marking re
quirements in para. 11.1.1, renumbering of Section 14, and quality assurance requirement in para. 12.1 has been mad¢
mandatory.)
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Specification for

Butt Heat Fusion Polyethylene (PE) Plastic Fittings for
Polyethylene (PE) Plastic Pipe and Tubing

1. Scope

1.1 This spegification covers polyethylene (PE) butt fusion
fittings for use| with polyethylene pipe (IPS, DIPS, and ISO)
and tubing (CTS). Included are requirements for materials,
workmanship, |[dimensions, marking, sustained pressure, and
burst pressure.

1.2 The valyes stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to [SI units that are provided for information only
and are not cofsidered standard.

1.3 This intprnational standard was developed in accor-
dance with intdrnationally recognized principles on standard-
ization establifhed in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issyied by the World Trade Organization Technical
Barriers to Trdde (TBT) Committee.

2. Referenced| Documents

2.1 ASTM Standards:

D1598 Test [Method for Time-to-Failure of Plastic Pipe
Under Constant Internal Pressure

D1599 Test Method for Resistance to Short-Time Hydraulic
Pressure of Plastic Pipe, Tubing, and Fittings

D1600 Term|nology for Abbreviated Terms Relating to Plas-
tics

D2122 Test Method for Determining Diméngions of Ther-
moplastic [Pipe and Fittings

D2513 Specification for Polyethylene (PE) Gas Pressure
Pipe, Tub£g, and Fittings

D3350 Speciffication for Polyethylene Plastics Pipe and Fit-
tings Matgrials

F412 Terminplogy Relatiggto Plastic Piping Systems

3.

2266 Specificationr for rabricated rtings ot bug-Fused

Polyethylene (PE)

2.2 Federal Standard:
Fed. Std. No. 123 Marking for Shipment KCiVil Agencies)

2.3 Military Standard:
MIL-STD-129 Marking for Shipngent*and Storage

2.4 National Sanitation Foundgtion Standard:
Standard No. 14 for Plastic Pipinng Components and Related
Materials

2.5 Plastic Pipe Institute
PPI TR-3 Policies and" Procedures for Developing [Hydro-
static Design-Bdsis (HDB), Pressure Design Basis|{(PDB),
Strength Design Basis (SDB), and Minimum Required
Strength\(MRS) Ratings for Thermoplastic Piping Mate-
rials 6rPipe7
PPI TR-4 HDB/SDB/PDB/MRS Listed Materials, PPI List-
ing of Hydrostatic Design Basis (HDB), Strength(Design
Basis (SDB), Pressure Design Basis (PDB), and M|nimum
Required Strength (MRS) Ratings for Thermoplastic Pip-
ing Materials or Pipe

Terminology

3.1 Definitions are in accordance with Terminology F412

and abbreviations are in accordance with Terminology [D1600,

unless otherwise specified.

that can be butt fusion joined to pipe, tubing, or fitting

3.2 Definitions:
3.2.1 butt fusion fitting, n—a fitting have one or morg outlets

3.2.2 dimension ratio (DR) for thermoplastic pipe—the ratio

of diameter to wall thickness. For this specificatiqn it is
calculated by dividing the specified outside diameter| by the
specified wall thickness of the fitting at its area of fusign. DRs

are rounded and do not calculate exactly.
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4. Classification

4.1 General—This specification covers butt fusion fittings
intended for use with polyethylene pipe and tubing.

4.1.1 Fittings covered by this specification are molded or
machined from extruded or molded stock. Fittings covered by
this specification may be produced by joining together one or
more fittings meeting this specification using butt or saddle
heat fusion joining methods. Fittings that are butt fusion joined
to a length of pipe or tubing (a pup) meeting the end-use

SD-3261

E. Code C material compounds shall have 2 to 3 percent carbon
black. Code E material compounds shall be colored with UV
stabilizer.

6.3 Rework Material—Clean polyethylene compound from
the manufacturer’s own production that met 6.1 and 6.2 as
virgin material is suitable for remolding into fittings, either
alone or blended with new compound of the same cell
classification or material designation. Fittings containing the
rework material shall meet the material and product require-

system_specification are acceptable ments of this specification

4.1 Fittings fabricated by other types of thermal welding
methads, such as extrusion welding, hot-air welding, and 7. Requirements
ultrasnic welding are not included in this specification. 7.1 Dimensions and Tolerances:

4.1 Fittings fabricated with mitered heat fusion joints are 7'1 | Outside Diameter—Nomir.lal oullide diamdiers of butt
cover¢d by Specification F2206, and are not included in this S - . . .
speciffcation fusion fittings shall conform to the nominal iror pipe size

o . . C (IPS), ductile iron pipe size (DIRS)er‘copper tubing|size (CTS)

4.1 Fidtings intended for use in the dlstrlbutlop of natural dimensions at areapolf) fusion., These dimIe):Esions angd tolerances
gas of petroleum fuels shall also meet the requirements of shall be as shown in Tablés Table 3. Table 4 4nd of this
Specification D2513. specification ’ ’

5. Ordering Information 7.1.2 Inside D.iamet?r (CTS Fit?ings Only)—Insic.le diam-

. . . . . eters of butt fusiofx fittings for tubing at area of fjusion shall
5.1 ,When ordering ﬁang.S under this specification, the conform to the dirhensions of the tubing being jpined. The

following should be specified: . . . dimensions and tolerances for the fittings are shown|in Table 5.

5. 14l Polyethylene compound (material designation or trade 7.1.3 WallThickness—The wall thicknesses of putt fusion
name . . .

. R . fittings.shdll not be less than the minimum speciffed for the
gig SFYI? of fitting (tee, 90° ell, and the like) pipetoritubing. The wall thicknesses and tolerances|at the area
5'1'3 | llile. inal di ofcfusion shall be as shown in Table 5, Table 6, Table 7, and
5' 1' 3' ’ C%g‘";; S 1grlrlljester. hedul Table 8 of this specification.

. Lo > OF BEACCIEC. 7.1.4 Measurements—These shall be made in pccordance

5.18.3 Dimension ratio number or schedule number. with Test Method D2122 for roundable pipe
6. Materials 7.1.5 Design Dimension;—Overall .ﬁtting dimerjsions may

. be as preferred from a design standpoint by the mynufacturer

6.1 Polyethylene Compound—Polyethylene material’com- 54 aecepted by the purchaser consistent with 7.1.p.
pounds suitable for use in the manufacture of fittings under this 7.1.6 Special Sizes—Where existing system cofditions or
speci.f catipn shall meet Spc.eciﬁc.ation D3350 aiid shall meet the special local requirements make other diameters or|dimension
Spe0111cat10n D3350 classification and property requIrements 105 necessary, other sizes or dimension ratios, or|both, shall
mTOab ° loand shall have PPI TR-4 I;IDB a.r;d HDS listings at acceptable for engineered applications wherl mutually
73°F 123 C) and HDB listings 140°K_(60°C) in accordance ,oreed upon by the customer and the manufacturer, if the fitting
with Table 1. is manufactured from plastic compounds meeting the material

6.2 |Color and Ultraviolet (BV)-Stabilization—Polyethylene  requirements of this specification, and the strength jand design
materfal compounds shall meet-Specification Table 1 code C or requirements are calculated on the same basis as thpse used in

TABLE 1 Specification D3350 Classification of Polyethylene Fittings Materials
hysical Propetties, Cell Classification and Properties for Polyethylene Pipe Materials
PE2606 PE2706  PE2708 PE3608 PE3708 PE3710 PE470§  PE4710
Densily. 2 2 2 3 3 3 4 4
Mett Index 3or4 3or4 3or4 4 4 4 4 4
Flexural’'modulus =4 =4 =4 =4 =4 =4 =4 =5
Tensile Strength =3 =3 =3 =4 =4 =4 =4 =4
Slow crack growth resistance 6 7 7 6 7 7 7 7
(F1473)
Hydrostatic strength classifica- 3 3 3 4 4 4 4 4
tion
Color and UV Stabilizer? CorE CorE CorE CorE CorE CorE CorE CorE
HDB at 140°F (60°C), PPI TR-4, s B 5 5 5 B 5 5
psi (MPa)
HDB at 73°F (23°C), PPI TR-4, 630 (4.34) 630 (4.34) 800 (5.52) 800 (5.52) 800 (5.52) 1000 800 (5.52) 1000
psi (MPa) (6.90) (6.90)

A See 6.2.
B isting required; consult manufacturer for listed value.
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TABLE 2 IPS Sizing System Outside Diameters and Tolerances
for Fittings for Use with Polyethylene Pipe, in.

ASME NM.3.1-2022

TABLE 4 ISO Sizing System (ISO 161/1) Outside Diameters and
Tolerances for Fit for Use with Polyethylene Pipe, mm

Nominal Pipe Average Outside Nominal Pipe Average Outside Diameter at Area of Fusion
Size Diameter ‘at érea of Tolerance Size Min MaxA
Fusion

m 5540 Y 90 90.0 90.8

% o540 000 110 110.0 111.0

; 1 oo 160 160.0 161.4

e o e 200 200.0 201.8

b oy O 250 250.0 2523

: 0. 280 280.0 282.5

2 2.375 +0.010 315 315.0 317.8

3 3500 0.012 355 355.0 358.2

N 4589 +6:64 700 700.0 703.0

6 6.625 +0.018 450 450.0 W

8 8.625 +0.025 500 500.0 504.5

1{o 10.750 +0.027 260 260.0 o

12 12.750 +0.036 630 6300 635 7

{4 14.000 +0.063 710 710.0 7164

16 16.000 +0.072 800 8000 8072

j 8 18.000 +0.081 900 900.0 908.1

90 20.000 +0.090 1000 1000.0 1009.0

25 21.500 +0.097 1200 1200.0 1210.8

92 22.000 +0.099 1400 1400,0 1412.6

1 24.000 +0.108 1600 1600.0 1614.4
18 28.000 +0.126

42 32.000 +0.144 A Specified in 1SO 3607.

46 36.000 +0.162
4 42.000 +0.189
4s 48.000 +0.216

A Defined as theasured ¥4 to 2 in. (6.4 to 12.7 mm) from fitting outlet extremity.

TABLE 3 DJIPS Sizing System Outside Diameters and Tolerances
fdr Fittings for Use with Polyethylene Pipe, in.

Average Outside Diameter

Nominal [Pipe Size at Area of Fusion Tolerance”
B 3.96 +0.016
i 4.80 +0.022
b 6.90 +0.031
B 9.05 +0.041

10 11.10 +0.050
12 13.20 +0.059
14 15.30 +0.069
16 17.40 +0.078
18 19.50 +0.088
40 21.60 +0.097
44 25.80 +0.116
30 32.000 +0.144
36 38.30 +0.172
42 44.50 +0.200
48 50.80 +0.229

A Defined as heasured Va to % in. (6.4 ta’12,7) from fitting outlet extremity.

this specififation. For diameters not shown in Table 2, Table 3
or Table 4] the tolefance shall be the same percentage as that
shown in the comresponding tables for the next smaller listed
size. Minithum-wall thickness for these special sizes shall not
be less thap the'minimum wall specified for the pipe or tubing

of the pipe ordubing in the system when tested in accofdance
with 10.5.3xThese minimum pressures shall be as shqwn in
Table 9 of this specification. Test specimens shall be pr¢pared
for testing in the manner described in 10.5.1 of this spefifica-
tions, The test equipment, procedures, and failures defipitions
shall be as specified in Test Method D1599.
7.2.2 Short-Term Strength for Fittings 14 to 48 in. and 355
to 1600 mm, Nominal Diameter—Fittings shall not faill when
tested in accordance with 10.5.4. The minimum pressur¢ shall
be as shown in Table 9 of this specification. Test spedimens
shall be prepared for testing in the manner described in 0.2 of
this specification. The test equipment and procedures shall be
as specified in Test Method D1599.
7.2.3 Sustained Pressure—The fitting and fused pjpe or
tubing shall not fail, as defined in Test Method D1598,| when
tested at the time, pressures, and test temperatures sglected
from test options offered in Table 10. The test specimeng shall
be prepared for testing in the manner prescribed in 10.§.1.

8. Workmanship, Finish, and Appearance

8.1 The manufacture of these fittings shall be in accofdance
with good commercial practice so as to produce fjttings
meeting the requirements of this specification. Fittings slpall be
homogeneous throughout and free of cracks, holes, fpreign
inclusions, or other injurious defects. The fittings shall| be as

the fitting is designed to be used with. The maximum wall
thickness allowed shall not be greater than 20 % thicker than
the specified minimum wall, and shall be determined by 10.4.3
of this specification.

7.2 Pressure Test Requirements :

7.2.1 Short-Term Rupture Strength for Fittings ‘2 to 12 in.
and 90 to 315 mm, Nominal Diameter—The minimum short-
term rupture strength of the fitting and fused pipe or tubing
shall not be less than the minimum short-term rupture strength

uniform as commercially practicable in color, opacity, density,
and other physical properties.

9. Sampling

9.1 Parts made for sale under this specification should be
sampled at a frequency appropriate for the end use intended.
When the fittings are to be installed under a system specifica-
tion (such as Specification D2513 for gas), the minimum
requirements of that specification must be satisfied.
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TABLE 5 Diameter, Wall Thickness, and Tolerances for Fittings for Use with Plastic Tubing
Diameter at Area of Fusion”®
Tubing Type Nominal Tubing - - - Minimum Wall
in. (mm) Size, in. Outside, in. (mm) Inside, in. (mm) Thickness, in. (mm)
Average Tolerance Average Tolerance
0.062 (1.57) 2 CTS 0.625 (15.88) +0.010 (+0.26) 0.495 (12.58) +0.004 (+0.10) 0.062 (1.58)
% CTS 0.875 (22.22) + 0.010 (x0.26) 0.745 (18.92) . .

0.090 (2.29) %% CTS 0.625 (15.88) +0.010 (+0.26) 0.437 (11.10) +0.004 (+0.10) 0.090 (2.28)
% CTS 0.875 (22.22) +0.010 (+0.26) 0.687 (17.44) +0.004 (+0.10) 0.090 (2.28)

1CTS 1.125 (28.58) +0.013 (+0.34) 0.937 (23.80) +0.005 (+0.12) 0.090 (2.28)

1% CTS 1.375 (34.92) +0.013 (+0.34) 1.187 (30.14) +0.005 (+0.12) 0.090 (2.28)

DR 11 % CTS 0.875 (22.22) +0.010 (+0.26) 0.715 (18.16) +0.004 (+0.10) 0,017 (1.96)
1CTS 1.125 (28.58) +0.013 (x0.34) 0.915 (23.24) +0.005 (+0.12) 0.141 (2.56)

14 CTS 1.375 (34.92) +0.013 (+0.34) 1.125 (28.58) +0.005 (+0.12) 0.131 (3.08)

114 CTS 1.625 (41.23) +0.013 (x0.34) 1.321 (33.55) +0.005 (0.12) 0.148 (3.76)

2 CTS 2.125 (53.98) +0.013 (+0.34) 1.731 (43.97) +0.005 (+0.12) 0.193 (4.90)

DR 9.3 Y2 CTS 0.625 (15.88) +0.010 (+0.26) 0.483 (12.26) +0.004 (+0.10) 0.047 (1.70)
% CTS 0.875 (22.22) +0.010 (+0.26) 0.679 (17.24) +0.004 (20.10) 0.094 (2.38)

1CTS 1.125 (28.58) +0.013 (+0.34) 0.873 (22.18) +0.005\(20.12) 0.141 (3.08)

14 CTS 1.375 (34.92) +0.013 (+0.34) 1.069 (27.16) +0.005' (£0.12) 0.148 (3.76)

112 CTS 1.625 (41.23) +0.013 (x0.34) 1.267 (32.18) #0,005 (+0.12) 0.175 (4.45)

2 CTS 2.125 (53.98) +0.013 (x0.34) 1.659 (42.14) +0.005 (+0.12) 0.298 (5.79)

DR9 112 CTS 1.625 (41.23) +0.013 (+0.34) 1.255 (31.85) +0.005 (+0.12) 0.141 (4.60)

2 CTS 2.125 (53.98) +0.013 (+0.34) 1.645 (41.78) +0.005 (+0.12) 0.236 (5.99)

DR7 172 CTS 1.625 (41.23) +0.013 (+0.34) 1.153 (29:29) +0.005 (+0.12) 0.232 (5.89)

2 CTS 2.125 (53.98) +0.013 (x0.34) 1,509 (38.33) +0.005 (+0.12) 0.304 (7.72)

A Defindd as measured Vato V2 in. (6.4 to 12.7 mm) from fitting outlet extremity.

TAHLE 6 IPS Sizing System Wall Thickness and Tolerance

at the Area of Fusion for Fittings for Use with Polyethylene Pipg, in.*5¢

Nominal Pipe Size

Minimum Wall*Thickness

SCH 40 SCH 80 SDR 21 SDR 17 SDR 13.5 DR 10 DR 11.5 SDR 11 DR 9.3 SDR 9 DR7
V2 0.109 0.147 0.076 0.090 0.120
Y 0.113 0.154 0.095 0.113 0.117 0.150
1 0.133 0.179 0.119 0.142 0.146 0.188
1Va 0.140 0.191 0.166 0.151 0.179 0.184 0.237
12 0.145 0.200 0.173 0.204 0.211 0.271
2 0.154 0.218 0.216 0.256 0.264 0.339
3 0.216 0.300 0.259 0.305 0.318 0.377 0.389 0.500
4 0.237 0.337 0.264 0.333 0.392 0.409 0.484 0.500 0.643
6 0.280 0.432 0.316 0.390 0.491 0.576 0.603 0.713 0.736 0.946
8 0.322 0.410 0.508 0.639 0.750 0.785 0.928 0.958 1.232
10 0.365 0:.511 0.633 0.797 0.935 0.978 1.156 1.194 1.536
12 0.406 0.608 0.750 0.945 1.109 1.160 1.371 1.417 1.821
14 0.667 0.824 1.273 1.505 1.556 2.000
16 0.762 0.941 1.455 1.720 1.778 2.286
18 0.857 1.059 1.636 1.935 2.000 2.571
20 0.952 1.176 1.818 2.151 2.222 2.857
215 1.024 1.265 3.071
22 1.048 1.294 2.000 2.366 2.444 3.143
24 1.143 1.412 2.182 2.581 3.429
28 1.333 1.647 2.545 4.000
32 1.524 1.882 2.909 4.571
36 1.714 2.118 5.143
42 2.000 2.471 6.000
48 2.286 6.857
A Tolerahce-+20'%, —0 %.
B For thpse'SDR groups having overlapping thickness requirements, a manufacturer may represent their product as applying to the combination (for example, 11.0/11.5)

so long as their product falls within the dimensional requirements of both DR’s.
€ For wall thicknesses not listed the minimum wall thickness may be calculated by the average outside diameter/SDR rounded up to the nearest 0.001 in.

10. Test Methods

10.1 General—The test methods in this specification cover
fittings to be used with pipe and tubing for gas, water, and other
engineered piping systems. Test methods that are applicable
from other specifications will be referenced in the paragraph

139

pertaining to the particular test. Certain special test methods
applicable to this specification only are explained in the

appropriate paragraph.

10.2 Conditioning—Unless otherwise specified, condition
the specimens prior to test at 73.4 £ 3.6°F (23 £ 2°C) for not
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TABLE 7 ISO Sizing System Wall Thickness and Tolerance at the
Area of Fusion for Fittings for Use with
Polyethylene Pipe, mm*-5:¢

ASME NM.3.1-2022

with the appropriate size pipe or tubing. At least one piece of
pipe or tubing in the system shall have a minimum length equal
to five pipe diameters.

10.5.2 Sustained Pressure Test:

10.5.2.1 Sustained pressure tests shall be conducted in
accordance with Table 10 and Test Method D1598 using water
as the pressurizing medium. The “test sample” shall be three
specimens. Select one Table 10 Condition for the material
designation and test the three specimen test sample.

10.5.2.2 Passing results are: (a) non-failure for all three

Nominal Minimal Wall Thickness
Pipe
Size DR 41 DR325 DR26 DR 21 DR 17 DR 11
90 3.5 4.3 5.3 8.2

110 3.4 4.2 5.2 6.5 10.0
160 4.9 6.2 7.6 9.4 145
200 6.2 7.7 9.5 1.8 18.2
250 7.7 9.6 1.9 14.7 22.7
280 8.6 10.8 13.3 16.5 25.5
315 n._l 1'1.1 1E.n 10.1': ﬂO.R
355 10.9 13.7 16.9 20.9 32.3
400 12.3 15.4 19.0 2385 36.4
450 13.8 17.3 21.4 26.5
500 15.4 19.2 23.8 29.4
560 17.2 215 26.7 32.9
630 19.4 242 30.0 37.1
710 21.8 27.3 33.8 41.8
800 24.6 30.8 38.1 471
900 27.7 34.6 42.9

1000 P4.4 30.8 38.5 47.6

1200 P9.3 36.9 46.2
1400 B4.1 43.1
1600 B9.0 49.2

A Tolerance +20 %, -0 %.

B For those SPR groups having overlapped thickness requirements, a manufac-
turer may repfesent their product as applying to the combination (for example,
11.0/11.5) so Ipng as their product falls within the dimensional requirements of both
DR’s.
€ For wall thicknesses not listed the minimum wall thickness may be calculated by
the average optside diameter/SDR rounded up to the nearest 0.001.

less than ¢ h in air, or 1 h in water, for those tests where
conditionifjg is required and in all cases of disagreement.
Newly molded fittings shall be conditioned 40 h prior to test.

10.3 Te§t Conditions—Conduct the tests at the standard
laboratory [temperature of 73.4 = 3.6°F (23 = 2°C) unless
otherwise $pecified.

10.4 Dimensions and Tolerances:

10.4.1 Qutside Diameter—Measure the outside diameter of
the fittings| at the area of fusion in accordanee\'with the Wall
Thickness pection of Method D2122 by usé of"a circumferen-
tial tape refpdable to the nearest 0.001 in, (0.02 mm).

10.4.2 Ihside Diameter (CTS Fittings)Only)—Use a stepped
plug gage fo determine the inside diameter of the CTS end of
the fitting. [The plug gage shall ba.of the go/no go type and shall
have "2-in{ (12.7-mm) land Aéngths cut to the minimum inside
diameter apd maximum jnside diameter. A fitting is unaccept-
able (no g¢) if it fits siugly on the minimum inside diameter
land of the| gage ordf-ipfits loosely on the maximum diameter
land of thq gage:

10.4.3 Wall “Thickness—Make a series of measurements
using a cylindrical anvil tubular micrometer or other accurate

specimens at a time equal to or greater than the “mirfimum
average time before failure,” or (b) not more than ©ne-ductile
specimen failure and the average time before failure for all
three specimens shall be greater than the specified “mirfimum
average time before failure” for the selected Table 10 Condi-
tion. For Table 10 Conditions 1 through 5" if more thgn one
ductile failure occurs before the “minimum averagd time
before failure,” it is permissible torconduct one retest at a Table
10 Condition of lower stress and\Jonger minimum average time
before failure for the material designation. For Table 10
Condition 6 no retest is{permissible. Brittle failure ¢f any
specimen before the Table'10 “minimum average time pefore
failure” constitutes” failure to meet this requirement apd no
retest is allowed:

10.5.2.3 Prd@yision for retest (if needed). The retest sample
shall be threg.specimens of the same pipe or tubing sife and
material ‘designation from the same time frame as thg “test
sample?”; For the retest, any specimen failure befofe the
“minimum average time before failure” at the retest corjdition
of\lower stress and longer minimum average time pefore
failure constitutes failure to meet this requirement.

10.5.3 Minimum Hydrostatic Burst Pressure for Fjttings
15 to 12 in. and 90 to 315 mm, Nominal Diameter—Tle test
equipment, procedures, and failure definitions shall |be as
specified in Test Method D1599. The hydrostatic pressurg shall
be increased at a uniform rate such that the specimef fails
between 60 and 70 s from start of test. Minimum failure
pressures are shown in Table 9.

10.5.4 Minimum Hydrostatic Pressure for Fittings 14 to 48
in. and 355 to 1600 mm, Nominal Diameter—The test pquip-
ment and procedures shall be as specified in Test Method
D1599. The hydrostatic pressure shall be increased at a
uniform rate such that the test pressure is reached withir{ 60 to
70 s from the start of the test. No failure should occur|in the
sample during the test period.

11. Product Marking

11.1 Fittings shall be marked with the following:
11.1.1 ASME SD-3261 or both ASME SD-3261 and

device at closely spaced intervals to ensure that minimum and
maximum wall thicknesses to the nearest 0.001 in. (0.02 mm)
have been determined. Make a minimum of six measurements
at each cross section.

10.5 Pressure Testing:

10.5.1 Preparation of Specimens for Pressure Testing—
Prepare test specimens in such a manner that each, whether
individual fittings or groups of fittings, is a system incorporat-
ing at least one length of pipe or tubing. Fuse all fitting outlets

ASTM D3261
11.1.2 Manufacturer’s name or trademark,
11.1.3 Material designations (such as PE2708 or PE4710),

Note 1—Earlier editions of Specification D3261 included PE material
designations PE2406, PE3406, PE3407 and PE3408. Changes to Specifi-
cation D3350 and PPI TR-3 led to changes in thermoplastic material
designation codes, resulting in material designation PE2406 being super-
seded by material designations PE2606 and PE2708, material designation
PE3406 being superseded by PE3606, material designation PE3407 being
discontinued, and material designation PE3408 being superseded by
material designations PE3608, PE3708, PE3710, PE4708 and PE4710.
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TABLE 8 DIPS Sizing System Wall Thickness and Tolerance at the Area of Fusion for Fittings for Use with Polyethylene Pipe, in.*5:¢

Nominal Minimum Wall Thickness
g:g: SDR 32.5 DR 26 DR 21 SDR 17 DR 13.5 SDR 11 SDR 9 SDR 7
3 0.122 0.153 0.189 0.233 0.294 0.360 0.440 0.566
4 0.148 0.185 0.229 0.283 0.356 0.437 0.534 0.686
6 0.213 0.266 0.329 0.406 0.512 0.628 0.767 0.946
8 0.279 0.348 0.431 0.533 0.670 0.823 1.006 1.293
10 0.342 0.427 0.529 0.653 0.823 1.009 1.234 1.586
12 0.407 0.508 0.629 0.777 0.978 1.200 1.467 1.886
14 0.471 0.589 0.729 0.900 1.134 1.391 1.700 2.186
16 0.536 0.670 0.829 1.024 1.289 1.582 1.934 2.486
1 0.600 0.750 0.929 1.147 1.445 1.773 2.167 2.786
2 0.665 0.831 1.029 1.271 1.600 1.964 2400 3.086
24 0.794 0.993 1.229 1.518 1.912 2.346 2.867 3.686
3 0.985 1.231 1.524 1.883 2.371 2.909 3:556 4.571
34 1.179 1.473 1.824 2.253 2.837 3.482 4.256 5.471
42 1.370 1.712 2.119 2.618 3.297 4.046 4.945 6.357
4 1.563 1.954 2.419 2.989 3.763 4.619 5.645 7.257
A Tolerange +20 %, 0 %.
B For thoge SDR groups having overlapping thickness requirements, a manufacturer may represent their product as applyifig-té the combination (forlexample, 11.0/11.5)
so long ap their product falls within the dimensional requirements of both DR’s.
© For wal| thicknesses not listed the minimum wall thickness may be calculated by the average outside diameter/SDRwrednded up to the nearest 0J001
TABLE 9 Burst Pressure Requirements at 73.4°F for Common Fitting Sizes”
Wall Thickness, DR, Nominal Minimum/Pressure, Minimum Pfessure,
or Schedule Diameter psiNMPa) Density § or 4
Materials p$i (MPa)
DR 7 ALLB 833 (5.744) 967 (6.667)
SDR 9 ALLB 625 (4.309) 725 (4.999)
DR 9.3 ALLB 602 (4.151) 699 (4.820)
SDR 11 ALLE 500 (3.448) 580 (3.999)
DR 11.5 ALLB 476 (3.282) 552 (3.806)
DR 15.5 ALLB 345 (2.379) 400 (2.758)
SDR 17 ALLZ 313 (2.158) 363 (2.503)
SDR 21 ALL® 250 (1.724) 290 (2.000)
DR 26 ALLB 200 (1.379) 232 (1.600)
DR 32.5 ALLB 159 (1.096) 184 (1.269)
0.062 in. (1.575 mm) Y2 CTS 551 (3.799) 639 (4.406)
0.062 in. (1.575 mm) % CTS 381 (2.627) 442 (3.048)
0.062 in. (1.575 mm) 1 CFS 292 (2.013) 639 (4.406)
0.090 in. (2.286 mm) > GIS 841 (5.799) 976 (6.Y30)
0.090 in. (2.286 mm) % CTS 573 (3.951) 665 (4.$85)
0.090 in. (2.286 mm) +CTS 435 (2.999) 504 (3.475)
0.090 in. (2.286 mm) 14 CTS 350 (2.413) 406 (2.Y99)
SCH 40 Y2 IPS 746 (5.144) 865 (5.964)
SCH 40 % IPS 603 (4.158) 699 (4.820)
SCH 40 11PS 563 (3.882) 653 (4.502)
SCH 40 1v4 IPS 461 (3.179) 534 (3.282)
SCH 40 172 IPS 413 (2.848) 479 (3.803)
SCH 40 21PS 347 (2.393) 402 (2.172)
SCH 40 31PS 326 (2.268) 381 (2.672)
SCH 40 4 1PS 278 (1.917) 322 (2.220)
SCH 40 6 IPS 221 (1.524) 256 (1.765)
SCH 40 8 IPS 194 (1.338) 225 (1.$551)
SCH 40 10 IPS 176 (1.214) 204 (1.407)
SCH 40 12 IPS 164 (1.131) 191 (1.$17)
SCH-40 16 IPS 164 (1.129) 190 (1.809)
SCGH40 20 IPS 154 (1.060) 178 (1.;30)

A Fiber stress of 2520 psi (17.4 MPa) for PE2406 and PE3408.
B Refers to IPS, DIPS and ISO diameters shown in Table 2, Table 3 and Table 4.

Recognizing that a period of time is necessary for the dissemination of 11.2 Where the physical size of the fitting does not allow
information and to update specifications and literature, during the transi- complete marking, marking may be omitted in the following

tional period, product markings that include both older and newer Lo d £ f: ial desi .
materials designations, for example PE2406/PE2606, may occur. sequence: size, date of manufacture, material designation,
manufacturer’s name or trademark.

11.1.4 Date of manufacture or manufacturing code,
11.1.5 Size.
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TABLE 10 Elevated Temperature Sustained Pressure Test Requirements*®

PE2606, PE2706, PE2708 PE3608 PE3708,

PE3710, PE4710
PE4708

Test
Temperature,
°F (°C)B

Condition

Test Pressure Hoog Stress,”
psi (kPa)

Test Pressure Minimum

Hoop Average
Stress,? Time

psi (kPa)®  Before

Failure,

Hours?®

Minimum Average
Time Before Failure,
Hours?

630
610

670 (4620
650 (4480
4345

200
400
600
800

170
340
510
680

750 (5170)
730 (5020)
705 (4870)
685 (4715)

o glh wN =

590 (4070
580 (4000

(4620)
(4480)
(4345)
(4210)
(4070)
(4000)

1000
1200

850

(
660 (4565)
1000 (

640 (4415)

A A Calculate|internal test pressure in accordance with

(

tes
tes
me|
me

pressure, psig (kPa)

pressure hoop stress, psi. (kPa)
hsured outside diameter, in. (mm), and
hsured minimum wall thickness, in (mm

Do
)

B Test tempe
Table 10 con
minimum av
maintain equi
for arbitrarily
Conditions 1
the minimum

11.3 W
reduce the

here recessed marking is used, take care not to
wall thickness below the minimum specified.

12. Quality Assurance

12.1 THe manufacturer affirms that the product was
manufactured, inspected, sampled, and tested in accordance
with this ppecification and has been found to meet"the
requiremens of this specification.

S1. Responsibility for Inspéction—Unless otherwise speci-
fied in the| contract or purdhase order, the producer is respon-
sible for the performance of all inspection and test require-
ments spegified hés€irl. The producer may use his own or any
other suitgble facilities for the performance of the inspection
and test rpquirements specified herein, unless the purchaser

28

D

-1

t

ture tolerance +3.6°F (+2°C). Test pressure tolerance +5 psi (+35 kPa); test pressure hoop stress values are~rounded to the nearest 5 psi or 5 kj
itions are based on PE validation requirements per PPl TR-3 with Condition 6 being 85% of Condition<1 test pressure hoop stress and six time
age time before failure. Conditions 2 through 5 are linear stress and time interpolations between Conditions 1 and 6. The intent of multiple condit|
alent performance criteria, but provide for retest in the event of ductile failure. The test pressure hoop stress levels for Conditions 2-5 are linear inter|
Chosen time increments. An equivalent performance requirement, however, may be determined by, arbitrarily choosing a test pressure hoop stress
nd 6 and linearly interpolating the minimum average time before failure. For example for PE8710vand PE4710 material, at 670 psi test pressure hod
average time before failure would be 927 hours (200 + (750 — 670) x ((1200 — 200) / (760 —640)) = 927).

SEPPLEMENTARY REQUIREMENTS
GOVERNMENT /MILITARY PROCUREMENT

These requirementsapply only to federal /military procurement, not domestic sales or transfers.

)

a. Note:
b greater
ons is to
polations
between
p stress,

13..Certification
13.1 Certification shall be as required by Annex Al.

14. Keywords

14.1 butt fusion fittings; fittings; polyethylene fittings
ethylene pipe; polyethylene tubing

; poly-

S2.1 Packaging—Unless otherwise specified in the
contract, the materials shall be packaged in accordande with
the supplier’s standard practice in a manner ensuring arfival at
destination in satisfactory condition and which will be gccept-
able to the carrier at lowest rates. Containers and packinlg shall
comply with Uniform Freight Classification rules or National

disapproves—The purchaserstrattrave the Tight to performany
of the inspections and tests set forth in this specification where
such inspections are deemed necessary to ensure that material
conforms to prescribed requirements.

Note S1.1—In U.S. federal contracts, the contractor is responsible for
inspection.

S2. Packaging and Marking for U.S. Government Procure-
ment:

142

Motor Freight Classification rules.

S2.2 Marking—Marking for shipment shall be in accor-
dance with Fed. Std. No. 123 for civil agencies and MIL-STD-
129 for military agencies.

Note S2.1—The inclusion of U.S. Government procurement require-
ments should not be construed as an indication that the U.S. Government
uses or endorses the products described in this specification.
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ADDITIONAL SUPPLEMENTARY REQUIREMENTS

This requirement applies whenever a Regulatory Authority or ser calls for the product to be used
to convey or to be in contact with potable water.

S3. Potable Water Requirement—Products intended for  health effects portion of NSF Standard 14 by an acceptable

contact with potable water shall be evaluated, tested, and  certifying organization when required by the regulatory author-
certified for conformance with ANSI/NSF Standard 61 or the ity having jurisdiction.

ANNEX

(Mandatory Information)

Al. CERTIFICATION

The pijoducer or supplier shall furnish a certificate of compliance stating that the matefial was manufactured, samj

bled, tested, and
insped

ted in accordance with the Specification, including year date, the Supplemefitary Requirements, and any other requirement
designated in the purchase order or contract, and that the results met the requir€ments of that Specification, the Sy

pplementary
Requi

ements, and the other requirements. A signature or notarization is not required on the certificate of compliapce, but the
docunjent shall be dated and shall clearly identify the organization subniitting the certificate. Notwithstanding the

absence of a
signatfire or notarization, the certifying organization is responsible féi\the contents of the document.
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SPECIFICATION FOR PERFLUOROALKOXY
(PFA)-FLUOROCARBON RESIN MOLDING AND
EXTRUSION MATERIALS

%z@ SD-3307

(Identical with ASTM D3307-10 except for revisions in paras. 5.2, 7.1, and section 10, and additional requirements if
section 11 and Annex Al, and renumbering of sections 12 and 13.)
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Specification for
Perfluoroalkoxy (PFA)-Fluorocarbon Resin Molding and
Extrusion Materials

1. Scope

1.1 This spe
extrusion matel
bon resin. The
resins containiiy
were formerly
tion D6314.

1.2 This spe
calling out plas
or parts. It is
Material selectt
the plastics fiel
the performanc
it will be expo
costs involved,
than those cov

1.3 This spe

1.4 The test
for identifying
this specificati
poses. Specimg
could yield tes
specification.

1.5 The val
standard. The Y
only.

1.6 The foll
test methods p
This standard
concerns, if an]
of the user of t

cification covers melt processable molding and
ials of PFA-perfluoro(alkoxy alkane) fluorocar-
materials are copolymers of TFE-fluorocarbon
)¢ perfluoroalkoxy side chains. These materials
the subject of this specification and Specifica-

cification is intended to provide a means for
lic materials used in the fabrication of end items
not intended for the selection of materials.
on should be made by those having expertise in
d after careful consideration of the design and
e required of the part, the environment to which
ed, the fabrication process to be employed, the
and the inherent properties of the material other
bred by this specification.

cification does not cover recycled plastics.

involved are intended to provide information
the materials covered. It is not the function of
n to provide engineering data for design pur-
ns prepared by injection molding or extréision
results that may vary from the valués ih this

hes stated in SI units are tosbesregarded as
alues given in parentheses dre, for information

wing precautionary cadyeat pertains only to the
brtions, Sections 8tand 9 of this specification:
oes not purport“to address all of the safety
, associated with its use. It is the responsibility
is standard-to establish appropriate safety and

health practices and determine the applicability of|red
limitations prior to use.

Note 1—This specification, ISO 12086-1(2006), a
12086-2(2006) differ in approach or detail. Ddta)obtained usi
may not be technically equivalent.

2. Referenced Documents

2.1 ASTM Standards:

D150 Test Methods for A€ 1oss Characteristics and
tivity (Dielectric Constant) of Solid Electrical Ing

D618 Practice for, Conditioning Plastics for Testing

D638 Test Methad for Tensile Properties of Plastics

D792 Test Métheds for Density and Specific Gravity
tive Density) of Plastics by Displacement

D883 Terminology Relating to Plastics

D123&Test Method for Melt Flow Rates of Thermoj
by Extrusion Plastometer

DP1600 Terminology for Abbreviated Terms Relating
tics

D1708 Test Method for Tensile Properties of Plastics
of Microtensile Specimens

D2116 Specification for FEP-Fluorocarbon Moldi
Extrusion Materials

D3892 Practice for Packaging/Packing of Plastics

ulatory

hd ISO
hg either

Permit-
ulation

(Rela-

plastics
to Plas-
by Use

ng and

D4591 Test Method for Determining Temperatufes and

Heats of Transitions of Fluoropolymers by Diff

Scanning Calorimetry
D4895 Specification for Polytetrafluoroethylene
Resin Produced From Dispersion

D5033 Guide for Development of ASTM Standards R

erential
PTFE)

belating

to Recycling and Use of Recycled Plastics (Withdrawn

2007)

D6314 Specification for Fluorocarbon Perfluoromethoxy

(MFA) Resin Molding and Extrusion Materials
drawn 2002)

(With-
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TABLE 1 Detail Requirements for Test on Molding and Extrusion Materials
Type Type Type Type Type Type Type Type Type Type Type Type Type Type
| I Il v v VI Vil Vil IX X XI XII Xl XIV
Melt flow,” g/10min:
min >7 1 >3 >10 1 >3 10 2 >24 1 =4 =8 =18 =63
max 19 3 7 30 3 10 17 5 =50 4 8 18 40 81
Melting endotherm peak
temperature,® 300 300 300 285 285 285 280 280 300 265 265 265 265 290
min, °C
ASee 9.3 of this specification.
BSee 9.4 of this specification.
E177 Practice for Use of the Terms Precision and Bias in 6. Detail Requirements
ASTM Test Methods . 6.1 The materials covered by this specification|shall con-
IEHE/ASTM SIflo Sta'ndard for Use of Fhe International o1y (o the requirements prescribed ih “Table 1 apd Table 2
Sstem of Units (SD): The Modern Metric System when tested by the procedures specified herein. Thble 2 lists
2.2|1SO Standards: those tests requiring a specimem-molded as described in 9.1.
ISQ 12086-1 Plastics—Fluoropolymer Dispersions and
Mloulding and Extrusion Materials—Part 1 7. Sampling
ISQ 12086-2 Plastics—Fluoropolymer Dispersions and 7.1 Sampling shall _be’ statistically adequate to [satisfy the
Moulding and Extrusion Materials—Part 2 requirements of Annex Al.
3. Terminology 8. Number of Tests
3.1|Definitions—Definitions are in accordance with Termi- 8.1 Oneyset of test specimens as prescribed in| Section 9
nologjes D883 and D1600. shall be, censidered sufficient for testing each sgqmple. The
3.1Jl lot, n—one production run or a uniform blend of two average result of the specimens tested shall confprm to the
or mofe productions runs. reguirements of this specification.
4. Clgssification 9. Test Methods
4.1|This specification covers 14 types of PFA-fluorocarbod 9.1 Test Specimens:
resins|supplied in pellet form for molding and extrusion. 9.1.1 Prepare a molded sheet 1.50 * 0.25-mm (0.060=
. . . 0.010-in.) thick. Use a picture-frame-type chasgd having a
4.2|A one-line system may be used to specify maferials . - . I
. . . suitable blanked-out section and thickness to pfoduce the
cover¢d by this specification. The system uses predefined cells . . .
to refby 1 A ts of thi fication lustrated desired sheet. Use clean aluminum foil, 0.13 to 0.18 jmm (0.005
0 relyr to spectlic aspects ot this specicaliqnt, Hlustrated as 1, 5 007 in.) thick, in contact with the resin. A high tmperature
follows: . .
mold release agent may be sprayed on the alumirjum foil to
Specificatiof help prevent the foil from sticking to the sheet{ Use steel
Standard Number :Type § Grade :Class :  Special molding plates at least 1.0 mm (0.040 in.) thick and of an area
Block : : : Notes
P ; adequate to cover the chase.
9.1.2 Lay down and smoothly cover one plate with a sheet
c L soeat %{5 o — of aluminum foil. Place the mold chase on top of thi assembly.
il Sl Loation = - - Place within the mold chase sufficient molding material to
In this standard, the optly*specifications are type; no grade or - hroduce the required sheet in such manner that the polymer
class ik required. A gonima is used as the separator between the charge is a mound in the middle of the chase. Plade a second
standgrd number.and-the type. sheet of aluminum foil on top of the granules and f§dd the top
, mold plate. Place the assembly in a compression malding press
5. Gemeral&Requirements having platens that have been heated to 380 = 57C (716 =
5.1 |The smaterials shall be of uniform composition and so 10°F).
prepattedas to conform to the requirements of this specifica- Q1.3 Bring the press platens to incipient contatt with the
tion. mold assembly. Hold for 2 to 4 min without pressure. Apply

5.2 The materials described in this specification shall be free
of foreign matter to such a contamination level as may be
required in Annex Al.

approximately 1 MPa (145 psi) and hold for 1 to 1.5 min. Then
apply 2 to 4 MPa (290 to 580 psi) and hold for 1 to 1.5 min.
Maintain the press at 380 = 5°C (716 = 10°F) during these
steps. Remove the assembly from the press and place between
two 20 = 7-mm (0.75 £ 0.25-in.) steel plates whose tempera-
ture is less than 40°C (104°F).

9.1.4 When the sheet is cool enough to touch (about 50 to
60°C (122 to 140°F)), remove the aluminum foil from the
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TABLE 2 Detailed Requirements for Molded Specimens

Type Type Type Type Type Type Type Type Type Type Type Type Type Type
| 1l 1l \% \ Vi Vi VI IX X Xl Xl Xl XV
Tensile strength, min, 23°C
(73.4°F):A
MPa 20.68 25.00 20.68 22.75 25.51 22.75 20.68 26.20 20.68 20.68 20.68 20.68 17.24 20.00
psi 3000 3625 3000 3300 3700 3300 3000 3800 3000 3000 3000 3000 2500 2900
E:i‘r’]”%/aﬂ"”' 23°C (73.4°F), 275 300 275 275 260 275 275 300 275 275 275 275 275 230
Note: The following properties are the same for all types except as noted.
Specific gravity, 23°C y
734 All 2.12-2.17
Dielectric corjstant, max:© All 2.2 at 10 Hz and 10° Hz
Dissipation fdctor, max:©
102 All 0.0003
10° All 0.0005 except Type 7, which is 0.0003
“See 9.6 of tHis specification.
BSee 9.5 of tHfis specification.
CSee 9.7 of tHis specification.
sheet. (If the sheet is allowed to cool to room temperature, the 9.6 Tensile Properties—Cut five specimens with the fnicro-
aluminum [foil cannot be pulled free.) tensile die shown in Fig. ¢ Which is exactly the same gs Fig.

9.2 Conlditioning:

9.2.1 Fdr tests of specific gravity, tensile properties, and
electrical groperties, condition the molded test specimens in
accordancd with Procedure A of Practice D618 for a period of
at least 4 h|prior to test. The other tests require no conditioning.

9.2.2 C¢nduct tests at the Standard Laboratory Temperature
of 23 £ 2°C (73.4 = 3.6°F) for determination of specific
gravity, tersile properties, and electrical properties only. Since
the resin does not absorb water, the maintenance of constant
humidity dpring testing is not necessary. Conduct tests for melt
flow rate gnd melting endotherm under ordinary laboratoefy.
conditions

9.3 Mel
accordancg
a temperat
piston, of ]
corrosion-
tip.

9.4 Melting Endotherm Peak Témperature:

9.4.1 Dg¢termine the melting endotherm peak temperature
using techpiques in Test Method D4591 and Specification
D4895. Place a 20-mgspecimen in a 4-mm tube with a
thermocouple. Premelt“the’ specimen at 325°C, and push the
thermocouple into dntimate contact with the melt. Cool the
sample in gir. Run.the’differential thermal analysis at 10°C/min
with glass beads’as a reference to a maximum temperature of
350°C. Exf{end Straight lines down tangent to both sides of the

Flow Rate—Determine the melt flow\rate in
with Test Method D1238, Test Method Aer B, with
hre of 372 = 1°C and using a total load, including
000 g. The same requirements apply for the use of
sistant alloy for the barrel linifig, orifice, and piston

1 of Test Method D1708,"The die shall be of the steel-rule type
of curvature of 5 %,0.5-mm (0.20 = 0.02-in.) type. Detgrmine
the tensile properties in accordance with the procedurps de-
scribed in TestdMethod D638, except that the specimenf used
shall be as detailed above, the initial jaw separation shall be 22
* 0.13 mm(0.866 = 0.005 in.), and the speed of testing shall
be S0~m/min (2 in./min). Clamp the specimens with pssen-
tially~equal lengths in each jaw. Determine the elongation from
the' chart, expressing it as a percentage of the initigl jaw
Separation. Details appear in the Tensile Properties section of
Specification D2116.

9.7 Dielectric Constant and Dissipation Factor—Detg
dielectric constant and dissipation factor on three spec
each 101.6 mm (4 in.) in diameter in accordance wit]
Methods D150. Testing shall be at 10* Hz and 10° Hz.

rmine
mens,
h Test

10. Inspection

10.1 Inspection of the material supplied with referpnce
to a specification based on this classification system ghall
be for conformance to the requirements specified herein

10.2 Lot-acceptance shall be the basis on which acceptance
or rejection of the lot is made. The lot acceptance inspection
shall consist of melting endotherm peak temperature an{l melt
flow rate.

10.3 Periodic check inspection with reference to a specifi-
cation based on this classification system shall consist [of the
test for all requirements of the material in accordance with this

melting endotherm, and take the temperature at which the lines
intersect (peak minimum) as the melting endotherm peak
temperature.

9.4.2 Precision—The single instrument precision of the
differential thermal analysis applied to this material is *1.2°C
(2S) as defined in Practice E177.

9.5 Specific Gravity—Cut two specimens from the compres-
sion molded sheet and test in accordance with Test Method
D792.

148

specification.

10.4 A report of test results shall be furnished. The
report shall consist of results of the lot-acceptance inspection
for the shipment and the results of the most recent periodic-
check inspection.

11. Certification
11.1 Certification shall be as required by Annex Al.
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l¢—————— 250 ———————— P

Ale— .
Min. 4 Min. 16
< 275 Max. 8" Max. 20
STEEL RULE DIE [ 24—
{Inside dimensions for die are the same as test . N
specimen) A'A

Die to be sharpened
As shown in "A-A"

R5=0*

<

< 52025

L o]

Possible thicknesses: 1.5 = 03

Y 08 = 0.15

— — ‘/ 05 = 0.10
0.125= 0.03

1521

TEST SPECIMEN
Note 1—All dimensions are in millimetres.

FIG. 1 Microtensile Die and Test Specimen

12. Packaging and Package Marking 13. Keywords

12.1 All packing, packaging, and marking provisions of

13.1 extrusion; injection molding; fluoropolymer, perfluo-
Practice D3892 shall apply to this specification.

roalkoxy; PFA-fluorocarbon resin; tetrafluoroethylene copoly-
mer; TFE-fluorocarbon
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ANNEX

(Mandatory Information)

Al. CERTIFICATION

The producer or supplier shall furnish a certificate of compliance stating that the material was manufactured, sampled,
tested, and inspected in accordance with the Specification, including year date, the Supplementary Requirements, and
any other requirement designated in the purchase order or contract, and that the results met the requirements of that

11 cats rplanantars Racia to and tbho oslbar on ooy £ Aci % 1 PO PR S V-C P P TP d
Specification-the-Supplermentary Requirements-and-the-other requirefents—A-sishatire-or notarizationis-netrequi e

on the dertificate of compliance, but the document shall be dated and shall clearly identify the organization subthitting
the cert]ficate. Notwithstanding the absence of a signature or notarization, the certifying organization is responsible [for
the confents of the document.
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SPECIFICATION FOR POLYETHYLENE PLASTICS PIPE
AND FITTINGS MATERIALS

%z@ SD-3350

(Identical with ASTM D3350-14 except for additional’requirements in section 14 and Annex A1, and renumbering o
section 15.)
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Specification for
Polyethylene Plastics Pipe and Fittings Materials

1. Scope

D790 Test Methods for Flexural Properties of Unrei

and Reinforced Plastics and Electrical Tnenlnﬁng

nforced
Materi-

1.1 This spe
ylene plastic p
cell classificati
cation to provig
to specify man
for use for a s

1.2 Polyethy
reprocessable :
lows for the us
all specific req

Note 1—The |
shall not be consi
Note 2—See
recycled plastics.

1.3 The val
standard.

1.4 This sta
safety concerny
responsibility
priate safety a
bility of regula

Note 3—Therd

1.5 For info

cificatiomr coverstheTdemtifcatiomr of potyeth=
pe and fittings materials in accordance with a
bn system. It is not the function of this specifi-
e specific engineering data for design purposes,
ifacturing tolerances, or to determine suitability
ecific application.

lene plastic materials, being thermoplastic, are
nd recyclable (Note 2). This specification al-
e of those polyethylene materials, provided that
hirements of this specification are met.

otes in this specification are for information only and

dered part of this specification.
huide D5033 for information and definitions related to

hes stated in SI units are to be regarded as

ndard does not purport to address all of the
, if any, associated with its use. It is the
f the user of this standard to establish appro-
id health practices and determine the applica-
fory limitations prior to use.

is no known ISO equivalent to this standard.

'mation regarding molding and extrusion mate-

rials see Specification D4976. For information regarding wire

and cable mate

2. Referenced,|

2.1 ASTM S|
D618 Practid
D638 Test M
D746 Test M

and Elastq

rials see Specification D1248.

Documents

fandards:

e for Conditioning Plastics for Testing

ethod for Tensile Properties of Plastics

fethod for Brittleness Temperature of Plastics
mers by Impact

als

D792 Test Methods for Density and Specific Grayity
tive Density) of Plastics by Displacement

D883 Terminology Relating to Plastics

D1238 Test Method for Melt Flow Rates) 6f Thermo
by Extrusion Plastometer

D1248 Specification for Polyethylene Plastics Ej
Materials for Wire and Cabl¢

D1505 Test Method for Density of Plastics by the I
Gradient Technique

D1603 Test Method for' Carbon Black Content in|
Plastics

D1693 Test Method for Environmental Stress-Crac
Ethylene Plastics

D1898 Practice for Sampling of Plastics (Withdrawn

(Rela-

plastics
trusion
ensity-

Olefin
king of

1998)

D2837 Test Method for Obtaining Hydrostatic Design Basis

for Thermoplastic Pipe Materials or Pressure Desig
fer Thermoplastic Pipe Products

D2839 Practice for Use of a Melt Index Strand for
mining Density of Polyethylene

D3035 Specification for Polyethylene (PE) Plastic Pij
PR) Based on Controlled Outside Diameter

D3892 Practice for Packaging/Packing of Plastics

D4218 Test Method for Determination of Carbor
Content in Polyethylene Compounds By the
Furnace Technique

D4703 Practice for Compression Molding Therm
Materials into Test Specimens, Plaques, or Sheet

D4883 Test Method for Density of Polyethylene
Ultrasound Technique

D4976 Specification for Polyethylene Plastics Mold
Extrusion Materials

D5033 Guide for Development of ASTM Standards K

n Basis
Deter-
be (DR-

Black
Mulftle-
bplastic
by the
ing and

Relating

to Recycling and Use of Recycled Plastics (Withdrawn

2007)
F1473 Test Method for Notch Tensile Test to Meag

ure the

Resistance to Slow Crack Growth of Polyethylen

e Pipes

152

and Resins

F2263 Test Method for Evaluating the Oxidative Resistance
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of Polyethylene (PE) Pipe to Chlorinated Water

2.2 ISO Standard:

ISO 12162 Thermoplastic Materials for Pipes and Fittings
for Pressure  Applications—Classification  and
Designation—Overall Service (Design) Coefficient

3. Terminology

3.1 Definitions:
3.1.1 Terms as described in Terminology D883 shall apply

SD-3350

Type | (0.910 to 0.925) = Low Density
Type 11 (0.926 to 0.940) = Medium Density
Type 1l (0.941 to 0.965) = High Density

Note 5—The manner in which materials are identified in the cell
classification is illustrated for Class PE233424B as follows (refer also to
Table 1 and 6.2):

Class
2334248B
Density (0.926-0.940 g/cm®) |
Melt Index (<0.4-0.15)
Flexural Modulus (276—<552 MPa)
Tonsi -

in thigspecifrcatior:

3.1.R polyethylene plastics—as defined by this specification,
plastids or resins prepared by the polymerization of no less than
85 % lethylene and no less than 95 % of total olefins with
additipnal compounding ingredients.

3.2 |Definitions of Terms Specific to This Standard:
3.2l materials—polyethylene (PE) resins with the added
compgunding ingredients.

3.2 PE compounds—has the same meaning as PE plastics
materfals, compounds, and plastics.

3.3 |Historical usage and user group conventions have re-
sulted| in inconsistent terminology used to categorize and
descripe polyethylene resins and compounds. The following
termirjology is in use in ASTM specifications pertaining to
polyethylene:

3.3l Specification D1248:

3.301.1 Type (0, I, II, I, IV) = density ranges (same,
respedtively, as Class in Specification D4976).

3.3]1.2 Class (A, B, C, D) = composition and use.

3.3J1.3 Category (1, 2, 3, 4, 5) = melt index ranges (same ds
Grade|in Specification D4976).

3.3[1.4 Grade (E, J, D, or W followed by one or twe digits)
= spedific requirements from tables.

3.3, Specification D3350:

3.3.2.1 Type (I, II, IIT) = density ranges (same.as Types L, II,
and II in Specification D1248 and Classes- 1, 2, and 3 in
Specification D4976).

3.3.2.2 Class = a line callout system consisting of “PE”
followled by six cell numbers from Table 1 plus a letter (A, B,
C, D, [E) denoting color and UV stabilizer.

3.3p.3 Grade = simplified\line callout system using “PE”
followed by density and.slow’crack growth cell numbers from
Table |1.

3.3.B Specification D4976:

3.3B.1 Groupl;,*2) = branched or linear polyethylene.

3.3B.2 ClassS(0, 1, 2, 3, 4) = density ranges (same,
respedtively,.as Type in Specification D1248).

3.3.B.3»Gfade (1, 2, 3, 4, 5) = melt index ranges (same as

(21-<24 MPa (3000-<3500 psi))
Slow Crack Growth Resistance
|. ESCR D1693
Condition B, 24 h, 50% max failure
Il. PENT F1473
Average 1 h failure
Hydrostatic design basis at 23°C
(11.03 MPa (1600 psi))
Color and UV stabilizer (colored)

4.2 Materials used in pelyethylene plastic pipe qnd fittings
shall use a cell-type format for the identificafion, close
characterization, andsspecification of material properties. The
information from “the format is to be used alpne or in
combination.

Note 6—This)type format, however, is subject to possibl¢ misapplica-
tion since Gpobtainable property combinations can be select¢d if the user
is not familiar with commercially available materials. The fnanufacturer
should\be consulted. Additionally, the appropriate ASTM stgndard speci-
ficationt should be reviewed to assure materials utilized willl meet all the
material and piping requirements as specified in the standarfl.

4.3 Grade—A code for polyethylene pipe and fjttings ma-
terials that consists of the two letter abbreviation fpr polyeth-
ylene (PE) followed by two numbers that designate fhe density
cell (Property 1) and the slow crack growth resistance cell
(Property 5), as defined by either Test Method F1473 or Test
Method D1693, of the thermoplastic, as specified jn Table 1.
For the requirements of Property 5 (slow crafk growth
resistance), consult the materials section of the @ppropriate
ASTM standard specification for the end-use applifation.

Note 7—Grade designations were adapted from $pecification
D1248 — 84 prior to the removal of pipe material from|D1248 - 84.
Former Specification D1248 — 84 grades for PE pipe materigls were P14,
P23, P24, P33, and P34. Equivalent Specification D3350 gijade designa-
tions for these materials are PE11, PE20, PE23, PE30J and PE33,
respectively.

5. Materials and Manufacture

5.1 The molding and extrusion material shall be|polyethyl-
ene plastic in the form of powder, granules, or pellets.

5.2 The molding and extrusion materials shall be|as uniform
in composition and size and as free of contaminption as is

- Q o - 1040
Categmy TIT \SPTTTIITAION Dt IR

4. Classification

4.1 Polyethylene plastic pipe and fittings compounds are
classified in accordance with density, melt index, flexural
modulus, tensile strength at yield, slow crack growth
resistance, and hydrostatic strength classification in Table 1.

NotEe 4—It has been a long-standing practice to use the following terms
in describing polyethylene plastics:

achieved by good manufacturing practice. If necessary, the
level of contamination may be agreed upon between the
manufacturer and the purchaser.

5.3 When specified, the color and translucence of molded or
extruded pieces formed, under the conditions specified by the
manufacturer of the materials, shall be comparable within
commercial match tolerances to the color and translucence of
standar