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AEROSPACE MATERIAL SPECIFICATION
GLASS TAPE AND FLAT SHEET, NON-WOVEN CLOTH
Epoxy Resin Impregnated, For Hand and Machine Layup

1. SCOPE:

1.1 Form: This specification and its supplementary detail specific
various |types of non-woven glass cloth in the form of tape and

impregnated with epoxy resin, the resin to be supplied)in a "B"
conditign.

1.2 Application: Primarily for fabricating high strength composite
autoclaye, press, vacuum bag, or filament winding techniques fo

1.3 Classifjcation: The tapes and flat sheets shall be as specifie
app]icatle detail specification whereinieach product is defined
fiber, property characteristics, and maximum continuous service

dtions cover
fillat sheet
staged

parts, using
n fabrication.

d in the
by basic

temperature. An example is shown inZ8.2. The product covered Qhy each

detail g§pecification appears in the title.

2. APPLICABLE DOCUMENTS: The following publications form a part of
specifichtion to the extent(specified herein. The latest issue
Material|Specifications shall apply. The applicable issue of ot
shall be|as specified in-AMS 2350.

™

PA  150pe6.

2.1.1 Aerospace Material Specifications:

AMS 2B50QY- Standards and Test Methods

this
f Aerospace
er documents

.1 SAE Publlications: «Available from SAE, 400 Commonwealth Drive, Warrendale,
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AMS 3898 - Interleaf Carrier Material, Composite Tape
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engnr_meering sciences. The use of this report is entirely voluntary, and its applicability and suitability for
use, including any patent infringement arising therefrom, is the sole responsibility of the user.’
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM D790 - Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials
ASTM D792 - Specific Gravity and Density of Plastics by Displacement

ASTM D2344

Apparent Interlaminar Shear Strength of Parallel Fiber
Composites by Short Beam Method

ASTM D2734 - Void Content of Reinforced Plastics

ASTM D3039 f ] rber=Resi

ASTM D3529 - Resin Solids Content of Carbon Fiber-Epoxy Prepreg

ASTM D353( - Volatiles Content of Carbon Fiber-Epoxy Prepreg

ASTM D3531| - Resin Flow of Carbon Fiber-Epoxy Prepreg

ASTM D3532 - Gel Time of Carbon Fiber-Epoxy Prepreg

2.3 U. S. Government Publications: Available from Commanding Officer,|Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA| 19120.

~N

.3.1 Military| Specifications:

MIL-R-60346 - Roving, Glass, Fibrous

N

.3.2 Military| Standards:

MIL-STD-/94 - Parts and Equipmentq)Procedures for Packaging and
Packing of

2.4 AIA Publicptions: Available from National Standards Association, [nc., 1321
Fourteenth| Street, N. W., Washington, DC 20005.

NAS 992 - Reel Composite,Filament Tape - Automated Machine Lay-up

w
.

TECHNICAL REQUIREMENTS:

3.1 Detail Spefification: The requirements for a specific product sha]l consist

of all reqliirements specified herein in addition to requirements specified
in the aPPLiQiQlg_QgLﬁil_speQificaIiQn___ln_case_nf_cnnflici_beiuetn the
requirements of this basic specification and an applicable detail
specification, requirements of the detail specification shall govern,

3.2 Material:

3.2.1 Construction: The product shall consist of parallel, non-woven, uni-
directional glass fibers meeting the requirements of MIL-R-60346,
impregnated with an epoxy resin meeting the requirements of the appli-
cable detail specification, and arranged in a single in-plane layer.

3.2.2 Storage Life: The product, when packaged in waterproof, heat-sealed bags,
shall meet the requirements of the applicable detail specification after
storage as specified therein.
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3.2.3 Working Life: The product shall meet the requirements of the applicable

detail specification after exposure for a continuous period
relative humidity and temperature specified therein.

3.3 Properties:

3.3.1 Uncured Impregnated Material: The product as received shall

at the

conform to

the requirements of this specification and the applicable detail
specification. Tests shall be performed on the product supplied and in

accordance with applicable test procedures specified in 4.5.

3.3.2 Curéd Laminate: Test Taminates sharT conform to the requitements of this
spe¢ification and the applicable detail specification. Testls shall be
performed in accordance with applicable test procedures specfified in 4.5

on $pecimens cut from laminates produced as in 4.5.1,

3.4 Quality: The product, as received by purchaser, shall be uniflorm in quality
and condition, clean, and free from foreign materials and from imperfections

detripental to usage of the product.

3.5 Sizes|and Tolerances. Tape and sheet shall.be supplied to thg dimensions
specified in the purchase order. The width shall not vary mone than
+0.04|in. (+1.0 mm) for each 3 in. (75.-mm) of width specified, and the

Tength shalT be not less than the net“length ordered.
4. QUALITY ASSURANCE PROVISIONS:

4.1 Respohsibility for Inspection: The vendor of the product shal
p samplps for vendor's tests.and shall be responsible for perfoy
requifed tests. Results of such tests shall be reported to th
required by 4.6. Purchaser reserves the right to sample and {
confifmatory testing)deemed necessary to ensure that the prody
the rpquirements_of this specification.

4.2 Classlification{of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to requirg
P construction (3.2.1); properties of uncured impregnated mate

1 supply all
ming all

e purchaser as
o perform any
ct conforms to

bments for
rial (3.3.1);

lon

pxure, short

beam shear strength at room temperature, density, void content, and fiber

volume of cured laminate (3.3.2),; and sizes and tolerances

(3.5) are

classified as acceptance tests and shall be performed on each lot.

3.2.2 Preproduction Tests: Tests to determine conformance to all

technical

') requirements of this specification and the applicable detail specification
are classified as preproduction tests and shall be performed prior to or

on the initial shipment of the product to a purchaser, when

a change in

material, processing, or both requires reapproval as in 4.4.2, and when

purchaser deems confirmatory testing to be required.
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4.2.2.1 For direct U.S. Military procurement, substantiating test data and, when
/] requested, preproduction test material shall be submitted to the
cognizant agency as directed by the procuring activity, the contracting
officer, or the request for procurement.

4.3 Sampling: Shall be as follows:

4.3.1 For Acceptance Tests: Sufficient product shall be taken at random from
/] each Tot and each inspection unit to perform all required tests. The

number of determinations for each requirement shall be as stated in 4.5,

or if no ifi i nthree,

4.3.1.1 A lot [shall be all product produced at one time without sighiflicant
9 changeis in treater settings using a single batch of resin’and
reinforcement and presented for vendor's inspection atone time. An
inspecttion unit shall not exceed 1000 sq yd (835 m2)." A 1ot m y be

packaged and delivered in smaller quantities under“the basic 1pbt
approv@l provided lot identification number is maintained.

4.3.1.2 When a| statistical sampling plan and acceptance quality level [AQL) have
been agreed upon by purchaser and vendor, sampling shall be in
accordance with such plan in 1ieu of sampling as in 4.3.1 and the report
of 4.6{1 shall state that such plan was used.

4.3.2 For Preproduction Tests: As agreed dpon by purchaser and vendor

4.4 Approval:

4.4 1 Sample mpterial shall be approved by purchaser before material for
productipn use is supplied;.unless such approval be waived by purchaser.
Results pf tests on production material shall be essentially equjvalent to
those on| the approved-sample.

4.4.2 Vendor shall use jdngredients, manufacturing procedures, processe$, and
methods of inspection on production material which are essentially the
same as those-used on the approved sample material. If necessary to make
any change iningredients, in type of equipment for processing, @r in
manufacttring procedures, vendor shall submit for reapproval a statement
of the proposed changes in material, processing, or both and, when
requested, sample material. Production material made by the revised
procedure shall not be shipped prior to receipt of reapproval.
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4.5 Test Methods:

@ “determined on test laminates prepared as in 4.5.1:

Shall be as follows, properties of cured product shall be

AMS 3906A

Minimum Number of Test Test
Property Specimens per Test Procedure Frequency

Volatile Content 3 ASTM D3530 Lot Basis
Total Non-fiber Content 3 ASTM D3529 Lot Basis
Resin Flow 3 ASTM D3531 Lot Basis
Gel Time 3 ASTM D3532 Lot Basis
Tack 1 152 Lot Basis
Total Weight per Unit Area 3 4.5.3 Lot Basis
Uncured Plly Thickness 1 4.5.4 Lot Basis
Tensile Stfrength and

Modulus [of Elasticity 4 ASTM D3039 Preproduction
Compressive Strength and

Modulus jof Elasticity 4 4.,5.5 Preproduction
Flexural Strength and

Modulus |of Elasticity 4 ASTM D790, Unit Basis

Span/Thickness
Ratio 24:1

Interlamirar Shear Strength 4 ASTH D2344 Unit Basis
Density 3 ASTM D792 Unit Basis
Void Content 3 ASTM D2734 Unit Basis
Fiber Volume 3 4.5.6 Unit Basis
Cured Thidkness per Ply 1 4.5.7 Unit Basis

4.5.

4.5.
4.5.

4.5.

1 Prdparation of Test Laminates: Test laminates of suitable area shall be
prdpared from sufficient' pTies of impregnated cloth oriented
unidirectionally to‘produce cured thicknesses as close as pgssible to
0.430 in. (0.75 mm)-for tensile strength and modulus of elasjticity and as
clgse as possiblerto 0.125 in. (3.00 mm) for all other testg of cured
prqduct. Lamihates shall be cured at a temperature and pregsure which
will providé’optimum properties; the temperature and pressure used shall
be |[noted in'the report. The resulting laminates shall each be uniform in
thickness within 0.003 in. (0.08 mm).

2 Tadk:

2.1 Cut two pieces of impregnated glass cloth approximately 1 x 3 in.
(25 x 75 mm), retaining the protective film until immediately before
using the specimens. Fiber direction shall be parallel to the 1-in.
(25-mm) dimension. For cloth less than 3 in. (75 mm) wide, butt
sufficient pieces on the panel to produce a 3-in. (75-mm) wide specimen.

2.2 Remove the protective film from one side of one specimen and apply the
cloth to the center of a clean piece of austenitic corrosion resistant
steel sheet with a commercial 2D finish, any thickness by approximately
4 x 8 in. (100 x 200 mm). Apply light pressure with a squeegee or
roller over the backing film. Remove the backing film and apply -the
second specimen to the first, in exactly the same manner, making sure
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4.5.2.2 (Cont'd.)

= T~ S

.5.3 Total Wegiyht Per Unit Area:

.5.3.3 Calcullate total weight per unit area as follows:

.5.4 Ply Thickness:

.5.4.1 Cut a piece—of—impregnatedgtassclrothapproximatety 3—m—{75 mm) square.

.5.4.2 Measure the thickness in five locations to the nearest 0.001 in. (.02 mm).

the opposing faces of the cloth are not covered with protective backing
film. The second layer of narrow cloth shall be so positioned that the
butt joints do not coincide with those of the first layer. Remove the
protective film from the exposed surface of the cloth and maintain the
test plate and the long dimension of the test specimen in a vertical
position for not less than 30 min. at 20° - 30°C (68° - 86°F) and 50 -
70% relative humidity.

.5.2.3 Report results as pass or fail. If a specimen fails to adhere for the

test period, record the elapsed time at failure.

.5.3.1 Cut sufficient cloth for each of three specimens 24 sq-n. (155 cm?)

in arda and weigh to the nearest mg (Wg).

.5.3.2 Remove the interleaf carrier from the specimen an@weigh to the nearest

mg (iq)g).

Total Weight per sq yd = 54(Wg - Wjyp)
Total weight per m2 = 45.1(Wg - Wyg)

where, Wy = Weight of specimen and interleaf carrier,
g/24 sq in.-(g/155 cm2)

Wip = Weight of interleaf carrier, g/24 sq in.
(/155 cm?)

.5.3.4 Calculpte the arithmetic mean of the three determinations of tptal weight

per arpa of the sample. Report both the individual results and the
arithmetic meany

.5.4.3 Calculate the arithmetic mean of the five determinations of ply thickness.

Report the individual results and the arithmetic mean.

.5.5 Compressive Strength and Modulus of Elasticity: Shall be determined in

accordance with the method identified as the "Celanese Compression Test".
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.5.6

Laminate Fiber Volume:

.5.6.1

Preparation of Specimens: Three pieces, each not less than 1 in.

(25 mm) square, shall be cut from the laminate prepared as in 4.5.1, and
weighed in separate cleaned and tared (Wy)) constant-weight crucibles

to the nearest mg (W12).

.5.6.2 I%nition: The specimens shall be placed in a furnace at not higher than

C (650°F). The temperature of the furnace shall be raised to
565°C + 30 (1050°F + 50) at a rate that will not cause blowing or loss
at jnorganic material. The specimen and crucible shaltt be ignited at

his maximum temperature to constant weight and allowed-t® cool in a
esiccator. The weight of the remaining material shall be determined to
the nearest mg (W13).

.5.6.3 Calculation: The laminate fiber volume shall beé calculated as follows:

Fiber Volume, % = (w]3 - N]]) 02 x 100
(Wyp =“Wy1) Dy

where, W11 = Weight of ¢rucible, mg
Wy2 = Weight-of crucible plus specimen,|mg
W13 = Weight of crucible plus specimen after ignition,
mg
D1(= Density of glass fiber as specifigd in applicable

detail specification

Do = Density of laminate determined in accordance
with ASTM D792

.5.6.4 ({dalculate’'the arithmetic mean of three determinations as the fiber volume

.5.7

df the test laminate. Report the individual test results|and the
drithmetic mean.

Cured Thickness Per Ply: Shall be determined on each laminate prepared as in

.5.7.1
.5.7.2
.5.7.3

4.5.7.
Measure the thickness in five locations to the nearest 0.001 in. (0.02 mm).
Divide the thickness values by the number of plies in the laminate.

Calculate the arithmetic mean of the five thicknesses-per-ply
determinations. Report the individual results and the arithmetic mean.

4.6 Reports:
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4.6.1

4.6.1.1

4.6.2

4.7 Re

The vendor of the product shall furnish with each shipment a report
showing the results of tests to determine comformance to the acceptance
tests requirements of this specification and the applicable detail
specification, including identification of the resin system used and the
cure cycle and fiber volume of the test laminate, and stating that the

product conforms to the other technical requirements.

This report shall

include the purchase order number, AMS 3906A and its applicable detail
specification number and revision letter, if any, vendor's material
designation, 1ot number, spool or sheet numbers, date of manufacture,

quantity

and roll}

A mate
shall

report
waived
produc
shall

formul

The vend
shipment
applicab
contract
designat
produced
lot of ¢

rial safety data sheet conforming to AilS 2825, orequiva
pe supplied to each purchaser prior to, or concurrént wi
of preproduction test results or, if preproduction test
by purchaser, concurrent with the first shipment of clo
tion use.
pe accompanied by a revised data sheet fon the proposed
ation.

pr of finished or semi-finished parts shall furnish with
e detail specification numberzand its revision letter,

pr or other direct supplier of cloth, vendor's material
jon, part number, and quantity. When cloth for making pi

the 1ot

ent,

th, the
ng be
th for

Each request for modification of resin formulation

each

a report showing the purchase order number, AMS 3906A apd its

f any,

arts is

or purchased by the parts vendor, that vendor shall ins
oth to determine conformance to the requirements of thi

specification and the applicable detail specification and shall

the repo
laborato

sampling

rt either a statement that the cloth conforms or copies
ry reports showing the results of tests to determine con

and Retesting: If any specimen used in the above tests

me
th
pa

et the s
e result
nel or a

Failure of
cause for

be permitted.

5.

pecified ©equirements, disposition of the cloth may be b
5 of testing three additional specimens prepared from th
new}y- prepared panel, for each original nonconforming s
any~retest specimen to meet the specified requirements
rejection of the cloth represented and no additional tes

ect each

nclude in
f
ormance.

fails to
sed on
original
ecimen.
hall be
ing shall

Results of all tests shall be reported.

PREPARATION FOR DELIVERY:

5.1

Packaging and Identification:

5.1.1

Tape:

Shall be wound on spools.
shall be not less than 3 in. (75 mm) in diameter.
spools shall conform to NAS 992.

For hand Tayup material, the spools
For machine laying, the
The tape shall be interleaved with a

nonadherent carrier conforming to AMS 3898 and its applicable detail

specification.
unreeling.

Tape ends shall be secured.

Winding shall be uniform and shall provide for proper

\\
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