Q‘ The Engineering Society

Moblli AM AGE
L e AEROSPACE  [SAE | Awms 6546
INTERNATIONAL
400 Commonwealth Drive, Warrendale, PA 15096-0001 MATER'AL Issued FEB 1965

SPECIFICATION

Submitted for recognition as an American National Standard

Revised DEC 1995

| Superseding AMS 6546D

STEEL, SHEET, STRIP, AND PLATE
0.48Cr - 8.0Ni - 4.0Co - 0.48Mo - 0.09V (0.24 - 0.30C)
Consumable Electrode Melted, Annealed

UNS K91122

This specification
December 1995.

This cover sheet

NONCURRENT” r
required on some
recommend these
“NONCURRENT”

should be attached to the “D” revision of the subject specification.

specifications is  available from SAE  upon “tequest.

pfers to those materials which have previously been<widely used and
existing designs in the future. The Aerospace{Materials Division, hojvever,
as standard materials for future use in newxdesigns. Each of these

has been declared “NONCURRENT” by the Aerospace Materials<Division, SAE as of
It is recommended, therefore, that this specification not be $pecified

for new designs.

which may be
does not

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE

ME”

SAE Technical Standards Board Rules provide that: ‘This report is published by SAE to advance the state of technical and engineering sciences. The

use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the
sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled.
comments and suggestions.

Copyright 1995 Soci
All rights reserved.

ety of Automotive Engineers, Inc.

SAE invites your written

Printed in U.S.A.



https://saenorm.com/api/?name=1fb9d11727e8790afa927837543a1349

p—
The Engil ing Soci
&"E For pvaneng oy AEROSPACE SAE | AMS 6546D
Land Sea Alr and Space
INTERNATIONAL © MATERIAL

400 Commonwealth Drive, Warrendale, PA 15096-0001 SPEC'F'CAT'ON lssued 15 FEB 1965

Revised 1 OCT 1991
Submitted for recognion as an American National Standard Superseding AMS 6546C

STEEL SHEET, STRIP, AND PLATE
0.48Cr - 8.0N1 - 4,0Co - 0.48Mo = 0.09V (0.24 - 0.300)
Consumable Electrode Melted, Annealed

UNS K91122
1. SCOPE: REAFFIRMFD
1.1 Form: MAY 1995

This specjfication covers a premium aircraft-quality, low=alloy siteel in the
form of sheet, strip, and plate.

1.2 Applicatign:

This product has been used typically for heat treated parts, such|as
pressure [vessels, requiring through hardening-to high strength levels, and
where such parts may require welding, but usage is not limited to|such
applicatiops.

2. APPLICABLE | DOCUMENTS:
The followpng publications form a part of this specification to the extent
specified |herein. The latest issue of SAE publications shall applly. The
applicable| issue of other pubHgations shall be the issue in effect on the
date of the purchase order.

2.1 SAE Publigations:

Available|from SAE,«400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2252 Tolerances, Low-Alloy Steel Sheet, Strip, and Plate

MAM 2252 Toletances, Metric, Low-Alloy Steel Sheet, Strip, and Plfate

AMS 2259 Sheﬂical Check Analysis Limits, Wrought Low-Alloy and Cdrbon

pteels

AMS 2300 Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle
Inspection  Procedure

MAM 2300 Premium Aircraft-Quality Steel Cleanliness, Magnetic Particle
Inspection Procedure, Metric (SI) Measurement

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written  comments and  suggestions.

Copyright 1991 Society of Automotive Engineers, Inc. ] .
All rights reserved. Printed in USA.
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2.1 SAE Publications (Continued):

AVMS 2370 Quality Assurance Sampling and Testing of Carbon and Low-Alloy

Steels, Wrought Products and Forglng Stock

AMS 2807 Identification, Carbon and Low-Alloy Steels, Corrosion and Heat
Resistant-Steels and Alloys, Sheet, Strip, Plate, and Aircraft

Tubing

2.2 ASTM Publications:

2.3 U.S. Gove

3.

3.1 Composltl

(R)

Available from ASTM, 1916 Race Street, Phlladelphia, PA 19103-1187.

ASTM
ASTM
ASTM
ASTM
ASTM

A3
E 49
E 11
E 33
E 35

ASTM E 39

Available
Robbins A

MIL-STD-1
TECHNICAL

Shall cor
wet chemi
methods,

lon:

0 Mechanical Testing of Steel Products
Determining the Inclusion Content of Steels
2 Determining Average Grain Size

0 Chemical Analysis of Carbon Steel, Low-Alloy Steel, S
Electrlcal Steel, Ingot lron, and Wrought ron

9 Plane-Strain Fracture Toughness of Metalli¢ Materials

rnment Publlcatlons:

from Standardization Documents Order Desk, Building 4D
venue, Phlladelphla, PA 19111-5094,

63 - Steel Mill Products, Preparation for Shipment and §
REQUIREMENTS:

form to the percentages by weight shown In Table 1, dets
cal methods In-aecordance with ASTM E 350, by spectrochg
or by other analytical methods acceptable to purchaser.

TABLE 1 - Composition

8 Sharp-Notch Tenslon Testing of High-Strength Sheet Materials

Ticon

700

btorage

rmined by
mlcal

Element min max
Carbon 0.24 - 0.30
Manganese 0.10 - 0.35
Silicon _— 0.10
Phosphorus -- 0.010
Sulfur -

Chromium 0.35 - 0.0 0.0
Nickel 7.00 - 9.00
Cobalt 3.50 = 4.50
Molybdenum 0.35 = 0.60
Vanadium 0.06 - 0.12
Copper -- 0.35
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3.1.1 Check Analysfs: Compositlon variations shall meet the applicable
requirements of AMS 2259.

.2 Condltlon:

w

The product shall be supplled In the following condition; hardness tests
shall be conducted In accordance wlth ASTM A 370:

3.2.1 Sheet and Strlp: Cold finished, bright or atmosphere annealed, and
descaled If necessary; or hot rolled, annealed, and descaled; having
hardness not higher than 36 HRC, or equlvalent.

3.2.2 Plate: |[Hot rolled, annealed, and descaled, having hardness net’jhlgher
than 36 |HRC, or equlvalent.

3.2.3 When the [product Is ordered normallzed and tempered, hardness shgll be not
higher than 30 HRC, or equlvalent.

w

.3 Propertlest

The produqt shall conform to the following requirements; hardness [and
tensile tgsting shall be performed in accordance'wlth ASTM A 370:

3.3.1 Graln Sige: Predominantly 5 or finer with occasional grains as |large as 3
permisslible, determlned In accordance with ASTM E 112.

3.3.2 Micro-Ing¢lusion Ratlng: Two-thirds:of the total number of specimens,
selected as In 4.3.1, as well as<the average of all specimens tgsted shall
not excdged the lImlts of Table~2, determlned In accordance wlth ASTM E 45,
Method [, except that the length of any inclusion shall be not greater
than 0.0f5 Inch (0.38 mm):

TABLE 2J- Micro-Inclusion Rating LImlts

Type A B C D
Thin 1.5 1.5 1.5 2.0
Heavy 1.0 1.0 1.0 1.5

3.3.3 Decarburlzatlon:

3.3.3.1 Product Under 0.045 Inch (1.14 mm) In Nomlnal Thickness: The method of
test and the allowance shall be as agreed upon by purchaser and vendor.

3.3.3.2 Product 0.045 to 0.375 Inch (1.14 to 9.52 mm), Exclusive, in Nominal
Thickness:
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3.3.3.2.1 Specimens:

Shall be the full thickness of the product except that

specimens from plate 0.250 inch (6.35 mm) and over In nominal
thickness shall be slices approximately 0.250 inch (6.35 mm) thick cut
parallel to and preserving one original surface of the plate.

Recommended specimen slze is 1 x 4 inches (25 x 102 mm).

3.3.3.2.2 Procedure:

Specimens shall be hardened by austenitizing and

qguenching; preferably, they shall not be tempered but, If tempered,

the tempering temperature shall be not higher than 300 °F (

149 °C).

During heat treatment, specimens shall be protected by sultable
atmosphere or medium or by suitable plating to prevent carburization

or

imen shall be ground to a depth of 0.050 inch (1427 mm)
Specimens from prod

round to remove 0.020 Inch (0.51 mm) of metal from the ¢

be removed from specimens of product 0.045 to 0.250 Inch. G1.
6.3%5 mm), exclusive, in nominal thickness and a portion'of t

hall then

or
uct 0.250

.375 inch (6.35 to 9.52 mm), exclusive, In nominal thickness shall

rlginal

surface of the plate and a portlon of the specimen shall be [further
groynd to a depth of at least one-third the{orlginal thickness of the
spedimen. At least three Rockwell hardness readings shall be taken on

each prepared step and each group of readlngs averaged.

3.3.3.2.3 Allgwance:
3.3.3.2.3.1 Pr
T
dg
e)
t
S
t

pduct 0.045 to 0.250 Inch (144 to 6.35 mm), Exclusive,
ickness:  The product shald:'show no layer of complete
pcarburizatlon, determined-microscopically at a magnific
cceeding 100X. It shall-also be free from partlal decar
b the extent that the difference in hardness between the
irface and the portlen ground as In 3.3.3.2.2 shall be n
nan two unlts on_‘thé Rockwell "A" scale.

3.3.3.2.3.2 Product 0.250 €0) 0.375 Inch (6.35 to 9.52 mm), Exclusive,
Thickness: _«Shall be free from decarburlzatlon to the ext
the difference In hardness between the two prepared steps
npt greater than three units on the Rockwell "A" scale.

in Nomlnal

ption not
burization
origlnal

Dt greater

in Nominal
bnt that
shall be

3.3.3.3 Product ,0:375 Inch (9.52 mm) and Over In Nomlnal Thickness: ]
decarburlzatlon rmined mlcr icall
exceeding 100X on the as-supplied plate, shall be not greater
In Table 3.

TABLE 3A - Maximum Depth of Decarburization, Inches

NomInal Thickness Depth
0.375 to 0.500, incl 0.015

Over 0.500 to 1.000, Incl 0.025

Over 1.000 to 2.000, Incl 0.035

Over 2.000 As agreed upon

'he total

ign not

than shown
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TABLE 3B - Maximum Depth of Decarburlzatlon, Millimeters

Nominal Thickness Depth

9.52 to 12.70, Incl 0.38
Over 12.70 to 25.40, incl 0.64
Over 25.40 to 50.80, incl 0.89
Over 50.80 As agreed upon

3.3.4 Propertleq After Heat Treatment: Product, heat treated as in 3¢3.4.1
except that anneallng as in 3.3.4.1.1 is optlonal, shall meet;thg
requirements of 3.3.4.2 and 3.3.4.3.

3.3.4.1 Heat Trgatment:

3.3.4.1.1 Anneajing: Heat to 1140 °F + 25 (616 °C + 14), hold at heat |for
8 = 24 hours, and cool in air to room temperature.

3.3.4.1.2 Normafizing: Heat to a temperature within the range 1600 - 1700 °F
(871 = 927 °*C), hold at the selected temperature within 25 9F
(£14 PC) for 1 hour per Inch (25 mm) .of’section thickness, anfd cool in
air to room temperature.

3.3.4.1.3 Hardenplng: Heat to 1550 °F 4 25.(843 °C + 14), hold at heat for 1
hour |per inch (25 mm) of section thickness but not less than L hour,
and firom that temperature quench sections up to 4 Inches (102 mm) in
nominal thickness into room=temperature o}l or water.

3.3.4.1.4 TemperIng: Heat to a‘temperature not hjgher than 1050 °F (566 °C),
hold [at heat for 2 thqurs per Inch (25 mm) of thickness but not less
than [2 hours, and(cool In air to room temperature.

3.3.4.2 Tenslle|Properties: The product shall conform to the propertigs
specified in Table 4; testing shall be In accordance with ASTM A 370:

Tensile Yield Strength  Elongatlon in  Reduction

NomInal Thickness Strength at 0.2% Offset 2 Inches of Area
Inches ks1 ksi % %
0.020 to 0.060, fincl 185.0 175.0 50
Over 0.060 to 0.100, incl 185.0 175.0 5 50
Over 0.100 to 0.187, incl 185.0 175.0 10 50
Over 0.187 to 4.000, excl 185.0 175.0 13 50

-5
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TABLE 4B - Minimum Tensile Properties, SI Units

Tensile Yield Strength  Elongation In  Reduction

Nominal  Thickness Strength at 0.2% Offset 50.8 mm of Area
Millimeters MPa MPa % %
0.51 to 1.52, incl 1276 1207 5 50
Over 1.52 to  2.54, incl 1276 1207 8 50
10 50

Over 2.7%% to 10%.86, excl 1276 1207 13 50

3.3.4.3 fractyre Toughness: When specified, product shall be sSubjected to

fractyre toughness testlng. The method of test and Standardg for
accepftance shall be as agreed upon by purchaser andtvendor. [ASTM E 338
Is a |suggested method of test for sheet and ASTMCE 399 is a suggested
method of test for plate.

3.4 Quality:

3.4.1 Steel shall be premium aircraft-quality _cenforming to AMS 2300 pr

(R) MAM 2300; it shall be multiple melted using consumable electrode practice
in the Jremelt cycle; at least one of:the melting cycles shall be under
vacuum.

3.4.2 The product, as received by purchaser, shall be unlform in quality and
conditipn, sound, and free from forelgn materials and from Impgrfections
detrimerftal to usage of the_ product.

3.5 Tolerances:

Shall conform to allvapplicable requirements of AMS 2252 or MAM 2p52.

4. QUALIN ASSURANCE (PROVISIONS:

4.1 Responsibility‘for Inspection:

(R)

The vendor—of the product shall supply alt samples for vendor s tests and
shall be responsible for performing all required tests. Purchaser reserves

the right to sample and to perform any confirmatory testing deemed necessary

to ensure

that the product conforms to the requlrements of this

specification.

4.2 Classification of Tests:

Tests for all technical requlrements are acceptance tests and shall be

performed

on each heat or lot as applicable.
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