AEROSPACE

INTErNATIONAL: | MATERIAL SPECIFICATION | issued

AMS5657™ REV. D
1960-06

Cancelled 2007-02

Noncurrent 2007-08

Reaf. Nonc. 2012-10

Stabilized 2017-04

Superseding AMS5657C

Steel Bars and Forgings, Corrosion and Moderate Heat-Resistant

15Cr - 7.1Ni - 2.5Mo - 1.1Al

(Composition similar to UNS S15700)

RATIONALE

AMS5657D stabilizes this document because it contains mature technology that is not expected {o change and thus no

further revisions are artticipated.

STABILIZED NOTICE

AMS5657D has been|declared "STABILIZED" by the SAE AMS F CorroSion Heat Resistant Alloys Committee. This

document was stabiliz¢d because this document contains mature technaology that is not expected

to change and thus no

further revisions are apticipated. Previously this document was non-cutrent. The last technical update of this document
occurred in February, 2007. Users of this document should refer to the cognizant engineering orggnization for disposition
of any issues with reports/certifications to this specification; including-exceptions listed on the certifigation.

NOTE: In many cases| the purchaser may represent a sub tiersupplier and not the cognizant engineering organization.

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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.
Copyright © 2017 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,

recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)

Tel: +1 724-776-4970 (outside USA)

Fax: 724-776-0790

Email: CustomerService@sae.org
SAE WEB ADDRESS: http://lwww.sae.org

SAE values your input. To provide feedback on this
Technical Report, please visit
http://standards.sae.org/AMS5657D



http://www.sae.org/technical/standards/PRODCODE
https://saenorm.com/api/?name=05e882b4c16339fc556e486879800375

SAE INTERNATIONAL AMS5657™D 20f5

1. ACKNOWLEDGMENT:

A vendor shall mention this specification number in all quotations and when acknowledging purchase
orders.

2. FORM:
Bars, forgings, and forging stock.
3. APPLICATION:

Primarily for parts requiring high strength and oxidation resistance up to 700 F, and where such parts
may require welding-durirg-fabrication-

4. COMPOSITION:

Carbon 0.09 max
Manganese 1.00 max
Silicon 1.00 max
Phosphorus 0.040Q.max
Sulfur 0.030 max
Chromium 14:00 - 16.00
Nickel 6.50- 7.75
Molybdenum* 2.00- 3.00
Aluminum 0.75- 1.50

4.1 Check Analysis:

Unless othefwise specified, composition variations shall meet the requirements of the latest issue of

AMS 2248.
5. CONDITION:
51 Bars:

Solution heat treated at 1950 F + 25 and water quenched, having hardness as indicated below when
tested midway between center and surface.

5.1.1 Rounds: Ground, turned, or polished, having hardness not higher than Brinell 269 or equivalent.

5.1.2 Hexagons: Cold drawn for size after solution treatment, having hardness not higher than Brinell
321 or equivalent.
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5.1.3 Flats: Hot finished, solution heat treated, and descaled, having hardness not higher than Brinell

269 or equ

5.2 Forgings:

ivalent.

Unless otherwise specified, solution treated at 1950 F + 25 and water quenched, having hardness
not higher than Brinell 321 or equivalent.

5.3 Forging Stoc

k:

As ordered by the forging manufacturer.

6. TECHNICAL

6.1 Properties
Material sha
min., cooling
1050 F + 10

6.1.1 Bars:

6.1.1.1 Tensile R

sides.

6.1.1.1.1 Tensile

center

6.1.1.2 Hardnes

NTOS.

I\er Transformation and Precipitation Hardening:

to 55 F + 5 within 1 hr, holding at this temperature for notlless than 3
holding at heat for 90 min., and cooling in air.

roperties: Applicable to sizes 6 in. and under in diameter or distance

Tensile Strength, psi 180,000 mi
Yield Strength at 0.2% Offset or at 0.0150 in.

in 2 in. Extension Under’'Load (E = 29,000,000), psi 160,000 mi
Elongation, % in 4D 8 mi
Reduction of Area;% 25 mi

test specimens shall be taken parallel to the direction of rolling and
and surface where size permits.

5: Notower than Brinell 375 or equivalent.

|l conform to the following requirements after heating to 1460°F + 25, holding at heat 90

D min., heating to

between parallel

-

o ]

idway between

6.1.2 Forgings:

6.1.2.1

Hardness: Not lower than Brinell 375 or equivalent.
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6.2 Properties After Austenite Conditioning, Sub-Zero Transformation and Precipitation Hardening:

Material shall conform to the following requirements after heating to 1750 F + 15, holding at heat for
10 min., and rapidly cooling to room temperature, cooling within 24 hr to -100 F + 10, holding at this
temperature for not less than 8 hr, warming in air to room temperature, heating to 950 F £ 10, holding

at heat for 1

6.2.1 Bars:

hr, and cooling in air.

6.2.1.1 Tensile Properties: Applicable to sizes 6 in. and under in diameter or distance between parallel

sides.

6.2.1.1.1 Tensile
center

6.2.1.2 Hardnes
6.2.2 Forgings:
6.2.2.1 Hardnes
7. QUALITY:

Material shall
from internal g

8. TOLERANCE!

Unless otherwlisespecified, tolerances shall conform to the latest issue of AMS 224

Tensile Strength, psi 200,000, mi
Yield Strength at 0.2% Offset or at 0.0161 in.

test specimens shall be taken parallel to the direction of rolling and n
and surface where size permits.

5: Not lower than Brinell 415 or equivalent.

5. Not lower than Brinell 415.0r equivalent.

pe uniform in quality ‘and condition, clean, sound, and free from foreig
nd external imperfections detrimental to fabrication or to performance

N

D

in 2 in. Extension Under Load (E = 29,000,000), psi 175,000 min
Elongation, % in 4D 7 miph
Reduction of Area, % 25 mip

idway between

n materials and
of parts.

as applicable;

diameter, thick

ness, and width tolerances shall be as specified below:

8.1 Rounds and

Table I.

Hexagons:
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