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Steel Plate
2.0Cr - 10Ni-14Co - 1.0Mo (0.13-0.17C)

Vacuum Melted, Normalized, and Overaged
(Composition similar to UNS K92571)

1. SCOPE:
1.1 Form:

This spé¢cification covers a premium aircraft-quality alloy steel in‘the form of plate.
1.2 Application:

This plgte has been used typically for heat treated parts requiring a combination of high
strength), high toughness, and weldability, but usage-is not limited to such applications

2. APPLICABLE DOCUMENTS:

The issuq of the following documents in effect on the date of the purchase order forms a part of
this specification to the extent specified herein. The supplier may work to a subgsequent revision of
a documgnt unless a specific document issue is specified. When the referenced document has
been cangelled and no supersedifgdocument has been specified, the last published issue of that
document shall apply.

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. SAE invites your written comments and suggestions.
Copyright 2003 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:  724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org

SAE WEB ADDRESS: http://lwww.sae.org
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2.1

2.2

3. TECHNIGAL REQUIREMENTS:

3.1

SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.

AMS 2248 Chemical Check Analysis Limits, Corrosion and Heat Resistant Steels and
Alloys, Maraging and Other Highly-Alloyed Steels, and Iron Alloys

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

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

AMS 2370 Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steels,
Wrought Products Except Forgings and Forging Stock

AMS 2750 Pyrometry

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

ASTM Rublications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or

www.agtm.org.

ASTM A 604 Macroetch Testing of Consumable Electrode Remelted Steel Bars and

Billets

ASTM & 8 Tension Testing of Metallic Materials

ASTM & 8M Tension Testing of Metallic Materials (Metric)

ASTM & 45 Determining the Inclusion Content of Steel

ASTM & 112 Determining Average Grain Size

ASTM K 353 Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Other

Similar Chremium-Nickel-lron Alloys
ASTM & 399 Plane-Strain Fracture Toughness of Metallic Materials

Compogsition:

Shall cgnform’to the percentages by weight shown in Table 1, determined by jwet chemical
methodk dn,accordance with ASTM E 353, by spectrochemical methods, or by other analytical

methods abbcptabic to pwbhaacl.



https://saenorm.com/api/?name=40144c8450b064344a62abc03031da24

AMS 6522B SAE AMS 6522B
TABLE 1 - Composition
Element min max
Carbon 0.13 0.17
Manganese -- 0.10
Silicon -- 0.10
Phosphorus -- 0.008
Sulfur -- 0.005
Phosphorus plus Sulfur -- 0.010
Chromium 1.80 2.20
Nickel 9.50 10.50
Cobalt 13.50 14.50
Molybdenum 0.90 1.10
Titanium -- 0.015
Aluminum -- 0.015
Oxygen -- 0.0020 (20 ppm)
Nitrogen -- 0.0015 (15 ppm)
3.1.1  Check Analysis: Composition variations shall meet theapplicable requiremgnts of AMS 2248.
3.2 Melting|Practice:
Steel shall be multiple melted using vacuum induction melting followed by vaguum arc
remelting.
3.3 Conditign:
Normalized, overaged, and descaled.
3.4 Heat Trpatment:
Plate shall be normalized by heating to 1650 °F + 25 (899 °C + 14), holding af heat for 60
minuteq + 5, and codling at a rate equivalent to air cooling to room temperatufe, and overaged
by heatjng to 1250, °F + 25 (677 °C + 14), holding at heat for not less than 6 hours, and forced
air cooling. Pyrometry shall be in accordance with AMS 2750.
3.5 Properties:

Plate shall conform to the following requirements:

3.5.1

Macrostructure Rating: Visual examination of transverse full cross section from billets or slabs,

etched in hot hydrochloric acid in accordance with ASTM A 604, shall show no pipe or cracks.
Porosity, segregation, inclusions, and other imperfections shall be no worse than the
macrographs of ASTM A 604 shown in Table 2.
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TABLE 2 - Macrostructure Limits

Class Condition Severity
1 Freckles A
2 White Spots B
3 Radial Segregation B
4 Ring Pattern C

3.5.2 Micro-Inclusion Rating: No specimen as in 4.3.1 shall exceed the limits shown in Table 3,
determined in accordance with ASTM E 45, Method D:

TABLE 3 - Micro-Inclusion Rating Limits

A B C D
Thin Heavy Thin Heavy Thin ¢-Heavy] Thin  Heavy
Worst Field Severity 1.0 1.0 1.0 1.0 10 1.0 1.0 1.0
Worst Field Rrequency, * 1 * 1 * 1 3 1
maximum
Total Rateable Fields, *x 1 ** 1 * 1 8 1

Frequency, maximum

*%

Combined A+B+C, not more than 3 fields
Combined A*B+C, not more than 8 fields

3.5.2.1 Arateable field is defined as onelwhich has a type A, B, C, or D inclusion
1.0 thin or heavy in accordance with the Jernkontoret Chart, Plate I-r, AS]

3.5.3 Average Grain Size: Shall.be ASTM No. 10 or finer, determined in accordar

ASTM E 112.

3.5.4 After Heat Treatm@nt: Plate, 100 square inches (645 cm?) and under in cros
area, phall meetithe requirements of 3.5.4.1 and 3.5.4.2 after being heated
(899 IC = 14)-held at heat for 60 minutes * 5, forced-air cooled to room tem
to 1535 °F,+25 (829 °C £ 14), held at heat for 60 minutes + 5, forced-air co
tempdrature, cooled to -100 °F + 15 (-73 °C + 8), held at that temperature fqg

rating of at least
M E 45 (see 8.2).

ce with

s-sectional

0 1650 °F + 25
perature, reheated
bled to room

r 60 minutes + 5,

warmed in air to room temperature, and aged by heating to 950 °F + 10
(5610 °C % 6), holding at heat for not less than 5 hours, and forced-air cooling. The 1650 °F

+ 25 (899 °C + 14) normalizing portion of the cycle applied to test samples may be deleted if
the parent product has previously been treated as in 3.4.
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3.5.4.1 Tensile Properties: Shall be as shown in Table 4, determined in accordance with ASTM E 8

or A

STM E 8M on specimens taken in the longitudinal direction:

TABLE 4 - Minimum Tensile Properties

Property Value

Tensile Strength
Yield Strength at 0.2% Offset

Elongation in 2 Inches (50.8 mm) or 4D 12%
Reduction of Area 60%

235 ksi (1620 MPa)
215 ksi (1482 MPa)

3.54.2 Frac
acc
inch
plat
purg

3.6 Quality:

Plate, a
foreign

3.6.1 Steel

3.7 Toleran

Shall cq
4. QUALITY
4.1 Respon
The ver
perform

confirm
requirer

ture Toughness: Shall be not lower than 130 ksi Vinch (143 MPa Ym),
prdance with ASTM E 399 on specimens taken in the T-L orientation f
es (38.1 mm) and over in nominal thickness. Acceptance values’and

b under 1.50 inches (38.1 mm) in nominal thickness shall be%@s agree
haser and vendor.

5 received by purchaser, shall be uniform in quality and condition, sou
materials and from imperfections detrimentakto usage of the plate.

shall be premium aircraft-quality conforming to AMS 2300.
ces:

nform to all applicable requirements of AMS 2252.
ASSURANCE PROVISIONS:

sibility for Inspection:

dor of plate,shall supply all samples for vendor's tests and shall be re|
ance of alhrequired tests. Purchaser reserves the right to sample and

htory testing deemed necessary to ensure that the plate conforms to 3
nentss

determined in
rom plate 1.50
method of test for
d upon by

nd, and free from

sponsible for the
to perform any
pecified

4.2 Classification of Tests:

4.2.1 Acceptance Tests: The following requirements are classified as acceptance tests and shall be

perfor

med on each heat or lot as applicable.

4.2.1.1 Composition (3.1), macrostructure rating (3.5.1), micro-inclusion rating (3.5.2), and

freq

uency-severity cleanliness rating (3.6.1) of each heat.

4.2.1.2 Average grain size (3.5.3) and tensile properties (3.5.4.1) of each lot after heat treatment.

4.2.1.3 Tolerances (3.7).
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