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STEEL SHEET, STRIP, AND PLATE, CORROSION RESISTANT 
9.OMn - 20Cr - 6.5Ni - 0.28N 

Solution Heat Treated 	 UNS S21904 

l. 	SCOPE: 

1.1 Form: This specification covers a corrosion-resistant steel in the form of 

, 	sheet, strip, and plate. 

1.2 Aqp lication: Primarily for parts requiring high strength and corrosion 
resistance from -423°F to +1100°F (-253°C to +593°C) where such parts may 
require welding during fabrication. 

2. APPLICABLE DOCUMENTS: The following publications form a part of this 
specification to the extent specified herein. The latest issue of SAE 
publications 5ha11 apply. The applicable issue of other documents shall be 
as specified in AMS 2350. 

2.1 	AS E Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, 

PA 15096. 

2.1.1 Aeros~ace Material S~eciflcations: 

AMS 2242 - Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy, 
Titanium, and Titanium Alloy Sheet, Strip, and Plate 

MAM 2242 - Tolerances, Metric, Corrosion and Heat Resistant Steel, Iron 
Alloy, Titanium, and Titanium Alloy Sheet, Strip, and Plate 

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

AMS 2350 - Standards and Test Methods 
AMS 2371 - Quality Assurance Sampling of Corroslon and Heat Resistant 

Steels and Alloys, Wrought Products Except Forgings and 

	

Forging Stock 	' 

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 particular infringement 
arising therefrom, is the sole responsibility of the user." 

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any 
means is strictly prohibited without the written consent o f the pub lisher. 

Copyright ~ 989 	Society of Automotive Engineers, Inc. 
All rights reserved. Printed in U.S.A. 
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2.2 ASTM Publications 
19103. 

Available from ASTM, 1916 Race Street, Philadelphia, PA 
~ 
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ASTM A370 - Mechanical Testing of Steel Products 
ASTM A708 - Detection of Susceptibility to Intergranular Corrosion 1n 

Severely Sensitized Austenitic Stainless Steel 
ASTM E112 - Determining Average Grain Size 
ASTM E353 - Chemical Analysis of Stainless, Heat-Resisting, Maraging, and 

Other Similar Chromium-Nickel-Iron Alloys 

2.3 ~J._S. Gove_rnment _Publications: Available from Commanding Officer, Naval 
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120. 

2.3.1 Military Standards: 

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage 

3. TECHNICAL REOUIREMENTS: 

3.1 ~om~osi_tion: Shall conform to the following percentages by weight, 

0 	determined by wet chemical methods in accordance with ASTM E353, by 
spectrochemical methods, or by other analytical methods acceptable to 
purchaser: 

min 	max 

Carbon -- 0.04 
Manganese 8.00 - 10.00 
Silicon -- 1.00 
Phosphorus -- 0.060 
Sulfur -- 0.030 
Chromium 19.00 - 21.50 
Nickel 5.50 - 7.50 
Nitrogen 0.15 - 0.40 
Molybdenum -- 0.75 
Copper -- 0.75 

3.1.1 Check Analysis: Composition variations shall meet the requirements of 
AMS 2248. 

3.2 Condition: The product shall be supplied in the following condition: 

3.2.1 Sheet and Stri~: Cold rolled, solution heat treated, and, unless solution 

0 	heat treatment is performed in an atmosphere yielding a bright finish, 
descaled having a surface appearance comparable to 3.2.1.1 or 3.2.1.2 as 

applicable (See 8.2). 

~ 

~ 

~ 
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3.2.1.1 Sheet: No. 2D finish. 

3.2.1.2 ~~: No. 1 strip finish. 

3.2.2 Plate: Hot rolled, solution heat treated, and descaled. 

3.3 	oS lution Heat Treatment: The product shall be solution heat treated by 
0 	heating to 1950°F ± 25 (1066°C ± 14>, holding at heat for a time 

commensurate Nith cross-sectional thickness and the heating equipment and 
procedure used, and cooling at a rate equivalent to rapid air cool or faster. 

3.4 Pro~erti~s: The product shall conform to the following requirements; 
tensile, hardness, and bend testing shall be performed in accordance with 
ASTM A370: 

3.4.1 C~rain Size: Shall be as follows, determined by comparison of 
0 	a polished and etched specimen with the chart in ASTM E112. 

Nominal Thickness 	 Average 
Inches 	 Millimetres 	 Grain Size 

Up to 0.1875, excl 
0.1875 and over 

3.4.2 Tensile Properties: 

• 

Nominal Thickness 
Inches 

Up to 0.1875, excl 
0.1875 and over 

Nominal Thickness 
Millimetres 

Up to 4.762, excl 
4.762 and over 

TABLE I 

Tensile 	Yield Strength 
Strength 	at 0.2X Offset 
psi, min 	psi, minimum 

100,000 	 60,000 
90,000 	 50,000 

TABLE I (SI) 

Tensile 	Yield Strength 
Strength 	at 0.2X Offset 
MPa, min 	MPa, minimum 

7 or finer 
3 or f i ner 

Elongation in 

2 Inches or 4D 
%, minimum 

40 
40 

Elongation in 
50.8 mm or 4D 
%, minimum 

Up to 4.762, excl 	 689 
	

414 
	

40 
4.762 and over 	 621 
	

345 
	

40 

3.4.3 Hardn~s: Should be not higher than 100 HRB, or equivalent, but the 
product shall not be re~ected on the basis of hardness if the tensile 
property requirements of 3.4.2 are met. 

~ 
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3.4.4 ~gndin~c: Product 0.749 inch (19.02 mm) and under in nominal thickness 
shall withstand, without cracking, bending through the angle indlcated in 
Table II around a diameter equal to the bend factor times the nominal 
thickness of the product wlth axis of bend parallel to the direction of 
rolling. Only one type of test will be requlred in routine inspection; in 
case of dispute, results of tests using the V-block procedure shall govern. 

TABLE II 

Angle 

Nominal Thickness 	 Type of 	Degrees 	Bend 

Inch 	 Millimetres 	 Bend 	minimum 	Factor 

~ 

Up to 0.249, incl 
Up to 0.249, incl 

Over 0.249 to 0.749, incl 
Over 0.249 to 0.749, incl 

3.4.4.1 Bend requirements 
thickness shall b 

Up 
Up 

Over 6.32 
Over 6.32 

for produc 
e as agreed 

to 6.32, incl Free Bend 	180 	1 

to 6.32, incl V-Block 	135 	1 

to 19.02, incl Free Bend 	90 	1 

to 19.02, incl V-Block 	135 	2 

t over 0.749 inch (19.02 mm> in nominal 
upon by purchaser and vendor. 

3.4.5 Susceatibility to Inter4ranular Attack: The product shall show no 
evidence of intercrystalline surface attack when immersed in acidified 
copper sulfate solution in accordance with ASTM A708 after being 
sensitized by heating in air to 1250°F ± 10 (677°C ± 6>, holding at heat 
for 60 minutes ± 5, and cooling in air. After immersion, specimens shall 
withstand, without cracking, bending in accordance with ASTM A708. 

3.5 uQ al;tv: The product, as received by purchaser, shall be uniform in qual9ty 
and condition, sound, and free from foreign materials and from imperfections 

detrimental to usage of the product. 

3.6 Toleranc~: Shall conform to all applicable requirements of AMS 2242 or 

MAM 2242. 

4. OUALITY ASSURANCE PROVISIONS: 

4.1 ~~onsibility for Inspection: The vendor of the product shall supply all 
samples for vendor's tests and shall be responsible for performing all 
required tests. Results of such tests shall be reported to the purchaser as 
required by 4.4. Purchaser reserves the right to sample and to perform any 
confirmatory testing deemed necessary to ensure that the product conforms to 

the requirements of this specification. 

4.2 Classification of Tests: 

4.2.1 Acce tance Tests: Tests to determine conformance to requirements for 
composition (3.1>, grain size (3.4.1), tensile properties (3.4.2>, 
hardness (3.4.3), bending (3.4.4>, and tolerances (3.6> are classified as 
acceptance tests and shall be performed on each heat or lot as applicable. 

~ 

• 
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