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w° AEROSPACE 	 AMS 5603A 
u"` 	 M~AT E R I A L 	 Superseding AMS b603 

Society of Automotive Engineers, Inc. S P EC I FI CATI O N 1ttuie s-i-se 
~00 COMMONWLI~LTM ORIV6. WARR[NDAL6. PA. 1b090 	 R~V{{b 	12-16~74 

ITN3 514800 
3TEEL SHEET AND STRIP, CORROSION AND MODERATE HEAT RESISTANT 

16Cr-8.4Ni-2.2Mo-1.1A1 
Vacuum Induction Melted, Solution Heat Treated 

1. SCOPE: 

1.1 Form: This specification covers a corroeion-resistant, precipitation-hardenable steel in the 
form of eheet and strip. 

1.2 Application: Primarily for parta requiring corrosion reaistance, high strength~ high fracture 
toughnesa, and oxidation resietance up to 800° F(427° C), and where such parta require welding 
or brazing during fabrication. Certaia proces8ing procedures and aervice conditione may cause 
this material to be subieot to atreas-corroaion cracking; ARP 1110 reaommends practices to 
minimize such conditlona. 

2. APPLICABLE DOCUMENT3: The following publicationa form a part of this apecification to the 
extent speaified herein. The latest iesue of AsrospaCe Material SpeciYicationa (AMS) and Aerospace 
Recommended Practices (ARP) ahall apply. The applicable ieaue of other documente ahall be ae 
apecified in AM3 23b0. 

2.1 SAE Publicationa: Available from Society of Automotive Engineers~ Inc., 400 Commonwealth Drive~ 
Warrendal8~ Pennsylvania 15096. 

2.1.1 Aeroapace Material Specificatione: 

AMS 2242 - Tolerancae, Corroa~on and Heat Reeiatant Steel and Iron-Base Alloy Shoot~ Strip, 
and Plate and TYtanium and Titanium Alloy Sheet, 3trip~ and Plate 

AMS 2248 - Chemical Check Aaalyaie Limita, Wrought Heat and Corrosion Resistant Stee18 and 
A lloys 	 ~ 

ANiB 23b0 - Standards and Test Methode 
AM5 2371 - Quality Aaeuraace 3ampling of Corroaion and Heat Rssistant Alloye~ Wrought 

Produots Exoept Forginge 

2,1, 2 Aoroepacc Recommended Practicea: 

ARP 1110 - Minimizing Stress-Corrosion Cracking in Heat-Treatable Wrought Low-Alloy and 
Martenaitic Corrosioa-Resietant Steele 

2. 2 ASTM Publications: Available from American 3ociety for Toating and Materiuls, 1916 Itace 
3treet. Philadelphia, Penneylvania 19103. 

A3TM A370 - Mechanical Teating of Steel Products 
ASTM E338 - Sharp-Notch Tensioa Teeting of High-Strength Sheet Materials 
ABTM E353 - Chemical Aaalysis of 3ta~inless, Heat-Resiating, Maraging, and Other Similar 

Chromium-Nickel-Iroa Alloys 

2.9 Government Publications: Available from Commanding Officer, Naval Publications and Forms 
Center, 5801 Tabor Avenue. Philadelphia~ Pennaylvania 19120. 

2.3.1 Federal8tandarda: 

Federal Teat Method Standard No. lbl - Metals; Test Methods 

copr~ont 1974 by  soc~e~r oi ~~tomoti~• E~oin•.n. ine. 	 P~ot.a i~ u.a~ 
All riqhts reserved. 
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3. TECHNICAL REQUIR~MENTS: 

3.1 Composition: Shall conform to the following percontages by weight, determined by wet chemical 
~ methods in accordance with ASTM ~353, by spectrographic methode in accordance with I~'ederal 

Test Method Standard No. 151, Method 112, or by other approved analytical methods: 

min 	max 

Carbon -- 	O.Ob 
Manganese -- 	0.10 

Silicon -- 	0.10 
Phosphorus -- 	0.010 
Sulfur -- 	0.008 
Chromium 14. 76 -15. 50 

~ 	 Nickel 8.00 - 8.7b 

Molybdenum 2, 00 - 	2. 50 
Aluminum ~~ 	0. 90 - 	1. 35 
Nitrogen -- 	0. Ol (100 ppm) 

3.1.1 Check Analvsis: Composition variations sha.11 meet the requirements of AMS 2248. 

3. 2 Condition: The product shall be supplied in the following condition: 

3. 2.1 Sheet: Cold rolled, solution heat treated, and descaled (No. 2D I~'inish). 

3.2.2 Strip: Cold rolled~ solution heat treated, and descaled (No. 1 Strip Finieh). 

3. 3 Solution Heat Treatment: The product shall be solution heat treated by heating to 182b° F+ 25 
(986.1° C+ 14), holding at heat for not lesa than 3 min. per 0.10 in. (2. 5 mm) oP nominal thieknesa, 
and cooling in air. 

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

3.4.1 As Solution Heat Treated: 	 ~ 

3.4.1.1 Tensilo Properties: 

3.4.1.1. 1 Product 0. 005 In. (0.13 mm) and Over in Thickness: 

Tenaile Strength, max 	 150, 000 psi (1034 MPa) 
Yield Strength at 0. 2°~ Offset, max . 	65, 000 pai (448 MPa) 
~longation in 2 in. (50.8 mm), min 	 20% 

3.4.1.1. 2 Product Under 0. 005 In. (0.13 mm) in Thickness: As agreed upon by purchaser and vendor. 

3.4.1.2 Hardness: 

3.4.1. 2.1 Product Ovor 0. O10 In. (0. 25 mm) in 'i'hicknosa: Not highor Chan 100 I •IRIi or equivalenl. 

3. ~1.1. 2. 2 I?roclucl U. U I U In. ((a. 2~ mm) ancl Undor ln 'I.'hlc:lcnosa: As u6roocl up~n I~y purcht ►sor ~~nd vonQor. 

~ 
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3.4.1. 3 Bendtng; Product shall withstand, without cracking, bending through the angle indicated below 
around a diameter equal to the nominal thickness of the product with axis of bend parallel to the 
direction of rolling. 

Type of Bend 	 Angle, min 
Degrees (Radians) 

I~ rce T3ond 	 180 	(3.14) 
V-Bloek 	 135 	(2.36) 

3.4.2 After Austenite Conditionin~, Subzero Transformation, and Precipitation Hardening: Product shall 
conform to the following requirements after heating to 1700° I' + 15 (926. 7° C~+ 8. 3), holding at heat 
for not less than 1 hr, rapidly cooling to 75° F(24° C) or lower, cooling to -100° I' + 10 (-73. 3° C+5. 6) 
within 1 hr, holding at this temperature for not less than 8 hr, warming in air to room temperature~ 
heating to 950° F+ 10 (510° C+ b. 6), holding at heat for not less than 1 hr, and cooling in air. 

3.4.2. 1 Tensile Pro perties: Shall be as specified in Table I and 3.4. 2.1.1. 

TABLE I 

Tensile Yield Strength at 
Nominal Thickness Strength 0. 2% Offset Elongation in 2 in. 

Inch psi~ min psi, min ~O, min 

0. OOb to 0. 010~ 	excl 220~ 000 190, 000 2 
0. O10 to 0. 020, 	excl 220, 000 190, 000 3 
0. 020 to 0. 1875, excl 220, 000 190, 000 4 

..,- 

.~ 
TABL~ I (SI) 

Tonsile Yiold 5trength at 
Nominal '1'hickness St:rength U. 2% Offset L longation in 50. 8 mm, 

Millimetres . MPa, min MPa, min 9b, min 

0.13 to 0. 25, 	excl 1517 1310 2 
0. 25 to 0.51, 	excl 1517 1310 3 
0. 51 to 4. 762, excl 1517 1310 4 

3. 4. 2.1.1 Product under 0. 005 In. (0. 13 mm) in Thicknoss: As agreecl upon by ~urchasor and vondor. 

3.4.2.2 Hardness: 

3.4. 2. 2.1 Product Over 0.010 In. (0. 25 mm) in Thickness: Should be not lower than 45 HRC or equivalent 
~1 	but tho product shall not be rojected on tho basis of hardness if the tensile nroperty requirements 

are met. 

3.4. 2. 2. 2 Product 0. O10 In. (0. 25 mm) and Under in Thickness: As agreed upon by purchaser and vendor. 

3.4. 2. 3 I'racture Tou~hness: When specified, shall be determined by a suitable method. The method 
~ 	of testing and standards for acceptance shall be as agreed upon_by purchaser and vendor. 

ASTM ~338 is a su~~ested mothod of tost. 

3. b 	ualit ; 

3. 5.1 Steel ahall be vacuum induction melted. 
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3. 5. 2 The product shall be uniform in quality and condition, clean, sound, and free from foreign materials 

and from internal and external imperfections detrimental to fabrication or to performance of parta. 

3. 6 Tolerances: Unleas otherwise specified, tolerances shall conform to all applicable requirements of 
AMS 2242. 

4. QUALITY ASSURANC~ PROVISIONS: 

4.1 Responsibility for Inspection: The vendor of the product shall supply all samples and shall be 
~ 	responsible for porforming all requirod tosts. I3esults of such teats ahall be reported to the purchaser 

as required by 4. 4. Purchaser reaervea the right to perform such confirmatory testing as he deema 
necessary to assure that the product conforms to the requirements of this specification. 

4.2 Classification of Tests: Tests to determine conformance to all technical requirements of this 
~ 	specification are clasaifed as acceptance or routine control tests. 

~ 4. 3 Samplin~: Shall be in accordance with AMS 2371 and the following: 

4. 3.1 Tenaile test apecimens from widths 9 in. (229 mm) and over shall be taken with the axia of the 
specimen perpendicular to the direction of rolling; for widths lesa than 9 in. (229 mm), tensile teat 
specimens shall be taken with the axis parallel to the direction of rolling. 

4.4 Reports: 

4.4.1 The vendor of the product shall furnish with each shipment three copies of a report of the resulta of 
tests for chemical composition of each hoat in the ahinmont and Cho resulta of tosts on each t}iicicncae 
from each heat to determine conformance to the other technical requirements of this specification. 
This report shall include the purcha.se order number, heat number, material apecification number 
and its revision letter, size, and quantity from each heat. 

4. 4. 2 The vendor of finished or semi-finished parts shall furnish with each ahipment three copies of a report 
showing the purchase order number, material apecification number and its revision letter, contractor 
or other direct aupplier of material, part number~ and quantity. When material for making parts is 
praluced or purchased by the narts vendor, that vendor shall insnect each lot of mmtorial to dotormino 
conformance to the requiremonts of this epecification~ and ahall include in the report a statement that 
the material conforms, or aha.11 include copies of laboratory reports showing the results of tests to 
determine conformance. 

Ib 4. 5 Resampling and Retesting: Shall be in accordance with AMS 2371. 

5. PA~PATtAT~ON I'OR D~LIV~RY: 

5.1 Identi$cation: Each aheet and strip shall be marked on one face, in the respective location indicated 
below, with AMS 5603A, heat number, manufaeturer's identification, and nominal thicknesa. The 
characters shall be of such size as to be clearly legible, shall be a~plied using a suitable marking fluid, 
and shall be capable of being removed in hot alkaline cleani~ig solution without rubbing. The markings 
shall have no deleterious effect on the material or its performance and shall be sufficiently stable to 
withstand normal handling. 

5.1.1 rlat Strin G In. (152 mm~ and Undcr in Width: Shall be marked in ono or more lenglhwise rows of 
characters recurring at intervals not greater than 3 ft (914 mm). 

~ 

,,,~_; 
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