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AERONAUTICAL MATERIAL SPECIFICATION AMS 5639 
Society of Automotive En;ineers, [nc. 
. 	2s wat 3sth sa~t 	 ~„~~d 6-~5-53 

New York City 	 Reviaed 

STEEL, CORAqSION AND HEAT RESISTANT 
19Cr - 9Ni (S~E 30304) 

1. ACKNOWLID(~IENT: A vendor shall mention this specification number in all 
quotations and r~en acknowledging purchase orders. 

2. FOR~I: Bars~ forgings, forging stock, and mechanical tubing. 

3. ~'PLICATION: Primarily for parts requiring corrosion resistance and heat 
resistance up to 800 F. 

4. COMPOSITION: 

Check Analysis 
Under Min or Oeer Ma~c 

Carbon 0.08 	max -- 	0.01 
Manganese 2.00 	maQC -- 	0.0l~ 
Silicon 1.00 	max -- 	0•~5 
Phosphorus 0.0l~0 max -- 	~.005 
Sulfur 0.030 max -- 	 0•~5 
Chromiwn 18.00 - 20.00 0.20 	0.20 
Nickel 8.00 - 11.00 0.15 	0.15 
Molybdenum 0.50 	max -- 	0.~3 
Copper 0.50 	maoc -- 	0.03 

5. CONDITION: 

5.1 Bars, Forgings and Mechanical ~bing: Solution heat treated free f rom con- 
tinuous carbide n~et~ork. 

5.1.1 Unless otherwise specified~ all hexagons, and other bars 2.75 in. and under 
in diameter or distance between parallel sides shall be cold finished. 

5.1.2 Hot xorked forgings shall not be aupplied except Khen specified on the 
drawing or purchase order. 

5.2 For~ng Stock: As ordered by the forging manufacturer. 

6. TECHNICAL REQIIIRFS~IENTS: 

6.1 Hardnes~: Material shall have hardness as folloWS or equivalent when taken 
midway between center and surface: 

CopYrltht 1953 py Sooleb of Automotive E~alnesrs, Ino. 	 Prl~bd In U. S. A. 
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6.1.1 Bares 	 ' 

Nominal Dia~neter or Diatance 
BetWeen Parallel Sides 

Inches 	 Hardaesa~ Brinell 

0.75 and ur~der 	 170-255 
Over 0.75 to 1.50, incl 	 163-255 
Over 1.50 	 1l~o-21t1 

6.1.2 ~bing: Rockwell B 75-90. 

6.2 B~abrittlements Material ahall be capable of ineeting the follo~ing test: 

6.2.1 Test specimens ahall ~rlthstand immereion for !~8 hr in a boiling aqueous 
solution containing 100 g of CuSO4.5H2O and 100 ml of H2S0~(sp gr 1.8l~) per 
liter of solution under a refltvc condeneer, xithout evidence of intercry- 
stallin~e snrface attack. After auch imo~eraion~ the specimena ahall frithstand~ 
yri'thout cracking, bending at rooan temperature through an angle of 180 degrees 
arounci a dia~aeter equal to the thiclrnsas of the specimen. 

7. UALITYs Material shall be unifor►n in quality and condition, clean, sound~ and 
ree rom forei~ material8 and from internal and external defects detrimental 
to Pabrieation or to performance o~ parte. 

8. TOLERANCESs Ualess otherWise specified~ tolerancea shall conform to the 
ollo ng: 

8.1 Bares ~e lateat iaans of AMS 221a1 as a~plicabl.e an~d as specified beloxs 

8.1.1 111 heocagons~ and other bars 2.75 in. and under in diameter or distance 
betrreen parallel sidee~ Table I. 

8.1.2 Bars~ other than hexagons~ over 2.75 in. in diameter or distance betxeen 
parallsl eide~~ Table II. 

8.2 Tubings The lateat ieaue of AMS 221~3 as spplicable. Diameter tolerancea shall 
conform to Table I~ colwona headed ".1lnnealed or Solution Heat Treated.N 

9. ~o~rs: 	 ' 

9.1 Ualsaa otherwiae specified, the vendor of the product shall furnish with each 
shipment three copies of a report of the resulte of testa for chemf.cal compoaition 
of each heat in the ahip~aent. Thia repoi •t shall include the purchaee order 
nuiaber~ heat rn~mber~ material spacification number, size~ aud quentity from each 
heat. If forginga are aupplied~ the part rYUmber arxi size of atock uaed to make 
the for~nga shall also be includsd. 
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