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AERONAUTICAL MATERIAL SPECIFICATION AMS 5642 
Society of Automotive En~ineen, inc. 

29 West 39th Street 	 luued 9-1-47 
New York City 	 Revi~ed ~5..1-48 ~ 

STEI~Z~ CORRO S I ON AND HEAT 8ES I START 
~ 	 18Cr - 11Ni - Cb 

	

Free Machining 	 " 

1. ACKZJOWLED(}MENTt A venc~or aha.11 mention this specification number end its revieion 
letter in a~ll quotatione and when aclolowled~;ing purchase orders. 

2. F(~81~1: Rode, bare~ billets, and forgings. 

3. APPLICATIODTt ~'~,rta on which the ~ ►mount of machining warra.nta use of a. free- 
m~chining ~rF~le of steel, requiring corrosion resietance eimilar to the 18-8 
typee of ateel and which will be sub~jected to high temperatures durin~ fabrication 
or in service~ except tha.t it ia not intended for parta to be fuaion welded. 	~ 

4. 	COMPOSITIO~t 
Check Analvsie 

IInder :~iin or Over I~".ax 
Carbon 0.08 max -- 0.01 
Manganese 2.00 maz -- 0.04 
Silicon 1.00 ma~c -- 0.05 
Fhosphorue 0.11 - 0.17 0.010 0.010 
Sulfur 0.030 max -- 0.005 
cnromi,~ i~.00 - is.00 o.zo o.ao 
Nickel 9.00 - 12.00 0.15 0.15 
Colwnbium lOzC - 1.00 0.05 0.05 
Selenium 0.15 - 0.~6 ~.03 0.03 
Molybdenum 0.50 maa -- 0.03 
Copper 0.50 ma~c -- 0.03 

5, caz~n~: 

5.1 Unleas otherwise specified, the product ahall bs eolution heat treated free from 
continuoua carbide network. 

5.2 Unlese otherwiee epecified, all hexagons~ and other ehepes of rods and bare up 
to and including 2.75 in. in diameter or distance between parallel eides ahall 
be cold-finiehed. 

5.3 Forging atock shall be eup?~lisd ae ordered by the forging manufacturer. 

5.4 Forbings ehall not be aupnlied except when epecified on the drawing or purchase 
order. 

6. '~'ECffiTICAL REQUIR~;MENTS; 

6.1 Ear ea t Roda and b~,rs shall ha.ve hardneas .ae followe when t~ken midwa3r betv ►een 
center and surface: 

6.1.1 $ods and ~ars up to and including 0.75 ir.. in dlameter or diatance between 
parallel sides ehall be,~►e !zardness of Brinell 170-255 or equivalent. 

6.1.2 Rods and bars over 0.75 to 1.50 in.~ inal.in diameter or distance betv~esn 
paxallel sides shall have haxdneae of Brinell 163-255 or c~quivalent. 

Copyriqht 1948 by Sxiety of Automotive Enpineers, Inc. 	 Print~d in U.S.l1. 
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6.1.3 Rods and bara over 1.50 in. in diameter or diatance between.parallel si8es 
ahall ha,Qe ha,rdness of Brinell 140-241 or equivalent. 	 .. 

6.2 ~mbrittlemen~t Unleas otherwiee specified. the pro~uct shall be capabls of 
meeting the followin~~~eats 

Embrittlement teet specimens. after being heatied~~,t 1200 F for 2 hr and air ,~001~ 
shall withstana immersion for 48 hr in a boilin~ aqusous solution containing 
100 g of Cu,SO4.5H~0 and 100 ml of E2~04  (ep gr 1.84) per liter of eolution under 
a re~lux condeneer~~ ~rithout evidence of inter-crystalline eurface attack. After 
euch immersion, the specimens shall withstand~ without cracking, bending at room 
temperature through an angle of 18Q degreea around a diameter equa,l to the 
thicknesa of the specimen. 

7. U~,I~TYt The product ehall be uniform in qRa3~t,~ ►  and condition~ clean, aouad, 
and free from foreign materiala~and from iri~ernal and external defecta,. conaistent 
with the type of ateel involved. detrimental to fabrication or to performance 

of parts. 

8. TOI3~~'~CESi Unlesa otherwiee epecified~ tolerances ehall conform to the followings 

f3.1 Rods ar~d~&axet Shall conform to the lateat iseue of AMS 2241 as• applicQ'ble 
and as specified below: 

8.1.1 Dismeter or thickneas o° all hexagone, and other eha.pea of rods and bara 2.75 in 
and less in diamc~ter or distance between parallel ~idea, ahall conform to 
Table I. 

8.1.2 Diameter or thiclrness of rods and bare, other than hexagons. over 2.75 in. in 
diameter or•diatance between parallel sides shall conform to Table II. 

9, REP_ ORT~: 

9.1 Unlese otherwise specified~ the vendor of tr~o product ahall furnieh with each 
shipment t~ree copiee Of a notarized report of the reaulta of teats for chemical 
compoaition of each heat in the ahipment. This report shall include the~pvrchaae 
order number, heat number; m~terial speciPication number, eize~ and quantity from 
each heat. If forgings are sup~lied. the part number and size of stock uaed to 
make the forgings ehall also be included. 

9.2 Unleas othsrwiso specified, the vendor of finished or semi-finiahed paxts eha11 
furnish with each ahipment three copies of a notarized report showing the puxchaee 
order number, material specification number, contractor or other direct supplier 
of material, part number~ and quantity. When material for m~,.king parts ia 
produced or purchased by ~~ p~.rts vendor~ that vendor ahall inapect each lot 	, 
of materi~l to determine con~ormance to the requirementa of thie apecification, 
and sha11 include in the repor.t a certific~,tion that the material conforma, or 
shall include copiee of labor~.t~ry reporte ehowing the reeulte of teats to 
determine conformance. 

10. IDItiNT IFI CAT IO1J: 

~ 

,~. 

~ 
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