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AERONAUTICAL MATERIAL SPECIFICATION 
Society of Automotive Engineers, inc. 

, 	 29 West 39th Stree# 
New York City 

AMS 641$ B 
Isiued b-15~50 

Revieed 11-1-511 

STEEL 
1.3~n - 1. ~Si - o.3Cr - 1. ~ATi - 0.liMo ( 0.23-0.28C ) ~ 

l. ACKNaWIEDGMEIJrs •  A vendor shall mention this specification rnnaber and its re- 
sion e ter in all qnotations and When acknowledging purchase orders. 

2. FORMs Bars, forgings~ forging stock~ and mechanical tubing. __. 

3. APPISCATIONs PrimariJ,y for parts requiring high tensile streng~h arid good 
uct ty irlth relative],y high impact strength and hardness. 

!~. Oc)MPOSITIONs 

Check ~Ana1 is 
n er n o-  r~ver ax 

~S 	Carbon o.23 - 0.28 0.01 0.01 
Manganese 1.20 • .1.50 0.0l~ 0.0l~. 
si~.con 1.30 - 1.70 0.05 0.05 
Phosphorus 0.01~0 max -- O.OQS• 
St111{il" 0~~~~ ~~ •~ Q~~ % 
Chramiu~ 0.20 - 0.~0 0.03 0.03 
Nickel 1.65 - 2.00 0.05 0.0$ 
Mo]ybden~an o.35 - fl.~5 0.03 0.03 

lt.l If si$e is ov~er 100 sq in. in aross sectional area~ the chemical composition 
shall be nego~iated betWesn purchaser asd vendor. 

5. C4ND~TT IO~N: 

5.1 Barss- In a machinable condition hav3n~ hardness not higher than Bri~ell 2lil 
or equivalent~ except that~ iY ordered cold !'it~ished~ hardness may be as high 
as Br3ne11 21~8 or 9quivalent. 

5.2 Tubin =~ In a machinab].e condition~ and~ nnless otherWi~e specified~ cold ~ ~ea. 
5.3 F'or n ar Aa ordered. 

5.lt Forgln~ Stock: As ordered by the forging marlufacturer. ~..~. ■.~. 

6. ~c~caL ~~t~rs: 

6.1 Haxdenabili s The hardenabili~y shall be JZ~S=2!~ min when determined by the 
an ar en •qv~nch test specimen in accordance with the S~AE Mett~od of 

Deter~aining Aardenability published in the latest iasue cf the SAE Haadbook~ 
~ excapt that ths ateel shall be nonnaliaed at 17~ F± 10 aud the test speaimen 

austenitised at 1575 F+ 10. The hardsnabilit~r t~est is not required on a pro- 
~et that xill not yiela a suitable specimen but the st,~el fro~a~ which the pro- 
duct is made shall conforn to tl~e hardenability snecified in this paragraph. ` 
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6.2 Gra3n Size: Five or finer~ ~SZM E19~ nethod a~ modified by cooling from the 
car ur $ ng temperature ~,o ],300 F± 25~ and holding for 1 hr before cooling to 
roa~n ten~peratnre. A heat of steel predaminant~r five or fin~er with grains as 
large as three is pern~lssible. 

6.3 I~n act Strength (Notch Sensitivity)s ~ he Izod impact value shall be not less 
t~~~. w en es e a roo9aa emperature in accordance with ASTNi T23 

~
nsing a V-notched specimen. Specimens~ beiore test~ shall have hardness not 
lower than Rockwell C!t5 after being quenched in oil fram 1575 F+ 10 and 
tempered at 525-550~F. Beiore heat treatment~ apeci~nens shall be to size or 
approximate],y to size~ except for the notch. The impact test is not required 
for tubing from xhich atandard impact apacimena canr~o~ be macle. 

6.1~ Decarburisatioat 

6.lt.l Bars or tubing ordered grotmd~ tvr~ed~ or polished shall be Pree f~aa~ decarb- 
~ nrisatioa on such ground~ turned~or polished surfaces. Insids decarburization 

oY such tubing shall not ex:ceed the maximua~ depth speciPied in 6.l~.~t. 

6.l~.2 AlloWable decarburization of bars or tubing ordered for redra~ing or ~org~ing~ 
~ 	or to definite microstructural requirements~ shall be as agreed upon by pnr- 

chaser and n~ndo~. 

b.lt.3 Decarburizatioa oi bars to which 6.l~.1 or 6.l~.2 is not applicable shall be not 
greater than the follartaing s 

ATo~e3.na1 Diau ►eter or Dietance 	 Depth of 
Between Parallel Sides 	 Decarburisatioa 

Inches 	 Inch 

0.375 ~d ~~r 0.010 
o4er o.375 to 0.500, ~1 o.oi2 
over o.50o to 0.625, incl o.o~ 

Over O.b25 ~ l.~s incl O.OI? 
Over 1.000 to 1.5~~ ~e1 0.020 
Over 1.5~ to 2.000, incl ~.~5 
Over 2.00o to 2.500, incl 0.030 
Over 2.500 to 3.0~0~ incl ~.435 
Over 3.~ 0.040 

6.1~.lt Decarburization oF tubing to which 6.t~.1 or 6.l;.2 is not agpli cable shall be 
not ~eater than the followings 

Depth of 	, 
Decarburization 

~ 	Nominal Wall Thickness Inch 
Inches ~ g 	~de 

0.109 and undsr 0~008 	0.01.5 
Over 0.109 to 0.203, j.ncl O.Ol~D 	0.020 
Over 0.203 '~ ~.4~, ~1 0.012 	0.025 
Over 0.lt00 to 0.600~ incl 0.015 	0.03~ 
Over 0.600 to 1.000~ incl 0.017 	0.035 
Qver 1.000 0.020 	0, OltO 

~1 
~~ J 

r ~ 
. ~ 
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6.l~.5 Unless otherKi,~e s~greed upon by purchaser and vendor~ decarbnrization shall be 
measured by the microscopic ~ethod~ or by R,ockwell Superficial 3~-?Z scale 
hardness method~ or eqniealent hardnsss teating method, on hardened specimens. 
Depth of decarburization~ when measured by a hardnesa method, is deYined as the 
distance measvred fra~n the neareat original surPaee to the point at Whieh ao 
increase in hardr~ess is fovnd, 

b.lt.5.l When determining tl~ depth of decartx~ri$stioa~ it is peYmissible to dis- 
f6 	regard local areas providsd the decarburization oY such areas does not 

exceed the limits above by more than 0.0t)5 in. and the ~ci.dth is 0.065 in. 
or lesa. 

7. QRTA7~].TYs Steel shall be aircraYt quality. The product shall be uniPo~ in 
qnal~~ aad condition, sound, and frse from foreign materials and t'rom internal 
and external d~afects detr3mental to fabrication or to perfox~mat yce of parts. 

8. TOIERANCES: IInleas otherKise specif`~ed, toleranc:es ahall confora~ to the fol].ox- 
n~ gt +— 

6.1 Barsi The latest issue of AMS 2251 se applicable• Dianeter or thicknees t.oler- 
an~ces for cold finished bars and all hexagons shal7. conform to Table I~ colu~ 
headed nover 0.28 to 0.55 incln~, 

~S 8.2 T ubin~: The lateat issne of AMS 2253 ae applicable to Mechanical Type. 

9. R'EPORPS: ~ 
9.1 Unless otherKiae specified~ the vendor of the product shall f'tu~nish irith each 

ahip~ent three copies of a report of the results of teste for chemicaZ ca~po- 
sition, hardena.bility~ grain.size, and impact valve oF eaah heat in the ship- 
ment. T his repor~ shall include ths purchase order n~ber~ Meat nuoa ►ber~ 
aia~erial epeaifiaation n~ber~ aize~ and quantity f~o~n each heat. If £orginga 
are anpplied~ the part mm~ber and sise of stock nsed ~o mak~ ~he forgings ahall 
also be inclnded. 

9.2 Unl.eas otherW~iae auecified~ the vendor of finished or se~n3-fYnished parts shall 
fnrnish with each shipnent three copies of a report ahoxing the purchase order 
munber, material specification n~ber~ contraator or oth~r direct supplier of 
material~ part n~ber~ and quantity. When material for raaking parts is produced 
or purchased by the parta vendor~ ~that vendor ehall inspect each lot of material 
to deter~ine conformance to the requireiaenta of thia specification ~nd shall 
include in the report a statement that tl~e material confox-ms~ or shala, incl~de 
copies of laboratory reports showing the results of teats to deter~ine conform- 
ance« 

10. mENPIFICATION r  

10.1 Bars and Tu_b_i_n__~r Individual piece~ or bundles sha11 have attached a metal tag 
~6 statn~~th~Tie purchase order m~ber, AMS 61~18B, nominal size~ and heat 

nu~ber, or shall be boxed and ths boa marked ~,rith the amae inPorma~ioa. In 
addition to the abov~s ldentification~ flats 2 in. and larger in both dimensions 
and other bara 2 in. and over ia cii~etsr or distance betireen parallel aides 
shall be stamped frl.th the heat niaaber tirithin 2 in. o~ one end. 
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