
i~~~ ~- E'« c 
>Eu~ 
c 
o°o'r ~ o 
o~~- ~~ed >~a 
o`t° a~P p Q c,c 
O V'-`~ 
u ' 

w ~ ~ O ~ o_.. 
E u.3~T 
E~ a~ 
y n V Y•~ 
uE~ 
`E'E» 
o c 

u u p~0 
O~ 

V ~ V O 
P °~ n~"  > 

~o~v 
o~oE 
v=a«n  '^ ~ 
>WO~ 
~~m.° n~ ~ ~~ ~,i  ~ 

-a 

~ a~ 
or u ~ ~~ -- ~ a~o~- 
c o u c ~+•~ o 
~'. s G 
.~E«u 
c 
'uo~° 

~o t ~,~; 
n~:o 
u~a n 

0 
o.=°o 
uv~« 
s ̀u  o.,,  
~~~~ _~~o 
<o;; 
' ~ E o .. 	~ 

c°>~u 
>°a 

~~~o ~._ 
'~~06 

n ov~` 
p .~ . o 

=~°~ ` o •~ E 
t ~ ~~ u u o~ u 

gr~w ~o~ 
3~~~ 
t'-~ O 
ucu V" ~ > 
"v'~ a 
~ c'~o N ~~ 
Y C ~ r n o E 

o ~ ~ u 
Uc'E; 
^op~ 

.~~o= d 
a n 

~. 

AERONAUTICAL MATERIAL SPECIFICATION AMS 5? ZZ 
Society of Automotive Engineers, Inc. 

29 West 39th Street 	 Is,~~d 	7 1-48 
New York City 	 R~~~~ed 

S T~ E I►~ C 0 R R G S I 0 N A N D H E A T H E 5 I 5 T g N T 
20Cr - 9Ni - 1.3Mo - 1.3W - Cb -, Ti 

1. ACS'i10t~l,EDGP•~NTi A vendor sha,ll mention this apecification number in a11 quotations 
and when acknowledging purc'nase ordera. 

2. FORt~i= Ber g , billets, and forgin~e. 

3. APPI,ICATIdN: Parts and assemblies, such as bolts, dowels, fittin~s, tvrbiae rotor 
wheels and discs, and turbine nozzle assemblies~ requirin~ high etrength up to 
1200 F. 

4. COMPOSITIOIu4 

___.,Che=_,k A~1,vsis_ _ 
Undar hiin or Over N1ax 

Caxbon 0.28 - 	0.35 a.02 0.02 
M~ganese 0.75 - 	1.50 0.04 0.04 
5ilicon 0.30 - 	0.80 0.05 0.05 
Phoaphorus 0.040 ma$ -- 0.005 
Sulfur 0.030 mag  -- O.0O5 
Cliromium 18.00 - 21.00 0.25 0.25 
Nickel 5.00 - 11.00 0.15 0.15 

° 	Molybd.enwn 1.00 - 	1.60 0.0~ 0.05 
~sten I.00 - 	1.70 0.05 0.05 
Colunbium + Tantalum 0.25 - 	0.60 0.05 ~ O.Q5 
1'itaniuru 0.20 - 	0.50 0.05 0.05 

. Tantalwn, if debermined (0.3gCb) ma~c -- -- 

Copper 0.50 	mag  -- 0.03 

5. COi'DITIO~J: Unleas otherwise specif ted, the product eha,ll be eu?~plied as followat 

5.7. Baxs and Foreines_t Hot worked, with fin.~.l working done at a temperature not 
lower tt:an 1400 F~ and streas relieved at not lower than 1200 F for not less 
tY~a,n 4 hours. 

5.2. F~,i;in~ Stockt As ordered by the forgin~ nanufacturer. 

6. TEC~~ICt1L SEQ.U7BEI~IENT~: 

6.1 Baas; 	 . 

6.?.1 Phvsical P~onerties at Room Temneraturet Bara shall conform to the following 
requirements: 

Tensile Stren~th, psi 	 100,000 min 
Yield Strength at 0.2~ offset or at 
0.0088 inch in 2 in. extension under load, pei 	70,000 min 

Elongation, ~ in 4D 	 ° 	 20 min 
Reduction of Area, ~ 	 40 min 
Ha.rdness, ~inell 	 22~~7 

Copyriqht 19~ by Sxiaty of Automotive Enqineert, Inc: 	 Printed in U.S.A. 
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~g. 

6.1.2 StrAas Su~tnre Tast at ].2A~t Bars shall be capable of ineeting the iollowing 
requirementst 

A tensiie test epecimen, maintained at 1200 ff± 10 vrhils an axial load of 
43,000 psi is applied continuously. ahall not ruptuse in less tY~an 100 hours. 
2'he test ahall be continued after the 100 hours. until the specimen ruptures. 
either maintaining the same load or increasing the load to not over 60~000 pei 
as neceseasy to produce rupture. In either case, the elongation after r~ture, 
meaeured at room temperature, shall be not less than 15°b in 4D. 

6.2 k'orFin~g,t 

6.2.1 P~y~ i ~~,: P=ov~rtie~ s_t R~om Temnera.tnrei Unlese otherwise .specified, epscimene 
cut in any direction from forginga shall conform to . the following requirementes 

TensfZe Strength~ psi 	 90,000 min 

Yield Strength at 0.2~ off set or at 
0.0081 inch in 2 in. extension under load, psi 60,000 mia 

Elongation~ ~ in 4D 	 15 min 
Red~.ction of Area, ,~ 	 15 min 
Haxdneas. Brinell 	 , 	 228-269 

6,2.2 Streas—Bu~ture Test at 1200 F2 P'orginga shall be capable of ineeting the 
following requirementst 

g tensile teet apecimen, maintained at 1200 F± 10 while a.n axial load of 
31.000 pei, when axis of e?~ecimen is acrosa tha forging flow lines, or 40,000 
pei, when axia of apeci~aen ie approgimately paxallel to the forging flo~w lines, 
ie applied continuously, shall not sv.pture in less tha,n 100 honrs. The test 
ahall be continued after the 100 hovrs, until the apeciraen rupturee, either 
maintaining the~same load or increasing the load to not over 60,000 psi as . 
necessary to produce rapture. In either case, the elongation after ruptr~re~ 
measured at room tem~erature. shall be not lees tha.n 12~+ in 4D. 

6.2.~ Inspection atandards and procedurea sha,].1 be as agreed upon by purcha.ser and 
vendor. 

7. UAL~IT ; Material ahall be uniform in qvallty and condition, clean. sound, and 
free from forei~n materials and from internal and eaternal defecte detri~nental to 
fabrfcation or to performa.nce of parts. 

8. TO~s Unless otherwise specified, tolerances for bara shall conform to the 
lateat issue of AMS 22~1. as applicable to hot finished. 

9• RII'ORTSt 

9.1 IInless other~rise specified, the •  vencLor of the product shall f~rnieh with each 
shipment three copies of a notarized report of the reeults of tests for chemical 
compoaition and nY~ysical properties of each heat in the ahipment. This report 
aha11 include the pur~haae order number~ heat number, mater•ial anecification 
number~ size, and qlaantity from each heat. If forginga are eupplied, ths part 
nwnber and size of stock uaed to ma~e t he forgings sl~all also be included. 

~ 

~ 
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