
~ 
~~J 

AER~NAVTICAL 
	

AMS 4~90A 
MATERIAL SPECIFICATIONS 	 - 

~ssusd 	~-1~-56 
SOCItTV OF A~JTOMOTIVE ENOINEERB, Inc. 	486 L~xin~ton Av~. , N~w Vork ~7, N.Y. Re~~~ 6- 30-60 

c y '  • = y ~ N 

rE~v 
TE  °u10 n 
~000 
Z`o w.. 
m~'~m 
~v°,°E 
~mdm 

>c ~ v.=_:. m~ ~ 
O" 

d ~ C O 
D Q~'~" 
N ~ ~aT+ 

I E ~  ~_ 
I

~e~a o E y •`_° 
U — `E~N 

u:~jo~0 
A 

N ~ ~ N 
a9 > 

A~d I c9~E 
~ 

~ ~9G1 
'ON10+L+ 

;W~„ oam~ 
aN d:. 
Ac~ d  « 

v~ `~n r 
~~no 
~d~w 
~r d 
~~~a 

U y~ 

~s'== 
v,.un ~ ~~~d 

~' y~~ 
.~... 	.a 

o~ar 
n o  an dcAy 

m 
m~-~m U ` A Y 
U L C ~ 

~d-'  ~ ~ A 
Q~C7~n 

= ~. 
~ 
d 

; ow' 
~~~~ v 
,~ ?~ a ~vr~ 
9~0~ '~~~a 
.v a__ y . ~ 
dyuA 
2~~ E  r Y 
9 y r d 
m r C 7 

~ N 

U~~y .9 
i~~o 
d~~T 
~v '= a 
WW m6 
a m„'~ 
ym~T 
Ld`oE 

o=-~ 
~ .- M C ~ L 

00~ p;: 

~aoc « ud 

N7wG~ 

~~ 

~ 

CUPP~R-BE~~YLLIUM AI~LOY CASTINGS~ INVES^MGNT 
~3:; - ~:.~}L'O ^ li. jsl 

1. ACKNOWLEDGMET~IT: A vencior shall m~ntion tiiis specii'ic~ ~ion rnuiibcr ~:.11ci. 1ts 
revision ietter i~ ~11 qi~otations anci ~i_ie:~ ~~,cl~noS•~ledginzi pureiiase orders. 

2. AYPLICI'iTIOi~i: Prir:ia.rii.v :i'or si:~,ll parts ol iil~Lric~.te c.esi~;n renui.ri:.~ i;coa 
corx •osion resistance anci 1?i~h st~~ength. 

3. 	COI~i~~OSITIOI •d: 	Castin~s sha11_ coni o~~ra to tlle ~ 011OWilir; : 

Ber,yrlliL;ri 1.8~ 	- 	~'..lj 
Cobalt 0.20 - U.6j 
Silicon U.20 - G.3j 
Iron 0.35 ria:,~ 
P1ic1>cl 0.20 r:~; 
~111I:1L'Ur(1 Q.Zj T;1c9Y 
ChronLium 0.10 r~ 
Tin U.10 rn~~ax 
Zinc 0.10 rr.a.~; 
Le~,d 0.02 r,~ 
CopPe r rer.~ainde r 

~i. 	~ONAITION: 	Solution hea-L- treatect, unless ot:ier~~ise specii'ied. 

5. ~.I'~CHIJICIIL 1~L(~UIi~T~~I~Pl'S: 

5.1 Castin~: Castin~;s sliall be poured eitiier irom remelted n~.ster hea.t r~etal or 
directly frorl a r.~a,ster nea.t. A master heat is rei'ined i:ietal or a single 
i°urnace char~e. Gates, sprues, risers, and rejected castin~s sha11 be used 
only in preparation of r;~,ster heats; they sha11 not be rer.ielted directly, 
without refinin~~ ~'or pourin~ of castings. 

5.2 Tes~; Specimens: 

5.2.1 Tensile Test Specimens: Unless otherwise specified~ tensile test specimens 
shall be cast to represent each lot of ca,stings. A lot shall consist of not 
more than 800 lb o~ cast metal, incl~zding gates, sprues, and risers, produced 
in a period oi not more than 8 consecutive~hr from a sin~;le master he~,t. 
Tdhen requested by tne purcha.ser~ test speciriens shall be supplied witki the 
c~,stinbs. The specimens sha11 be oi' standard proportions with 0.25 in. 
diameter at the reduced parallel section~ siiall be cast to size in molds 
made of the same rei'ractory and heated to the same temperature as the molds 
for eas'~ings ?  and shall be cooled at approxima.tely the saxne rate as the 
castiri~s. Center gatin~ nay be used~ but ii' specirr~ns are so gated~ the 
gate sha11 be completely removed before testin~. If the ~metal for castin~s 
is given any treatment such as fluxin~ or cooling and reheatin~~ metal fo•r 
the specimens sh~,l.l be so treated. 

CoayNSht ~g6o b dool~tY of Automoth~ Ensln~~n. Ina 
	 ~rinN/ In U. f. A. 
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r'J. j 	lie~i% T~Cc^..'t?:^C:'1'~: 	r~u.l C2.S'tlY1~S <^,,.11C. '~CYiSl.1.E: 'Ge6~ S:~C.i.11'.:E'i1S i"C'~1'C;~PI1"~1i'l•~`: '~'tiCTii :~,:12,~1. 
i~E' .'1LC^:t 'ti'c'8.'tE;C~. ~?,S 101 ~ OS~'S: 

7 • J • ~ Tens?.le tC,'S'r S~~(,'C12"i1~I1S irorr: E'.2.C'Ll ~1(:c"..'G~ "LO,~C't,11c^i Z'1'Gl: y~"lUC1UC~l0=t C?,Si,1i1;`;S~ 
siiall Ue he~.ted. to 1~;'75 i~ + 10~ ~ielc_ ^,t izew~c ior 1:~~ per inc:: o~~ c~os~ 
section L-u~ ii2 azo case ior less thaii ~0 r:~~.n., a.nd cue~2c:ieu iri colci ;,ater. 
1":~L least one - set o~ tensile test s-r~eciv:_ens sh~. ii  be ;.ut _?~ ~o ~ batc;.z-t~ n~ 
I't1Y'12c`l. CC Z•;:ij;il e~a.C~"1 ZOc3,Q Oi Ce.i.S~",1f1~,r~ Ol 1Y1~;U c CCTltl'_7L'!OUS 1'tii"Y'i~.CC: c^.'~, 7.li'~;°I Jc ''.~5 

of not lor~~Ver trian 3~iou~s. 

j.~ ~iarc3r~e s s: 	~:2.5"t,].17~ S Slla,~..1. Y'ic^.V~ Jlc^,Y'CJ.riC S S Yl0't i1:i~;'_1° Y' t'la.11 i\OC li??Cll ~ u' v̀ G ~ 
eauivalent. 

j.; T~:~.cros~~~ucture: S',za,l1 x~etiTe~,l no contir,uous strin~;ers ol ~eta ~n.ase ce~istituent. 

5.~ Properties A:L~ter Precipitatioi~ Iiea,t Trea-I:men~: Ca.stin~s anci t~iisile tes~; 
s_gecir_ens al'ter bein~ heateu to ~50 F+ 1~, i1e1a at heat .ior 3 nr, ana air 
cooled slzall be cwpable oi' r,:ee~i~; tne y'olloz•tin~; rc:~ui•rer,:ents: 

5.6.1 ^lensile Prope~~ies: 

Tensile Stren~th~ p:i 	 1j0,OG0 min 
Yie1u Stren~,~tli at 0. ~; 0_~'~'set or at 0. G085 in. 

in 1 in. '~. ensiom Urder Loacl (~ = 18,500,000), psi 1~O~OUO r~in 
LlonF;ation, ;'o in 1 in. 	 2 riin 

5.b.2 Hardness: Sha11 be not lowe-r ~;han I~ocl:~aell C 3~ or equ_valeni. 

6 . (~UI~LITY • 

6.1 Castin~s sllall be uniforrn in qvality a.nd condition, souna, and i'ree from iorei~;n 
ma,terials and iror~ interna.7. and external. imperPections detriraental to fabric~.- 
tion' or to peri'orr~^,a,nce of parts. Castings shall have sr.00t'ri surfaces 3nd shall 
be well clea.ned. Unless otherwise speci~'ied, metallic siiot or ~rit sha11 not be 
used for iinal cleanin;. 

6.2 ?•?hen castings are b-roken for fracture test, the ~'racture shall have uniform 
color and Qe substantially free irom oyides and other irnperfections. 

u.~ Rad-io~rapilic and other quality standards shall be as agreed upon b~T  purchaser 
and vendor. 	 ~ 

~.4 Unless otherc-~ise specif'ied, castin~s shall be produced under radio~raphic 
control. This sha11 consist of radio~raphic exa.mination oi castin~s until 
proper foundry technique, rinich s•rill produce ca,stings free irom harmf'ul 
internal inipex~'ections~ is establisned i'or each part number~ and of proauction 
castings a$ necessary to ensure m~.intenance of satisfactory quality. 

6.5 Castings snall not be repaired by plu~;ging, weldin~, or other methods, wi.~thout 
written permission from purchaser. 
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