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AMS 5328 

~ 

MATERIAL SPECIFICATIONS 	 ~~~.~ 7_15_63 
•OCItT1I Or AUTOMOTIV• ■NOINtSRi. Ino. 	4B6 L~xinpton Av~. , N~w Vork 17, N.Y. R~y~~ 

STEEL CASTINGS, INVESTME1Vr 
0.80Cr - 1.8ATi - 0.35Mo (0.28 - 0.36C) (SAE ~33o Moaified) 

1. ACKNOWLEDGMEPFr: A vendor shall mention this specification number in a11 quota- 
tions and when acknowledging purchase orders. 

2. APPLICATION: Primarily for parts of intricate design which require heat treat- 
~ent to tensile strengths up to 180,000 psi minimum. 

3. COMPOSITION: Castings sha11 conform to the followir~: 

Carbon 0.28 - 0.36 
Nlaxigane se 0. 60 - 1. 00 

Silicon 0.50 - 1.00 
Pr,osphorus o.025 max 
Sulfur 0.025 max 
Chromium o.65 - 1.00 
Nickel 1.65 - 2.00 
Molybdenum 0.30 - 0.45 

4. 	CONDITION: 	Annealed, unless otherwi.se  specified. 

5. TECHIQICAL REQUIF~EME1VrS: 

5.1 Casting Castings sha11 be poured either from remelted ma,ster heat metal or 
directly irom a master heat. A master heat is previously refined metal of a. 
single furnace charge. Gates, sprues, risers, and rejected castings sh~11 not 
be re~lted directly, without refining, for pourir~ of castings; they riay be 
used in preparation of ma.ster heats. Z •rhen permitted by purcizaser, metal in the 
form of shot from more than one ma,ster heat may be uniforn~l.y blended to~ether 
to form a master heat lot; the total weight of mstal in a master heat lot shall 
not exceed 7000 pounds. 

5.2 Test S'~ecimens• 

5.2.1 Cast Tensile Specimens: Unless otherwise specified, tensile test specimens 
shtall be cast to represent each master heat or ma.ster heat lot of ineta.l in 
castin~s and~ when requested, sha11 be supplied with the castin~s. The speci 
msns shall be of standard. proportions with 0.25 in. dia,meter ~.t the reduced 
parallel section, sha11 be cast to size in molds made oi the sarne refractory 
and heated to the same teMperature as the molds for castin~s, and shall be 
cooled at approxima.tely the same rate ~,s the c~,stin~s. Center gatin~ may be 
used but, if specir~ns are so gated, the ~ate sha,ll be completely removed 
before testing. If tlie meta,l for castir~s is ~iv~n any treatment such as 
fluxin~ or cooling and reheatin~, metal ~or the specir,lens shall be so treated 

5•3 Annealin.~: Castings and tensile test specimens shall be annealed by heatin~ to 
1550 F+ 25 (3~+3.3 C+ l~-), holding at heat For not less than 1 hr, and coolin~ 
as required. 

CooYrlsht1.963 Mr ~ool~b of AutomotNr~ [nsin~~rs. Ina 	 ~.i~a~ i~ u. s. ~. 
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• 5.~+ Hardness: Castin~s sha.11 ilave hardness not hi~;her than Rocl:well C 30 or equi- 
valent. 

5.5 Caiburization a,nd Decwrburization: The carbon content sna11 be within the speci- 
i ication lir,Lits throa~hout tiie castin~, e:,cept that within 0. UO3 in. oi the sur- 
fa,ce the c~.rbon content may be lozaer than specified in Section 3. Unless other- 
wise agreed upon by purckiaser and vendor, the heat treatment speciried in 5• 3 
sha11 be periorr:ied in a protective atmosp~iere to accorimlisiz the carbon control 
required. 

5.6 Properties ~.f~ter Harclening and Ter~pering: Tensile test speein~ns proclueeci in 
accordance v~ith ~.2.1 and castin~s, na.rdened 'oy heating to 1j00 F+ 25 
(815.6 C+ 1~~~ holdin~ at heat ~or not less than 30 min., anci oil quenchin;, and 
then tempered tiaice at not lower tnan ~~'00 F(372 C) i'or 2 n.r, wir coolin~ af'ter 
eaciz temperin~ operation, shall be capable or meetin~; the followin~ requirer~ents. 
Speciraens cut irom castin~s are not required ior routine examination; however, 
properties obtained irom such specimens m~.y be basis for acceptance or rejection 
oi' castin~s. Specii'ic location and size oi' specimens sha11 be as a~reed upon U~r 
purcha.ser and vendor. 

5.6.1 Tensile Prope rties: 

Tensile StrengtYi, psi 	 180, 000 r.Lin 
Yield Strength at 0. 2;o Or.i set or at 0. 0075 in. in 
1 in. ~xtension Under Load (E = 2~,OG0,000), psi 	160,OOU min 

~lonf;2.tion, ;'o in 4D 	 5 min 

5.6.2 Ha,rdness: Rockwell C 1E0 - L-5 or equiva,lent. 

6. ~u~rrY: 

6.1 Castings shall be uniiorin in quality and condition, sound, and iree froM i'orei~n 
materi2ls and from internal and external imper~'ections cietrimental to iabrication 
or to perforrnance of parts. Castings shall 'nave smootn suriaces and sha11 be 
well cle~.ned. Unless otherwise specified, r~etallic shot or grit silall not Ue 
used for i'inal cleanin~. 

6.2 ~~lhen castings are broken for ~racture test, the fracture sha11 liave uniform color 
and be substantially free from oxides and other imperfections. 

6.3 Unless otherwise specified, castings shall be produced under radiographic control, 
This shall consist of radiogra,phic ext~.mination of casiings until proper foundry 
technique, which will produce castings free fram harmflzl internal i.mperfections, 
is esta.blished for each part munber, and of production castings as necessary to 
ensure maintenance of satisfactory quality. 

6. 1+ Ra.diographic and other quality standards shall be as agreed upon by purchaser 
and vendor. 

6.5 Castings shall not be rep~.ired by plugging, welding, or other methods, without 
written permission from purchaser. 

. 

~ 
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