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ALUMIIvUbt ~LLOY CAST I NGS, 	SAND 
4 Cu_ 2 Ni 1.5 Mg _.2 Cr (A142-T75) 

1. ACKNO',VLEIX;MENT t A vendor shall mention this apecif'ication number and its re- 
vision etter in all quotations and when acknowledging purohase orders. 

2. tiPPLICAPI~Nt Primarily for air-cooled cylinder heads. 

3. CO~OSITIONt 

Copper 3.7 	- 4.5 
Niakel 1.8 	- 2.3 
kagnesium 1.2 	- 1.7 
Chromium 0.15 - 0.25 
Titanium 0.07 - 0.18 
Iron 0.80 msx 
Silioon 0.60 max 
b~snganese 0.10 max 
Zino 0.10 max 
Other Impuritiee, eaah 0.05 max 
Other Impuritiea, total 0.15 max 
Aluminum remainder 

4. CONDITION~ Solution heet treated and overaged. 

5. TEC~1vICAL kEQi:IREMENTS ~  (a) Cr~ating.- (1) A]1 metal whiah is melted for castings 
shall be ingot conforming in oompoaition to Seat:ion 3 ab~vb= ~atea. ritera and ra~eot,~ 
castings may be used but shall first b e oonverted into auch ingot. F~irnaoe or 
la dle additions of emall amounte of grain refining elements or alloys ere permis- 
oibl~. 	 ° 

(2) A melt shall be the metal withdrawn 
f rom a batah furnace oharge of 2000 pounda or lesa as melted for pouring castfngs, 
or when permitted by the purahaser, a melt shall b e 3000 pounda or less of inetal 
withdrawn f'rom one oontinuous furnace in not more tha.n 8 oonsecutive hours. 

(3) During melting, the metal shall be 
heated to not over 1450 F. The metal being poured into the mold ahall not exoeed 
a temperature of 1420 F. ?"lritten permisaion shall be obtained from the purahaser 
by letter or by notation on the drawing before deviating f rom the require~nenta of 
this parsgraph. 

~b) Test Specimene.- Unless otherwise speoified, tensile 
test speoimens, and chemical analyais apeci~:ens when required, shall be cast 
irith eaah melt of inetal f ~r oaetinge and, when requested, shall be supplied with 
the oastingss 
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(1) Teneile Test 3pecimens.- Shal2 b e standsrd (0.5 inoh diameter at the reduoed 
parallel seotion) and ahall be caet to si~e in molds made with the regular 
f oundry mix of green sand, xithout ueing chills• Met~l for the specimens ehall 
be part of the melt w}-,ich is uaed for the aastir~e. 7f the metal for 

Copyriqh} 1J¢'T .  br Socisy of Aufemotiv~ En'iMH~, Inc. 	 Prinfed in U.SJ►. 
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castin~s ie ~iven sny treatment, suah as fluxing or cooling anr~ rehes;.ting, the 
metal f or the specimens sh~ll be a portion of the metal so treated, and durii~ 
such treatment shall te he~ted to the eame maxinuam temper~ture and held for ap- 
proximately the same length of time as the molten metal for castin~s. The tem- 
perature of the metal during pourir~g of the specimens shal) be not lower than the 
tec,perature of the met~l during pouring of ce~stings. 

(2) Chemical Analysis Specin~ens•- when required by purch~,ser, shall be of size 
ar~d ahape ae agreed be~ween purohaser and vendor. 

(c) Heat Treatment.- All c~stings and tensile test speci- 
mens representin~ them shall be heat treated as followss 

(1) Tensile test epecimens f rom eaah melt, together with produotion castin~s, 
shsll be heated to 960 - 970 F, held at heat for not lese than 6 houre and cooled 
in air. At lesst one set of tensile test sgecinens shall be put into a bstch-type 
furnaoe Rith each load of oastingB or into a continuous furnace at izrtervals of 
not lon~er than 3 hours. 

(2) Tensile test specimena fram eaah melt, to~ether vPith produotfon casti~gs, 
shall, after solution treatment as in paragraph 5(c)(1), be heated uniforn~,ly to 
approximately 550 F, but to not lower than 500 F, held e,t h~est for not less than 
2 hours and cooled in afr.. At least one set of tensile test speoimens shall be 
put into a.batch-type furnace With each load of castings or into a oontinuoue 
furnace at intervals of not longer than 3 hours• 

(d) Physical Propertios.- (1) Unless otherorise specif~ d, 
tensile test specimena produaed in acoordanoe with paragraphs 5(b) and 5(c) shall 
conform to tha folloAing requfrementas: 

T ensile Strength, psi 	 29,000 min 
Elon gation, ~ in 2 in. 	 1 min 

(2) Aardness of cestin~s, 
exoept at sprues and rieers, shall be B rinell ?0-85 usin~ 500 kg load and 10 mmn 
ball or 1000 kg load and 9~16 inoh ball, or Brinell 75-90 using 1000 k~ loAd and 
10 mm ball. 

(3} If castings are cut for 
examination, not lese the~n two epecimens taken from thick seci:ions of castings 
shall be tested. A4erage hardness of euch sFeci~-:ens shall b e as speoified in 
paragreph 5(d)(2) above. Aver~ge physical properties ahall oonform to the f ol- 
lawing requirement~: 

Tensile Strength, psi 	 20,000 min 

Conformanae to t2-~ese requirementa may be used as basie for accepte.nce of castings• 

(4) Hardness of oylinder heads 
af~ter assembling to cylinder tarrels ahall be Brinell 60-75 using 500 kg load end 
10 mm ball o~ 1000 kg load and 9~16 inah ball, or Brinell 65-80 ueing 1000 k~ load 
and 10 mm bsll. This Brinell test ahall be me~de at the spot i~dicated on the 
drawing . 
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6. QtJALITYt (a) Castings shall b.e unif~orm in' quality and condition, sourid an~ free 
from foreign materials and from int~rnal anci extei'nFZl defects detr.imentel to 
fabrication or to performance of parts. Castings in which defects are reveal+ed, 
during fabrication will b e subject to rejection. Castin.gs shall have smooth 
surfaces and ahall be well cleaned. 

(b) Surf'aces of the fracture in broken castings s~ha11 s~IaroP essentially 
uniform oolor and shall indicate ~hat the castin~s are substantially frea f rom 
oxides ~and other def'ects. 

(o) Cylinder head fins shall show some ductility when being.fractured•, 
aurfaces of the f racture shall show a fine structure. Cylinder head caetings 
having brittle, aoarse grained fina shall be re3ected. 

(d) Castings shall not be repaired by plugging, we.lding, ox other 
methode without xritten permission from the,purch~zser, but imperYect cylinder 
head fina may be aoQepted to the extent of 1~2~ of' the total fin eurface accord- 
ing to the f,ollowing= 

(1) Defective areae shall be emoothly blended without sharp oor.ners. 

(2) After blending, the depth of the remaining portion of any fin shall 
be not less than 50/ of the nominal depth of that fin. 	 - 

(3) Aot more than 25~ of the allo~rable imperfeat,:fin surfaoes ehall be 
within any one aree of 4 sq in. of t:he head. 

(e),Castings shall not be impre~nated, ohemically treated, or coated 
to prevent leaking, unless spea~fied or allflwed by written permission whioh 
state.s the method to be used. impre~nr~ted csstings shall be marked .IMP. 

7. REPORTSt (e) Unless dtherw3se speaified, the vendor of caatinga shal] furnish 
wit~eaah ahipment three copies of a notari~ed report showing the results of 
tests to determine conf'ormance of the .castings.to the requiroments of thia 
specifioatfon. Thie report sha11 shrnv the chemical composition of the castings, 
phyeioal p~operties of the tensile test s~eoimens, melt numbe.rs, material speci- 
fication nuinber, purohase order number, part number and quantity If the aacurac; 
of oontrol ~s e~dequate, each melt need not be analyzed, but the frequeney oP 
analysis ettall be ea agreed between gurohaser and vendor. 	~ 

~b) Unlese otherwise speciffed, the vendor of finiehed or aemi-finishe 
parts sha11 furnish with eaeh ahipmerit three aopies of a notarized report sY:o~ring 
the purahase order number, material apecifiaati~n number, oontraotor or ~her 
direct supplier of castings, part number and quantity. When castings for makin~ 
parte are produoed or purohased by the parts vendor, thst vendor shall ins.peot 
eaoh ahipu►ent or melt of castin~e to determine conf'ormanoe to the requirements 
of this epeaification, and shall inalude in the xeport a certif'iaation th~t the 
oaetinge conform, or ehall inalude co,pies of laboratory reporta shawing the 
resulte of tests to determine oonf~ormance. 

~4. 8. IDENPIFIC~TI~JNt Unlese otherwiee s~ecified,- oastings shall be identif3ed in 
acoordaace w'ith the lat.est issue of AMS 2804. 

9. APPROVI~I.t (a) Unlc~ss otherwise ordered, sample castings from nenv or r~rorked 
pa erns ~hsll be approved,by purohaeer before groduction casti.~ga are ~upplied. , 
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