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. 	ALU11~NiJP,q ALLOY CASTINGS, SAND 	̀ 	 ~ 	' 
4Cu - 2Ni - 1.5Mg - 0.20r. (A142-T75) 	 ~ 

Solutiou Treated and Qveraged 	 , 	 ~ 

~ 	 , 	' 

1. ACHI~TUPPLEDGb~NT: A 4endor shall mention this specification number and its re- UP 

gision letter in alI quotations and wlien aalrnowledging purchase orders. , 	 ~ 

2. APPLICATION: Primarily for air-~cooled'cyl'inder heads. ' 	 ' 

3. COIVIPOSIT,ION:. 	 " 

, 	, 	Copper 	 3.7 - 4..5 
Nickel , 	 1.8 - 2.3 	 _ 

DBagn~sium 	 ~ 	1.2 - l.? 	~ 	, ; 	' 

	

, 	,Chromium 	 0.15 - 0:25 	 ' 
- Titanium 	 0.07 - 0,.18 	 - 

Iron 	' 	 0.8~ max 
Silicon 	 ` 	0.6 max .. 
BGa.rig&rie36 . . 	 ~~1 IC18x , 
ZilriC 	 ~ 	0•~. II1A7C . 

~ 	 O~lier Impurities, each 	0.05 max 	. 	 ~. 
Other Impuritiea, tota.l 	0.15 ma.x 
8lwninum 	 remainder. 

3.1 If boron is present in the amount of' 0.001 per cent,or more, the titanium con- 
tent may be as low as 0.02 per cent. 

\ 	 . 

4. CONDITION s  Solution heat treated and overaged. 	 ~ 

5. TECHNICAL REQIIIREP~qE~VTS: 
_ 	 , 

J~ •~. C8.3't121 2 

5.1.1 Al1 metal which is melted for aastings ahall be ingot conforming in compo-' 
sit'ion~~o Section 3 above; gates, riaers and rejeated castings may be used, 
but ahall first be converted into such ingot• ~irnaae or ladle additions 
of small amounts of gr~.in refinin;g elements or alloys are permis:sible. 
~6hen permitte,d,by purchaser, molten.metal may be taken from the alloying 
furnaces for pouring irito castings without first aast.ing,into-ingot.and 
remelting provided that a sample for chemiaal .analysis ia taken-after the 
last addition of inetal to the furnace prior to removal of the alloy to 
the holding f'urna.ce or pouring ladle. , 	 , 	,. . 

5.1.2 A~elt shall be the metal withdrawn from a batch furnace charge of 2000 
pounds or less as melted for pouring aastings, or when perniitted by the 
purchasor, a,melt ahall be 3000 pounds . or~less,of inetal.withdrawn from ' 
one continuous furnaae. in not more than ~t consecutive hours. 

b.1.3~ During melting, the metal shall~be heated to.not,over 1450 F. The metal be- 
ing poured into the mold shall not exaeed ~. temperature of 1420 F, tiVritten 
permission shall be obt~ined.from purchaser by letter or by notation on the 

' 	drativing before deviating from the requirements of this paragr~.ph. 

Covyriaht 1J,rj], by Sooleb of Automotivs Enalneers. Inc. 	 Printed in U. S. A. 
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A M s 4220c 	~ 	_ 2 _ 	. 	 , 	~ . 

	

, 	 ~ 	 ,. 	. 	, 
5.2 Test Specimenss Tensile test specimens, and chemical analysis specimens when 

required, shall be~cast with each meZt'of' ~etal ` for castings, and when re- 
quested, shall be supplied with tlie.castings. 	 , 

5.2.1 Tensile Test S ecimenst Shall be standard (0.5-inch diameter at the reduced 
parallel section and shall be Qast to size,  in molds.made with the regular . 
foundry mix of green sand, without itsing chills: Metal for the specimens 
,shall be part of' the melt which is used,for the castings. If the metal for 
aastings is given any treatment, such as ~'~uxing or cooling and reheating, the 
metal for the specimens shall be a portion of the' metal so treated, and during 
such treatment shall be heated to the same maximum temperature and held for 
approximately the same.length of time as the'molten metal f'or castings. The 
temperature of the metal during pouring of the s"pecimens shall be riot lower 

	

~ 	than the temperatnre of the metal durin.g pouring of' the castings. 	 , 

5.2.2. Chemical Analysis Specimens: When required by purchaser, shall be.of size and 
shape agreed upon by purchaser a,nd vendor. 	 - 

, 

5.3 Heat Treatments All castings and tensile test specimens representing them shal 1 
be heat ~reated as followss 	 - 

5.3.1 Tensile test specimens froan each melt, together with production castings,~ 
, 	shall be heated to 960-970 F, held at heat for not less than 6 hours a,nd cooled 

in air. At least one set of tensile test speciaiens ~shall be put into a~batch- 
type furnace with~each load of castings or into a continuous furnace at 	~ 
intervals of' n~ot longer than 3 hours. , 

, 	, 	_ 	 , 
, 	 , 

5.3.2 'Tensi:le test speci,mens from.each melt, together w~.th production castings, shall, 
after solution treatment as iri 5.3.1, be heated uniformly to approximately 550 F, 
but to not lower.than 500 F, held at heat for not less than 2 hours and cooled 

	

~ 	in air. At least one set of tensile test speoimens shall ,be put into a batch-, 
type furnaae with ea.ch load of aastings or into a continuous furriace at intervals 
if no~ longer than 3 hours. 	 , 

5.4 Tensi.le Properties: 

5.4.1. Tensila Test Specimenss 

Tensile Strength, psi 	 29,OOO.min 	~ 
" 	 Elongation,.J.in,2 in. 	 ,1 miri 	~ 	~ 

5.4.2 Tensile Properties~of Castingss'V6hen tensi_le properties of actual castings 
are determined for acceptance, not loss than 4, and preferably 10, tensile 
test specimens shall be cut from thick and thin sections. The average.values. 
of all specimens selected shall oonform to the followinga 	 ~ 

. Tensile Strength, psi 	 20,000 min 	 ' 

Note: Conformance to this requirement may be used as basis for acceptance of : 
castirigs. 	 ~ ~ 	 . 

5.5 Hardness,of~Castingss Except at sprues and risers the castings . shall have hard-. 
ness of Brinell 70-85 using 500 kg load and 10 ~n ball or 1000 kg load and 9~16 : 
in. ball, or Brine11~75-90 using 1000 kg load and 10 ~ ball. 	 ~ 

.~ 

: 
. 
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. 	. 	. 	~r 	 ~ 	 . 	 i 	 ' 	 . 	 - 	 . 	 ' 	 ~ 	 ' 	 ~( 	 . 	 , 	 - 	 . 	 . 

" 	 . 	 . 	 '1 	 . 	 . 	 , 	 . 	

. 	 . 	 ~ 	 . 	 . 	 ' 

;. ~; ~ ~ 	~ ~ 	- 3 - 	~ 	~ 	~ 	AM5 4Z~U ~C' 

' 5.5.1 ~Hardness of C~rlijnder Heads After Assembling: 	Shall be Brinell 60-75 using 
500 kg.load and 10 mm ball or 1000 kg load and 9~16' inch ba1l,,or Brinell 	- 

, 	65-80 uaiiag 1000' kg load and '10 mm ball. 	~`his Brinell test shall be made 
at the spot 

, 
indicated on the drawing. 	 " 	 . ,. 

6. QUALITYr. 	, 

\ 

,.~ 	 . 

6al Gastings shall be uniform in -quality and aondition 9  ,sound, and f'ree from foreign 
materials and fram internal and external defects detrimental to fabrication.or 
to performanae of.parts. 	Castings.ahall.have smooth surfaces and shall be°well, 
cleaned: , 	. 	~ 	 ' 	 ~ 	 ~ 

6.2 9Vhen castings are broken for fracture test, the fractur~ shall have essentially 
~ uniform color and be substantially free:from oxidea and other dePects. 

6s3 ~Cylin.d'er head fins ehall show some ductility when being fractured; surfacea of' 
the fz'acture ahall show~~:fine struature.- 	Cylinder head castings having brittl 
coarse grained;fins shall be.rejected. 	 - 

6.4 Castings shall'not be repe,ired by plugging,' welding;~or other methods without 
written~permission from purcliaser, but imperPect cylirider head fins may.be  ac- 

~~, ~cepted to the extent of 0.5f of the to~al £in surface according to the fbllow- 
ing: 	 :. 	 - 

~ 	~ 	 ' 

6m4.1 Defective areas shal.l be smoothly blended without shsrp corners. 	. 

6.4.2 'After blending, the depth of . the remaining portion of any fin shall be not , 
, 	less than 50/ oP the nominal depth of that fin. 	 ~ 

	

. 	 ~ 

6.403 Nat more than 25f of the allawable imperfect fin surfaaes shall be within 
any one ar~a of 4 sq in. of the head. '' 	 ~. 

6.5 Castings shall not be impregnated,~chemically treated, or coated to.'prevent 
leakings unless specified or allowed by written permission which states the 
method to be used. Impregnated castings shall be marked IB6P. 

7. REPORTS: 	 ~ 	" 	, 	 ~ 	 . 

7.1 Unless otherwiae speaified; the vendor of castings shall flzrnish with each. 
shipment three copies of a report.of the results of tests.to  determine con- 
f.ormance of ~he castings to the .requirements of this specification. This 
report shall show the"chemical composition of the.castings, properties of the 

~ 	tensile test apecimens, melt nuinbers, material specification number,.purchase 
order number, part number, and quantity. Tf .  the accuracy.of c.ontrol is 
adequate; eaah melt need not be analyzed, but the frequency of analysis shall 
"be as agreed upon by purahaser and vendor. 	 ~ 

7.2 Unless otherwise specified, tlie.vendor of finished or semi-finished parts. 
shall furnish with each shipmerit three copies oF a report showing`the'purahase 

. 	order number, materisl specification number, contractor or .  other direct 	' 
aupplier;of castings, part number, and quantity.: .uYhen castings for making p~ts 
e,re produced or purchased by the parts vendor, that vendor shall inspect each 
shipment or melt of cast'ings to determine conformanae.to, the requirements of` 
this specification, and shall include ,in the report a statement tHat the 
castings conforin,_or shall include copies of laboratory reports showing the ~~ 

~ 	results of ~ests to determine conf orma.nce. 	 ~ 	 ~ 	 '„ 

~ 
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