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AEROHAUTICAL MATERIAL SPECIFICATION AMS 42'22C 
Society of Auto~otive En~ineers, jnc. 

29 West 39th Stree! 	 ~~~~~ 	12-1-42 
New York City 	 Revised 10-1-51 

aI,UMINUbi ALLOY CASTINGS, S1~ND 
4Cu - ~Ni - l.bMg (142-T77) 

Solution Treated and averaged 

1. ACSNOWLED'(~SEA1T: A vendor shall mention thia apeoifice ►tion number and its revi- 
sion letter in a7lquotations and when aci~wwledging purohasa orders. 

2. APPI..ICATION: Primarily for air-cooled aylinder headB. 

3. COMPOSITIQN: 

Copper S.5 	- 4.5 
Nicbel 1.7 	- 2.~ 
hia gne a ium 1.2 	- 1.8 
Tite►nium 0.07 - 0.18 
Iron 0.8 	maa 
Silicon 0.6 	max 
~T1~T19 8 9 ~• 1 	ID~7C 

Z inc 0 .1 	m~c 
Other Impurities, each 0.05 max 
Other Impurities, total 0.15 ~x 
Aluminum remainder 

3.1 If boron is presen~ in the amount of 0.001 per cent or m~re, the titanium con- 
tent may be as low as 0.02 per aent. 

4. C~NDITION: Solution heat treated and oversged. 

5. '1'ECHNICAL SEQUIHEbIlEATS: 

5.1 Casting: 

5.1.1 All metal which is melted for aastings ahall be ingot conforming in aompoai- 
tion to Seation 3 sbove; ge ►tes, riaers and re~ected aastings may be used but 
she~ll f irst be converted into such ingot. Furnace or ladle additions of s~11~ 
e~mounts of grain refining eleanents or alloys are permiesible. When permitted 
by purohaser, molten metal may be taken from the alloying furnacee for pouring 
into castings withnut firat casting into ingot and remelting prov-ided that a 
sample for ahemioal analyeis is taken after the last addition oF metal to the 
furnace prior to reabve ►1 of the alloy to the holding furnaae or pouring ladle. 

5.1.2 A melt ahall be the metal withdraran f rom a batch fiirnaae aharge of 2000 pounds 
or less as melted for pourin~ aastinge, or vrhen permitted by the purohaser, a 
melt shall be 5000 pounds or lesB of inetal withdre~wn from one aontinuous fur- 
nace in not more than 8 consecutive hours. 

b.2 Test Speoimens: Tensile test speaiaiqns~ e►nd ahemical ana.lysie specimsns when 
required, shall be aaet with eaah melt of inetal for aastings, and when requested, 
shall be supplied with the castings. 
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5.2.1 Teneile Test S ecimenss Shall be standard (0.5-inch diameter at the reduced 
paralle section and shall be cast to size in molds m~de with the regular 
foundry mix of green sand, without using chills. Metal for the specimens shall 
be part of the melt which is uaed fo r the castings. If the metal for oastinge 
is given any treatment, euch e~s fluxing 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 maxiania ►  temperature and held for approxi- 
mately the same length of time as the molten metal for oastings. The tempere- 
ture of the metal during pouring of the speoimens shall be not lower thsn the 
temperature of the metal during pouring of the castings. 

5.2.2 Chemiasl Analysis Specimenss i~~Ihen required by purchaser, shall be of aise e~nd 
ahape agreed upon by purchaser and vendor. 

5.3 Heat Treatment: All castings and tenaile test specimens representing them shall 
be heat treated as follows: 

5.3.1 Tensile teat specimens from ee~ah melt, togeth~r vrith production castings, shall 
be heated to 960-970 F for the proper time for solution treatment and aooled 
in air. At least one set of tensile test speoimene ehall be put into a batah- 
type furnace vrith each load of oastings or into a continuous furnaae at interval 
of not longer than 3 hours. 

5.3.2 Tensile teat speaimens from eauh melt, to gether with production castinge, shall, 
after solution treatment as in 5.3.1, be heated uniformly to 6~b-675 F, held at 
heat for not less than 2 hours and cooled in air. At least one set of tensile 
test specimens shall be put into a batch-type furnace with each load of castings 
or into a continuous furnace at intervals of not longer than 3 hours. 

5.4 Tenaile Yropertiea: 

5.4.1 Tensile Test Specimene: 

Tensile 5trength, pei 	 21 500 min 
Elongation, f in 2 in. 	 ~ 1..0 min 

5.4.2 Tenaile Yroperties of Castinge: When tensile properties of actual asstings are 
determined for aaceptanae, not less than 4, e ►nd preferably 10, tensile test 
epecimens ahall be cut from thick and thin sections. The average valuea of all 
speaimens seleoted ehall conform to the following: 

Tensile Strength, psi 	 16,000 min 

Note. Conformance to this requirement may be used as basis for acoeptance of 
aastings. 

5.5 Hardness of Castings: Except at sprues and risere the oastings shall have hardness 
of Brinell 65-85 using 500 kg load and 10 mm ball or 1000 kg load and 9/~6 in. ball, 
or Brinell 70-90 using 1000 kg load and 10 aan ball. 

6. QUALITY s  

6.1 Castings shall be uniform in quality snd oor~dition, sound, and free from foreign 
materials snd from internal and external defects detri~ental to fabrication or tn 
performsnce of parte. Castings she.11 have smooth aurfaces and shall ba well 
cleaned. 
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