
~ 	AERONAUTICAL MATERIAL SPECIFICATION AMS 42 ~2 B 
Society of Automotive Engineers, Inc. 

29 West 39th Street 	- 	 lsaued 12-I.-42 
New York City 	 R~~~9~d 2'1"[,9 

ALUMINUM ALLOY CASTINGS, SArTi 
4Cu - zNi - ~.5n?g (11,2-T77) 

Solution Treated and Overaged 

1. ACKNOWI,EDGI~IENT: A vendor shall mention this~specification number and its revision 
letter in all quotations and when aeknowledging purchase orders. 

2. APPLICATION: Primarily for air-cooled cylinder heads. 

3. COI~'~'OSITION: 	 ~ 	 ~ 	 • 

Copper 	 - 	3.50 - 4.50 
Nickel 	 1.70 - 2.30 
A~agnesium 	 1.20 - 1.80 
Titanium 	 0.07 - 0.18 
Iron 	 0.80 max 	 , 

	

, 	Silicon 	 0.6G ~ax 	 • 
P,9an~anese 	 0.10 max 
Zinc 	 0.10 max 
Other Impurities, each 	0.05 max 
Other Impuritiea, total 	0.15 max 
Aluminum 	 remainder 

4. COI'DITIOR': Solution heat treated and overaged. 

5. TrsCIiIvICAL FtE~.iLI32F,birENTS: 

5.1 Castin : 	 ~ 	 , 

5.1.1 All metal wr~ich is melted for castings shall be ingot~conforr. ►in~: in composition 
to Section 3 above; ~ates, risers and rejected castings may be used but shall 
first be eor:verted into stzch ingot. Flzrnace or.ladle additions of sr~sll amounts 
of ~;rain refining elements or alloys are permissable. 

5.1.2 A melt shall be the metal withdrawn frcr~ a .batch furnace charge of 2000 poLndc 
or less as melted for nourin~ castin~s, or when permitted by the purchaser, 
a melt shall be 30~0 pounds or less of inetal withdrawn from one continuous 

, furnace in not more than~ , 8 ccinsecutive hours. 	 . 	. 

5.2 Test Snecimens: i?nless otherwise specified~_tensile test specimens, and chemical 
a.nalysis specimens when required, shall be cast.witheach melt of inetal for 

~ 	castiri~s and, when requested, aha,ll be supplied with the castinge. 

~ 

~ ~ i `~9 	 Printed in U.S.A. ' Go PY~~9 ht 	~ by Society o( Hufomo}ive Engineers, Inc. 	. 
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5.2.1 Tensile Test Specimens: Shall be standard (0.5-inch diameter at the reduced 

parallel section) end shall be cast to size in molds made with the regular 
foundry mix of ~reen sand, without using chills. iy;etal for the specimens 
shall be part of the melt which is used for the castings. If the metal 

' 	for castings is given any treatment, s,~ch a s flwcing 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 tr:e same maximum temperature and held 
for approximately the same length of time as the molten metal for castings, 
The temperature of the metal dtzring pouring of the specimens shall be not lo~~r 
than the temperat~are of the metal dUring pouring of the castings. 

5.2,2 Chenical hnalya~.s S~ecimens: When required by purchaser, shall be of si~e and 
-shape agreed upon by purehaser and vendor. 

5.3 Heat Treatment: All castings and tensile test specimens representing them shall 
be heat treated as follo~es: 	 . 

5.3.1 Tensile test specimens from each melt, together with production castings, shall 
be heated to 960 - 970 F for tY!e proper tiine for solution treatment and cooled 
in air. ~t least one set of tensile test specimens shall be put into a batch- 

` type furnaee ~ith eaeh load of castin~s or into a continuous furnace at intervals 
of not longer than 3 hours. 

5.4 Physical Properties: 	 " 	 ' 

5.4.1 Tensile test specimens shall conform to the following requirements: 

Tensile Strength, psi 	21,500 min 
Elongation, ,~ in 2 in. 	1.0 min 

.4.2 ~:arc~r.E~s of cas 4in~s, except ~t spruss r~:~d risers, sha11 be 5rinell 65-85 using 
500 kg load and 10 mm ball or 1000 kg load and 9~16 in. ball, or Brinell 70-90 
usin~ lOC~O kg load and 10 mm ball. 	 . 

.4.3 3f castings are cut for examination, not less than f our, and prefexably ten, 
tensile test specimens taken from thick and thin sections of castings shall 
be tested. Average hardness of such specimens shall be as specified in 5.4.2. 
Avera~e tensile properties shall conform to the followin~ requirement: 

Tensile Strength, psi 	16,000 min 

Note: Conformance to these requirements may be used as basis . for acceptance of 
castings. 	 • 

. 	U,~,  ALITY: 

.1 Castings shall be uniform in cuality and condition, sound, and free from foreigr, 
materials end from internal rz:d external defects detrimental to fabrication or to 
performance of parts. Castin~s shall have smooth surfaces and shall be well 
cl.eaned. 	 , 

~ 

"~ 
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6.2 Unless otherwise ;:specified, castings shall be produced under radiographic control. 
This shall cr~rsi'st of radiographic examination of castings until proper foundry 
technique, ~rhich w ill produce castings free from harmful internal defects, is 
establiahed for each pattern, and of production castings ae neaessary to ensure 
maintenance of eatiafactory quality. 

6.3 Radiographic and other quality standards ahal~ be as agreed upon by purchaser and 

	

vendor. 	 ~ 	 ' 

6.Q Castings shall.not be repaired by plu~:ging, welding or other methods~ erithout 
written permission from the purchaser. 

6.5 Caatinga shall not be impregnated, chemically treated or coated to pre~veu~t leaking, 
-- unless specified or allowed by written permission which.statea the metho~ to be 

used. Impregnated castings shall be marked I&IP. 

	

7. REPORTS: 	 - 	 ~ ~ 

7.1 Unless otherv~ise specifed, t}ae vendor of castings shall furnish with esch shipment ~''~ 
three copies of a notarized report of the results of tests to determi.me conformancel 
of the c astings to the requirements of this specification. Thia~report shall show I 
the chemical compoaition of the castings, physical properties of the . tensile test ~ 
specimens, melt numbers, material specification number, purchase order number, 
par-t number, and quantity.~ If the accuracy of control ia adequate, each_melt need 
not be analyzed, but the frequency of analysis shall be as agreed upon by 
purchaser and vendor. 

7.? Unless otherwise specified, tre vendor of finished or semi-finished parts shall " 
furnish with each shipment three copies of a notarized re~ort showing the purchase 
order number, material specification number, contractor.or other direct supplier 
of castings, part number, and quentity. When castings for making parts are pro- 
duced or purchased by the parts vendor, trat vendor shall inspect each shipment 
or melt of castings to determine conformance to the requirements.of this spec- 
ificatioa, ar.d shall include in th:e report a certification that the castings 
conform, or shall include copies of laboratory reports showing the results of 
testa to determine conformance. 

g .  IDFNTIFICATION: Iinleas otherwise specified, castings shall be identified in 
accordance with the latest_issue of ANiS 2804. 	.~ 

9. APPROVAL: 

G.1 Unleas otherwise ordered, sample castings from new or reworked patterns shall be 
- approved by purchaser befox~e production castings are supplied. 
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