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AERONAUTICAL MATERIAL SPECIFICATION AMS 4214c 
Society of Automotive En~ineers, Inc. 

~ 	 29 West 39th Street 	 is.ued 9-1-41 
New York City 	 Revis~d 12-1-51 

ALUMINUM ALLOY CASTINGS, SRND 
5Si - 1.3Cu - 0.5Mg (355-T71) 
Solution Treated and Overa~ed 

1. ACKNOBVLEDGMENT: A vendor shall mention this specification number and its 
revision e er in all quotations and when acknowledging purchase orders. 

2. COMPOSITIONs 

Silicon 4.5 - 5.5 
Copper 1.0 - 1.5 
Magnesium 0.4 - 0.6 
Chromium ♦ Titanium 0.08 - 0.30 
Iron 0.6 max 
Manganese 0.3 max 
Zinc 0.2 max 
Other Impurities, each 0.05 max 
~~ther Impurities, total 0.15 a}ax 
Aluminum remainder 

2.1 If the boron content is 0.001 per cent or more, the titanium conte~~ me~y be 
as low as 0.02 per cent and the chromium cont~nt may be zero. 

3. CONDITION s  Solution heat treated and overaged. 

4. TECHNIC~L REQIIIREMENTS t  

4~1 C&8t].ri L 	 , 

4.1.1 Al1 metal which is melted f'or castings shall be ingot conforming in Qompo- 
sition to Section 2 above; gates, risers and reject~d aastings may be used 
but shall first be converted into such ingot. Furnace or ladle additions 
of small amounts of grain refining elements or alloys are permissible. Vflhen 
permitted by the purahaser, molten metal may be taken from the alloying fur- 
naces for pouring into castin,s without first casting into ingot and remelt- 
ing provided that a sample for chemical analysis is taken after the last 
addition of inetal to the furnaae prior to removal of the alloy to the hold- 
ing furnace or pouring ladle. 

4.1.2 ~i melt shall be the metal withdrawn Prom a batch furnace charge of 2000 
pounds or less e~s melted for pouring cas~ings, or when perniitted by the 
purahaser, a melt shall be 3000 pounds or less of inetal withdrawn from one 
continuous furnace in not more than 8 consecutive hours. 

4.2 Test Specimenst Tensile test epecimens, and chemiaal analysis speaimens when 
required, shall be aast with each melt of inetal for castings, and when re- 
ques~ed, shall be supplied with the aastings. 

Coprrl~ht ],95~,  sy Soolsb ot /~utomotivs En~inesrs. Inc. 	 Prl~ted In U. 5. A. 
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4.2.1 Tensile Test S ecimenss Shall be standard (0.5-inch diameter at the reduced 
	 J 

parallel section and shall be cast to aize in molds made with the regular - 
foundry mix of green sand, without using chills. ~Hetal for the specimens 
shall be part oP the melt which is used fbr the castings. If the metal for 
castings is given any treatment, such as fluxing or cooling and reheating, the 
metal for the specimens shall be a portion of the metal so treated, an~ during 
such treatment shall be heated to tlie same maximum temperature and held for 
approximately the same length of time as the molten metal for castings. The 
temperature of the metal during pourin~; of the specimens shall be not lower 
than the temperature of the metal during pouring of the castings. 

4.2.2 Chemical Analysis Specimenss '~~hen required by purchaser, shall be of size 
and shape agreed upon by purchaser and vendor. 

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

4.3.1 Tensile test specimens fror~ each melt, together with production castings, shall 
be heated to the proper temperature and for the proper time for solution treat- 
ment and quenched at a rate not faster than that produced by immersion in water 
which is boiling at the time of immersion. At least one set of 'tensile test 
specimens shall be put into a batah-type furnace with each load of castings or 
into a continuous furnace at intervals of not longer than 3 hours. 

4.3.2 Tensile test specimens from each melt, together with production castings, shall, 
after solution treatment as in 4.3.1, be heated uniformly to 485 F+ 15, held 

	
~~ 

at heat for not less than 5 hr and cooled in air. At least one set of' tensile 	` ., 
test specimens shall be put into a batch-type furnace with each load of cast- 
ings or into a continuous furnace at intervals of not longer than 3 hours. 

4.~ Tensile Propertiest 

4.4.1 Tensile Test Specimenss 

Tensile Strength, psi 
	

30,000 min 
Elongation, ~ in 2 in. 
	

1 min 

4.4.2 Tensile Properties of Castingss Y1hen tensile properties of actual castings 
are determined for acceptance, not less than 4, and prePerably 10, tensile 
test speaimens shall be cut from thiak and thin sections. The average value 
of all apecimens selected shall conform to the f'ollowings 

Tensila Strength, psi 	 22,500 	min 
Elongation (Round Specimens), ~ in 4D 	 0.25 min 

PTote. Conformance to these requirements may be used as basis for acceptance 
of castings. 

4.5 Hardness of Castingsz Except at sprues and risers, the castings shall have 
h~.rdness of Brinell 65-86 using 500 kg load and 10 mm ball or 1000 kg load and 
9~16 in. ball, or.Brinell 70-92 using 1000 kg load and 10 ~ ball. 

~ ~ 
~. 
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5. QUALITYt 
-r--- 

b.l Castings shall be uniform in quality and condition, $ound, and f'ree from foreign 
materials and from internal and e~cternal defects detrimental to Pabrication or 
to performance of parts. Castings shall have smooth surfaaes and shall be well 
cleaned. 

5.2 IInless otherwise specified, castings shall be produced under radiographic con- 
trol. This shall aonsist of radiographic examination of castings until proper 
foundry technique, which will produce castings free from harmful internal de- 
fects, is established for each pattern, and of production castings as neaessary 
to ensure maintenance of satisfactory quality. 

5.3 Radiographic and other quality standard shall be as agreed upon by purchaser and 
vendor. 

5.4 Castings shall not be repaired by plugging, welding or other methods, without 
written permission from purchaser. 

5.5 Castings shall not be impregnated, ohemically treated or coated to prevent leak- 
ing, unless specified or allowed by written permission which states the method 
to be used. Impregnated castings shall be marked IBdP. 

6. REPORTSt 

6.1 Unless other~vise specsified, the vendor of castings shall furnish with each ship- 
ment three copies ~f a report of the results of tests to determine conformsnae of 
the castings to the requirements of this specifiaation. This report shall shc~w 
the chemical composition of the aastings, properties of the tensile test speai- 
mens, melt numbers, material specification number, purahase order number, part 
number, and quantity. If the accuracy of control is adequate, each melt need not 
be analyzed, but the frequenay of analysis ahall be as agreed upon by purahaser 
and vendor. 

6.2 Unless otherarise speoified, the vendor of Pinished or semi-finished parts shall 
Purnish with each shipment three copies of a report showing the purahase order 
number, material apeaification number, aontraator or.other direat supplier of 
castings, part number and quantity. When castings for making parts are produaed 
or purahased by the parts vendor, that vendor shall inspect each shipment or melt 
of castings to determine con£ormance to the requirements of this specifiaation~ 
and shall include in the report a statement that the c~stings conform, or shall 
include copies of laboratory reports shovPing the results of tests to determine 
conformance. 

7. IDENTIFICATIONs Unless other~vise speoified, castings shall be identified in ac- 
cordance wi.th  the latest isaue of AM5 2"804. 

8. APPROVAL: 

8.1 To asaure uniformity oP qual~.ty, samp.le castings from new or reworked patterns 
shall be approved by purahaser, unless such approval be waived. 

~,; 
~~ 
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