
AERONAUTICAL MATERIAL SPECIFICATION AMS 4231 A 
Society of Automotive Engineera, Inc. 

29 West 39th Sfreet 	 Issu~d 8_Z-li,2 
New York City 	 Re~;9~d 5-I-45 

ALUNINUP!I ALLOY CASTINGS 
Sand 

4.5 Copper Solution and Precipitation (195-T6) 

Page 1 of 3 pa~es 

1. ~iCK.~O~":IE~GtFENT: Vendor shall mention this ~pecification nur.iber anc? its revision 
letter in aIl quotations and when acknoNledging purchase orders. 

2. COPd1POSITION: 

Copper 	, 4.0 - 5.0 
Silicon 1.5 max 
Iron 1.0 max 
Manganese 0.3 max 
Titanivm 0.2 max 
Ma~?nesitm 0.03 max 
Zinc 0.3 ~ ma~c 
Gther Impurities, each 0.05 max 
Other,Impurities, total 0,15 max 
Aluminum remainder 

3. CP.STIn~G: {a) All the met~l whic}i is melted for castings shall be ingot conforir:ing 
in camposition to section 2 above; gates, risers and re~ected castings may be used 
but shall first be converted irto stzcr~ ingot. Furnace or ladle additions of small 
aMOUnt~ of grain refining elements or alloys are permissible. 

(b) A melt shall be the met~l withdrawn from a batch furr~ace charge of 
2000 pounds or less as melted for pouring castings, or when permitted by the 
piarchaser, a melt may be 3000 pounds or less of inetal withdra~rn fro~ one 
continuous furnace in not more than 8 consecutive hours. 

4. TEST B~RS: (a} Tensile test bars shall be cast.with each melt of castings~ unless 
otherwise specified. Test bars are to be supplied with the castings when requeste 

(b) hgetal for casting tens3.le test bars shall be part of the melt wl-~ich 
is v.sed for the aastings. In the event the metal for the castin~s is given any 
treatment, such as fluxing or coolir.g and reheating, the metsZ for the test bars 
shall be a portion o£ the metal so treated, and.durirg,such treatment shall be 
heated to the sazne maximtara te~per~.ture and held for approximately the sa~ie length 
of time as the molten n~etal for castings. The tenperature of the metal while 
pouri~g test bars sl:all be not lower than the temperature of the metal while 
pouring castings. The mold shall be made with the regul~r four_dr3~ mix of green 
sand without usir_g chills. 

5. HEAT TKEATMENT: All castings and test bars representing them shall be heat treated 
as follovrs : 

.~ 
	 (a) The test bars, together with any portion of the castings which the;~ represent~ 

~ 
	 shall be reated,to the proper temperature and for the proper time for solu.tion 
~ ~ 
	

treatment and quenched at a rate not. faster than that produced by immeraion in 
water which is boiling at the ti~ce of immersion. 
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5. I~AT TREATI~NT: (continued) 

(b) The test bare, together nith any portion of the castin~s which they represent, 
shall, after the solution treatment as in paragraph 5(a), be heated uniforatly to 
not less than 290°F, held at heat for not lese than ~-1/2 hours and ~ooled in air. 

6. PNYSICAL FROPERTIES: (a) IInless otheraise specified, test bars poured and treated 
as specified in sections 4 ana 5 shall conform to the following minimum physical 
property requirements: 

Tensile Strength~ psi 	 32~000 
Yield Strength (Offset 0.2y~)~ psi 	 20~000 
Equivalent Ektension Under Load~ inch in 2 in. O.C~080 

Elongation, ~ in 2 in. 	 3 

(b)The hardness of the castings shall be pithin the limita. 
of Brinell 65-95 using 500 kg load and the 10 mm ba.11~ or the equivalent, or 
Brinell 70-100 using 1000 kg load and the 10 mm ba.11. 

(c)If castings are cut for ~camination~ the averege valu.es  
for Fhysical properties obtained f~om not less than 4, preferably 10, specimer.a 
ta}:en from thick and thin sectiona of the castings shall be not less than the 
follo~ing: 

Tensile Strength, psi 	 2,~,000 
Yie2d Strength COffset 0.2~), psi 	 15,000 
Equivalent Ebrtension L'nder Load, inch in 2 in. 0.0070 
Elongation~ ~ in 2 in. 	 0.7 
Brinell Hardness 	 Same as in 6(b) 

7. UALITY: (a) Castir.gs shall be of uniform quality and condition~ and free f~om 
defects detrimental to fabrication or to performance of the parts. If in3urious 
defects are revealed during fabrication, castings shall be sub3ect to re~ection. 
Ca$~ings shall have sznooth aurf~ces and shall be well cleaned. 

(b)Unless otherwi~e specified~ • castings shall be produced under radio- 
grapric control. This shall conaist of radio~raphic examination of castings until 
proper foundry* technique, which will prod.uce castings f~ee from harmtlil internaZ 
defects, is established for each pa.ttern. 

(c)Ra,diographic and other quelity standards shall be as agreed bet~reen 
purchaser and vendor. 

(d)Castings and parts made theref~om sr•ell be sub~ect to e~camination by 
ar~y method which, in purchaser~s 3udgment, will reveal defects. 

(e)Castings shall not be repaired by plu~ging, Aelding or other methods 
without written permission from the purchaser. 

(f)Castings shall not be impregnated, chemically treated, or coated to 
prevent leaking, unless specified or alloe+ed by written permission which atatea the 
method to be used. Impregriated castings shall be marked "Ih~" . 

(g)Castings shall be of sufficient size to allow for finishing to 
blueprint requirements, but e~:cessive size or weight r~ill not be permitted. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 am
s4

23
1a

https://saenorm.com/api/?name=376cc567e97df8630a1d8ffcd82ef281

