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AERONAUTICAL 	 ~AMS 4231c 
MATERIAL SPECIFICATIONS 

Issued 	8-i-~i2 
iOCItTV Of AUTOMOTIVt LNOINlERB, Ino. 	486 L~xinpton Av~. , N~w Vork 17, N.Y. RevlNd 6-1.~~ j9 

ALUI~NUM ALLOY CASTINGS, SAND 
4.5cu (195-T6) 

Solution and Precipitation Treated 

1. ACKNOWLEDGMENT s  A vendor shall mentian thia specification nur►ber and its revision 
letter in all quotations and xhen acknowledging purchase orders. 

2. COMPUSITION: 

Copper 1t .0 	- 5.0 
Silicon 1.2 	max 
I ron 1. 0 	max 
Manganese 0.30 max 
Zinc 0.30 max 
Titanium 0.20 max 
Magnesium 0.03 max 
Other Impuritie~, each 0.05 max 
Other Impurities, total 0.15 max 
Alumin~un remainder 

3. CONDITIONs Solution and precipita~j,on heat treated. 

!~. TECHPdICAL REQUIREMENTS: 

I~.1 Castingss Castings shall be produced in lots from metal conf.orming to Section 2. 
Metal remelted from previously analyze~ ingot may be poured directly into castings. 
Furnace or ladle additions o° small amounts of grain refining elements or alloys 
are permisaib3e. Unleas otherwise agreed upon by purchaser and vendor, moZten 

j6 metal taken from alloying furnace~, with or without additions of foundry operating 
scrap (gates, sprues, riser~, and rejected castings), ~hall not be poured into 
castings unless first converted to ingot, analyzed, and remeltsd or until the car^- 
pasition ~f a sample taken after the last addition to the melt has been found to 
conform to Sectifln 2. 

1~.1.1 A melt shall be the metal withdrawn fr~n a batch furnace charge of 2000 lb or 
~6 	less as melted for pouring castings or~ when permitted by purchaser, a melt 

shall be lt000 lb or less of inetal withdrawn from one continuous furnace in not 
more than $ consecutive hours. 

4.1.2 A lot shall consist of castings poured from a single melt in not more than ~ 
~6 	consecutivs hours. 

lt.2 Cast Test S ecp i~-nenas Tensile test speci~~ens, and chemical analysis specimens 
(6 when required, shall be cast as follows and, wrien requested, shall be supplied 

with the castings. 
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4.2.1 Tenaile Test S ecir ►enst Shall be cast with each lot of castings, shall be 
staxidard 0. in. d~eter at the reduced parallel section}, and sha21 be cast 
to size in molda made with the regular foundry mix of green sand, without using 
chills. Metal £or the spec ~nens shall be part of the melt which is used for the 
ca~tings. If the metal for castings ia given ariy treatment, such as fluxing or 

¢1 	cooling and reheating, the metal for the speclmen~ shall be a portion of the 
metal so treated, and during such treatment ahall be heated to the same max~num 
temperature and held for approxir ►ately the aame length of time as the molten 
metal for castings. The temperatnre of the metal during pouring of the speci- 
mens shall be not lower than that during pouring of the castings. 

1~.2.2 Chemical Anal iys s Specimens: When required by purchaser, shall be cast from 
~ 	each me t and shall be of size and shape agreed upon by purchaser and vendor. 

1~.3 Heat Treatmentt All castings and tensile test specimens shall be heat treated as 
ollowss 

l~.3.1 Tensile test apecimen~ from each lot, together with production castings, shall 
be heated to the proper temperature and for the proper time for solution treat- 

~J 	ment and quenched at a rate not faster than that produced by irmnersion in water 
which ia boiling at the time of immersion. At lea~t one set of tensile test 
speeimens shall be put into ~ batch-type furnace with each load of castings or 
into a continuoua furnace at intervals of not longer than 3 hours. 

1t.3.2 Tensile test specimens from each lot, together with production castings, shall, 
after solution treatment as in 4.3.1, be heated uniformly to not lower than 
290 F, held at heat for not lesa than 1..5 hr and cooled in air. At least one 
set of tensile te~t specimens shall be put into a batch-type furnace wY.th each 
load of castings or into a continuous furnace at in~tervals of not longer than 
3 hour~. 

1~.I~ Ten~ile Pro~erties: 

I~.1t.1 Tenaile Test Specimens: ~ 
Tenaile Strength, psi 	 32,000 min 
Yield Strength at 0.2~ Offset or at 0.0079 in. 
in 2 in. Extension Under Load (E = 10,300,000) psi 	20,000 min 

Elongation, % in 2 in. 	 3.0 min 

Lt.4.2 Specimen$ Cut Erom Castingst 

!t.lt.2.l When tensile propertiea of actual castings are determined for acceptance not 
less than 1~, and preferably 10, tensile teat specimen~ shall be cut from 
thick and thin section~. The average value of all specimens selected shall 
conform to the folloKing: 

Tensile Strength, psi 	 24,000 min 
Yie1d Strength , at 0.2~ Offset or at 0.0069 in._ 
in 2 in. Extension Under Load (E = 10,300,000) psi 	15,000 min 

Elongation (Round Specimena), ~ in !t D 	 0.7 min 

I~.lt.2.1.1 Conformance to these require~nents may be uaed aa basis for acceptance of 
caatinga. 

. J 
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lt.It.2.2 When specified on the order, tensile te~t specimens taken in locations indi- 
~1 	cated on the drawing, from a casting chosen at randoM to rep.resent the lot, 

shall have the properties indicated on the drawing for each specimen. 

l~.5 Hardnes~ of Castin st Except at sprues and risers, the castings shall have hard- 
ness of Brinell - 95 uaing 500 kg load and 10 mm ball or 1000 kg load ana 9/16 
in. ball, or Brinell 70 - 100 using 1000 kg load and 10 mm ball. 

5. Qv~.z~r: 

~.1 Casting~ shall be uniform in quality and condition, sound, and free from foreign 
materials and from internal and external imperfections detrimental to fabrication 

~S or to performance of parts. Castings shall have smooth surfaces and shall be well 
cleaned. 

5.2 Radiographic and other quality standards shall be as agreed up~n by purchaser and 
vendor. 

5.3 Unless otherwi.ae specified, castings shall be produced under radiographic control. 
This shall consist of radiographic examination of castings until proper foundry 
technique, which will produce castings free from harmful internal imperfections, 
is established for each part number, and of production castings as necessary to 
ensure maintenance of satiafactory quality. 

5.lt Caatings shall not be repaired by plugging, welding, or other method~, without 
written peYmisaion from purchaser. 

5•s Ca~tings ahall not be impregnated, chemically treated, or coated to preven-t leak- 
ing~ unless ~pecified or allowed by written permisaion which states the method to 
be used. Impregnated castings shall be marked IMP. 

b. REPORTS: ~_ 
6.1 Unless other~rise apecified, the vendor of castings shall furniah with each Ship- 

ment thr~e copies of a report of the results of tensile test~ on teat specimens 
~6 from each lot and a statement that the chemical camposition of the castings con- 

form~ to the requirementa of thi8 apecification. This report ahall include the 
purchase order number, lot number, material specification number, part number, ancl 
qusntity. 

6.2 Unlesa otherwiae specified, the vendor of finished or semi-finished parts shall 
furniah with each ahipment three copies of a report ahawing the purchase order 
rnunber, material specification nwnber, contractor or other direct supplier of 
castings~ part niunber, and quantity. When castings for making parta are produced 
or purchased by the parta vendor~ that vendo r shall inspect each shipment or lot 
of castings to determine conformance to the requirenenta of thi8 specification~ 
and shal.l include in the report ~ atatement that the castings confo~n, or shall 
include copies of laboratozy reports shoxi.ng  the results of teats to detezmine 
~onformance. 

7. IDEN~PZCA7'~ONs IInles~ otherwiae specified, castinga ~hall be identified in ac- 
cordanae wi.th the latest isaue of AM5 280Lt including the lot number and heat 
treatment bateh number. 

S. AP~PROVA_Ls 

8.1 To assure ~tniforn►ity of quality, ea~nple ca9tings fran new or reworked pattern~ 
ehall be ~pproved by purchaaer, unle~s s~ch approeal be ~sived. 
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