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AERONAUTICAL 	 IAMS 42$IC 
MATERIAL SPECIFICATIONS 	 ~~~~ 7_1_~5 
SOCItTV OR AUTOMOTIV~ lNOINleRS, Ino. 	486 L~xlnpton Av~., N~w York ~7, N.Y. , RevlNd 1-1.5-59 

ALUI~NUM ALLOY CASTIN(3S, PERMANF.~TT MOLD 
5si - i.2cu - 0.5~ (355-T6) 

l. ACKNOi~1L~C~1Ts A vendor ~hall mention this epecification numbEr and ite reviaion 
letter in all quotations and ~hen acknowledging purchase ordera. 

2. COMPOSITIONs 

j6 	 silicon lt.5 	- 5.5 
Copper 1.0 	- 1.~ 
Magneaium 0.lt0 - 0.6 
Iron 0.6 	max 
Manganeee 0.5~ max 
Zinc 0.30 max 
Titanium 0.25 max 
Chromium 0.2~ max 
Other Impurities, each 0.05 max 
Other Impurities, total 0.15 max 
Aluminum remainder 

3. CONDITIONs Solution and precipitation.heat treated. 

!~. TECHNICAL R.D~TIRF2~iIIdTS: 

l~.l Casti s Castings shall be produced in lots from metal ccmforming to Section 2. 
Metal remelted from previ.ously analyzed ingot may be ponred directly into caatinga. 
Ftiirnace or ladle additions of small amounts of grain refining elements or allays 
are permiasible. Unless otherwise agreed upon by purchaser and vendor, molten 
metal taken from alloying furnaces, jai.th  or Withaut additions of faundry operating 
scrap (gate~, sprues, riaers, and re~ected caetings), ahall not be poured into 
ca~tings unless first converted to ingot, analyzed, and remelted or until the com- 
position of a sample taken after the last addition to the melt has been faund to 
conform to Section 2. 

l~.1.1 A melt sha71 be the metal ~rithdrawn from a batch furnace charge of 2000 lb or 
less as melted for pouring casting8 or, when permitted by the purchaeer, a melt 
~hsll be l~000 lb or leas of inetal withdrawn from one continuous furnace in not 
more than 8 consecutive hour~. 

1t.1.2 A lot sha11 conaist of casti.zi~s poured from a single melt in not more than 8 
consecutive hours. 

1~.2 Ca~t Test S ~ecimen_st Tensile tes~ specimens, and chemical analysis specimens 
when requ r~ all be caet as follows and, when reque~ted, ~hall be supplied 
with the castings. 

Copyrl~ht 1959 ey Socleb of Automotfv~ En~lneers. Inc. 	 Print~d in U. i. A. 
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AMS4281C 	 -2- 
Tensi,le Test Specimens: Shall be cast vTith each lot of castings, sha11 be 

l.~•2~1 s an ar 	e in. iameter at the reduced parallel section), and shall be cast 
to size in ~ermanent molds. P~~etal for the specimei~s shall be part of the melt 
which is used for the castinga. If the metal for castings is given any treatment 
such ae fluxing or cooling and reheating, the metal for the apecimens ahall be a 
portion of the metal so treated., and duri.n~ such treatment shall be heated to 
the ~ame maximum temperatvre and held for approximately the same length of time 
as the molten metal for caatings. 

lt.2.2 Chemical Anal, sis Specimena: When required by purchaser, shall be caat from each 
me an shall b~ of size and shape agreed upon by p~urchaser and vendor. 

~t.3 Heat Treatmenta A]1 castings and tensi,le test specimens shall be heat treated. as 
f olloxs : 

~t.3.1 TensilP test ~pecimens from each lot, together with production caatings, shall be 
heated to the proper temper~ture and for the proper time for solution treatment 
and quenched at a rate not'faater than that produced by immeraion in water ~hich 
is boiling at the time of immersion. At least one aet of tensile test specimens 
shall be put into a batch-type fnrnace with each load of castings or into a con- 
tinuous furnac~ at interv~als of not longer than 3 hours, 

l~.3.2 Tensile test specimens from each lot, together with production castings, shall, 
after aolution treatment as in lt.3.1, be heated uniformly to not loxer than 290 F, 
held at heat for not less than 1.5 hr, and cooled in sir. At least one set of 
tensile test apecimens shall be put into a batcl~-type furnace with each load of 
castings or into a continuouusi furnace at intervals of not longer than 3 hours. 

Ilt.Lt Tensile Propertiesz 

Il~.l~.1 Ten~ile Test Specimens s 

Ten~ile Strength, psi 	 37,000 min 
Yield Strength at 0.2~ Offset or at 0.0085 in. 

in 2 in. Extension Under Load (E = 10,300,000), pai 	23,000 min 
FLongation, ~ in 2 in. 	 1.5 min 

.l~.2 Specimens Cut From Caetingss 

.1~.2.1 When tensile properties of actual castings are determined for acceptance, not 
leas than !t, and preferably 10, tensile test specimens shall be cut from thick 
and thi.n sections. The average value of all specimens ~elected shall conf orm 
to the folTowingt 

Tensile Strength, psi 	 27,700 min 
Yield Strength at 0.2% Offset or at 0.0073 in. 

in 2 in. ~tension Under Load (E ~ 10,300,000), psi 	17,000 min 
Elongation (Round Specimens), ~ in La.D 	 0.1t min 

l~.l~.2.2 When sp~cified on the orcier, tensile test speei.mens taken in locations indi- 
cated on the dra~,ring, from a casting chosen at random to repre~ent the lot, 
shall have the properties indicated on the drawing for each specimen. 

Il~.lt.2.1.1 Conformanee to theee requirements may be used as basi~ for acceptance of 
casti.r~gs . 

~ 

~ 
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lt.5 Hardnesffi of Castingss bccept at sprnes and ri~ers, the ~ca~ti.rig8 ~eha11 ha~e .  -hard- 
nes~ of Brine5l~ - 110 u~in~ 500 kg load arid I0 mm ball or 1000 kg-load and" 9/16 
in. ball, or Brinell 85 - 115 using 1000 kg load and 10 mm ball. 

5. r,gtaLZ~: 	 , 	. 	- .- .: 	: :, 

5.1 Castinga sha71 be uniform in quality and con~?itioim, ~ound, and free from foreign 
materisla and from internal and external imperfections'detrimental to fabric~tion 
or to performance of parts. Castings ahall have amooth ~urfaces and ehall be well 
cleaned. 

5.2 Radiographic and other quality ~tandards shall be as agreed upon by purchaser and 
vendor. 

5.3 Unless otherwise apecified, castinga shall be produced under radiographic control. 
This shall consist of radiographic examinstion of castings nntil proper faundry 
techniqne; vhich wi.11 produce caatings free from harmful internal imperfections, 
is established for each part number, and of production caatings as necessary to 
en~ure maintenance of satisfactory quality. 

5.~1 Castings shall not be repaired by pingging, xelding, or other methoda, tirithout 
~rritten permission from purcha~er. 

5.5 Castings sha11 not be impregnated, chemically treated, or coat~d. to prevent leak- 
ing, nnle~s specified or allo~ed by xritten permission xhich atatee the method to 
be used. Impregnated casting~ shall be marked INIP. 

6. 1~ORTS s 

6.1 Unleas otherwi~e apecified, the vendor oP caatinga shall furnish With each ship- 
ment three copies of a report of the results of tenaile testa on test specimens 

QS from each lot and a statement that the chemical eomposition of casting~ conforms 
to the requirements of this specification. This report shall include the purchase 
order number, lot number, material specification number, part number, and quantity. 

6.2 Unless otherwise ~pecified, the vendor of finished or ~emi-finished parts shall 
furnish ~rith each shipment three copies of a report showing the purchase order 
number, material specification number, contractor or other direct supplier of 
casti.ngs, part number, and quantity. When ca~tings for making parts are produced. 
or purchased by the parts vendor, that vendor shall inspect each shipment or lot 
of castings to determine conformance to the requirements of this $pecification, 
and shall include in the report a statement that the ca~tings conf orm, or shall 
include copies of laboratory reports showing the results of tests to determine 
conformance. 

7. IDENTIFICATIONs Unless other`aise specified, castings shall. be identified in accor 
~ ance with the latest issue of AN~S 280l~ incl~ding the lot number and heat treattt~ent 

batch number. 

8. APPROVALs 

8.1 To a~sure uniformity of quality, sample esstings from ne~ur or reworked molda ahall 
be approved by purchaser, unles5 ~uch appro~al be waived. 

8.2 Vendor shall use the same foundry practices and the same heat treating procedures 
for production castings as for approved sample castings. • If necessary to make any 
change, vendor shall notify purchaser prior to..the ,first,$hipment . of castings„in- 
cornoratin~ such change. 
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