
AERONAUTICAL 	 AMS 4217C 
MATERIAL SPECIF'ICATIONS 	 ~ssued  12-i-u2 
80CIETY OF AUTOMOTIVE ENGINEER8, Inc. 	465 Lexington Ave., New York'17, N .Y. Rsvissd 1-15-59 

ALUI`:INL~'7 ALLOY CASTI~JGS, SAND 
7Si - 0.3Mg (356-T~~) 

1. ACKIVOWLEDGMENT: A vendor shall mention this specification number and its revisionl 
letter in al quotations and when acknowledgi.ng purchase orders. 

2. COMPOSITION: 

¢ 	 Silicon 6.5 	- 7.5 
Magnesium 0.20 - 0.l~0 
Iron 0.6 	max 
Manganese 0.30 max 
Zinc 0.30 max 
Copper 0.20 max 
Titanium G.20 max 
Other Impurities, each 0.0> max 
Uther Impurities, total 0.15 max 
Aluminum remainder 

3. 	CONDITION: 	Solution and precipitation heat treated. 

li. TECI~ITCAI. R.EQUI'~'~~:Pd TS:  ~ 	 , 
l~.1 Casting: Castings shall be produced in lots from metal conformi:~g to Section 2. ~~i 

Metal remelted from previously analyzed ingot may be poured directly into cast- 
ings. Furnace or ladle additions o_f. small amounts of grain refini~ng elements 
or alloys are permissible. L'nless other-~aise agreed upon by purchaser and vendor, 
molter, metal taken from alloying ftirnaces, with or withot:-L- additions of foundry 
operating scrap (gates, sprues, risers, and rejected castin~s), shall not be 
poured into castings unless first converted to ingot, analyzed, and remelted or 
until the composition of a sample taken after the last addition to the melt has 
been found to conform to Section 2. 

1~.1.1 A melt shall bE the metal withdrawn from a batch furnace charge of 2uUU lb or 
less as melted for pouring castinbs or, when permitted by purcnaser, a melt 
sliall be 1~00U lb or less of inetal withd_ra T,~n from one continuous furnace Lri not 
more than 8 consecutive hours. 

4.1.2 A lot sha11 consist of castings pcured from a single melt in not more than 8 
consecutive hours. 

~ •2 Cast TeS~ ::~~~r~~.~~~ens: ^~rrts~.' ~ t~s~ sr~ci.mEr.ss and cr.em ycal ana:l;.%s~ s spe~:i.r~~:ns 

when reoua.r~eci~ shal.~ b~ ^~~:s~ Us fo~'.:I.or.s ar.ds WY]E~n  aequ.fls~-ed, shal.~ b~ supplied 

with the cc;tings. 

CopYrlaht 1-i~ J~  by Sooleb of Automotiv~ Enalne~ra. Inc. 	 Print~d In U. 8. A. 
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~.2.1 Tensile Test S ecimens: Shall be cast with each lot of castings, shall be 

standard 0. i.n. diameter at the raduced parallel section), and shall be cast 
to size in molds made with the regular found.~r ^~ix of green sand, without using 
chills. Metal for the specimens shall be part of the melt which is used f or 
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, and during such treatment shall be heated to the same maximum 
temperature and held for approximately the sar~.e length o~' time as the molten 
metal for castings. The temperature of the rr:etal dliring pouring of the speci- 
mens shall be not lower than that during pouring of the castings. 

lt.2.2 Chemical Analysis Specimens: When required bjr purchaser, shall be cast from eac 
me t and shall be of size and shape agreed apon by purchaser and vendor. 

l~.3 Heat Treatment: All castings and tensile test specimens shall be heat treated as 
f ol ows : 

l~.3.1 Tensile test speci:~ens from each lot, together with prod,~.ction castings, shall 
be neated to tY~e proper ter,perature and _°or the proper time for solution treat- 
rnent and quenched at a rate not faster than that produce~~l by immersion 5_n water 
tiT~iich is boiling at the time of imr^ersion. At least one set of tensile test 
specimens shall be put into a batch-type furnace with each load of castings or 
ixxto a contint~ous furnace at intervals o.f not longer than 3 hours. 

~.3.2 iensile test specimer_s from each melt, together with production castin~s, shall, 
after solution treatment as in 1~.3.1, be heated unif ormly to not lower than 300 
F, held at that temperature £or no~ less tiiar~ 1.5 hr and cooled in air. At 
least one set of ~;ensile test speci~ens shall be put irto a batch-type furnace 
with each load of castings or into a con~inuous f~arnace at intervals of not 
longer than j hours. 

t~.l~ Tensile Properti.es:  

4.1~.1 Tensile Test Specimens: 

Tensile Strer.gth, psi 	 3~,UU0 mLn 
Yield Stren;th at 0.2;' 0~'°set or at G. C)07~ in. 

in 2 in. Exter~sion Under Load (E = 10,300,000), psi 	2G,00~ min 
Elongation, ro i_~ 2 in. 	 3.~ min 

l~.1t.2 Specimens Cut from Castings : 

4.4.2.1 ~'hen ter~sile properties of actual castings are uetermined f or a~ceptance, not 
less than !~, and pre.ferably 1Ci, -tensile test specimens shall be cut from thick 
and thin sections. Tre average value of all specimens select~:a shall conforrr 
to the following: 

Tensile Strength, psi 	 22,500 min 
Yield Strength at 0.2j~ Offset or at 0.0069 in. 

in 2 in. Extension Under L oad (E = 10,300,000), psi 	15,G00 	min 
Elongation ( N.ound Spec imens ), ~ in I.tD 	 0. 7 min 

Lt.lt.2.1.1 Conformance to these requirements may be used as basis f or acceptance of 
castings. 

~ 

~~ 

f'~ J 
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~t.1~.2.2 ?~hen speci.fied on the ord~.r '  tensil~ t. est s~eci.mens taken in locations indi.- 
cated on the dra~zng, f'rom a casting chosen at r~ndom to represent the lot~ 
shaJ.1 have th~ pro~~er ui.es indicated on the drairing for each specimen. 

lt.5 Hardness of Castings: Except at sprues and risers, the castings shall have hard- 
ness of Brinell - 95 using 500 kg load and 10 mm ball or 1000 kg load and 9/16 
in. ball, or Brinell 70 -~100 usir~ 1000 kg load and 10 mm ba11. 

5. QUALITY: 

5.1 Castings shall be uniform in quality and condition, sound, and free from foreign 
materials and from internal and external imperfections detrimental to fabrication 
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 upon by purchaser and 
vendor. 

5•3 Unless othe~^ti,ri.se specified, castir.gs shall be produced under radiographic control. 
This sha~l 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 cf production castings as necessary to en- 
sure maintenance of satisfactory quality. 

5.~ Castings shall not be repaired by plugging, weld ing, or other methods, without 
written permission from purchaser. 

5.5 Castings shall not be impregnated, cherr,ically treated, or coated to prevent leak- 
ing, unless specified or allowed by written permission which states the r^ethal to 
be used. Impregnated cast ~-~gs shall be marked I1fP. 

6. REP.URTS: 

6.1 LTnless otherwise sp~cified, the vendor o.f castings Ghall furnish with each shipment 
three copies of a report of the results of tensile tests on test specimens from 
each lot and a statement that t~'~e chemical composition of the castings conforms to 
the requirer~ents o.f this specification. ihis report shall include the purchase 
orde.r nu;~ber, lot n~.zmber, material specification nu.~~~,er, part nu~rber, and quantitf. 

6.2 Uniess c~therwise ~pecified, the vendo.r of finished vr sem~-finished parts sr.all 
ftzrnish with each snipmer:~t three copies of a report showing the purchase order 
number, material specification numbe.r, contractor or other direct supplier ~f 
castings, part number, ar~d quantit;*. ~~'hen castings ~'c~r makir.g parts are produced 
or parcha~~d b;~ the parts vendor, that vendor shall inspect each shipment or lot 
of cast?r.~s to determine conformance to the requirer;ezlts of this specification, 
and shall ~r r~clude i.n the report a statem~nt that tha castings conform, or shall 
include ce~ies of laboratory reports sha~ring the res •alts Gf te~ts to c~eterr-ire 
c cni ormanc e . 

7. IDLA?1IFIC~IiIUN: Uniess otherwise specified, castin~s shall be identi~'ied in acco.rd~- 
ance wit~: t:~~ latest issue of XI~~?S 2801t inclur?in~ the lot number arid heat treatmer.-c 
ba~;~r r.un~b~r. 

8. AYPRGt'AL: 

?.1 To assure uniformity of quality, sampie castings fro^~ naw or reworl;ed patterz~~ 
sriall ~ie approved by p~:rchase.r, u::iess ~~,~ci-_ approva2 ~~e wa?~-ed. 
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