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AERONAUTICAL 	 ~AMS 4240c 
MATERIAL SPECIFICATIONS 	 - ~..~~ u-i-~i 
fOCItTV OF AUTOMOTIVt ENOINEERS, Inc. 	486 L~xinpton Av~., N~w York ~7, N.Y. Re~~s~d 6~15~ Cn  77 

ALUNlINUM ALLOY CASTIIdGS, SAND 
lOMg ( 220-Tl~ ) 

Solution Treated 

1. ACKNOWLEDGMENTs A vendor shall mention this apecification number and ita reviafon 
let er in al quotations and when acknowledging purchaae ordera. 

2. CONIPOSI2'IONs 

Magnesium 9.5 	- 10.6 
I ron 0. 30 m~ 
Titanium 0.20 max 
Copper 0.20 max 
Silicon 0.20 max 
Manganeae 0.10 max 
Zinc 0.10 ma~t 
Other Impurities, each 0.05 max 
Other Impurities, total 0.15 max 
Aluminum remainder 

3. COND~ITIO_Nt Solution heat treated. 

!~. TECHAiICAL REQUIREMENTSs 

1t.1 C~sting: Castinga shall be produced in lota from metal confozming to Section 2. 
I~tal remelted from previously arial.yzed ingot may be poured directly into caat- 
inga. ~rnace or ladle additions of small amounta of grain refining elementa 
or alloys are permiesible. Unless otherwise agreed upon by purchaser ~nd vendor, 
molten metal taken frc~n alloying furnaces, ~ri.th or without addition$ of foundry 
ope~ating scrap (gatea, spruea, riser$, and re~ected ca~tings), ehall not be 
poured into caatinga unles~ first coriverted to ingot, analyzed, and r~r ►elted or 
until the comnposition of a eample taken after the la~t addition to the melt haa 
been found to confoim to Section 2. 

1t.l.l A melt shall be the metal ~ithdra~rn fram a batch furnace charge of 2000 lb or 
leaa aa melted for pouring castinga or, When permitted by the ptirchaser, a melt 
ahall be 4000 lb or lese of inetal ~ri.thdraxn fram one continnoua furnace in not 
more than 8 con~ecutive houra. 

lt.1.2 A lot ehall consist of eastinge poured fran a 8ingle melt in not more than 8 
coneecutive hours. 

lt.2 Test S ecimenss Tenaile teat :pecimen~, and cheQnical analyeis apecimena when 
requ red, ah all be ca~t and, when requeated, ahall be aapplied with the caatings. 

cooY~~sht 1959 d„  s001~b O~ AYMIIIONw tll/IM~f~. 1110. 
	 'rinfN 1~ Y. ~. A. 
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4.2.1 Tenaile Test S ecimenss Shall be cast with each lot of castings, shall be 
standard 0. in. diameter at the reduced parallel section), and shall be cast 
to aize in molds made with the regular foundry mix of green sand, Without 
using chills. Metal for the specimens shall be part of the melt which is u~ed 
for the caetings. If the metal for castings is given any treatment, such as 
fluxing or eooling and reheatin~, the metal for the specimens shall be a portion 
of the metal eo treated, and during such treatment shall be heated to the saQne 
maximtun temperature and held for approximately the same length of time as the 
moltsn metal for castings. The temperature of the metal during pouring of the 
specimens shall be not lower than that during pouring of the castings. 

4.2.2 Chemical Analysis Specimens: When required by purchaser, shall be cast fram 
each me t and shall be of size and shape agreed upon by purchaser and vendor. 

1t.3 Heat Treatments Al1 castings and tensile test specimens representing them shall 
be heat treated as folloWa: 

4.3.1 Tensile test specimens from each melt, together with production castings, shall 
be heated to the prop~:r temperature and for the proper time for solution treat- 
m~nt and quenched at a rate not faster than that produced by immersion in 
water Khich is boiling at the time of immer~ion. At least one set of tensile 
test ~pecimens shall b~ put into a batch-type furnace with each load of castings 
or into a continuous furnace at intervals of not longer than 3 hour~. 

!~.l~ Tensile Pro~erties s 

!~.lt.l Cast Test Specimens t 

Tenaile Strength, psi 	 ~t2,000 min 
Yield Strength at 0.2~ Offset or at 0.0083 in. 
in 2 in. Extension Under Load (E = 10,300,000) psi 	 22,000 min 

Elongation, ~ in 2 in. 	 12 min 

!t.lt.2 ~ecimens Cut from Castings : 

1t.lt.2.1 When tensile propertie~ of actual castings are determined for acceptance, not 
leas than 4, and preferably 10, tensile te~t ~pecimens shall be cut from thick 
and thin sections. The average value of all specimens selected ~hall conform 
to the following: 

Tensile Strength, psi 	 31,500 min 
Yield Strength at 0.2~ Offset or at 0.0072 in. 
in 2 in Extenaion Under Load (E = 1.0,300,000), psi 	 16,500 min 

Elongation ( Round Spec imena ), ~ in !tD 	 3 min 

4.4.2.1.1 Confonnance to the9e requirementa may be used as basis for acceptance of 
castings. 

lt.Lt.2.2 When specified on the order, teneile test specimens taken in locations in- 
dicated on the drawing, from a casting chosen at random to represent the lot, 
Sha"11 have the properties indicated on the drawing for each specimen. 

~ 
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5. Qu~z~r: 

5.1 Csstings shall be uniform in quality and condit;ion, Qound, and free from fcreign 
materials and fram internal and external imperfecti.ons detrimentai ta fabricat3_on 
or to performance of parts. Cast~.ngs shal~ have smooth su.rfaces and shall be well 
cleaned. 

~.2 Radiographic and other quality standards shall. be  as agreed upon by purchaser and 
vendor. 

5•3 Unless otherwise specified, castings shall be produced under radiographic control. 
This shall consist of radiographic examir:ation of castings until proper foundry 
technique, which will produee castir.gs free from harmfui internal imperfections, 
is establiahed for each part munber, and of production castings as necessary to 
en~ure maintenance of satisfactory quality. 

5.l~ Castings shall not be repaired by plugging, welding, or ott~er methods, without 
written permission from pnrchaaer. 

5.5 Caatings shall not be impregnated, chemically treated, or coated to prevent leak- 
ing, unleas specified or allowed by writ~en permissicn which states the method to 
be used. Impregnated castings shall be marked IMP. 

6. REPORTSs 

6.1 Unless otherwise specified, the vendor of castings sha11 furnish Hith each sY~ip- 
ment three copie~ of a report of the reaulta of tensile tests on test specirnens 
fran each lot and a statement that the chemical cc~mposition of castings conforms 
to the requirements of this spec~fication. This report shall include the purchas~ 
order number, lot number, material sp~cification number, part rnm ►ber, and quantity. 

6.2 Unless otherwise specified, the vendor of finished or semi-fini.shed parts shall 
furnish with each shipment three copies of a report show3.ng  the purchase order 
mimber, material ~pecification number, contractor or other direct supplier of 
castings, part ntunber, and quantity. When castings for making partQ are produced 
or pureha~ed by the parts vendor, that vendor shall inspect each shipnent or lot 
of eastings to determine confoanance tc the requirem~ ts of thia specification, 
and ~hall include in the report a 8tatement that the castinga conform, or shall 
include copies of laboratory reports ahowing the results of test@ to determine 
c onfonnanc e . 

7. IDE1dTIFICATION: Unl~ss other4ai.se specified, castings shall be identified in ac- 
cordance Wi.th the latest iasue of AMS 2801t including the lot number and heat treat- 
ment batch number. 

8. APPROVALs _..___.._ 

8.1 To asaure uniformity of qnality, sample castings frcan new or reworked patterns 
shall be approeed by purehaaer, unless such approval be waived. 

8.2 Vendor shall use the same foundry practices and the same heat treati.ng procedures 
for production castings as for approved sample csstings. If necessary to make 
any change, vendor ahall notify purch~ser prior to the first shignent of castings 
incorporating such change. 

9. REJECTION3s Ca~tings not confozming to th~.a specification or to authorized modi- 
ications ~rill be anb~ect to re3ection. 
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