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AERONAUTICAL MATERIAL SPECIFICATIOH AMS 4140 D 
Society of Automotive En~ineers, inc. 

29 Weat 39th Street 	 ~s•~~ I-1-42 
New York City 	 R~~;,~d 6-15-52 
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ALtJMI NiTM AL "OY Fa RG IN GS 
4Cu - 2Ni - 0.7Mg (18S-T61) 

1. ACKNOVILEDGEMENT: A ve~lor shall mention this specifioation muaber and its 
revision letter in all quotations and when acknowledging purchase orders. 

2. FORM: Die forginga, and forging stoak. 

3. APPLICATIf)N: Prima.rily for pistons. 

4. COMPQSITIQN: 

Copper 3.5 	- 4.5 
Nickel 1.7 	- 2.8 
Magnesium 0.4 5 - 0.9 
Iron 1.0 	max 
Silicon 0.9 	max 
Manganese 0.20 max 
Z ina 0.2 5 m~c 
Tite.nium 0.05 max 
Chromium 0.10 max 
0 ther Impuri.tie s, each O.Ob meac 
Other Impurities, total 0.15 meuc 
Aluminum rer~ i.nder 

5. CQNDITI(3Ns 

5.1 Die For in s: Solution and precipitation heat treated. Quenohin$ from the 
solut~perature shall be at a rate xwt faster than th~t produced by 
immersion in water which is boiling at the time of immersion. 

5.2 Forging Stoaks As fabricated. 

6. TECHNICAL REQUII~MENTS s  

6.1 Die Forgings s  

6.1.1 Tensile Properties: 

6.1.1.1 Teat Specimens: Test specimens, machined fro m separately forged aoupons 
or from forging stoak representing the forgings snd in either case 
heat treated with the forgings, or machinsd from prolongations on 
heat treated forginga, ahall oonform to the following requirementss 

Tensile Strength~ psi 	 55,000 min 
Yield Strength at 0.2~d Offset or at 0.0114 in. 
in 2 in. Extension IIn~der Load (E = 10,800,000), psi 40,000 min 

Elongation, a in !}D 	 10 min 
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6.1.1.2 For ings, WTith Grain Flo~r: Whea test speaimens are maahined from 

forg gs with the axie approaimately parallel to the Porging flow lines, 
the tenaile propertiea she~ll oonform to those speciPied in 6.1.1.1, 
eaoept that elongation may be as lo~w as 7.OK, unless otherorise agreed 
upon by purchaser and vendor. 

6.1.2 Hardn~sae: Forginga shall have hardnesa not lawer than Brinsll 100 using 
500 ~kg load and 10 mm ball or 1000 kg load and 9~16 in. ball, or not 
lower t;han Brinell 106 using 1000 kg load and 10 nua ball. 

6.1.3 Special BRC~uirementaa ~_ 
6.1.3.1 Piston Forgings: She~~l be aapable of being heated at 450 F+ 10 

for 5 hr and retaining hardnsss not lower thaa Brinell 90 using 500 
• 	kg load and 10 mm bsll or1000 k~ loQd and 9~1.6 in. ball, or. not 

lower than Brinell 93 using 1000 kg load and 10 mma ball. 

6.2 Forging Stoaks 

6.2.1 When a semnple of stook is forged to a teat aoupon an~d hea~ treated in the 
same mazmer as forgings, a tensile test spe~imen taken from the hea~ 
treated aoupon shall have propertiea not lanPer than ~hos~ speoifi~d in 
6.1.1.1 and 6.1.2. IP a test specimen taken from the stock eftar hea~ 
trea~ment in the seume ~nner ae forginga has properties n~ot laWer thaa 
those speaified in 6.1.1.1 and 6.1.2, the test shall be aaaepted as 
equivalen~ to the test of a forged aoupon. Neither of these teeta ia 
raquirad irt routine inspeation. 

6.2.2 IInless otherWise speaifi~d, tolersnaes shall be in aacordanae with 
commeroial praatice Por the clasa ordered. 

7. QIIALTTY: ~teriel sh~ll be uniform in quality and oondition, clean, sound, 
and free from foreign materiala and from internal~and ex~ernal defeats 
detrimental to fabriaation or to performance of parte. 

8. REPOi~S s 

8.1 Ualess othextirise specified, the vendor of die forgings shall furnish with 
eaoh shipment three copies of a report stating that the chemiaal aomposition~ 
tensile properties and hardness of the forgings aonform to tha requirementa 
speaified. This report shall inalude tha purchase order number, material 
speaifiaation number,. size or part number, and quantity. 

8.2 Unless othe~rise specified, the vendor of forging stoak ahall furniah with 
eaah shipdnen.t three aopies of a repor~ stating that ~he ahemicsal composition 
of the~stook conforms to the requiremexita speciPied. Thia report ahall 
inalude the purchase order number, material speaifiae ►tion uumber, size, and 
quantity. 
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