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AERONAUTICAL MATERIAL SPECIFICAT[ON AMS 4139E 

Society of Automotive EnQineers, Inc. 
29 Wat 39th Sheex 	 Is,ued 10-1-45 

New York City 	 Revised 6-15-52 

AI,UMINIIM ALIAY FYxRGINGS 
5.6Zn - 2.5Mg - l.6Cu - 0.25Cr (75S-T6) 

1. ACKNQWLEDGMENTs A vendor shall mention this specification number and its 

revis~on etter in all quotations and when acskno~rledging purchase arders. 

2. FORMs Die forgings, hand forgings, and forging stock. 

3. C~~STTION: 

Z ina 5.1 	- 6 .1 
Magx~.e si~ 2• Z 	-  2•9 
Copper 1.2 	- 2.0 
Chromium 0.18 - 0.40 
Iron ~ •? ~ 
Silicson 0.5 max 
Manganese 0.30 m~x 
Titanium 0.20 max 
Oth~er Impuritaies, eaoh O.Ob me~a 
Other Impu='ities, total 0.15 maa 
9luminum remainder 

4. CONDITIQN t  

4.1 Die For in ss IInless otherv~isa speciPied, solution euid preaipitation heat 
treated. 	enohing from the solution temperature ehall be a re.te Past 

	• 

enough for the material to meet the following requiremente, but shall be 
as alow as practicable in ordar to keep the i~rternal streases at a minimum. 

4.2 Han~d Forgiags: A8 forged, unless otheroriaA speoified. 

4.3 Forging Stoak: ~.s fe ►briaated. 

5. TECHIIICAL REQIII REA~EENTS: 

5.1 Die For~inga: 

5.I.1 Tensile Propertie~s 

5.1.1.1 Test S ecimenes Test specimens, machined from separately For6ed csoupons 
or rom forg~.ng stoak representing the forginge and in either aase heai~ 
treated with the forgings, or maaYd ned from prolongations on heat 
treatad forginga, shall conform to the following requirementsa - 

Tensile Strength~ pei 	 75,000 min 

Yield Strength at 0.2~ Offset or e~t 0.0166 in. 	~ 
in 2 in. Eatension Under Load (F = 10,300,000~, psi 65,000 min 

Elongation, ~ in 4D 	 10 min 

CooYrlsht195'~ pY  Soeletr of Automotive Enaineers. Inc. 	 Printed In U. S. A. 
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A M s 4139E 	 -2- 

5.1.1.2 For i s With Grain Flow: ~Vhen teet speci~ens are me~ohined Prom forginge 
no ov~er.S n. n t o es ~rith the e~xia approxime~tely pare~llel to the 
forging lin~ea, th e tensils properties ahall oonPorm to those specified in 
5.1.1.1, exaep~ that elongation may be aa lovr as 7.OJ, unleas otherariae agreed 
upon by purchaser ar.~d ve~ r. 

5.1.1.8 For in 8 Aaraas Grsin Flow: When test specimena e~re maohined from forgings 
nn over 3 n. n t akness so that the eucia ~s other than approximately 
pe~re~llel to the forging Plow lines, the tensile properties shall conform to 
the following raquirements: 	 ~ 

Tenaile Strength, ps1 	 71~000 min 
Yield Strength at 0.2~ Offse~ or at 0.0160 in. 
in 2 in. Fxtension IInder Load (E = 10,300,OOU), psi 62,000 min 

Elon6ation, ~ in 4D 	 3 min 

5.1.1.3.1 Tha elongation requirement applies only to test epecimens having s gage 
length diameter not leas than 0.25 in. and cut so that the length of the 
speaimen is in a plane parallel to the parting plane. 

b.1.1.3.2 If any individual speaimen Pails to ~eet the requirements oP 5.1.1.3, taro 
additional speaimens sFz"sll be out from ad3acent areae in the same forging 
or from the same area in two additional forgings. Should either of these 
speaimens fail to meet the value$ speoifiad in 5.1.1.3, the.entire lot 
may be re~ected. 

5.1.2 Hardness; Forgings ehall hav~e hardness n~ot lawer the~n Brinell 135 using 500 
kg load and 10 ~ ball or 100C~ kg load and 9/1̀6 in. ball, or not lo~rer than 
Brinell 140 using 1000 kg load and 10 mn bsll. 

5.2 Hand Forginge: 

5.2.1 Tensile Pror~erties After Heat Treatments Hand forgings S in. and under in 
thickn~a ss, and te st aoupons no t m~ ro than 3 in. in t2i ialrna ss fmm lar~er 
hand forginga, shall, after proper solution and precipite~tion heat 
treai~mant, aonfonu to the followiag requirements, based on the oross-seatior~al 
aroa of the fbrging befora~me~ahining. Tensile test speaimens shall be taken 
eubstantially parallel to and perpendiaular to the length of the hand forging 
in suah a mamler ae to represent the aenter of the forging. 

~ 

~ 

:~ 
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Tensile Yield Stength Elongation 
. Strength at 0.2f Offset f in 2 in. or 4D 

Cross- psi, min si min min 
Seotional Lon~ ong Long 

Ident. 	Area 	Lea~th Longi- 	Tra.ns- Longi- Trans- Trans- 	Trans- 

Class. 	Square Inahes 	Rangea tudinal verse tudinal verse verse 	verse 

CL 1 	16 & under up to 3 times 75,000 75,000 64,000 63,000 9.0 	4.0 
inal 	v~ridth, inal 

CL 2 	16 & under, over 3 times 73,000 73,000 62,000 61,000 8.0 	3.0 
incl 	width 

CL 3 	over 16 to up to 3 .timea 73,000 71,000 61,000 60,000 7.0 	3.0 
86, inol 	width, inal 

CL 4 	o~er 16 to over 3 times 71,000 69,000 59,000 58,000 6.0 	2.0 
36, inal 	vridth 

CL 5 	over 36 to up to S times ?1,000 69,000 60,000 58,000 4.0 	2.0 
14h inol 	~ridth, inol 

CL 6 	ov~r 36 to over 3 times 69,000 67,000 58,000 56,000 3.0 	1.0 

144 inal 	v~+idth 

b.2.1.1 If material is tested in the short transverse direetion, the tensile strength 
requirement shall be not lower than that shown for the long transeerse 
direction by more thaa 3,000 psi; the yield atrength roqu3rement shall be not 
lawer than the,t for the long tranaverse direction; and the elongation , 
reqirement shall be not la~ er than that for the long transverse direction by 
more than 3 peraente~ge pointa but in any aase shall be not lower tha.n 1/. 
The elongation requirement applies only when based o~.test specim.ena having 
a gage length diameter not less than 0.2b inch. 

5.2.1.2 ~toutins testing for longitudine.l properties is not required. 

5.2.2 Hardness After Heat Treatment: Hsnd forginga 3 in. and under in thiokness 
and rger forgings with sections machined to 3 in. and. under in thiclaiess 
before heat treating'shall~ after proper solution and precipitation heat 
treatment, have hardness not Iower than Brinell 135 using 500 kg load and 
10 mnn ball or 1000 kg load and 9~16 in. be~ll, or not lower than Brinell 
14 0 u sing 1000 kg load and 10 aun bal l. 

5.3 For in s with Speaial Requirements: When purahase order specifies "Speoial 
Purpose , deta ed grain f ow n forgings and~or minimum tensile property 
requirements of tensile test speoimens cut flrom forgings shall be as 
speoiPied on the drawing or as agraed upon by purchaser and vendor• 

~ 
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5.4 Forging Stoaks 	 - 

5.4.1 When a sample of stoak is forged to e~ test coupon and keat treated in the 
seime manner as forgings, ~ tenaile test specimen taken from the heat 
treated coupon ehall have properties not lower than those specified in 
5.1.1.1 and 5.1.2. If' ea test epeafinen taken from the stock after heat 
treatmerrt in the sam~ :nanner as forgings ha.s properties not lower than 
those specified in 5.1.1.1 and 5.1.2, the test shall be accepted as 
aquivalent to the test of a forg~d ooupon. Neither o£ these tests 18 
required in routine inspection. 

5.4.2 Unless othe~rise specified, tolerRncas sY ►all be in acoordanoe with coa~.ercial 
praatice for the olasa ordered. 

6. QUALITYs Material ehall be uniform in quality and condition, clean, sound, 
and free from foreign materials andfrom internal and external defecte detrimental 
to fabriaation or to performance of parts. 

7. REPC1RPSs ~_ 
7.1 IInless otherorise specif ied, the vendor of die and hand forgings shall 

flirnish with eaah shipment three copies of a report atatfng that the ahemiaal 
oomposition, tensile pro perties and hardness of the forgings aonform to the 
requiremen~a speaified. This repo rt shall inalude the purahase order number, 
material specification number, size or part number, and quantity. 

7.2 IInless otherWise specified, the vendor of forging stock shall furnish with 
•each shipment three copies of a report stating that the chemical aomposition 
of the stock conforma to the requirements specif ied. Thia report shall includa 
the purchei,se order ; number, material specification number, size, and quantity. 

?.3 Unless otherPrise specified, the vendor of finished or semi-finished parts 
shall f~Zrnish with eaah ahipment three aopies of a report shoWing the 
purahase order number, material speeiffea~ion rnimber, eontraator or other 
direat supplier of material, part number, and quanitity. When me~terial 
for making parte is produced or purchased by the parts vendo r, that vendor 
sha.11 inspeat eaah lot of ma~erial to determine aonformanoe to the re- 
quiremente of this speaifiaation, and shall include in the report a statement 
that the m,aterial aonforms, or shall incslude copiea of laboratory reporta 
showing the results of tests to determins aonformance. 

8. IDENTIF'ICAT ION t  

8.1 Die For 	as Shall be identiPied in acoordance with the latest issue of 
~ 80 . 

~ 

~ 
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