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FEDERAL SPECIFICATIO:i

ALUPi[N@iALLOY FORGI:KS

This ~lflcatlon was approved by the Comissloner, Federal Supply
$ervlce, General Services Acbnlnlstration,for the use of all Federal
agencies.

1, SCOPE AND CLASSIFICATION

1.1 Scope. This specificationcovers alundnun alloy die forqfngs and hand forgings,

1.2 classification.

1.2.1 Comosltton. Alunlnun alloy foraingscovered by this speclflcat~onshall be of
the followlngcompositionsas specified, in table 1:

Alloy nmber:

2014 2618 6151
2018 4032 7049
202s 5(XI3 7075
2210 6061 7376
2219 6066 7079

I
1.2,2 Fem. Aludnunalloy forgtftgsshall be furnished !nthe form of die forgingsor

hand forgl~as speclfled. If the method fs not speclfld, manufacturersmay use any
~~!~d 0? iQrqjng !mSt @We??lmt:

1.2.3 T r.
+%

Forg\ngs shall be suppl~ed In the temer speclfled in the order or
contract. org ngs supplied In the 1652 or 1852 tempers shall be solution heat treated,
stress relieved by compression to produce a permnent set of 1 to 5 percent, and artificially
aged. Forgings in 7049 and 7075 alloy supplled In the T73 orT7352 temper shall be solution
heat treated and aged fn a manner to develop themechanlcal properties shown fn tables 11,
111, and V, and shall be capable of passing the test for resistance to stress-corrosion
cracking 4.4.3.

20 APPLICABLE MNM4ENTS

2.1 The followingdocunents, of the Issue in effwton date of Invltatlonfor bids or
request for proposal, form a part of thfs specificationto the extent specified heretn:

Federal Standards:

Fed. Std. No. 123 - Piarktngfor Oomestlc Shtpm?nt (Civfl Awmcfes).
Fed. Test Method Std. No. 151 - Metals, Test Methods.

(Actfvltiesoutstde the Federal @vernment may obtain coptes of Federal Specfflcations,
Standards,and Handbooksas outlfned under General lnfonnattonIn the Index of Federal
$pecificatfonsand Standardsand at the prices tndlcated in the Index. The Index,which
tncludescumulativemnthly supp]emntsas issued, fs for sale on a subscriptionbasis
by the Superintendentof Docunents, U.S. GovernmentPrlntfng Offfce, Washington, M 20402.

(Slnglecoples of this specificationand other product spmfflcattons rqulred by act-
vlties outs~de the Federal Government for bidding purpnsesare avaflable without charge at
the General Services AdntntstratlonRegional OffIces In Boston, New York, Uashfnaton,DC,
Atlanta, Chicago, Kansas City, MO, Dallas, Denver, San Fmncisco, Los Angeles, and Seattle,
HA.
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(FederalGovernment$ctlvf~iesmayobta~ncopfes of Federal Speclficatlons,Stindards
and Handbooks●nd the In&x of Federal Specificationsand Standardsfrom established
distributionpotnts In thetr agmcfes.)

Military Spectftmttons:

MIL-H-6(M - Heat Treatmnt of Almtnm AlloyS.
NIL-I-6866 - Inspection,Penetmnt Method of.
MIL-I-8950 - Inspection,U?trasonfc,Wrought Metals, Process for.
MIL-S-13165 - Shot Peenfngof Metal Parts,

Htlttary Standmjs:

MIL-STO-1Z9 - Marking for Shfpsmt and Storage.
HIL-STD-41O- Qualifkatfon of InspectionPersonnel (NmgnetfcPartfcleand Penetrant).
HIL-ST0449 - Almtnm and Ma~eslm Produts, Preparationfor Shipment and Storage,

(Coptesof Mllttary Speclfkattonsand Standards rqulred bysupplfers inconnecttonwlth
specific procurementfuncttons stmuld be obtained from the procurlrqactivity or as directed
by the contractingofficer.)

2.2 Other publications. The follcwtng docments forma part of this specificationto the
●xtent specif~edhere~n. Unless a speclffc Issue Is Identified,the Issue In effetton date
of tnvttationfor bldsor request for proposal shall apply.

berlcan 5octety for Testtq and lhterlals (ASTN) Standards:

E 8 -Tenston Testfng of Hetalllc Naterlals.
B 117 - Test for5alt Spiny (Fog) Testing.

(Appltcattonforcoples should readdressed tothe Amertcan Society for Testing and
14atertals,1916 Race Strtet, Philadelphia,PA, 19103).

Cimulartto. 31 - Intematlonal Annealed Copper Standmds.

(Appellationfor
‘7

~es should readdressed to the U.S. Oepar~ntof Comerce, NSB,
Uashtngton, DC 20234.

‘d’
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3. REQUIREME;ITS

3.1 For ings shall p~duced by Mmring or pressing froma cast Ingot or fw$s-
?fabricated rolled, hand forged, or extruded) stock of suibble qualltyartdof coaposltion

as specified in table I. Whether the forcjingsare produced from cist lnmt or wought stock.
the &terial shall be sufficientlyuorked-
a thoroughlywrought structure.

3.2 Chemical composition.

3.2.1 The chendcal composition of the

3.3 Wchanical properties.

upon completion of forging operationsto produce

forgings shall bbas speclfled in table 1.

Ji?i’sh!!’
The mechanical propertiesof test specimens taken as specified fn

as specified In tables 11 and III.

TA8LE 11, Mechanical propertiesof dle forgings and separatelyforged test
.bars - test specimen parallel to forqinq flw (qraifi)Ilnes

Elongatton tn 2 fncbes
Maximum TensiIe Yield strength2J or 40 IJ minimum

Alloy Temper 3f heat treat strength ~ at 0,2 percent
No. section minimum offset Test mu n

thickness p.s.i. miniwm. Forging (forgedr
Inches p.s.i, Percent Pertent

2014 T4 4 55,000 30,000 11 16
2014 T6 Up thru 1 65,900 56,000

Over 1 thru 2 65,000 56,000 :
Over 2 thru 3 65,000 55,000
Over 3 thru 4 63,000 55,009 :

2018 T61 4 55,000 40,Oon 7 10

2025 T6 4 52,000 33,000 11 16
m-tn TcvLLIO ~~ yJiJIul : an nnn-i,),“*”

? ~fJ

2219 16 4 5$1,900 38,900 9 If)

2618 T61 4 58,000 45,000 4 6

4032 T6 4 5?,000 42rM)0 3 5
5083 Hill ~ 4 42,000 22,000 14 16

5083 H112 6J 4 4’3,000 18,000 16 16

6061 16 4 38,000 35,000 7 10

6066 T6 4 50,000 45,000 8 12

6151 T6 4 44,000 37,000 19 14

7049 T73 Up thru 2 72,990 62,000 7 10
Over 2 thru 4 71,!)00 61,000 7 10
Over4 thru 5 70,000 60,000 7 10

7075 16 Up thru 1 75,000 64,000 7 10
Over 1 thru 2 74,000 63,000 7 (4)
Over 2 thru 3 74,000 63,000 7 4)
Over 3 thru 4 73,000 62,000 7 4)

7075 173 b thru 3 66,000 56JOO 7 10
O’wr 3 thru 4 64,000 55,000 7 10

7075 T7352 Up thru 3 66,000 56,000 10
Over 3 thru 4 64,000 53,000 ; 10

7076 T61 4 70,000 60,000 10 14

7079 16 Up thru 1 72,000 62,000 7 10
Over 1 thru 2 72,000 62,000 4
Over 2 thru 3 71,000 61,000 ; 4
Over 3 thru 4 71,000 61,000 7 4
0ver4 thru 5 70,000 60,000 7
Over 5 thru 6 70,000 59,000 7 :

‘d’
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D Is dfwneter of test speclnwn.
Tensile and yfeld strength test requlremnts may be waived for material fn an

fdirectfon In which the dfmrtsion Is ;ess than 2 inches bewse of the dffficu ty to
obtain a tension test specimen su$table for routine control testing.
Die forging% lnsomeconffgur~tions of these alloys can bepu~hased In the heat
treated and mechanically stress relievedT6S2 tenqw confomlng to the mechanical
pwperties requirementsspeciffed for theT6 taper.
Wen separately forged coupons are used to verify acceptibllltyof forgtngs in the
indicated thicknesses,the propertftsshorn for thicknesses“Up thru 1 fnch”,
Includlng the test coupon elongation,apply.
As-forged thickness. W5en forg~ngs are tnachfnedprfor to heat tn?a~nt the
propertieswill also apply to themachlned heat treat thicknessprovfded the
machined thfckness is not less than one-half theorfginal (as-forged)thfckness.
Maxlnnm sectfon thickness to uhfchmechanfc~l pmpertfes apply (mn-heat-
treatable-alloys).

Maximum
Alloy bud tree!

No. TcmWr ~/ sectJon
thickee

ll)chea

2014 1% up thzu 1
Overl tbtu2
Over2 tbm 3
0ver3thru4

Tensile Yleid m-et
Kkmgmtkm

Str’engu)q, o.2per’eeetdISeL
pL’rm’@ in

2tnchor4fl lf,
mirdmum niintmum

p.8.l. p.s. 1. minimum -

64*000 55,000 3
64,000 55,000 2
6$,000 54,000 2
63,000 54,000 2

2219 7% I 4 I 56,000 I S60000 I 4

2618 I’M1 I 4 I 55,000 I 42,000 I 4

S063~/ HI12
I 4

I
39,000 I 16,000 I

14

7049 ‘I-73 up tbru 1
OvOrlthms
over 3 thru 4
Over 4 tbtw S

nom 61,000 3
7Q,000 ao, m 3
70,000 60,000 *-
68,000 58,000 2

7075 n up tbm I
&or 1 tbru 2
over 2 tbtw 3
0ver3thtw4

710000 61,000 3
71*000 61,000 3
70,000 60,000 3
70,000 60,000 2

707s ‘ml IUp tbm 3 I 6a, ooo I n,OooI s
0wr3tbm4 61,000 S2,000 2

7075 I
~~~

Iup tblv s

I

62,000 I $1,oooI 3
Orer Sthm4 61,000 4$oaM 2

7076 I ml I 4 I 67,000 I $8,000 13

7079 T71 up thrll 1
overllhm~
0vor3tbni3
Over Sthni4
0vor4thnilJ
0wr5thru6

n,ooo 61, (MM 5
70, O@ 60,000 s
lo, ooo 60,000 4
70,000 60,000 4
68,000 so, Ooo 3
68,060 S4, Ooo 3L

LtYr AJull >Lcc I
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1 0 Is a dtameter of test specinm.
iJlensile and yield strength test mqulnmnts ~yb~lndforwterlal In any

direction In which the dlmnsion is less t~n ? i@MM because of the difficulty
to obtain a tension test specimen suitable for routine control testing.

~ Die forgings in sow confiquratlonsof these alloys can hepurchwd in tha heat
treatedand mechanicallystwss rslieve? TCg2 temcrcrtnfoming to the f~han{cal
propertiesrequirennts specified for the Tfitanper.

~ Mximrnsection thickness towhichrtechanical propertiesapply (non-heat-treatable
alloys).

3.3.1.1 A forging representingthe first productionlot of forgings prpduced fmmncM or
significantlyreworked dies, significantlychanged forging productionprocedures,or fron
significantlychanged stock (see 3.1), shall be tested Inaccomiance with 4.2.3.1.

3.3.1.2 If test specimensare taken from forgings of the alloys ltsted in table 111 so
that the axis is not substantiallyparallel (withfn plus or minus 15”) to the metal flow
lines in the specimen,the mechanical propertiesshall conform to the requirewnts of table
111 except,that the elongation requirementsshall be as specified by the procurlngactlvlty
for test specimenstaken so that the reduced section (1) Is in imnediateproximityto an
abrupt change in section th~ckness;or (2) intersectsthe parting plane within lt~ inch of
the flash line.

T73?%W%%%
Themchanical propert~esof hand forgingsof 2914-T6,1652; ?f)49-

, 7079-16,T652; 6061-T6 orT652; 2618-T61; 2219-16,T552; and 5983-
Hlll, H112 determinedfrom speci~ns taken in accordancewith a.2.3.2 shall conform to the
applicable propertiesspecified in tables IV thru XI.

3.3.2.1 The propertiesin tables IV, V, VI, VII, VIII, and IX anply to hand fornings
that are essentiallyrectangulartn cross section. The requirwnentsof long-transverseand
short-transversepropertiesapply also to the squares even though both transversedimensions
are equal length. The cross-sectionalgrain directton,perpendicularto the longitudinal
direction,of hexagons and rounds shall be consideredthe long transversegrain dtrectlon.
The direction of the long transverseproperties shall be identifiedas required in 3.7.
Blscults, octagons, rings, and contour hand forg$ngsare considered to be special purpose
forgings (see 3.3.3).

w“

‘u;
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ickness~/ ~/ AXiB of tel$t

inchcm specimen

Um@tudind
)ptbm 2

[mng trvs.

)vcr i? thru 3

Ixmgitudinal

Long. trvso

Shorttrva.

Imgttudind

)ver 3 thru 4 Imng. trvs.

Short trws.

Longitudinal

Over 4 thru 5 LQng tins.

Short trws.

Longitudinal

Over 5 thru 6 Img trvs.

over 6 thru 7 I

over 7 thru II

lipthm 2

Over 2 thru 3

short trvs.

Longitudinal

Long trva.

shorttrw.

Jangitudtnd

long trvf).

Short trve.

lmgttud!nal

lm~ trvoo

lmgltudinal

Imng trvs.

shorttrva.

‘1’unsi]c Yiuid strwzth ~/ }:long:~timl 2,;

strength~~ minimum Perc(’ntn~in~in

minimum p.S.1. p,soi. 2 in. or 41)3/

65,000 56,000 H

fi7,0i)U 56,000 3

64,000 56,000 8

64,000 55,000 3

62,000 55,000 2

63,000

I

55,000
I

8

63,000 55,000 3

61,000 54, 000 ‘2

(iZo000 54,000 7

62,000 I 54,000 2

60,000 53,000 1

61,000 53,000 7

6),000 I 53,000 I 2

60,000 I
I

58,000 ~

59,000 !

59,000

57,000

65,000

65,000

64,000

64,000

~~, ()()()

52,000
I

2

52.000 1

51,000 6

51,000 2

51,000 1

56,000 I 8

56,000

t

3

S6,000 8

55,000 3

52,000 2
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TM- 4/6/
kJe& -

0ver3tbru4

over 4 tbm 5

OwerS tbm 6

0vw6tbm7

tile IV (Comkhttted)

~ Uvs.
I

63,000 I S5,000
short Imo. 61,000 51,000

l-lmdti 62,000 S4,000

IAMq tmo. I 62,000

I
54,000

=%-=-t=
~ trm. I 61,000

I
53,000

8

3

2

7

2

)

7

2

mort tm . 59,000 So, ooo 1

60.000 52,000 6

- tins. I 60,0m I 520000 I 2
I

ab’t trvs. I 58,000 I 49,000 I 1

1 U)@wihal S9,000 Sl, ooo 6

I

(wcr 7 thru 9 ~ Inc. 59,000 Sl, ooo 2

&rt 1-6. S7.000 46,000 1

‘%./

1 HaxlM Cmss”sectfonal am is 2s6 square inches.
dJ Tenslle property mqulrt=nts may be mlved for -terlal 1n any dlrectlon In

which the dhenslon Is less than 2 Inches because of the difficulty to obtain
a tension test specfm suitable far routine control testing.

3 D is diameter of test spedmn.
~ Thickness Is masured In the short transverse directionand appll- to the

dl=nslon as forged and before ●ny tnachlnfngoperation.
5J I/henthe as-forged dhu?nsfon Is 0 Inches or less, the guaranWed pmpertfes

shall be based on the machined thfckmss at the tfm of heat tmatmnt.

8
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L.,

. ——

Temper

.-

T73

Table V, Mechanical properties uf alloy 7049 hand forgings 1/

Over 2 thru 3

Over 3 tbru 4

Over 4 thru 5

Tensile Yield strcngtb ~/ Elongallon2J
Axi6 of test f3trength~1 minimum percentmin.-in

specimen minimum p. soi. p.s. i. 2 in. or4D 3/

Longitudinal 71,000 61,000 9

Long trvm. 71,000 59,000 4

shorttrvs. 69,000 58,000 3

Longitudinal 69,000 59,000 8

Lmw trve. 69,000 57,000 3

short trva. 67,000 56,000 2

Longitudinal 67,000 56,000 7

Long trvll. 67,000 56,000 3

shorttrw , 66,000 55,000 ,)

“%”/’

1 Maxhun cross-sectionalarea Is 256 square Inches.
dJ Tensile property requirementsmay be uatved for material In any dlrectlon In

uhlch the dlmenslon Is less than 2 Inches because of difficulty In obtalnlng
a tensile test speclnen suitable for testing,

3 0 !s d~amttr of test specimen.
iJThlckness Is measured In the short transversedirectionandappltes to the

dlmenslonas forged and befo~ any machlnfrrgoperation.
5f Uhen the as-forged dimension Is not qnater than 6 Inches, the guaranteed

properties shall be based on the machined thicknessat the tlme”of heat
treatment.

9
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Table W. Mechanical pmpertie~ of alloy 7075 hand forgings ~/

Yield strwgth
minimum

p.6. i.

~c~css </y AxiB of teat
Tensile

Temper st rwtgtb 2/
inches qwcimen minimum p-e. t.

Elongation 2/
pcrccnt min.-in

2 in.or 41)3/

9I Longitudinal 74,000

up thru 2
Long trim. 73,000

63,000

61,000 4

!)LOngltudind 73,000

Over 2 thn 3 Long trva. 71,000

Short trv8. 69,000

61,000

59,000 4

58,000 3

Longitudinal 71,000

T6 Over 3 thru 4 sag trva. 70,000

shoti trvs. 68,000

60,000 8

58,000 3

57,000 2

I
Longitudinal I 69,000

Ov{!r 4 thru 5 Long trvs. 68,000

Short trvs, 66,000

58,000

56,000

7

3

56,000 2

Ix@tudinal 68,000

Ovcr 5 thxu 6 Imlg trvs, 66,000

Shorttrv5. 65,000

56,000 6

55,000 3

255,000

Longitudinal 74,000

Up thru 2
Long triw. 73,000

63,000

61,000

!-)

4

Imgltudinal 73,000

owr 2 thru 3 Imng trve. 71,000

Short trvs. 69,000

61,000 (J

59,000

57,000

4

2

‘1’fifi~ ImngMudin8J 71,000

(W~*r3 thlw4 bng trvs. 70,000

Shorttrvs. 68,000

60,000 8

58,000 3

56, O(NJ 1
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Table VI (Continued)!

“’=---’
Ylcld strungth~i

mmlmum
poo.i.

58,000

56,UOU

55,000

56,00?

55,000

54,000

56,000

54,000

52,000

55,000

53,000

51,000

53,000

51,000

50,000

51,000

50,000

49,000

54,000

52,000

50,000

53,000

50,000

48,000

Tensile
St rtmgti ~/

mtdmum p.s.i.

Elongation 2/
wrccnt min. inAxh of test

npcclmtin
T{!n~pur

Tf152
(Cent)

2 in.or 4113’

iLongltuclinal 69,000

Gfl,ooo

(x, 000

over 4 thru 5 long trv8.

1Short txw.

68,000

66,000

65,000

(i

3

1

Longitudinal

OV(!r 5 thru G Long trw.

shut trw .

Longitudinal 66,000

64,000

6], 000

7

4Long tins.[]P thru 3

3

7

short trve.

Imgitudinal 64,000

63,000

co,000

!!(her 3 thru 4 Low trw.

Short trva,‘k..---’
7’73

tm~ltudinal 62,000

61,000

58,000

3OV1’r 4 thru 5

OW!I” 5 thru G

Long t ma o

2Short trw.

LOr@tudtnal 61,000

59,000

S7,000

6

3

2

[angtrw.

short trim.

66,000

64,000

61,000

64, t)O0

63,000

60,000

Longitudinal 7

4

3

bng two.

short tlwl.
T7352

fmgitudinal 7

3

2

LO* tm?a.

short trim.
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Tabk VI (Continued)

Tencik Yield Otrongttl ~/ LMngatlon 2/

Temper Thickness ~/ 5/ Axis of test #trtmgth;/ minimum
incka - qwclmen

porwnt min. ‘in
mtnlmum p.0.1. p.s.l. ? in,or 41)3/

Lon@udtnal 62,000 Sl, ooo 7

Over 4 thru 5 long tIwR. 61,000 48,000

I
3

t--

Shoti tins. 58, 000 46,000 2
T7!152
(Cmt) Lof@tudhmJ 61,000 49,000 6

owr 5 thru 6 bng txnw. 59,000 46,000 3

short trvs. 57,000 44,000 2

1 t!aximum cross-sectional area 1s 256 square inches.
4J Tensile property requirements may be waived for material In any dlrectlon in which

the dimnsion is less than 2 tnches because of difficulty In obtaining a tensile
test specimn suitable for testing.

d
3 D is dlamter of test sp~imn.
J Thickness fs measured In the short transverse dlrectton andaoplles to the

dimension as forged and before any machining operation.
5J Wen the as-forged c!lmension is not greater than 6 inches, the guaranteed p~perties

.h 11 be &W~ ~fiatta11 bkn w.-bodaa~ &k4-L- -e +h* ~?r= ~fblK. llRl&lllll~U bll ?QRl!~a> ~~ bllG Mixit tre?itmfit.

Table VII. Mecbanic&d pm~tiie80fdloy 7079 handfo@wsJ_/

Turnpcr

.—

T6

0vcr3 thru4

Tcnsllc
Axi80f teat ctrm@h~/

opccimen mlnimump.s. i.

hmgitudlnal 72,0100

inng trvs. 71,000

Irmgftudlnd 72,000

I.Oq tpf~. 70,000

short trw, 67,000

tang Iwdtd 71,000

tang trvs. 70,000

short trvo. 67,000

Yieldstrungth~/ }:lot@ion 2/
minimllm percent mtn. ‘In
p.s.i. 21n. or41)~/

63,000 9

61,000 S

62,000 !)

60,000 5

56,000 4

61,000 9

69,000 5

56,000 4

‘4

12

4
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Table VII (Continued),

‘u”
—-—’- ---

Kloq@hMl 2/

pcmwn( mh. in
2 h. or 4D ~/

——

“I”fmpur

——

,..

Ii‘Ont)

‘1’G52

Tenaik
strungth ~/

m(nimump. s.i.

70,000

69,000

66,000
——

69,000

68,000

66,000

68,000

67,000

65,000

67,000

66,000

64,000

72,000

71,000

72,000

70,000

(37,000

71,000

70,000

67,000

70,000

69,000

66,000

Yiu}d utmmgfib{/
minimum
p.s.i.

w?kn’we y y
lnchcs

Axis of teat
qlechnem

bngitt~dhd 60,000

5a, 000

55,000

9

4

4

(%’t:r 4 thru 5

shortmm.

9

4

4

Lo@tudnd $9,000

S6, 000

54,000

(her 5 thru 6 Long trw,

shorttrvs.

9

4

4

Longitudinal 58,000

54,000

53,000

Over 6 thru 7 Long trw,

shorttrw .

Lmgitudhml 57,000

53,000

52,000

9

4

4

Over 7 thru 8 Long tnw.

short trvs.
‘u”

Imgttudiad 63,000

61,000

9

5
UP thru 2

Long trw.

Longitudinal G2, 000

60,000

55,000

!)

5

3

Lcmg tmO.(Wcr 2 thru 3

ov(!r 3 thru 4

shorttrw.

Mngitudlnal 61,000

59,000

55,000

9

5

3shorttrw,

Imn@tudtnal 60,000

68,000

54,000

9

4

3

13

(?vcr 4 thru S Long trvs.

shorttrva,
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Table VU (Continued)

Tcnsllu
Rtrcngth i!/

minim urnp, s.i.

Yiulfl str~wgth 2/
minimum

p.n, i.

t:longnl tml :

P4’lW’IN 111111. -Ill

2 in. or 41) :!

AxIa 0( Lwt
apuflmcn

lmgltudhal

Ixmg trvo.

shorttrve.

(;!1,(loo

(;8, 000

f,~ , ()()0

59, w-to

56,000

53,000

58,000

54,000

51,000

!)

4

3

!)

4

:1

T652
(Cent)

T

OVcr 6 thru 7

Imgitudinal

Ilxlg trva.

short tnfa.

68,000

67,000

65,000
\

(%w”I”7 thru 8

Lcmgitudhal

l.o~ tnfs.

short trvs.

(;7, MO

Ii(i ,000

G4,000

57,000”

52, 000

50,000

!)

4

3

Maxinwm cross-sectionalarea is 256 square inches.
Tensile property requir~nts may be waived for material in any direction in which
the dimension Is less than 2 inches because of difficulty inobtiining a tensfle
test specimen suitible for testing.
D is diameter of test specimen.
Thickness is measured in the short transversedirectionand applies to the dinw?nsion
as forged and before any machining operation,
Uhen the as-forged dlmnsion is not qreater than 8 i~hes, the guaranteedproperties
shall be based on the mchined thicknessat the time of heat treatment.

“%4’-;

TableVIII. Mec~ical pm~titesofdlq6061 handforging81_/

Ekx@lon~/
mrcent mint h
2h. or4D3/

‘llilckness4/5/
lncks@-

Temper

T@ or

TQ62

Lmgttudlnal Se,ooo 35,000

Luq trw. 38,000 S5,000

akrt tmB. S7,000 M,ooo

1

10

8

s

up tbru 4

I Lol@tQdtMl 37,000

I
S4,000 8

Over 4 tbru 8 q WB. 37,000 &*ooo 6

akrttrvs. 36,000 32,000 4

14axlmsncross-sect~onalarea Is 256 square Inches.
Tensile property requirementsmaybe waived formaterlal lnany direction inwhlch
the dl=nsion Is less than 2 Inches because of difficulty Inobtalning a tensile
test specimn for testing.
O is diameter of test spwlmn.
Thickness Is nmasured in the short t?msverse direction and applies to the dfmenslon
as forged and before any nuchining operation.
ForT652 forgln thicknesses re@ter than 8 Inches at the tlw of heat treatment,the

! 7propertiesshal be as speclf d in the contract or pumhase order.
Uhen the as-forged dimension Is not greater thsn 8 Inches, the guaranteedproperties
shall be based on the machined thicknessat the time of heat tmatnwnt.

u
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Table IX. Mechanicalpmpeties of bmxffoz’@fW
(maximum thkthtoaa -4 inctw) ~/ - alioy 2618

T ‘made Ytdd @t~b ~/ E*MtRl y

romps? Tbt&luoo :/ Axt@ d toot m y tiakum
I$ubtw @OOtDa

pome9tntta,in
18tatmulapos.lop.s.l. Zh. or 4D ~/

l’——’”— I
68,W

I
47,000

up *I9 a
I

~ tm8.
I

M,000
I

4a,ooo

QloI%tns. 62,000 4%,Ooo

k@udtaal 67,000 46,000

I abrt trvs. I 62,000 I 42,000

t

5

4

ml

~~~ 66,000 46,000

Over 3 thru 4 ~ trw. 68,000 40,000

abort trw. Sl, ooo 89,000

7

6

4

7

5

4

D Is diameter of test specimen.
Tensile and yield strength test requfrenrwts may be waived for materfal In any
direction in which the ditnenslonIs less than 2 Inches because of the difficulty
to obtafn a tension test specimen sultible for routine control.
Maxlnnnncross-secttonalarea Is 144 squarv Inches.
kfhenthe as-forged dimknston is not greater than 4 Inches, the guaranteedproperties
;hall be based on the machined thicknessat the tfme of heat tnatment.

Table X. Mechanical propertied of hand forgings
(maximum thickness -4 inches) Q/ alloy 2219-I%, 2219-T8S2

Temper

LOngltudinal

Ehmgation
Tendie g/ YieldatIw@h ~/ pement in
8trength, at 0,2 peroertt 2 inches or
minimum offset, minimum 41) ~/, minimum
p.s.i. p.8. i. parceat

I
58,000 “40,000 I 6

‘l%
I
Long trwc

I
5s, 000

I
!)?,000

I

4

I Short trim. I 5s,000 I Ss,ooo I 2

T8S2

Longitudinal

Low trw.

Short trw.

62,000 50,000 6

62,000 49,000 4

60,000 46,000 3
1 1 1 I

,

0 fs diameter of test specfmen.
Tensile and yield strength test requfremnts may be wafved for material in any
direction in which the dlmenslon is less than 2 inc.hes.because of the difficultyto
obtafn a tensfon test specfmen suftible for routtne control.
For cross-sectionalareas greater than 144 square fnches,or thfckness greater than
4 Inches at the time of heat treatment, the propertiesshall be as speclffed fn the
contract or purchase order.
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Table XI. Mechantcd pmpertles of~d forgings
(maximum oectionthickneao-4 inches) l_/ - alloy 5083

lJ

2J

g

Temper

Hill

H112

Direction

LOngitudind

LQng trvs.

Uxqfitudhml

Long trw.

Ten~lle ~/
strength,
minimum

p.s. f,

42,000

39,000

40,000

39,000

Yield stre@h ~/
●t0.2 pement

offset, minimum
p. B.i*

22,000

20,000

18,000

16,000

Elongstkm
percentin
2 lnehesor

4D j/, minimum
percent

14

12

16

14

For thickness ?reater than 4 fnches, the pmpertles shall be as specffled tn the
contract or nurchase or+r.
Tensile and yield strength test requlrecmts may be waived for material In an

zdirection In which the dlnxmsion Is less than 2 inches because of the dlfficu ty
to obtain a tension test specimen sui@ble for routine control testtng.
D Is dlmneter of test specfmen.

3.3.3 Special purpose and larqe forgings. ‘Fordfe forgfngs and hand forgings (1) of
gnater crqss-sectionalarea or (2) trvated In sectton thickness g~ater than covered
by this specificationor (3) @ien ~he-pu

T
se or conditions under wt?lchthe forgtng is to

be used so dictates, the requirementsshs 1 be as speclffed In the contract, order, or
drawing. In such cases the mechanical propertiesof test specl~ns taken from locations
Indfcatedon the drawing shall be as spectfied in the contract, order, or dmwlng.

3.3.4 When die forgings,other than 2014, 7075 and 7079and as covered In 3.3.3, are
machined before heat treatment, the propertiesof the as-forged thicknesswill apply unless
the for ings are machined to less than half the orlglnal (as-for d) section thickness.

! rPropert es of material machined to less than half of original thckrtess shall baas agreed
upon betwen the contractorand the vendor for properties required greater than covered by
the specification.

3.3.4.1 Iihenhand forgings, other than covend fn 3.3.3 are machined before heat
treatnnt, the propertiesof the as-forged thicknesswill apply regardlessof machfned
section thickness.

3,3.5 The mechanicalpropertiesof any forging supplied inunytewper (see 6.2) other
than one shovm for that alloy In tables 11 throuh XI, inclusive,shall after suitable

7heat treatment conform to the applicablepropert es shown in tables 11 through Xl,
inclusive. Specimens shall be taken in accordancewith 4.2.3.1 and 4.2.3,2.

3.4 Resistance to stress-comsion cracking (7049-173,7075-T73and 7075-17352,

3.4.1 Resistance. $usceptlbllityto stress-cowoslon cracking shall beestabllshed
by the cribrla as covered in 4.9.

3.4.2 Ca bill
Y

Forgfngs supplied shall be capable ofexhibftlng noevldence of
stmss-corroson cracking when subjected to the test specified In 4,4.3. ?he-suppller
shall maintain records of all lots so tested.

3.S Internal defects. Uhen so specified (see 6.2), forgings shall be Inspected
ultrasonicallyfor internaldefects. Test methods and Ilmltsof acceptabilityshall be
as agreed upon by the vendor and purchasingactivity,

3.5,1 Intmmal defects [IllrForce onl ngs shall be ultrasonicallyInspected

3.6 Tolerances. The forgings shall conform to the shape and dimnsions specified (see
6,2), Wi~ in such vari~tlonsas may be shmm on the ctrawtngs.

16
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3.7 Marking of hand forgings. Mless otherwise specified (see 6.2), hand forgingsshall
be marked continuouslyalong their length with the alloy and temper designation, Inapplicable,
fn characters that an? clearly legible and that will not be obliteratedby ordinary handling.
For squares,’themarking shall be pn the fact that is parallel to the direction of the long ‘
transverseproperties.

3.8 Heat tn?atmnt. Unless otherwise specified (see 6.2), apol+cable tempers of forgings
shall be heat t-ted in~ccordance with the nquirermts ofllIL-H-6088.

bli;;rs=”
The forgings shall be of unifomq~lity and condition, free from

o ds, seams, laps, cracks, segregations,spongy areas, or other defects,
which muld adversely affect their serviceability. Surface defects maybe explored and if
they can be removed so they do not appearon re-etching (see 4.6) and the required section
thicknesscan be maintained,they shall not be cause for njection.

3.9.1
forging,

3.9.2

3.10

Mhen specified (see 6.2), the grainflcw pattern shall confom with thatof a sample
photograph or drawing approved by the procuringactivity.

The forgings shall not & repaired by plugging orweldfng.

Surface condftioninq (Air Force only). Unless othemise specified, all heat treatd
and machined die forqinqs pruchased,for use on Air Force contracts shall be processed to
produce surface comp&s~ive stresses in both internaland external parting line areas and
areas wher “end grains” have been exposed by machining. Surface worftingby mean$ of shot
peening or rolling to induce residual residual surface compressive stresses shall be applied.

4. QUALITY ASSURAHCE PROYISIOIS

4.1 Respossibility for inspection. Unless otherwfse specified in the contract or purchase
order, the supplier is responsibl,e.for the performanceof all inspectionrequirementsas
specifiedherein. Except as othemise specffied in the contract or order, the supplier may
use his own or any other facilitiessuitable for the performanceof the inspection requirements
specified herein, unless disapprovedby the Govemnent. The Government resew= the right
to perform any of the inspectionsset forth in the specificationwhere such inspectionsare

4.2.1.1 Die for in s
**

A lot shall consist of forgings of
forgingsof s n ar s ze and shape of the same alloy and heat

—...4--.6.
Iwu!l=n=tl-”

the same shape or group ~f
treated In the san furt~ace

charge: If forgingsare heat t~ated in a continuous furnace, forgings charged consecutively
during continuous operation of the furnace shall be considereda furnace charge. For
forgingswighing 5 pounds or less, the maxfmnw eight ofa lot shall be 2000 pounds, and
for larger forgings It shall be 6000 pounds.

4.2.1.2 Hand forgi A lot shall consist ofnotmm than 6000 pounds of forgingsof
the same alloy, temper, at treat furnace charge (when heat tmited), and dimnsions
submitted for inspectionat one tinu!.

4.2,2 Sampling for chemical analysis,
I I ~~

4.2.2.1 lncptanalysls. At least one sample shall be taiq frwh each cymupof ln~ts of
the Same alloypou mi stmltamusly from the sam source of molten ~bl by the producer
and analyzed to detennfne confonaance to 3.2. Ingots not confoming to this specification
Sb~] be rejected. Complete ingot analysls records shall be available at the producer’s
plant to the procuring activity.

I
4,2.2.2 Finished product analysis. {lnlessconmllancewith 4.2.2.1 is established,an

analysis shal’fbe Iwie as specified ~nmthod lllor ll?of Fe4. Test ?bthod Std. :Io. 151,
for each 4,(NX3

r
nds or less ofmaterlal comprising the lot, except that not ~n than one

analysis shall required per pie’C@.
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Stc~ ‘lo, 151 methcd ASTHEl! (Figure 3) shall be taken tc represent the lot. If the cnMs-
sectional area of the fJrging is too SIM1l to permit use of the standard specimen,mall
size round specimns per Fioure 8 or rectangularspecimensper FiPure 6 of mthod AST’1::
shall be used. If the forging Is too small to obtain any of these specimens,the test
method shall be as directed by.the procuring activity (see 6,2). The tensfletestspecimn
used for testing in accordancewith 4.4.2 may be utlllzed for the stwss corrosion
acceptance test of 4.9.

4.2.3,1 Dle forqings.

(a) At least tw tensile specimens, one parallel to forging flow llnes
and one transverse to forging flw lines, shall be taken fmm a forgtnq
representativeof the first production lot of forgingsproduced from
each new die or slgnlflcantlyreworked die, and tested to determlhe
confonmnce with the requfrments of tables 11 and 111. Results of
such first Item tests shall be made available to the procuring activity.

(b) For production,the tension test specfnen shall be taken fmna test
coupon forged from the stock used in making the forgingsand heat treated
with the lot which is represents or from a prolongationof the forgln $

7or from a forging chosen to represent the lot. The test specimen sti I
be taken so that the axis of the speclrwn Is substantiallypanllel to the
dlwction of forging flow llnes In the test coupon or fo~gho, except tlut,
when specified,an additional test specinen shall be taken so that the axis
of the specimen Is transverse to the diwctlon of forging flow lines in the
test coupon or forging.

4.2.3.2 Hand forqlnqs. The tension test spectnens shall be taken fmma prolongationof
the forgfngs or from a forging chosen to represent the lot. The specl-n repnsenting *
longitudinal.dfrectlonshdll be taken so that its axfs cotncldes wtth Me longitudinalcenter
line of the forgings, and the specimen represl?ntlrrgatransversedfrection shall be taken so
that the midpoint of Its axis shall lie on the longitudinalcenter llneof the forging. For
any specimen$ the midpoint of iu axis shsii be at ieast one-haif of the forging thickness
from any surface of the forgings. Tests will regularly be made only In the long transverse
dinction, but when required by the procuring activity, tests shall also be made tn the
longitudinaldirectionor short tmnsverse direction,

4,3 Visual examination.

4.3.1 Tolerances. At least three forgings from each lot shall be m?asun?d to determine
ca’pllance with 3.6.

4.3.2 Workmanshl
+“

Vfsml examinationofat least
establish comp ante with 3.7, 3.9, and 3.9.2.

4.3,3 Prep&rationfor delive . me p~senatf~o

thrwe forgings shall be made to

packing, andmatifngskll be

4,4 Tests.

4.4.1 Chemical analysis. Chemical analysis sIM1l be made bywetcherdcal or spectrochemlcal
methods ln&ccordance’Wi~cd. Test Mthod Std. M. 151, method 111 or 112. In case of
dispute, Chmnlcal Maly$ls byliet Chemical, nMhod 111 of Fed. lest Method Std. Ho. 151 shall
be the basis for acceptance.

4.4.1.1 JAlr Fome onl~. Forgings shall be panetrant inspected fn accordancewith
MIL-14866* Penetnnt materials shall be ●qual toor greater than Group V sensitivity.

4.402 TensIon test. leosfleandy~eld strw
T

hs and elongation shall be determined In
accordance wl~ 8. Theyleld strwgth she 1 be de-lned bytMoffsetm~d.

4.4.3 Strws-comslm mckln ~est. Spedsumsof 7049-T73, 7075-T73and7075-T73S2
follwlng stress<ormston test:
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(a)

(b)

(c)

0~-A-36711

Thtrty days’ exposure.

Stressed In the short transve=e dl rwctton WIth nspect to grain
flow ad )81cIat a constint strain. The stress level shall be 75
pemtnt of the longitudinalyield strength specified In table 11
or Y, as awl icable.

The stressed specfxmtnshal1 be exposed to a solution of 3-1/2
Perrent ?laClconfomlng to the purl~ and oflrequlremnts of
ASIN Bl17, at roun temperature,by alternate Imersion. The
exposure c~le shall consist Of 10 rnfnutesimrston ~fIthe
solutfon and SO m~nutes out of solutton, Speclnens must be drfed
prior to each Inwrston.

4.5 Heat trcatint.

4.5.1 Specimensof’alloy 2014 material In the solutlon heat-treatedtemper (T4) shall not
be required to be mechanicallytested wlthln 4 days after completionof the heat treatment.
If the manufacturerelects, samples may be testid prlpr to 4 days’ aging. If, however, the
results fail to conform with the requirementsof table II, these tests shall be made after the
expirationof 4 days without prejudice,

4.5.2 Dlscolorattondue to heat treatnu?ntshall not be cause for rejectton.

4.6 Macroscopicexardnatlon.

4.6.1 Each dle forging shall be etched by swabbingor fmnerslng inan aqueous solution
of sodiuu nydroxideafter whfch it shall be thoroughly rinsed tn water followed by a wash in
nitric acid or in chromic sulfuricacid solutionor other solution where will produce a surface
of equivalent suitabilityfor vtsual insp~t~on. At the option of the procuringacttvity (see
6.2), a saruplingplan nay be used in lieu of etching each frwiw.

rc~.lel h~’,irForce only Forqings shall be penetrant inspected in accordancewith
,lIi-I-6oii. enetrant nater~als utilized shall he equal to or qreater than GmJp V sensitivity.
At the option of the procuringactivity, a sampling plan nay be used in lieu of 100 percent
penetrant inspection.

4.6.2 When an doubt exists as to the hcmgeneityof the material, the etched forgings shall
be examinedwith a glass of approximately10 diametermagnification. A representativeforging
shall require deep etching of the entire cross section.

4.7 Surface conditioning (Air Force only). Shot peening shall be accomplishedin accord-
ance with NIL-S-13165except t~t corrosion resisting steel shots will be used in lieu of steel
shots, For intensitiesof O.O1OA and over, the stintsize shall not be smaller than 0.028 inch
diameter.

4,8 Internal defects. When specified (see 6.2), inspectionfor internal defects shall be
Comkicteil in accordance with MIL-I-8950..

. ,,,.
4.0.1 Internaldefkcts (Air force only): Unless otherwise specified,all forfflngsshall

be ultrasonicany inspected in accordancewith MIL-I-8950, Acceptance level shall be Class
A for all areas designated as crftlcal on the B/P and Class D for all other areas.

4.9 Acceptance criteria for stress-corrosioncracki Susceptibilityto stress-corrosion
cracking for 7949-T73, ~ and 7mf 11 reestablished by the following
criteria:

(a) Oetermine electricalconductivityand tensile properties ona minimun
of 3 specimens.

(b) If the cdnductivlkyis below 38,0 percent Intemattonal AnnealedCopper
Standard (lACS) (NBS cirtular No. 31), the material is considered
unsatisfactoryand must be reprocessed,regardlessof property level.

(c) If the conductivity is 40 percent IACS or higher and tensile properties
meet the mininun values specified herein, the forgings are considered
to be satisfactory.
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?.’ IC conductivityis bet”~en 33 and t’)~ercent l~CS, If lono transverse,..
tensjle Drooert;es meet t:nerininur ~i~i~s sn~cifiedherein, and if
the yield strength doe$ not exceed the sDecifiedminfrum by more than
11,900 pounds oer square inch, tbe for~ingsare consideredto be
satisfactory.

(e) If conductivityis belo~l40 percent I’C5 and the yield strengthexceeds
the specifiedm~nlmum value by 12,000 pounds per square inch or more,
the forgingsare considered suspect.

(f) !</henforgingsare considered suspect, they may be reprocessed or a
sample of the forgingsnay be heat treated for not 1$ss than 39 minutes
at 870°F. and quenched in cold water, Conductivityshall then be
measured within 15 minutes after quenching. If the differencebetween
this measurementand the original neasurementon the T73 forgings Is
5 percentage points or more, the 173 tenmer forgingsare satisfactory.
If the difference Is less than 6 percentagepoints, the T73 forgings
must be reprocessed,

4.10 Special inspectionprocedures. !4hen special purpose or large forginqsare speclfled,
the inspection procedure,as related to the number and locationof tist samnles taken fmm
the forgings, shall be subject to the approval of the procuringattivity.

4.11 Rejection and retests.

4.11.1 Rejection. If any individualtest specimen falls to conform to this specification,
the lot representedby the specimen shall be rejected.

4,11.2 Retests. If a lot of material is rejected in accordancewith 4.6.1, retests of
that lot sl~~pennltted in accordancewith the provisionsof Fed Te,stMethod Std. ‘Jo.
151 by: (a) Taking twice the original number of test specimens frornan area in the orininal
sample forging adjacent to the area represented by the failure,or (b) taking the original
number of test specimens from an area in each of two other forgings identicalto the area in
the original sample forging representedby the failure. Should any of these specin?ns fail
~c .Am4e- ~~ :,$h$.mAP484#.9+4n.&u*ll”B,ll ]~t rksll & --4-**nA

apcbt * *buL#wll, m ect?re atPul I # CJS&kGU.

5

5
Witn
.requ

PREPARATIO:IFOR DELIVERY

1 Preservationand packi All forgings shall be preservedand packed in accordance
-649. The procuring act!ivityshould specify the levels

red. iJhenthe levels are not specified, level C shall be used.

5.2 Harkinq. Ibrking shall be in accordance with 5.2.1 or 5.2.2, as speciffed (see 6.2).

5.2.1 Civil a encies.
---l-+-

In addition to any special mark{ng requiredby the contract or
order, shlpp ng conta ners shall be marked In accordancewith FE9-ST!l-123.

5.2.2 Wlitiry requirements. In addition to any special marking required by the contract
or order, shipping containers sha11 be narked in accordancewith 1411_-STD-129.

6, NOTES

6.1 Intended use.

6.1.1 Alloy 2014 is rmst commonly used for general app?lcationswhere high strength is
essential. After artificialaging to the tenper T6, it has tensileand ylcld strengthsecond
only to alloys 7075, 7076, and 7079.

6.1.2 Alloys 2018, 2218, 2618, and 4032 are used for elevated temperatures(approximately
450”F.) applications. Alloys 2018, 2218, and 4!)32have been used for aimraft engine pistons
and cylinder heads.

6.1.3 The use of alloys 2025 and 7076 Is largely conffned to propellersfor aircraftand
impellers for superchargersand engines.

6,1.4 Allo 2219 is used for applicationswhich require noodweldabllity and untfomityof
fstrength of we ds, moderate strength at room temperatureand high strength in the range of

500 to 6oo°F.
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TMLE XI?. 9rinell haminess (minimum)
-mwtal destgnation 3rinell hardness

2014-T4
2014-T6
2018-T61
2025-T6
2218-T61
2618-T61
4032-T6
6061-T6
6066-T6
6151-16
7049-T73
7075-T6
7075-T73
7076-T61
7079-T6

100
125
100
100
100
115
115

1:
90
135
135
125
140
135

6.7 AlloYand temper designations. The alloys and temper designationsused In this
s~clfication conform to the designation systems recognized by the Alunlnum Assoctatlon
and in accordancewith A!ISIStd. H35.1, -

MILITARY INTERESTS:

Custodians:

Amy-tlR
!tavy- AS
Air Force - 11

Review acttvfttes:

DOD-USA

Pmparlnq actfvlty:

rlavy- AS

Cfvll Aqency Coord~natlng

COIWERCE-NBS
GSA-FSS
JUSTICE-FPI------- ..
Plnlm.-rf)>

USDA-AM

Actlvltfes:

Army -MI, UJ, AT,AV
:Iavy- OS, SH, YD MIlltary CoordinatingActlvlty:
Alr Force - 84

DOD-!fSA
User activlttes:

Anqy-GL, W, ~fC

Orders for this publicationare to be placed with the General Services Adminfstratfon,
acting as an agent for the Superintendentof Docnnts. Seesectlon 2ofth4s speclflcat~on

‘u to obtainextra copfesand oWer dwmnts refemced hemfn. PAce20 centseach.
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6.1.S Alloy 5063 (

6.1.6 Alloys WI
dlfffcult to foqe in
any of * al~lnw f(

~fI.A-3f7H

s a nonheat-treatable,moderate-stmngth il~oy with wod *l&bfllty.

and 6151 are extensively used for Intricateparts‘thatare more
the harder alloys. Alloy 6061 Is the mst resistant to corrosion of
rglng alloys.

6.1.7 Alloy 7049-T73 Is used fnappllcatlons requiring htgh stren@h and high wsfstance
to stre$s<wmslm cracktng.

6.1.3 Alloy 7075 Is used for snail andmedimslze forgfngswhere maximmwiqht sav~ng Is
essential.

6.1.8.1 Alloy 7075-T730r 7075-17352 Is recommended for componentswhich are subjectedto
tssmbly strtsses in the tmnsverse fflrectlonbecause of ~ts resistanceto stress-corrosion.

6.1.9 Alloy 7079 has tensile and yield strength only slfghtly lower than those of 7075
alloy but has hfgher elongation, especially in the transversedirection. It has the additional
advsntage of betng less sensfttve to the rate of quenching so that full prooertles are
developed In material heat treated tn thtckness up to 6 inches.

Puwhasers stmulclselect the preferredoptions permitted herein and
InformationIn procurementdocunents:

1Ia Title, nwber, and date of this specification.
b Alloy n-r, t~er, method of forging, and ~raln-flow pattern, if

required’(seel.2.1, 1.2.2, 1.2.3, 3.3.S and 3.9.1).
(c) Tbeapplfcable dnwfngs (see 3.6).
(d) ~;;:;i;~ of applicable levels of oreservatlonand packing required

(’Q) ~eo$;’wtfonsdes~nd (see 3.3.3, 3.7, 3.0,4.3.2, 4.6.1, 5.?, and
. .

6.3 Spec Ial purpose and Iaroe forglnqs. 1t.tentiol;is c,]lletto the references herein
to special purpose or large forqings, for \Lllc’~swcial nec~lanicalnrowrties and Inspection
pr~edwes ere Ceces%zry. ~~<~~: ~~.w++~g ~~nll~~~~ ~j$l~~~~ ~h~ riatomf~~~i~p~f pr!=J---..-....
Pertfes, particularlyductilityand tensileyield strength in directionsnormal to the
observed grain flow in critically stressedareas In the forgings.

6,4 Fok Information,the ninlnum Brinell hardness (590 kg. load, 19 m. ball dtameter)
usually measured on the surface of the properly heat treated forgings Is shown In table
XII.

6.5 Temper T652. For hand forgings, the stress-relievedtenper, T652, should be qlven
considerationwhen ordering forgings for complex parts in which distortion In machining
may be a problem.

6.6 Definlt40ns.

mei$;6Jat%%+”
The term “capableof” as used in thts specification(see 3.4.2),

e es need not be perfomwd by the producer of the forgings,however,
should subsequent testing by the procuring activity establish that the material does
not meet these requirements,the forqingswill be rejected.

‘d:

--,dl— — ..<&h n.. ,. , ,“, ic. i-,T .w’r,li II I kI II-
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INSTRUCTIONS: In ● continuing●ffort to make our standardization doamenta better, the DoD provkka tbk form for use in
submittingcommenti snd mggeationa for improvements. AH users of miiitary standardization documents are irwited to provide

suggeationa. Thin form may be detached, folded ●iong the linen indicated, taped along the Iooae edge (DO iVfX’ S7’APIJl), and

mailed, in block5,be - specific an pomible about p&ticuk pr;~[em areas sucH’”&’’krding which requiredinterpretation,wan
too rigid, restrict. he, loose, ambiguoua, or wan incompatible, and give proposed wording changes which would alleviate the

problernc. Enter in block 6 any remarti not related to ● specific paragraph of the document. If block 7 is fried out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being

considered.

N07’E: Thin form may not be used to request copies of docurnenti, nor to requ-tmiwers,deviation,orclnrifhtionof
specificationrequirementson cumnt contrac~.Comments submittedon thin form do not constitute or imply ●uthorization

to waive any portion of the referenced document($) or to amend contractual requirements.

(Fold along (hf# line)

DEPARTMENT OF THE ARMY

111111NO POSTAGE

NE CESS~RY

IF MAILED

IN THE

UNITED STATES

r 9

OFF~CIAL6USIHESS
PENALTY FOR PRIVATE USE $300

! BUSINESS f=pLy MAIL I
I FIRST CLASS PERMIT NO. 12062 WASHINGTON D. C. I
) J
POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

CUMMANDIN(; OFFICER

NAVAL AIR ENGINKERINC CENTER

EN(;INEERING SI’ECI FICATIONS AND

STANDARDS
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(SeeInstructions- Reverse We)

1. DOCUMENT N”JMBER 2. DOCUMENT TITLE

k. NAME OF SUBMITTING ORGANIZATION 4, TYPE OF OaGANIZATION IMti ow)

c1
vENDOR

, •1
uSER

b. ADDRE”k$(Strect, CftY, stat8, ZfP Code)

c1
MANUFACTURER

•1
OTHER (9~clfy): ,,

5. PROBLEM AREAS

a Pwqrqh Number snd Wording:

b. 130commendod Wording:

C. Ro~n/Rmtionel. for Rocomwwndtiion:

i. REMARKS

“,

la. NAME OF SUBMITTER d, First, hf~) - Optlonsi b. WORK TELEPHONE NUMBER (htChd@ Awo

(%&) -,optlond

. MAILING ADDRESS (S fmet. Clry, Store, ZIP Codt) - Optlond 8. DATE OF SUOMISS~ON (YYNMDD)

—- L.

ml FORM
82 MAR 1426

PREV1OUS EDtTION IS O~SOLETE

‘u’
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