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1. SCOPE AND CLASSIFICATION:

1.1 Scope:

This specification covers aluminum alloy die forgings and hand forgings.

1.2 Classification:

1.2.1 Compositigm—7Attmimumrattoy-forgingscoveredby-this—specificationstattbeof-thejfollowing
compositions as specified in table I:

Alloy number:’

2014 2618 6151
2018 4032 7049
2025 - 5083 7075
2218 6061 7076
2219 6066 7079

1.2.2 Form: Aluminum alloy forgings shall be furnished in-the form of die forgings or harld forgings, as
specified. [If the method is not specified, manufacturers may use any method of fgrging most
convenient.

1.2.3 Temper: Forgings shall be supplied in thestemper specified in the order or contrac]. Forgings
supplied infthe T652 or T852 tempersshall be solution heat treated, stress relieved by
compression to produce a permangentset of 1 to 5 percent, and artificially aged. Horgings in 7049
and 7075 alloy supplied in the T73 or T7352 temper shall be solution heat treated |and aged in a
manner to develop the mechahnical properties shown in tables Il, lll, and V, and shall be capable of
passing the¢ test for resistance’to stress-corrosion cracking 4.4.3.

2. APPLICABLE POCUMENXS:

The following publieations, of the issue in effect on date of invitation for bids or request for proposal,
form a part of this ‘specification to the extent specified herein.
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2.2

2.3

U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,

Philadelphia,

PA 19111-5094.

FED-STD-123 Marking for Domestic Shipment (Civil Agencies)

FED-STD-15

1 Metals; Test Methods

MIL-H-6088
MIL-I-6866
MIL-I-8950
MIL-S-13164

MIL-STD-129¢ Marking for Shipment and Storage

Heat Treatment of Aluminum Alloys

Inspection, Penetrant Method of

Inspection, Ultrasonic, Wrought Metals, Process for
Shot Peening of Metal Parts

MIL-STD-410 Qualification of Inspection Personnel (Magnetic Particle and Pengtrant)
MIL-STD-649¢ Aluminum and Magnesium Products, Preparation for Shipment and Storage

ASTM Publig

Available from ASTM, 100 Barr Harbor Drive, West.Conshohocken, PA 19428-2959

ASTM B 117
ASTM E 8

National Burpau of Standards (NBS)\Handbook:
Available from U.S. Departmentyof Commerce, NSB, Washington, DC 20234.

Circular No. B1 Internatienial Annealed Copper Standards

ations:

Test for Salt Spray (Fog) Testing
Tension Testing of MetallicMaterials



https://saenorm.com/api/?name=5b4cdc21dbbe7d8785b18fd21a3f59b8

SAE AMS-QQ-A-367

AMS-QQ-A-367

Chemical composition limits 1/ percent maximum, except where indicated as range

TABLE I.
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3. REQUIREMENTS:

3.1 Forgings shall produced by hammering or pressing from a cast ingot or from as-fabricated (rolled,
hand forged, or extruded) stock of suitable quality and of composition as specified in table I.
Whether the forgings are produced from cast ingot or wrought stock, the material shall be sufficiently
worked upon completion of forging operations to produce a thoroughly wrought structure.

3.2 Chemical compuosition:
3.2.1 The chemigal composition of the forgings shall be as specified in table I.
3.3 Mechanical properties:

3.3.1 Die forgings: The mechanical properties of test specimens taken as specified in 4.2.3.1 shall be as
specified in tables Il and .
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TABLE Il. Mechanical properties of die forgings and separately forged test
bars - test specimen parallel to forging flow (grain) lines

Elongation in 2 inches

Maximum Tensile  Yield strength 2/ or 4D 1/ minimum
Alloy Temper 3/ heat treat  strength 2/ at 0,2 percent
No. section minimum offset Test coupon
thickness p.s.i. ~ winimum. Forging (forged
Inches __p.s.i. Percent Percent
2014 T4 4 55,000 gg l!l(l!! 11 1
2014 T6 Up thru 1 65,000 56,000 6 L
Over 1 thru 2 65,000 56,000 6 4
Over 2 thru 3 65,000 55,000 6 q
Over 3 thru 4 63,000 55,000 6 L
2018 761 4 55,000 40,000 7 14
__2_})25 T6 4 52,000 33,000 11 16
_2218 T61 4 55,000 40,000 7 1
2219 16 4 £8,000 38,000 8 1(
_2618 761 4 58,000 45,000 4 [:
4032 T6 4 52,000 42,000 3 4
5083 | H111 6/ 4 42,000 22,000 14 [
5083 H112 6/ 4 40,000 18,000 16 16
6061 T6 4 38,000 35,000 7 14
6066 T6 4 50,000 45,000 8 17
6151 16 — 4 44,000 37,000 10 1/
7049 T73 Up thru 2 72,1700 62,000 7 1
Over 2 thru 4 71,000 61,000 7 1
Over 4 thru 5 70,000 60,000 7 1
7075 6 Up thru 1 75,000 64,000 7 19
Over 1 thru 2 74,000 63,000 7 3
" Over 2 thru 3 74,000 63,000 7 }
Over 3 thru 4 73,000 62,000 ' 7 i
7075 T73 Up thru 3 66,000 56 ,000 7 19
Over 3 thru 4 64,000 55,000 7 10
7075 T7352 Up thry 3 66,000 56,000 7 10
Over/3 thru 4 64,000 53,000 7. 10
7076 161 4 70,000 60,000 10 14
7079 T6 Up thru 1 72,000 62,000 7 i
Over 1 thru 2 72,000 62,000 7 i
Over 2 thru 3 71,000 61,000 7 i
Over 3 thru 4 71,000 61,000 7 3
Over 4 thru 5 70,000 60,000 7 n
Over 5 thru 6 70,000 59,000 7
1|

%/ D is diameter of test specimen. .

2/ Tensile and yield strength test requirements may be waived for material in an¥
direction in which the dimension is less than 2 inches because of the difficulty to
obtain a tension test specimen suitable for routfne control testing.

3/ Die forgings in some configurations of these alloys can be purchased in the heat
treated and mechanically stress relieved T652 temper conforming to the mechanical
properties requirements specified for the T6 temper.

4/ When separately forged coupons are used to verify acceptability of forgings in the
indicated thicknesses, the qropert'les shown for thicknesses "Up thru 1 inch",
including the test coupon elongation, apply.

5/ As-forged thickness. When forgings are machined prior to heat treatment the
properties will also apply to the machined heat treat thickness provided the
machined thickness {s not 1ess than one-half the original (as-forged) thickness.

6/ Maximum section thickness to which mechanical properties apply (non-heat-
treatable-alloys).
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TABLE Ill. Mechanical properties of die forgings - specimens
not parallel to forging flow lines

. Maximum
Alloy heat treat Tensile | Yield strength at mi}:ﬁ:ﬁ:
No. Temper 3/ pection strength 2/, | 0.2 percent offset, 2 ln‘::eh or 4D 1/
thickness minimum minimum intmum !
p.s.i. . p.8.i. minimu
Inches

14—t 76 Uptheat— | 64,000 §5,000 Y
Over 1 thru 2 64,000 65,000 2
Over 2 thru 8 63,000 64,000 2
Over 3 thru 4 83,000 54,000 2
+19 Té 4 56,000 46,000 4
}l 8 Tél 4 $5,000 42,000 4
+83 1/ HIl1 4 39,000 20,000 12
nFsa 4/ | a2 4 39,000 16,000 14
l+)01 T8 4 38,000 36,000 6
+ 81 TS 4 44,000 37,000 6
'}049 T73 Up thrul 71,000 61,000 ~ 3
Over 1 thru 3 70,000 60,000 3
Over 3 thru 4 70,000 60, 000 2
Over 4 thru 6 68,000 2 58, 000 2
1078 TS Upthruil 71,000 61,000 ]
Over1thru2 | 71,000 61,000 3
Over 2 thru 8 70,000 60,000 3
Over 3 thru ¢ .{ (70,000 60, 000 2
7076 73 Upthrus 63,000 53,000 3
- Over 8 thru 4 61,000 52, 000 2
075 T73562 Up thru 8 62,000 51,000 3
Over'3 thru 4 61,000 49,000 2
1610 61 4 67,000 " 58,000 3
w19 |76 {up.theu 1 71,000 61,000 5
Over 1 thru 2 70,000 60,000 8
Over 2 thru 8 70,000 60,000 4
Over 3 thru 4 70,000 60, 000 4
Over 4 thru 3 68,000 68,000 3
Over § thru6 | 68,000 68,000 3

D is a diameter of test specimen.
Ilj_/ Tensile and yield strength test requirements may be waived for material in any

direction in which the dimension is less than 2 inches because of the difficulty
to obtain a tension test specimen suitable for routine control testing.

3/ Die forgings in some confiqurations of these alloys can be purchased in the heat
treated and mechanically stress relieved TGG2 temper conforming to the nechanical
roperties requirements specified for the T6 temper. -

4/ Maximum section thickness to which mechanical properties apply (non-heat-treatable

alloys).
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3.3.1.1 A forging representing the first production lot of forgings produced from new or significantly
reworked dies, significantly changed forging production procedures, or from significantly

changed

stock (see 3.1), shall be tested in accordance with 4.2.3.1.

3.3.1.2 If test specimens are taken from forgings of the alloys listed in table Ill so that the axis is not
substantially parallel (within plus or minus 15°) to the metal flow lines in the specimen, the
mechanical properties shall conform to the requirements of table Il except that the elongation

requirem
reduced
intersect

3.3.2 Hand forgi
T652, T73
determineq
properties

3.3.2.1 The prop
rectangu
propertig
The cros
rounds s
transverg

hand forgings are considered to be special purpose forgings (see 3.3.3).

section (1) is in immediate proximity to an abrupt change in sectionthic
5 the parting plane within 1/4 inch of the flash line.

ngs: The mechanical properties of hand forgings of 2014-T6,3652; 704
7079-T6, T652; 6061-T6 or T652; 2618-T61; 2219-T6, T,852; and 5083
from specimens taken in accordance with 4.2.3.2 shall.conform to the
specified in tables IV thru XI.

erties in tables 1V, V, VI, VII, VIII, and IX apply-tothand forgings that are
ar in cross section. The requirements of long:transverse and short-traf
5 apply also to the squares even though both transverse dimensions ar,
5-sectional grain direction, perpendicularto the longitudinal direction, of
hall be considered the long transverse grain direction. The direction of
e properties shall be identified as-required in 3.7. Biscuits, octagons, rir]

ents—shattbeasspecifredby theprocuringactivity fortestspecimenstaken so that the

kness; or (2)

D-T73; 7075-T6,
-H111, H112
applicable

essentially
sverse

e equal length.
hexagons and
the long

gs, and contour
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TABLE IV. Mechanical properties of alloy 2014 hand forgings 1/

. Tensilo Yiold strength 2/ | Elongation 2/
Temper | Thickness4/58/ | Axis of test strength 2/ minfmum | percent min. in
: inches specimen minimum p.s.1. p.s.i. 2 in, or 4D 3/

Longitudinal 65,000 56,000 8

Up thru 2
Long trvs. 65,000 56,000 3
Congtudina— | 64,000 | 56,000

QOvor 2 thru 3 Long. trvs, 64,000 656,000 3
Short trvs. 62,000 66,000 2
Longitudinal 63,000 55,000 8

Over 8 thru 4 Long. trvs. 68,000 55,000 g
Short trvs. 61,000 54,000 !
Longitudinal 62,000 64,000 [

Over 4 thru § Long trvs. 62,000 54,000 p.

e Short trvs. 60, 000 53, 000 1

Longitudinal 61,000 63,000 1

Over5thrué | long trvs. 61,000 53, 000 g
Short trvs. 59,000 63,000 )
Longitudinal 60,000 52,000 q

Over 6 thru 7 Long l}rvs. 60, 000 582, 000 p
Short trvs. 58,000 52! 000 ]
Longitudinal 59,000 . 51,000 [

Qvor 7 thru 8 Long trvs. 59,000 51,000 p
Short trvs. 57,000 51,000 ]
Longitudinal 65,000 56,000 i 8

Up thru 2
Long trvs, _65,000 56,000 3.

Ta62 Longitudinal 64,000 56,000 8

qur 2 thru 3 Long trvs. 64,000 55,000 3

Short trvs. 62,000 52,000 2
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TABLE IV (Continued)

Tompor | Tiioknons 475/ | Axisottont | yronnys | mimmon > | poroent minZ .
inches specimen | minimum p.s. i pesl. 2 in. or 40 3/

Longitudinal © 63,000 85,000 : 8

Over 3 thru 4 Long trvs. 63,000 66,000 3

Short trvs. 61,000 51,000 V 2

Longitudingl |  g2.000 | g4 000 7

Over 4 thru 6 Long trvs, 62,000 54.600 2

Short tevs. 60,000 50,000 1

Longltudinal 61,000 53,000 1

resa | OverSthrug | Lomgtrve. |- 61,000 | 83,000 2
(Cont) _ : :

Short trvs, 59,000 50,000 1

Longitudinal 60,000 52000 3

Over 6 thru 7 Long trvs. 60,000 62,000 2

Short trv. 58,000 49,000 1

Longitudinal 59,000 61,000 ]

Over 7 thru 8 Long trvs. 68,000 5IA, 000 2

ghort trvs. 87,000 48,000 1

1/ Maximum cross-sectional area-{s 256 square inches.
Tensile property requirements may be waived for material in any direction in
which the dimension is less than 2 inches because of the difficulty to obtain
a tension test specimen suitable for routine control testing. ‘ :
D 1s diameter of test.specimen,
Thickness is measured in the short transverse direction and applies to the
dimension as forged and before any machining operation.
5/ When the as-forged dimension is 8 inches or less, the guaranteed properties
shall be based on the machined thickness at the time of heat treatment. ,

-10 -
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TABLE V. Mechanical properties of alloy 7049 hand forgings 1/

Tempor | Thickacas §/ 8/ | Axls of tost ll::ﬂu-tiﬂy ﬂﬂlfﬂ:ﬂﬁ 4 ﬂzr;TlH:Lm.EiL
Inchos wpacimen mlnlmim p. 8. 1. PB4, 2 In. or 4D 3/

Loagitadinal 71,000 81, 000 -

Over 2 thru 3 | Long trve. 1,000 fi8, 000 i

Bhort trvn. 8, D00 68, D0a ]

Longitudinal 08, 00 88,000 B

T8 Crvar 8 Ehru 4 Long trva. 68, 000 &7, 000 ]

Bhort trva, G7. 000 &, D00 2

Long tudinal 67, 000 &, 00n T

Overdthru8 | Long tevs, a7, 000 &6, 000 ]

Ehort trve. G, 00 kG, DOG 2

I"':ﬂ? :m.:;;ﬁtun:l “ﬂ 1% mh“"::.ﬂﬂm'
& prope requirements méy be wa ar naterdial 14 diracti
which the dimension §5 less tham 2 {nches P in obtainion

a tensile test 3
D 15 diamater

Thickness 15 meatured in the 3

{men suitable for testing,

taEt gpaciman

bacause of difficulty im abtaining

Fﬂ-l‘t transverse direction amd applies to the

dimension a5 forged and before any machining opsratien,

When the as-fo

trevimety

d dimengion 1& not greater tham & {mches, the ousrantesd
be based on the machined thickness at the tine of haat

11 -
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TABLE VI. Mechanical properties of alloy 7075 hand forgings 1/

Temper Thickness 4/ 5/ ‘ Axis of test st'f::gstil:e'zl “elgn::::;ﬁtnh ¥ chx:'I:Oe!:ﬁal::?:. Ei(l
inches specimen minimump.s. 1. p.8.1. 2 in, or 4D 8/
Longitudinal 74,000 63,000 9
Up thru 2
Long trvs. 73,000 61,000 4
Longitudinal 73,000 61,000 9
Over 2 thru 38 Long trvs. 71,000 59,000 4
Sbort trvs, 69,000 58, 000 3
Longitudinal 71,000 60,000 8
T8 Over 3 thru 4 Long trvs. 70,000 58,000 3
' Short trvs. 68,000 67,000 2
Longitudinal 69,000 68,000 1
Over 4 thru b Long trvs. 68,000 56,000 3
Short trvs. 66,000 66,000 2
Longitudinal 68,000 56,000 (]
Over 5 thru 6 Longv trva. 66,000 55,000 3
Short-trvs. 65,000 55,000 2
Longitudinal 74,000 63,000 9
Up thru 2
Long trvs. 73,000 61,000 4
Longitudinal 73,000 61,000 9
over'2 thru 8 Long trvs. 71,000 68, 000 4
Bhort trvs. 69,000 57,000 2
TG62 Longitudinal 71,000 60,000 8
Over 3 thru 4 Long trvs. 70,000 68,000 3
Short trvs. 68,000 56, 000 1

12 -
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TABLE VI (Continued)

Tompor Thickness 4/ 5/ Axisnt.)f test st:‘::;tll:cz / Yicli\?:;;‘:::‘h 2/ pol:l:?:r:lgtnlt\:?: 3{{1
inches specimen minimump.s. . p.s.i, 2 in. or 4D 3/
Longitudinal 69,000 58, 000 7
Over 4 thru & Long trvs. 68,000 56,000 3
Tos2 Short trvs. 66,000 55,000 1
(Cont) Longitudinal 68,000 56, 000 6
Qvor 5 thru 6 Loug trvs. 66,000 $5,000 3
Shart trvs. 65,000 54,000 1
Longitudinal 66,000 56,000 7
Up thru 3 Long trvs, 64,000 54,000 4
Short trvs. 61,000 52; 000 3
Longitudinal 64,000 "65,000 7
Ovor 3 thru4 | Long trvs. 63, 000 53, 000 3
Short trvs. 60,000 51, 600 2
T73

Longitudinal 62,000 53,000 7
Over 4 thru 5 | Loug trvs, 61,000 51,000 3
Short trvs. 58,000 50, 000 2
Longitudinal 61,000 51,000 6
Over b-thru 6 Long trvs. 59,000 50,000 3
. ébort trvs. 57,000 49,000 2
Longitudinal 66,000 54, 000 7
Up thru 8 Long trvs. 64,000 52,000 4
Short trvs. 61,000 50,000 3

T7352

' Longitudinal 64,000 53,000 7

Over 3 thru 4 Long trvs. 83,000 60, 000 3
Short trvs. 60,000 48,000 ' 2

-13-
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TABLE VI (Continued)

Yield strength 2/

Tensilo Elongation 2/
Tompor | Thickness 4/58/ | Axis of test strength 2/ minimum porcent min, in
inches specimen minimump.s.1. p.s.i. 2 in. or 4D 3/
Longitudinal 62,000 61,000 7
Over 4 thru 6 Long trvs. 61,000 48,000 3
A Short trvs. 58,000 46,000 2
TI852 =
{Cent) Longitudinal 61,000 49,000 6
Over 5 thru 6 Long trvs. 69,000 46,000 3
| Short trvs, 67,000 44,000 2

Y

Maximum cross-sectional area is 256 square inches,

TensIle property requirements may be waived for material,in any direction in which
the dimension is less than 2 inches because of difficulty in obtaining a tensile
test|specimen suitable for testing.

%/ D {is|diameter of test specimen,
4/ Thickness is measured in the short transverse direction and applies to the
dimension as forged and before any machining.operation.

5/ When|the as-forged dimension is not greater than 6 inches, the guaranteed prioperties
shal] be based on the machined thickness at'the time of heat treatment.
TABLE VII. Mechanical properties of alloy 7079 hand forgings 1/
. Teunsile Yield strength 2/} Elongation 2/
Tomper Thickness 4/ 5/ | Axis of test strongth 2/ minimum percent min.Ein
inches specimen minimum p. 8.1, p.s.1. 2 in, or 4D B/
Longitudinal 72,000 63,000 9
Up thru'2
Long trvs. 71, 000 61,000 ]
Longitudinal 72,000 82,000 : 9
Te Ovor 2 thru 3 Long trvs. 70,000 60, 000 b
Short trvs. 67,000 56,000 4
Longitudinal 71,000 81,000 9
Over 3 thru 4 Long trvs. 70,000 59,000 5
Short trvs, 67,000 56,000 4

-14 -
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TABLE VIl (Continued)
Turmpar Thicknuas 4/ 6/ | Axls of teast umhy ml:‘r:mum“l‘h ¥ w?:ﬁn:qu:::::n
inchos 'll’“""“m minimump. 8.1, p. 8.l 2 in. o 4D 3/
- Longitudinal 0, 000 60,000 o
T Orur 4 thea 5 Latig v, &8, 000 58, b0a 4
[ant)
Bhort trve. [T ATTI] 56, 000 4
Longibucinal 68, 000 59, 000 9
Over 5 thru 8 | Loag trve 88, 000 B6, 000 \ 4
. Bbort trve. 08, 000 B4, 000 4
Long itudinal &8, pha G, D00 ]
Chrar 8 thoa 7 Long trve. &7, 000 &4, 000 4
Bhort trvs. &5, 000 £3, 000 4
Loagitadinal 000 57, 000 ]
Over Tthru 8 | Long Lrve. 88, 000 53, 000 4
8Sbort trve, B4, D00 B2, D00 4
Langitudingl 72,000 83, 000 9
Up thru 2
Long\tova. 71,000 61, 00 b
Tah Longltudinal 72,000 62, 000 B
Ovor 3 thru 3] Long trve. 70,000 60, 000 5
Bhort tevs, 67,000 55, 000 3
Loegitadinal 71, 000 &1, 000 8
Ol % thiew 4 Loag Lova. 70, B0D 58,000 E
Bhart trva, 87, 000 B, 000 3
_ Lomgitudinal 0, 00 an, boa ]
Over 4 thru B | Lomg trvs, 88,000 &4, 000 4
Bhort trve, €6, 000 54, 000 3

-15-



https://saenorm.com/api/?name=5b4cdc21dbbe7d8785b18fd21a3f59b8

AMS-QQ-A-367 SAE AMS-QQ-A-367

TABLE VIl (Continued)

Tonsilo Yield strength 2/ Elongation 2 ° '
‘fumpor | Thicknoss 4/ 5/ | Axis of test strength 2/ minimum | puroent min, in
inches - spocimon minimump. s. i. p.s. 1. 2. ordn g
Longitudinal 49,000 59, 000 D]
Over 6 thra 6 l.oné trvs. 48,000 50,000 4
Short trvs. 66,000 53,000 3
ng{mn_u 58, 000 58, 000 )
.(rg::t) Over 6 thru 7 Long trvs. 67,000 54,000 4
Short trvs. 65,000 61,000 3
Longitudinal 67,000 67,000 . 9
Over 7 thru 8 Long trvs. 46, 000 52,000 4
ghort trvs. 04,000 50,000 3

%j ximum cross-sectional area is 256 square inches.

2/ Tensile property requirements may be waived for material in any direction in whigh
he dimension is less than 2 inches because of difficulty in obtaining a tensil
est specimen suitable for testing.

% is diameter of test specimen.
4/ Thickness is measured in the short transverse direction and applies to the dimension
s forged and before any machining operation:
5/ Fhen the as-forged dimension is not greaterithan 8 inches, the guaranteed properties
khall be based on the machined thicknessiat the time of heat treatment.
TABLE VIIl. Mechanicalproperties of alloy 6061 hand forgings 1/
Tensile Yield strength 2/| Elongation 2/
Tempor | Thickness 4/5/ | .Axis of test strength 2/ minimum  |percent min, in
inches 8/ specimen minimump.s.i. p.s. 1. 2 in. or 4D 3/
Longltudinal 38,000 35,000 10
T6 or Up.thru 4 - Long trvs. 38,000 38,000 8
short trvs. 37,000 83,000 5
Longitudinal 37,000 4,000 8
Te62 Over 4 thru8 | Long trvs. 37,000 | 34,000 . ]
BHOFt LTVE. 33,000 32,000 4

%j Maximum cross-sectional area is 256 square inches. .

2/ Tensile property requirements may be waived for material in any direction in which
the dimension 1s less than 2 inches because of difficulty in obtaining a tensile
test specimen for testing.

%j D is diameter of test specimen.

4/ Thickness is measured in the short transverse direction and applies to the dimension
as forged and before any machining operation.

5/ For T652 forging thicknesses greater than 8 inches at the time of heat treatment, the
properties shall be as specified in the contract or purchase order.

6/ When the as-forged dimension is not greater than 8 inches, the guaranteed properties
shall be based on the machined thickness at the time of heat treatment.
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TABLE IX. Mechanical properties of hand forgings
(maximum thickness - 4 inches) 3/ - alloy 2618

Tensile Yield strength 2/] Elongation 2/

Temper Thickmess 4/ | Axis of test | strength 2/ minimum percent min, in
Inches .pec.lmon minimump. s. 1. p.8.4. 21n. ordn 1/
Longitudinal 88,000 | 47,000 7
Up thru 2 Long trvs. 85,000 42,000 5
w.— _sa,udn__4i,nnn 4
Longitudinal 67,000 46,000 17
T61 Over 2 thru 3 Long frvs. 66,000 42,000 . 6
Short trvs. 52,000 42,000 \ 4
Longitudinal 56,000 48,000 1
Over Sthru4 | Long trvs, 58,000 40,000 5
' 8hort trva. 51,000 39, 000 4

{s diameter of test specimen.

ensile and yield strength test requirements may be'waived for material in any
irection in which the dimension is less than 2 inches because of the difficulty
o obtain a tension test specimen suitable for routine control.

ximum cross-sectional area is 144 square inches, ’
hen the as-forged dimension is not greater\than 4 inches, the guaranteed properties
shall be based on the machined thickness &t the time of heat treatment.

Qe

TABLE X. Mechanical properties of hand forgings
(maximum thicknesss*4 inches) 3/ alloy 2219-T6, 2219-T852

. Elongation
Tensile 2/ | Yield strength 2/ percent in
Temper |7~ Direction strength, | at0.2 percent 2 {nches or
minimum | offset, minimum 4D 1/, minimum
p.s.i. © p.8.1. percent

Longitudinal | 58,000 40,000 8
Té Long trvs. 56,000 87,000 4
Short-teve. 53,000 35,000 2
Longitudinal 62,000 60,000 6
T852 Long trva. 62,000 49,000 4
Short trvs. 60,000 46,000 -3

%/ D 1s diameter of test specimen.

2/ Tensile and yield strength test requirements may be waived for material {in any
direction in which the dimension is less than 2 inches because of the difficulty to
obtain a tension test specimen suitable for routine control.

3/ For cross-sectional areas greater than 144 square inches, or thickness greater than
4 inches at the time of heat treatment, the properties shall be as specified in the
contract or purchase order, . )
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TABLE XI. Mechanical properties of hand forgings
(maximum section thickness - 4 inches) 1/ - alloy 5083

Tensils 2/ | ¥ield streagth 2/ Kisngatiae
streagth, | ml 0.2 parvent peraant In
Tampar Dirsotion i 2 Inchas aF
minlmwm | offest, minienwm
i N 40 _!.-"1 minlmwm
RN po.d. Basigent
Longtadinal | 43,000 22, 000 7
Hill
Lang trve, I, 004 20,000 iz
Longitadingl 43, 006 1&; opd 18
HI1Z
Long teve. 3,000 18,0046 14

eomtract or purchase order,

24 Temsile and yield strength test requirements may be waived for materfal in an
direction fn which the dimension 15 less than 2 inchas because of the difficy
%o obtain a tension test specimem suitable for woutine control testing.

Af 0 1s dianeter of test specimen.

14 For thickness greater than £ inches, the properties shall ba &z specified 1n the

2

3.3.3 Special pufpose and large forgings: For die forgings and hand forgings (1) of greater cross-

sectional area or (2) heat treated in section thickness greater than covered by this
(3) when the purpose or conditions underwhich the forging is to be used so dictat
requirements shall be as specified in theccontract, order, or drawing. In such cases
properties pf test specimens takenfrom locations indicated on the drawing shall b
the contragt, order, or drawing.

3.3.4 When die forgings, other than-2014, 7075 and 7079 and as covered in 3.3.3, are n
heat treatment, the properties of the as-forged thickness will apply unless the forg
machined {o less tharhalf the original (as-forged) section thickness. Properties o

specification or
bs, the

the mechanical
b as specified in

hachined before
ngs are
f material

machined fo less thian half of original thickness shall be as agreed upon between the contractor

and the vepdor for.properties required greater than covered by the specification.

3.3.4.1 Whenh

ment, the

properties of the as-forged thickness will apply regardless of machined section thickness.

3.3.5 The mechanical properties of any forging supplied in any temper (see 6.2) other than one shown
for that alloy in tables Il through Xl, inclusive, shall after suitable heat treatment conform to the

applicable properties shown in tables Il through XI, inclusive. Specimens shall be
accordance with 4.2.3.1 and 4.2.3.2.

3.4 Resistance to stress-corrosion cracking (7049-T73, 7075-T73 and 7075-T7352.

3.4.1 Resistance: Susceptibility to stress-corrosion cracking shall be established by the
covered in 4.9.

taken in

criteria as

-18 -



https://saenorm.com/api/?name=5b4cdc21dbbe7d8785b18fd21a3f59b8

AMS-QQ-A

-367 SAE

AMS-QQ-A-367

3.4.2 Capability: Forgings supplied shall be capable of exhibiting no evidence of stress-corrosion
cracking when subjected to the test specified in 4.4.3. The supplier shall maintain records of all
lots so tested.

3.5

351

3.6

3.7

3.8

3.9

Internal defects:

When so specified (see 6.2), forgings shall be inspected ultrasonically for internal defects. Test
methods and limits of acceptability shall be as agreed upon by the vendor and purchasing activity.

Internal de
accordanc

Tolerances:

The forgings
as may be s

Marking of h
Unless other
with the alloy
not be oblite
to the directi

Heat treatme

Unless other
accordance

Workmanshi

The forgings
cracks, segr

serviceability.

fects (Air Force only): Forgings shall be ultrasonically inspected for inte
b with MIL-1-8950.

shall conform to the shape and dimensions specified (se€ 6.2), within 3
nown on the drawings.

and forgings:

wise specified (see 6.2), hand forgings shall be marked continuously al
and temper designation, if applicable, inrcharacters that are clearly leg
ated by ordinary handling. For squares, the marking shall be on the fa
bn of the long transverse properties:

nt:

wise specified (see 6.2),applicable tempers of forgings shall be heat tr
ith the requirements;of MIL-H-6088.

D!

shall be(of)uniform quality and condition, free from blisters, fins, folds, 1

rnal defects in

uch variations

bng their length
ble and that will
ct that is parallel

bated in

seams, laps,

bgationis; 'spongy areas, or other defects, which would adversely affect fheir

Surface defects may be explored and if they can be removed so they

on re-etching

do not appear

(see 4.6) and the required section thickness can be maintained, they 4

hall not be

cause for rejection.

3.9.1 When specified (see 6.2), the grainflow pattern shall conform with that of a sample forging,
photograph or drawing approved by the procuring activity.

3.9.2 The forgings shall not be repaired by plugging or welding.
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3.10 Surface conditioning (Air Force only):

Unless otherwise specified, all heat treated and machined die forgings purchased fo

r use on Air

Force contracts shall be processed to produce surface compressive stresses in both internal and

external parting line areas and areas where “end grains” have been exposed by mac

hining. Surface

working by means of shot peening or rolling to induce residual residual surface compressive

stresses shall be applied.

4. QUALITY ASJURANCE PROVISIONS:

4.1 Responsibility for inspection:
Unless othe
performance]| of all inspection requirements as specified herein. Except as otherwisg
contract or purchase order, the contractor may use his own or any other facilities su
performance] of the inspection requirements specified herein,-tinless disapproved by

ise specified in the contract or purchase order, the contractor is responsible for the

specified in the
table for the
the

Government| The Government reserves the right to perform any of the inspections et forth in the

specification|where such inspections are deemed necessary to assure supplies and
conform to prescribed requirements

4.1.1 Certification of quality compliance: For the Nayal Sea Systems Command, a certif
complianceé shall be prepared by the manufagturer or supplier for each lot of mate
acceptance (see 6.2.1). It shall show the:fesults of the required tests performed b
manufactufer and shall also state that each lot has been sampled, tested, and ins
accordancg with the specification andimeets all specification requirements. The cg

signed by a responsible representative of the contractor.
4.2 Sampling:
421 Lot

4.2.1.1 Die forgings: A'lot shall consist of forgings of the same shape or group of forging
and shape ofsthe same alloy and heat treated in the same furnace charge. If for

services

cate of quality
ial offered for

y the

pected in
rtificate shall be

s of similar size
gings are heat

treated in a_¢ontinuous furnace, forgings charged consecutively during continuo

Is operation of

the furnace shall be considered a furnace charge. For forgings weighing 5 pounds or less, the
maximum weight of a lot shall be 2000 pounds, and for larger forgings it shall be 6000 pounds.

4.2.1.2 Hand Forgings: A lot shall consist of not more than 6000 pounds of forgings of the same alloy,
temper, heat treat furnace charge (when heat treated), and dimensions submitted for inspection

at one time.

4.2.2 Sampling for chemical analysis:
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42.2.1

42.2.2

4.2.3

4.2.3.1 Die forgifpgs:

4.2.3.2

Ingot analysis: At least one sample shall be taken from each group of ingots of the same alloy
poured simultaneously from the same source of molten metal by the producer and analyzed to
determine conformance to 3.2. Ingots not conforming to this specification shall be rejected.
Complete ingot analysis records shall be available at the producer’s plant to the procuring

activity.

Finished product analysis: Unless compliance with 4.2.2.1 is established, an analysis shall be

made as
material

Mechanical property and stress corrosion test: Unless otherwise specified(see 6.3

standard O
shall be tal
use of the
per Figure
specimens
specimen
acceptancs

At led
flow |
prody
confa
made

a)

b) Forp
stock
prolo
shall
forgir
Speci

comprising the lot, except that not more than one analysis shall be req

500 inch round tensile test specimen per FED-STD-151 method ASTM
en to represent the lot. If the cross-sectional area of the forging is too
standard specimen, small size round specimens per Figure 8 or rectang
6 of method ASTM EB8 shall be used. If the forgingds too small to obtai
, the test method shall be as directed by the procdring activity (see 6.2).
Ised for testing in accordance with 4.4.2 may.he‘utilized for the stress @
p test of 4.9.

1St two tensile specimens, one parallel to forging flow lines and one trans
nes, shall be taken from a forging representative of the first production
ced from each new die or significantly reworked die, and tested to detg
rmance with the requiremehts of tables Il and Ill. Results of such first itg
available to the procuring activity.

roduction, the tension test specimen shall be taken from a test coupon
used in making.the forgings and heat treated with the lot which is repre

be taken,so.that the axis of the specimen is substantially parallel to the

men‘shall be taken so that the axis of the specimen is transverse to the

forgir

or less of
ired per piece.

P), at least two
E8 (Figure 8)
small to permit
ular specimens

n any of these
The tensile test
orrosion

verse to forging
lot of forgings
rmine

m tests shall be

forged from the
sents or from a

ngation of the-forgings or from a forging chosen to represent the lot. Thie test specimen

direction of

g flowdinges in the test coupon or forging, except that, when specified, an additional test

direction of

gflow lines in the test coupon or forging.

Hand forgings: The tension test specimens shall be taken from a prolongation of the forgings or
from a forging chosen to represent the lot. The specimen representing the longitudinal direction
shall be taken so that its axis coincides with the longitudinal center line of the forgings, and the
specimen representing a transverse direction shall be taken so that the midpoint of its axis shall
lie on the longitudinal center line of the forging. For any specimen, the midpoint of its axis shall
be at least one-half of the forging thickness from any surface of the forgings. Tests will regularly
be made only in the long transverse direction, but when required by the procuring activity, tests
shall also be made in the longitudinal direction or short transverse direction.
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