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1. SCOPE:

1.1 Scope:

This specification covers the requirements for heat treated aluminum alloy die forgings, hand
forgings, and ring forgings, produced under additional mechanical property control to ensure known
mechanical properties for parts used in aerospace critical applications. This specification also
covers the requirements for forgings furnished in the F or 01 conditions which will ultimately be used
in the heat treated condition.

1.2 Classificatign:

The alumingm alloy forgings shall be furnished in the following alloys, tempers and forms, as
specified (s¢e 6.2.1):

1.2.1  Alloys and tempers:

2014-F, 01, T6, T652 6061-F, 01, T6, 1652 7049-F, 01, T73, T7352
2219-F, 01, T6, 7852 6151-F, 01, 76, T652 7050-F, 01, T74, T7452
2618-F, 01, T61 7075-F, 01, T6, T652,|T73,
17352, T74, T7452
7175-F, 01, T74, 17452,
T7454

1.2.2 Form: Forgings shall be furnished in-the form of die forgings, hand forgings or ring forgings. If the
form is no} specified, manufacturers'may use any form of forging most convenient.

2. APPLICABLEDOCUMENTS:

The following [publications, 6f the issue in effect on date of invitation for bids or requesf{ for proposal,
form a part of|this specification to the extent specified herein.

2.1 U.S. Govermment Publications:

Available fram-DODSSP_Subscription Services Desk Building 4D 700 Robbins Avehue,
Philadelphia, PA 19111-5094.

MIL-H-6088 Heat Treatment of Aluminum Alloys
MIL-I-6866 Inspection, Penetrant Method of
MIL-S-13165  Shot Peening of Metal Parts
MIL-I-25135 Inspection Materials, Penetrant

FED-STD-151 Metal, Test Methods
MIL-STD-410  Nondestructive Testing Personnel Qualification and Certification (Eddy Current,

Liquid Penetrant, Magnetic Particle, Radiographic and Ultrasonic)
MIL-STD-649 Aluminum and Magnesium Products, Preparation for Shipment and Storage
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2.1

2.2

2.3

3. REQUIREME

3.1

3.2

3.3

3.3.1

(Continued):

MIL-STD-1537 Electrical Conductivity Test for Measurement of Heat Treatment of Aluminum Alloys,

Eddy Current Method
MIL-STD-2154 Inspection, Ultrasonic, Wrought Metals, Process for
ASTM Publications:
Available frgm ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959;
ASTM B 55  Tension Testing Wrought and Cast Aluminum-and Magnesium=Alloy|
ASTM G 47 Determining Susceptibility to Stress-Corrosion Cracking of High Stre|
Alloy Products
Order of prgcedence:
In the event|of a conflict between the text of the specification-and the references cited

of this spec

Chemical cq
The chemic
Heat treatm
Unless othel

of alloy 717
requirement

Mechanical

fication shall take precedence.

NT:

mposition:

Al composition of the forgings shall be as specified in Table | (see 4.4.1).
ent:

rwise specified, forgings shall be heat treated in accordance with MIL-H-¢
b shall be heat treated in a manner that the heat treated forgings shall co

propérties:

Products
ngth Aluminum

herein, the text

5088. Forgings
nform to all the

s of this specification (see 6.1.10). Discoloration due to heat treatment shall not be
cause for rejection.

Die forgin

hs~Mechanical prnpnrﬁnc of die fnrgingQ as determined in accordance w

th 4.4.2 shall

conform to the applicable properties specified in Tables Il and Ill. When die forgings are machined
before heat treatment to sizes within the maximum section thickness specified in Tables Il and IlI,
the mechanical properties in these tables are applicable, provided the as-forged thickness shall be
not more than twice the heat treated thickness. For as-forged thickness greater than twice the heat
treated thickness, the properties shall be as agreed between the contractor and the forging
supplier or between the acquiring activity and the forging supplier or contractor (see 6.2.1).
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3.3.1.1

Mechanical property control of first production parts: After forging techniques have been

established, a forging representative of the first production parts shall be tested. Tensile test
specimens shall be taken from location both in the direction parallel to, within + 15° of flow lines,
and not parallel to the forging flow lines. The specimen location should be indicated on the
forging enginering drawing. If the specimen locations are not indicated on the forging
engineering drawing, they shall be taken from areas representative of thick and thin sections.

The flo
specifie(
test sha
acquirin
control
forging s
3.3.1.2 Mechan
producti

I in Table Il and Il
| be waived or negotiated between the contractor and the forging supplier,
j activity and the forging supplier or contractor (see 6.2.1). Thismechan

jies shall be as
5, the tension
or between the
cal property

hall be repeated after any major change in the forging process, forging stock size or
tock.
cal property control of production parts: Samples for mechanical propert

bn lots subsequent to the first production lot shall bé‘taken as specified ir

shall copform to the requirements of Table Il and lII.

3.3.2 Hand forg

ngs: The mechanical properties of hand forgings as determined in accord

shall confgrm to the applicable properties specified-in“Table IV. The properties spec

apply toh
transverse
dimensior
direction 4
transverse
long trans
suitable tg
contracton
contractorn

And forgings that are essentially rectangular in cross section. The requirg

and short transverse properties applies also to squares, even though trT

s are equal. The forging process-shall be controlled such that, the long
hall be perpendicular to the original stock axis, or both short transverse ¢
properties shall meet the long transverse properties requirements. The
verse properties shall be'identified as specified in 3.8. For forgings too s
st specimens, the method of tensile test shall be waived or negotiated be
and forging supplier-or between the acquiring activity and the forging su
(see 6.2.1).

3.3.2.1 Largeh
thickne
which t
order or
location

6.2.1).

3.3.2.2

nd forgings:-For hand forgings (1) of greater thickness or (2) heat treate
s greaterthan covered by this specification, or (3) when the purpose of ¢
fording is to be used so dictates, the requirements shall be as specified

es of
1 4.3.2.2.2 and

ance with 4.4.2
ified in Table IV
bment of long
nsverse
ransverse

r long
direction of the
mall to yield
ptween the
bplier or

H in section
pnditions under
in the contract,
en from

drawing. In such cases, the mechanical properties of test specimens tal

rawing (see

Machined hand forgings: When hand forgings are machined before heat treatment, the section

thickness at time of heat treatment shall determine the minimum mechanical properties as long
as the original (as forged) thickness does not exceed the maximum thickness for the alloy as
shown in Table IV. When the maximum thickness in Table 1V is exceeded by not more than

3 inches, the applicable thickness to establish properties shall be not less than half the original
forged thickness.
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3.3.3 Special purpose forgings: Biscuits, octagons, mandrel rings and contour hand forgings shall be

classified as special purpose forgings. Mechanical properties of special purpose forgings shall be
as negotiated between the contractor and the forging supplier or between the acquiring activity and
the forging supplier or contractor (see 6.2.1). Testing to confirm mechanical properties shall be in
accordancee with 4.4.2.

3.34

3.3.5

3.4

3.4.1

3.4.2

3.4.2.

Rolled ring

accordang

too small fo yield suitable test specimens, the method of tensile test shall be,waive

between t
supplier o

Forging s
“01” condi
contract o

Stress-corrd

Resistanc
the T73, T
applicable
specified i

Acceptang
lots (see 4
4.4.9, and
temper.
1 7049-T7
alloy for

he contractor and the forging supplier or between the acquiring activity a
- contractor (see 6.2.1).

pplied in “F” or “01” conditions: The mechanical properties of forgings su
ions shall meet the requirements of Tables I, I, IV and\V, or as required
rder when heat treated to specified tempers in accordance with MIL-H-6(

sion cracking:

b to stress-corrosion cracking: Forgings.efalloys 7049, 7050, 7075 and 7|
7352, T74, T7452 and T7454 tempers_shall meet the following acceptan

n4.4.8.
e criteria for stress-corrosion-cracking by conductivity test: The capability

.3.1) to resist stress-corfosion cracking shall be determined by testing ag
using the acceptance ‘criteria specified as follows for the applicable alum

3 and 7049-T7%352: The acceptance criteria for the 7049-T73 and 7049-T
pings shalkbe as follows:

a. |If the

rmined in

V. For forgings
0 or negotiated
nd the forging

pplied in “F” or
by drawing or
88.

175 supplied in
ce criteria, as

, and shall exhibit no evidence of stress-corrosion cracking when subjected to test

of individual
specified in
inum alloy and

7352 aluminum

 electrical conductivity is 40.0 percent International Annealed Copper Standards (IACS)

t is acceptable.

or grleater and the tensile properties meet the minimum specified value, the Iq

If the electrical conductivity is 38.0 to 39.9 percent IACS, inclusive, and the longitudinal yield

strength does not exceed the specified minimum by more than 9.9 ksi, the lot is acceptable.

If the electrical conductivity is 38.0 to 39.9 percent IACS, inclusive, and the longitudinal yield

strength exceeds the specified minimum by 10.0 ksi or more, the lot is acceptable provided it
passes the stress-corrosion test specified in 4.4.8.

If the electrical conductivity is less than 38.0 percent IACS, the lot is unacceptable.
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3.4.2.2 7050-T74 and 7050-T7452: The acceptance criteria for the 7050-T74 and 7050-T7452 aluminum
alloy forgings shall be as follows:

a.
b. If the
(XX.
is ad
c. If the
3.4.2.3 7075-T7
accepta
7175-TT
a. If the
valu
b. If the
the 1
sped
c. Ifco
sped
d. Ifthe
and
3.5 Defects:
3.5.1 Surface d

3.5.2

cracks, whenlinspected as Qpnhifind indd44and445

If the electrical conductivity is 38.0 percent IACS or greater and the longitudinal yield strength
(XX.X ksi) minus the electrical conductivity (XX.X percent IACS) is equal to or less than 32.0,
the lot is acceptable. For die forgings only, the maximum yield strength shall also be 72 ksi.

X ksi) minus the electrical conductivity (XX.X percent IACS) is greater th
ceptable provided it passes the stress-corrosion test specified in4,4.8.

 electrical conductivity is less than 38.0 percent IACS, the letiis unaccep
3, 7075-T7352, 7075-T74, 7075-T7452, 7175-T74, 7175-T7452 and 717
nce criteria for the 7075-T73, 7075-T7352, 7075-T74, 7075-T7452, 7175
452 and 7175-T7454 aluminum alloy forgings shall’be as follows:

e conductivity is 40.0 percent IACS or higheriand tensile properties meet
bs specified herein, the forgings shall be considered satisfactory.

 electrical conductivity is 38.0 to 39;9 percent IACS, inclusive, if tensile
hinimum limits specified herein, and the longitudinal yield strength does 1
nductivity is below 40.0 percent IACS and the longitudinal yield strength

ified minimum value by.12.00 ksi or more, the lot is unacceptable.

conductivity is betow 38.0 percent IACS, the material shall be considereq
must be reprocessed, regardless of property level.

bfects: Forgings shall be free of surface defects such as seams, laps, bur

electrical conductivity is 38.0 percent IACS or greater and the Iongitudinfl yield strength

n 32.0, the lot
table.
5-T7454: The
LT74,

the minimum

roperties meet
ot exceed the

ified minimum by more than 11.9 ksi, the forgings shall be considered satisfactory.

bxceeds the

| unsatisfactory

sts and quench

Internal defects: Limits of acceptability for ultrasonic inspection shall be in accordance with
MIL-STD-2154, Class A for hand and ring forgings and Class B for die forgings, unless limits for
acceptability of finished forgings are otherwise specified. Where forging thickness or configuration
will not permit ultrasonic inspection, the forging stock shall be ultrasonically inspected to Class A
limits as agreed upon by the contractor and the forging supplier. When die forgings are to be used
in applications requiring a quality level higher than Class B limits, or for alloys not covered herein,
the requirements shall be negotiated among the contractor, forging supplier and acquisition
authority (see 4.4.6 and 6.2.1).
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3.6

3.7

3.8

3.9

Grain-flow characteristics:

The grain-flow pattern shall conform to specified forging drawing approved by the acquiring activity
(see 6.2.1). Precaution should be taken to avoid simultaneous occurrence of sharply re-entrant flow

lines and high tensile stresses in the region of the parting line (see 4.4.7 and 6.2.1).

Tolerances:

The forging
within such

Marking of f
Forgings sh

the basic sp
by ordinary

5 shall conform to the shape and dimensions specified in the contract or |
variations as may be shown on the drawings (see 6.2.1).

prgings:
all be marked with the commercial alloy designation and-temper, ultrasor

ecification number in characters that are clearly ledible and that shall nof
handling. For squares, the marking shall be on the.face that is parallel to

the long trapsverse properties but perpendicular to the direction of short transverse

marking sha

unless it carl:

When speci
specificatior

Workmansh

The forging
laps, cracks
serviceabilit
as defined 4

4. QUALITY AS

41

4.2

Responsibil

Il not be applied by the impression method,«0r by an electroetch or engrg

ied (see 6.2.1), the marking of the commercial alloy designation, temper
number shall be continuous alonghe forging length (see 4.4.3).

ip:

5 shall be of uniform forging quality and condition, free from blisters, fins,
, segregations, spongy areas or other defects which would adversely affe
y. Apparent surfacédefects may be removed as required, provided secti
y the drawing, can-be maintained. Forgings shall not be repaired by plug

SURANCEPROVISIONS:

ty for’inspection:

burchase order

ic symbol and
be obliterated
the direction of
roperties. The
ving method,

be determined that all detrimental effects‘will be removed by subsequent machining.

and basic

folds, seams,
bct their

bn thicknesses,
ging or welding.

Unless otherwise specified in the contract or purchase order the contractor is respon

performance of all inspection requirements as specified herein. Except as otherwise specified in the
contract or purchase order, the contractor may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless disapproved by the
Government. The Government reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies and services
conform to prescribed requirements.

Classification of inspections:

1sible for the

The inspection requirements specified herein are classified as quality conformance inspections (see

4.3 through

4.3.3.5).
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4.3 Sampling:

Sampling for each inspection shall be in accordance with 4.3.2.1 through 4.3.3.5, as applicable.
Unless otherwise specified, the sample unit shall be one finished forging and for Section 5
inspection, one container ready for shipment.

4.3.1 Lot: Alot shall con3|st of forgmgs of the same shape, same S|ze same aIon, and heat treated and
aged in th HOUS ace, forgings
charged cp nsecutlvely during contlnuous operatlon of the furnace shall be con3|de red a furnace
charge; for such forgings weighing five pounds or less, the maximum weight,of a lot shall be 2,000

pounds, ahd for larger forgings, it shall be 6,000 pounds.

4.3.2 Tests:

43.21

43211

43.21.2

4.3.2.2 Mechan|cal properties:

43.2.2.1

43222

Chemical composition: The sampling for chemical analysis shall\be in accordance with 4.3.2.1.1
and 4.3.2.1.2.

Ingot analysis: At least one sample shall be taken from*each lot of ingots of the[same alloy
poured simultaneously from the same source of molten metal by the producer gnd analyzed to
deternpine conformance to 3.1. Ingots not conferming to this specification shall|be rejected.
Complete ingot analysis records shall be maintained by the manufacturer and ghall be
available for review by the acquiring activity at the producing plant.

Finished product analysis: Unless compliance with 4.3.2.1.1 is established, ong sample shall

be taken for chemical analysis fromeach 2,000 pounds or fraction thereof in a [ot for forgings
havind nominal weight of five pounds or less; or one for each 6,000 pounds or fraction thereof
in a log for forgings having nominal weight over five pounds.

Hand,|rolled ringéand special purpose forgings: Unless otherwise specified, one tension test
specimen shall\be taken from each lot in each grain direction for determining the mechanical
propefties.<Specimen type and location shall be in accordance with ASTM B 5%7. If a
prolon atlon is used, its mlnlmum dimension must not be less than the maX|m m heat treat
sectio i sections shall
be taken from an area representative of the center of mass where size permits.

Die forgings: Unless otherwise specified, tension test specimens shall be taken from a forging
or an integral test coupon chosen to represent the lot. One test specimen shall be taken so
that the axis of the specimen is substantially parallel to, within £ 15°, the direction of forging
flow lines in the forging. One additional test specimens shall be taken so that the axis of the
specimen is not parallel to the direction of the forging flow lines in the forging, being as close to
the short transverse direction as possible.
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4.3.3 Examination:

4.3.3.1

4.3.3.1.1

43.3.1.2

4.3.3.2

4.3.3.3

4334

4.3.3.4.1

43342

4335

Surface

defects:

Visual inspection: Unless otherwise specified, each forging shall be 100 percent visually

inspec

ted for surface defects (see 4.4.4).

Penet
inspeg

Internal
internal

Grain flg

from first production lot shall be selected for the grain flow_structure examination,

examing

Stress-c
when te
T7452, 1
for confd

Stress|
from e
from f¢
testing
accorg

Electri
for ele

Heat tre
sampleg

ant inspection: Unless otherwise specified, each forging shall be 100,pe
ted (see 4.4.5 and 6.2.1).

defects: Unless otherwise specified, all forgings shall be ultrasenically eX
defects (see 4.4.6 and 6.2.1).

w: After the forging technique is established for a required size and shap

tion shall be repeated after any major change in-forging technique (see 4

5ting forgings of alloy temper combinations’7049-T73, 7049-T7352, 705
(075-T73,7075-T7352, 7075-T74, 7075-T7452, 7175-T74, 7175-T7452 a
rmance to 3.4.1.

Lcorrosion surveillance test: Unless otherwise specified, each month, at le
ach shape and thickness range, 0.750 inch and greater, produced during
brgings of alloys and temipers noted in 4.3.3.4, shall be sampled for stres
. The samples shall.be taken from the forgings determined to be accept
ance with the lot adceptance criteria specified in 3.4.2.

cal conductivity:-Unless otherwise specified, one forging from each lot sh
ctrical conductivity test.

At capability: Unless otherwise specified, forgings in “F” and “01” conditio
andtested in the same manner as comparable to heat treated forgings.

shall be
as speci

heat treated to the -TG or -T61 temper,_unless otherwise specified, orto{

fied in the part drawing or other acquisition documents.

4.4 Methods of tests and examination:

441

cent penetrant

amined for

e, one sample
This
4.7 and 6.2.1).

prrosion: Sampling for stress-corrosion cracking and electrical conductivity is applicable

i

-T74, 7050-
d 7175-T7454

ast one forging
that month
5-corrosion
able in

all be selected

ns shall be
The sample
he final temper

Chemical analysis: Sampling for chemical analysis shall in accordance with 4.3.2.1.1 and

4.3.2.1.2. The chemical analysis of the samples shall be wet chemical method or spectro chemical
method in accordance with Method 111 or 112 of FED-STD-151. In case of dispute, chemical
analysis by wet chemical method shall be the basis for acceptance (see 3.1).

442

4.3.2.2 through 4.3.2.2.2 shall be determined as specified in ASTM B 557.

Mechanical properties: The mechanical properties of the samples selected in accordance with
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4.4.3 Examination for marking: Unless otherwise specified, each forging shall be inspected for markings
as specified in 3.8.

4.4.4

445

446

4.4.7

448

448

A

Visual inspection of surface defects: Prior to visual inspection, each die or ring forging (see
4.3.3.1.1) shall be etched in an aqueous solution of sodium hydroxide containing an inhibitor to
prevent intergranular attack of copper bearing alloys. A suitable solution consists of 50 grams of
sodium hydroxid

rinsed in
solution t
After etch
bursts ang
operation

Penetrant
(see 4.4.4
post-emul
conformin
shall be c{

Internal dj

for intern

Grain flow
sample ur
show the

technique
forging, of
acquiring

Resistanc
selected f
The stresy

ater followed by a wash in nitric acid or in chromic-sulphuric acid solutio
at shall produce a surface of equivalent suitability for visual or penetrant
ng, each forging shall be inspected visually for surface defects,such as s
quench cracks (see 3.5.1). Parts should be thoroughly dried’after each
to prevent fluid entrapment.

inspection: Prior to penetrant inspection, each forging shall be etched (s
, and penetrant inspected (see 4.3.3.1.2) in accordance with MIL-1-6866
sified penetrant or Group IV water washable penetrant of equivalent seng
g to MIL-1-25135 to determine conformancete’3.5.1. Penetrant inspectiq
priified to NDT Level Il in accordance with‘MIL-STD-410.

fects: Unless otherwise specified, all forgings (see 4.3.3.2) shall be ultra
| defects in accordance with MIL-STD-2154.

: After the forging technique is established for forging a required size ang
it forging, selected as specified in 4.3.3.3, shall be sectioned and suitabl
grain flow of structure. * This sectioning shall be repeated after any chang

Location of cross sectioning shall be such as to represent principal sec
as agreed upon between the contractor and the forging supplier or betw
Activity and the.forging supplier or contractor.

b to stress-corrosion cracking: Specimens of alloys and tempers specifie
br stress-corrosion testing, shall be prepared and tested in accordance wi
-corrosion test stress level for each alloy temper combination shall be in

Etching time for

tions may be

| be thoroughly
n or other
inspection.
eams, laps,
etch and rinse

be 4.4.4), dried
using Group V
bsitivity

n personnel

sonically tested

shape, a

y etched to

e in the forging
ions of the
een the

H in 4.3.3.4,
h ASTM G 47.
accordance

with 4.4.8

1

Stress-corrosion test stress level: Unless otherwise specified, the stress level shall be 75 percent

of the longitudinal yield strength as specified in Tables Il and IV for alloys 7049 and 7075. The

stress level for 7050 alloy shall be 35 ksi. The stress level of alloy 7175 shall be 35 ksi, except
for alloy 7175 hand forgings exceeding 3.000 inches, where the stress level shall be 50 percent
of the longitudinal yield strength specified in Table IV.

4.4.9 Electrical conductivity: Forgings for alloys and tempers selected for conductivity testing (see
4.3.3.4.2) shall be prepared and tested in accordance with MIL-STD-1537 to the criteria specified
in 3.4.2.1 through 3.4.2.3.
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4.4.10 Special inspection procedures: When special purpose or large forgings are specified, the
inspection procedure, as related to the number and location of test samples taken from the sample
forgings, shall be as agreed upon between the contractor, forging supplier and the acquiring

activity.

4.5 Rejection and retests:

4.5.1

452

5. PACKAGING

5.1

6. NOTES:

6.1

6.1.1

6.1.2

Rejection:;
by the spe

Retests: If
provisions

a. Taking
adjacs

b. Taking
identig

c. Bothf
record

Should an

Preservatio

Preservatio
preservatior
specified (s¢

cimen shall be rejected.

of FED-STD-151 by:

twice the original number of test specimens from an area in the original
nt to the area represented by the failure.

the original number of test specimens from an.area in each of two other
al to the area in the original sample forgings.répresented by the failure.

hiling initial test data and passing retest data shall be retained with the pr
S.

y of these specimens fail to conform to this specification, the entire lot sh

N, packing and marking:

N, packing andumarking shall be in accordance with MIL-STD-649. The g
shall be l<evel A or Commercial and packing shall be Level A, B or Com
be 6.2.1).

If any individual test specimen fails to conform to this specification, the/lpt represented

a lot of material is rejected, retests of that lot shall be permitted'in accorgance with the

sample forging

forgings

bduction

all be rejected.

bvel of
mercial as

Intended us

e:

The aluminum alloy forgings of this specification have characteristics that are intended for use in
critical aerospace applications, as follows:

2014: Alloy 2014 is most commonly used for general applications where high strength is essential,
however, special care should be taken in the application of this alloy because of susceptibility to
stress-corrosion cracking.

2219: Alloy 2219 is used for applications which require good weldability and uniformity of strength
of welds, moderate strength at room temperature and high strength in the range of 500° to 600°F.
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2618: Alloy 2618 is used for elevated temperature (approximately 575°F) applications.

6061: Alloy 6061 is most commonly used for structural applications where strength, weldability and
corrosion resistance are needed.

6151: Alloy 6151 is used for applications requiring good forgeability, good strength and resistance

Alloy 7049-T73 is recommended for applications requiring high strength
to stress-corrosion cracking.

y 7050 is recommended for applications requiring high strength and resig
y 7075 is used for small and medium sized forgings where maximum we
Special care should be taken in the application of this alloy in temper ot

f susceptibility to stress-corrosion cracking.

Alloy 7075-T73 is recommended for compenhents which are subjected tg
p transverse direction because of its stress-corrosion resistance.

6.1.3

6.1.4

6.1.5
to corrosion.

6.1.6 7049-T73
resistanceg

6.1.7 7050: Allg
corrosion.

6.1.8 7075: Allo
essential.
because ¢

6.1.9 7075-T73
stresses il

6.1.10 7175: Allo

corrosion.

y 7175 is recommended for applications requiring high strength and resis

6.2 Ordering data:

6.2.1

N requirements: Acquisition documents should specify the following:
umber and date ofthis specification.

esignation,temper, method of forging (see 1.2.1 and 1.2.2) and grain-flg

requiregd (see 3.6).

hble/drawings (see 3.3.2.1 and 3.6).

and high

tance to stress-

ght saving is
erthan T73

assembly

tance to stress-

w pattern, if

Applicable levels of preservation and packaging required (see 5.1).

required (see 4.3.3.2).

Acquisitio
a. Title, n
b. Alloy ¢
c. Applic
d.
e.
f.
g.

Ultrasonic inspection acceptance criteria, if other than required by 3.5.2.

forgings is required (see 4.3.3.1.2).

The percent of parts to be inspected, when less than 100 percent ultrasonic inspection is

The percent of parts to be inspected, when less than 100 percent penetrant inspection of die
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6.2.1 (Continued):

6.3

6.4

6.5

6.6

h.

Special markings (see 3.8).

i. For special purposes and large forgings or any other options desired (see 3.3.3 and 6.3).

j. For as-forged thickness of die forgings greater than twice the heat treated thickness, the

properl-ine shall hg waivad or naaotiated baetwaen the contractor and faraina s
HesS-SHa+B 8- Wa8 a8 gotHate a8 tWeeRe-cohRta6torahRc+orgiig—sd

betwe

For fo
negoti
the for

Special pury

Attention is
mechanical
to including
flow will be
ductility and
areas in the

Hardness:

For informa
measured o

Change in t

Tempers T7
respectively

bn the acquiring activity and the forgig supplier or contractor (see 3.3,1.

gings too small to yield suitable test specimens, the tension testshall be
bted between the contractor and forging supplier or between the-acquirin
ging supplier or contractor (see 3.3.1.1, 3.3.2, and 3.3.4).

oses and large forgings:

called to the references herein to special purpose or large forgings, for w
properties and inspection procedures are necessary. Special attention s

Hetermined at the desired areas, and to.the’determination of properties, f

tensile yield strength in directions normal to the observed grain flow in cr
forging.

ion, the minimum Brinell'hardness (500 Kgf load, 10 mm diameter ball) U
n the surface of the properly heat treated forgings is shown in Table VI.

emper designation:

36 and T73652 of alloys 7050, 7075 and 7175 have been designated as T
Temper.T73654 of alloy 7175 has been designated as T7454.

This parangph was deleted as it did not pertain to the converted SAE document.

plier or
waived or

g activity and

hich special
hould be given

all special instructions on the drawings and*grders so that tensile properfies and grain

articularly
tically stressed

sually

[74 and T7452,

PREPARED UNDER THE JURISDICTION OF AMS COMMITTEE “D”
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A2/

TABLE I. Chemical composition
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TABLE II. Mechanical properties of die forgings, specimen axis parallel
to direction of grain flow lines. 1/

Alloy Maximum Minimum Minimum yield Minimum
and heat treat tensile strength at 0.2 elongation
temper section thickness, | strength, percent offset, in 2 inches

2/ inches ksi 3/ kst 3/ or 4D 4/,

percent 3/
uUp thru 2 65.0 56.0 6
2014176 Quer 2 thru 3 65.0 55.0Q 6
Over 3 thru 4 3.0 55.0 6
22191-T6 4Up_thry 4 58.0 38.0 8
2618761 {Up thru & 58.0 45.0 4q
6061176 Up. thry 4 38.0 35.0 7
6151176 Up thru 4 44, 37.0 10
fUp thry 2 72.0 62.0 7
70493173 Over 2 thru 4 71.0 61.0 7
Qver 4 thru 5 70.0 60.0 1
Up thru 2 72.0 62.0 7
70501774 Over 2 thru 4 71.0 61.0 ]
5¢ Over 4 thru 5 70.0 60.0 7
Qver 5 thru 6 70.0 59.0 7
Up thru 1 75.0 64.0 7
Qver 1 thru 2 74.0 3.0 7
7075+T6 Over 2 thru 3 74.0 63.0 i
Over 3 thru 4 73.0 62,0 7
Up thru 3 66-0 56.0 7
70754773 Over 3 thru 4 64.0 55.0 7
Up thru 3 66.0 56.0 7
7075+T7352 Over 3 thru 4 64.0 53.0 7
70754774 5/ |Up thry 3 16.0 66.0 i
71754774 5/ [Up thru 3 76.0 66.0 7
7175317452 Up thru 3 73.0 63.0 7
7175077454 7/]Up thru 3 75.0 65.0 7

1/ The parallel'direction of specimens shall be + 15 degrees.

24 Die forgings in some configurations of these alloys can be purchaseg in
the heat treated and compression stress relieved T652 temper conforming
to themechanical property requirements specified for T6 temper,
respectively.

34 m may be waiv ted between
the contractor and the forging supplier or between the acquiring
activity and the forging supplier or contractor for material in any
divection in which the dimension is less than 2 inches because of the
difficulty to obtain a tension test specimen suitable for routine
control testing (see 6.2.1).

4/ D represents specimen diameter.

5/ Formerly deslignated as T736 temper.

6/ Formerly destgnated as T73652 temper.

7/ Formerly designated as T73654 temper.

-15 -



https://saenorm.com/api/?name=04927eacdd61d786afcf5de608bca8a5

AMS-A-22771A

SAE

AMS-A-22771A

TABLE Ill. Mechanical properties of die forgings, specimen axis not parallel
to direction of grain flow lines. 1/

Alloy Maximum heat Minimum Minimum yield Minimum
and treat section tensile strength at 0.2 glongation
temper thickness, strength, percent offset, in 2 inches

2/ inches ksi 3/ ksi 3/ or 4D 4/,
percent 3/

Up thru 1 64.0 55.0 3
Over 1 thru 2 64.0 55.0 2
2014-T6 Over 2 thru 3 63.0 54.0 2
Over 3 thru 4 63.0 54.0 2
2219-T6 Up thru 4 56.0 36.0 4
2618-T61 Up thru 4 55.0 42.0 4
606]-T6 Up thru 4 38.0 35.0 5
615]-T6 Up thru 4 44.0 37.0 6
Up thru 1 71.0 61.0 3
Over 1 thru 3 70.0 60.0 3
7049-T73 Over 3 thru 4 70.0 60.0 2
Over 4 thru 5 68.0 58.0 2
Up thru 2 68.0 56.0 5
7050-T74 Qver 2 thru 4 67.0 55.0 4
5 Over 4 thru 6 66.0 54.0 3
Up thru 1 71.0 61.0 3
Over 1 thru 2 71.0 61.0 3
707%-T6 Over 2 thru 3 70.0 60.0 3
Over 3 thru 4 10.0 60.0 2
Up thru 3 62.0 53.0 3
7078-173 Over 3 thru 4 61.0 52.0 2
Up thru 3 62.0 51.0 3
7075-T7352 Over 3 thru 4 61.0 49.0 2
7078-T74 5/ {Up thru 3 71.0 62.0 4
_7178-T74 5/ |Up thru 3 71.0 62.0 4

7174-T7452 5/}Up thru 3 68.0 55.0 4]
7179-T7454 7/1Up thru'3 70.0 61.0 4

1/ The paraliel direction of specimens shall be + 15 degrees.

tﬁe contfaéior and the fé?ging-supplierﬁér bethéeﬁ thé ééqﬁlfing" '

4/ Die forgings in some configurations of these alloys can be purchased in
the heat treated and compression stress relieved T652 temper conforming
to the mechanical property requirements specified for T6 temper,
resgectively.

activity and the forging supplier or contractor 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 (see 6.2.1).

4/ D represents specimen diameter.

5/ Formerly designated as T736 temper.

6/ Formerly designated as T73652 temper.
7/ Formerly designated as T73654 temper.
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TABLE IV. Mechanical properties of hand forgings. 1/

Alloy Maximum heat Minimum Minimum Minimum
and treat section | Axis of tenstle |yield strength |elongation
temper thickness, test strength,}at 0.2 percent {in 2 inches
inches 4/ specimen ksi 2/ offset, ksi 2/ | or 4D 3/,
— percent 2/ |
Up thru 2 Longitudinal] 65.0 56.0 8
Long trvs. 65.0 56.0 3
' Longitudinal] 64.0 56.0 8
Over 2 thru 3 Long trvs. 64.0 55.0 3
Short trvs.} 62.0 55.0 2
Longitudinalj 63.0 55.0 8
Qver 3 thru 4 Long trvs. 63.0 55.0 3
Short trvs.| 61.0 54.0 2
Longitudinaly 62.0 54.0 7
2014-T6 Over 4 thru § Long trvs. 62.0 54.0 2
Short trvs.l! 60.0 53.0 1
Longitudinal] 61.0 53.0 7
Over § thru 6 Long trvs. 61:0 53.0 2
Short trvs.| . 59.0 53.0 1
Longitudinall “60.0 52.0 6
Over 6 thru 7 Long -trvs. 60.0 52.0 2
Short trvs<yl 58.0 52.0 1
Longitudinal] 59.0 51.0 6
Over 7 thru 8 Long, trvs. 59.0 51.0 2
9 Short trvs.] 57.0 51.0 ]
longitudinal{ 65.0 56.0 8
Up thru 2 Long trvs. 65.0 56.0 3
_ Longitudinal] 64.0 56.0 8
Over 2 thru(3 Long trvs. 64.0 55.0 3
Short trvs.| 62.0 52.0 2
Longitudinal] 63.0 5.0 8
2014376521 Over 3/ thru 4 Long trvs. 63.0 5.0 3
Short trvs.] 61.0 51.0 2
' Longitudinal| 62.0 54.0 7
Ovér 4 thru 5 Long trvs. 62.0 54.0 2
Short trvs. 60.0 50.0 ]
tongitudinat | 61.0 53.0 7
Over 5 thru 6 Long trvs. 61.0 53.0 2
Short trvs.{ 59.0 50.0 1
Longitudinal|{ 60.0 52.0 6
Over 6 thru 7 Long trvs. 60.0 52.0 2
Short trvs.] 58.0 49.0 ]
Longitudinal| 59.0 51.0 6
QOver 7 thru 8 Long trvs. 59.0 51.0 2
Short trvs.| 57.0 48.0 ]
Longttudinal! 58.0 40.0 6
2219-T6 Up thru 4 Long trvs. 55.0 37.0 4
Short trvs.| B53.0 35.0 2
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TABLE IV. Mechanical properties of hand forgings. 1/ - Continued

Altoy Maximum heat Minimum Minimum Minimum
and treat section | Axis of tensile |yield strength | elongation
temper thickness, test strength,| at 0.2 percent | in 2 inches
inches 4/ specimen ksi 2/ offset, ksi 2/| or 4D 3/,
percent 2/ |
A rongitudinal 620 500 6
2219-T852 {Up thru 4 Long trvs. 62.0 49.0 4
Short trvs.| 60.0 46.0 3
Longitudinal 58.0 47.0 7
Up thru 2 Long trvs. 55.0 42.0. 5
Short trvs.] 52.0 42 0O 4
Longitudinal} 57.0 46.0 7
2618-T6]l |Over 2 thru 3 Long trvs. 55.0 42.0 5
Short trvs. 52.0 42.0 4
Longitudinal | 56.0 45.0 7
Over 3 thru 4 | Long trvs. 53.0 40.0 5
Short trvs. 51.0 39.0 4
Longitudinal | 380 35.0 10
Up thru 4 Long trvs. 38.0 35.0 [}
Short trvs. |<'37.0 33.0 5
6061-T6 Longitudinalyy 37.0 34.0 8
Over 4 thru 8 Long trvst 37.0 34.0 6
Short trvs.] 35.0 32.0 4
Longitudinal}{ 71.0 61.0 9
Over 2 thru 3 Long-trvs. 71.0 59.0 4
Short trvs.] 69.0 58.0 3
Longitudinal 69.0 59.0 3
7049-T78 iOver 3 thru 4 Long trvs. - 69.0 57.0 3
Short trvs. 67.0 56.0 2
Longitudinall 67.0 56.0 7
Over 4 thru 5 long trvs. | 67.0 56.0 3
| Short trvs.|] 66.0 55.0 2
lLongitudinal | 71.0 59.0 9
Over 1 thru 3 Long trvs. 71.0 57.0 4
Short trvs.| 69.0 56.0 3
7049-T7B52 Longitudinal | 69.0 57.0 8
Over—3—thru—4 tong—trvs: 690 540 3
Short trvs.|] 67.0 53.0 2
Longitudinal 67.0 54.0 7
Over 4 thru 5 Long trvs. 67.0 53.0 3
Short trvs. 66.0 51.0 2
Longitudinal 72.0 63.0 9
Up thru 2 Long trvs. 71.0 61.0 5
7050-T452 Longitudinal | 72.0 62.0 9
Over 2 thru 3 Long trvs. 70.0 60.0 5
Short trvs. 67.0 55.0 4
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