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30 January 1934

MILITARY SPECIFICATION
ALUMINUM ALLOY FORGINGS, HEAT TREATED

This specification is approved for use by all
Departments and Agencies of the Department of
Defense.

1. SCOPE

) 1:1 Scpge. Thig specification covers the requirements for heat treated
aluminum alloy die forgings, hand forgings, and ring forgings, produced under
aaditional mechanical property control to ensure known mechanical properties for
narts uced in asrpncenarce rritiral apnlications This specification also covers
AL (VR RV ] RS Vephee LSS0 B B SO R O » O ] Q' iTeQLiviia. U9 SMTSLIT IvA@Livil Qioav WYET o

the requirements for forgings furnished in the F or 01 corditions which will
uitimately be used in the heat treated condition.

1.2 Classification. The aluminum alloy forgings shall be furnished ir the
FAllAawinAa allAauvc f‘nmnn e and fArme ae ennrIFIiaAd (ecan £ 9 1Y
TViivmiiy @avivyos, LTHIPTI > aiid 1wy, a> SpelL iy 18U \Her Q.£.1/.
1.2.1 Alioys and tempers
INTA [ M TC TCLCND eNnc C fa %} TLZ TLCDH IANAN T n T rI7acn
CVUlie=~r, Vi, 10, 103c& QUOt=-r, VI, 10, 1D3< rusd-r, Ut, 173, V1732<
2219-F, 01, T6&, T8E2 6151-F, 01, T6, 76582 7050-F, 01, T74, T7452
2618-F, 01, 761 7075-F, 01, T6, T652. 773,
77352, T/d, 77452
7175-F, 01, T74, T7452,
T7454

1.2.2 Form. Forgings shall be furnished in the form of die forgirgs, hand
forgings or ring forgings. If the form is not specified, manufacturers may use
any form of forging most convenient.

2. APPI

A - Wl i
2.1 Goverrment documents
2.1.1 Specifications and standards. “nless otherwisa specified, the foliowing
cnarifiratiAane and chamdseder ~AE bma Semiia Vi mdbadd n bbad dama adL AL Moo e
spEC T Laliony anud Loandaiud OF Lig 155de 1iso2d i tndt 185¢0e O tne EDerﬂEﬂI
of Defense Index of Specifications and Stangdards «DcCISS) cpecifieg in the c¢clici-
tation form a part of this specification to the extert specified herein
Samas i A el aama o A P AT 4 - . A‘——'—- N 1 . 7 |
peferiCial Comments (recommendations, ddaitions, aeletions) and ary pertinent data |
#hich may ne of use in improvirg < - dcocumezr- -~heule Se sddrecsed =o' Sngimsaring
:- \.-‘--l‘uu‘v T;- (v oo IR PHIT UV y i I DRSS 31 § oy N SHLUUIWw vT Q%IUIC.)CU (L % -~ lgl M- B lg H
speciticaricons and Standargs Cepariment (C2ce 930, Naval Air Epgineering Cerzer
-akghurct, NJ 08733, by using tne ‘elf-acdressad Standargizaz on Pc:unawt I“Drova
ment Propcsal (0D form 1428) z:ppea~ng 3t the 2a3 =f thi: gccument . Ly iet<ar. I
—— — e e ——— e —d
| NO DELIVERABLE DATA REQULRED i
Taocas Lo |
BY THIS DOCUMENT | | AREA FORG |
- P — l———____.J
- - == - - - - -’ 1 - r - - ’ . - 1
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SPECIFICATICNS
MILITARY
MIL-H-60838 - Heat Treatment of Aluminum Alloys.
MIL- I—S”“ - Inspection, Penetrant Method of
MIL-S-131 - Shot Peening of Metal Parts.
MIL-I-ZETSS - Inspection Materials, Pemetrant.
STANDARDS
FEDERAL
FED-STD-131 - Metal, Test Methods.
MILITARY
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.
MIL-STD-1537 - Electrical Conductivity Test for Measurement of Heat
Treatment of Aluminum Alloys, Eddy Current Method.
MI_-STD-2154 - Inspection, Ultrasonic, Wrought Metals, Process for.
(Copies of specifications and standards required by manufacturers in connection
with specific acquisition functions should be obtained from the contracting activ-

ity or as directed by the contracting officer.)

2.2 Other publications. The following documents form a part of tnis specifi-
cation to the extent specified nerein. The issues of the documents which are in-
dicated as DoD adopted shall be the issue 'isted in the current DoDISS and the

supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM 8 557 - Tension Testing Wrought and Cast Aluminum-and Magnesium-Alloy
Products.
ASTM G 47 - Determining Susceptibility to Stress-Corrosion Cracking of

High Strength Aluminum Alloy Products.

(Application for copies should be addressed tc the American Society for Testing
and Materials, !1G16 Race Street, Philadelphta. PA 19103.)

(Industry associaticn specifications and stancards are generally availabie fcr
~eferenca from lidbrar‘es. They are aisc distrisuted amcng technical jroups and
using Federa: agencies.)

2.3 O-der of prececence. In the event of a conflict between the taxt of *+he
specificizion and the referencas ci*ed nerein. tre text of his speci<ication
snall takz crececdence

3. RECUIREMENT
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3.1 Chemical composition. The chemical compositicn of the forgings shall be
as specified in Table I (see 4.4.1).

, forgings shall be heat
C v 7175 shall be heat
ngs shall conform to all the

Discoloration due to heat

T 2
treated i

ao-s

PR
ordance w1th M

requirements of this specification (see 6.1.
treatment shall not be cause for rejecticn.

3.3 Mechanical properties.

3.3.1 Die forgings. Mechanical properties of die forgings as determined in
accordance with 4.4.2 shall conform to the applicable properties specified in

hq,—-nrl hafavra hast drastrmand +- ei- <

Tahlae TT and TTT Ihnn A3a C—n—n.n...- ~en Mo~ - a
favitco 14 allu 1l4. nicHy Ui g Iul\_.‘l g) arg malciility et wi © iigal LicatinciiL LU Qi
within the maximum section thickness specified in Tables II and III, 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 e

ar Ar hat+o ween +tna
< Lne

1.

waan +tha ArAantvasdae

ween tneé Coniraceor ai d t e lUIg‘ng )Upp ier Of
ivity and the forging supplier or contractor (

Aamvrand
agreed

as
acquiring

101:-
lNﬂ
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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
hn Faban Fram lAara+risnan hath

narte chall ha +actad Tancila +oct enarimane chall
pGIl Lo JNnai i [P 1~ LT oLTU. 1T i T LES L apTLimgi 211@ 11 CAncHi 1 Uil Tvsa L runi UULII

in the direction parallel to, within + 15° of flow lines, and not narallel to the
forging flow lines. The specimen location shculd be indicated on (he forging
engineering drawing. If the specimen locations are not indicated on the forging
ennineering drawing, they shall be taken from areas representative of thick and

11 ha Aatarmimad emarifiad in A AT Tha
./ LENA

*hin cartinnce Tha flAawu linace h:v \
toaft Seluions. e TICW 11nes sSnai: o€ JGetermined as specCiTied

mechanical properties shall be as specified in Table IT and III. For forgings

too small to yield suitable test specimens, the tension test shall be waived or
negotiated between tne contractor and the forging supplier or between the

L R B 0%

acquiring activity and the forging supplier or contractor (see 6.2.1). This
machanical nranerty rantral c¢hall ha ranasatad aftar anv madinr chanae in +tho
MIG W I T W | S A WL W QI T 1 ve PFSpea Ly @l v all] llluJU' LR LA AeS L) “Hie

forging process, forging stock size or forging stock.

3.3.1.2 Mechanical property control of production parts. Samples for
mechanical properties of production lots subsequent to the first production |
shall be taken as specified in 4.3.2.2.2 and shall conform to the reguirement

Table II and III.

ot
s of

3.3.2 Hand forgings. The mechanical prcperties of ~and forgings as
determined in accordance with 4.4.2 shall conform to the applicable properties
specified in Table IV. The properties specified in Table IV apply %o hand
forgings that are essentially rectangular in ¢ross secticn. The requirement of
long transverse and short transverse prcoperties applies aiso to squares, even
though transverse dimensions are equal. The forging prccess shall be controlled
such that, the long transverse direction shall be perpendicular to the original

stock axis, or both short transverse or long transverse properties shall meet the
N (S ORE NN 101 L Qiia v Oy i svel U FRAE: SUEEEEE 1118 RG] o
"

')

long transverse croperties requirements. The direction of the iong transverse

properties shall pe identified as specified in 3.8. for forgings too small tz

yield suitable test specimens, the method of tensile tes: zhall te waived or

neqotiated between the cont rac*or ang fcrgin \LCD]‘ © Qr heatween Ine acauifirg
r (cge

arr1v1*y and the Fnr;ann nrni ‘ar or contracte

n
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3.3.2.1 Large hand forgings. For hand forgings (1) of greater thickness or
(2) heat treacted in section thickness greaater than covered by this specification,

or (3) when the purpose of conditicns under which the forging is to be useg so
dictates, the requirements shall be as specified in the contract, order or

drawing. In such cases, the mechanlcal properties of test spec1mens taken from
tocations indicate he drawing shall be as specifiec in the contract, order

or drawing (see 6.2.1).

3.3.2.2 !-chined hand forgings. When hand forgings are machined before heat
treatment, tne section thickness at time of heat treatment shall determine the
minimum mechanical properties as long as the original (as forged) thickness does

u
not exceed the maximum thickness for the alloy as shown in Table IV. When the
maximum thickness in Table IV is exceeded by not more tham 3 inches, the
applicable thickness to estabiish properties shall be not less than half the

original forged thickness.

3.3.3 Special purpose forgings. Biscuits, octagons, mandrel rings and contour

nhang forgings shall be classified as special purpose forgings. Mechanical proper-
ties of special purnose forgings shail be as negot1ated between the contractor
and the :org‘-ng supplier or between the acquiring activity and the IOV"Q"FIQ
supplier or contractor (see §.2.1). Testing to confirm mechanical properties
shall be in accordancee with 4. 4 2.

3.3.4 Rolied ring forgings. The mechanical prcperties of rolied ring forgings
eh:11 ha Aatrnvminand in amrrAvAIAca wuibkh A A 2 snA ha’l anf’\rm 4+~ annliranla
201Q i ¢ VYT YT LTIy HiIT aLewi Jaiiuvo wiLill ..l ailiv PERE-N ) (A RS LV QGppiI Tvaw i ©
properties specified in Table V. For forgings toco small to yield suitable test

specimens, the method of tensile test shall be waived or negotiated between the
contractor and the forging supplier or between the acquiring activity and the

........... PRI G Wy eaa

rorg.ng suppi fer or contrdcior \see 0 C

3.3.5 Forging supplied in "F" or "01" conditicons. The mechanica! properties
of forgings suppliea in "F" or "O1" conditions shal! meet the requirements cf

Tables II, III, IV and V, or as required by drawing or contract order when heat
brnabad A enarifliad +amnare ‘n amrrArAasnca wi bk MTH u ANhQQ
LIRALEU LU SpeLll ey LEHIYE! o i aeewi valietc Wi Lt MiL-n-0yQo

3.4 Stress-corrosion cracking.

3.4.1 Resistance *o stress-corrosion cracking. Ffergings of alloys 7049, 7750,
7% and 7175 supplied in the T73, T73582, 174, 77452 and 77454 tempers shall meet

e following acceptance criteria, as applicable, and shali exhibit no evidence of
ress-corrasion cracking when subjected to test specifiead in 4.4.8.

~J)

Vi ot
T O

3.4.2 Acceptance criterta “or stress—corrosion crackina bv conductivity test.
apabiiity of indivigual ‘ors (see 4.3.1) to resist stress corrosion cracking

e getermined by testing as specified in 4.4.9, and using the acceptance

a peciied as folicws “or the appiicapie aluminum a'icy and -emper.

— & O

2.1 7049-T73 and 7049-77352. The acceptance cricer‘a For the 7049-772 ind
7352 aiuminum a:ioy forgings shall pe as fTcilows

. :he 1ot i3 ace
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b. If the electrical conductivity is 38.0 tc 35.9 percert IACS, inciusive,
anAd +ha lAarnAai+iidins: vial crmanAatrih Anaece nAt avrand fha cnarifind min
Qiry LS - lul‘gnl.uunvaﬂ )’l':IU JL'C"EL“ uwveoc o HHIUL TALTCU wire )pELII T2u miti-
imum by more thar 9.9 ksi, the lot is accentable.

c. If the electrical conductivity i; 38.0 to 39.9 percent IACS, inclusive,
and the longitudiral y1eld strengtn exceeds the specified minimum by

~

i3.0 ks1 or more, the jot is aCCEC‘:ED"‘ D”AV‘GE" t passec the stress-
corrosion test specified in 4.4.3
COrrosion 1esT spedivied in 4.4.0.

d. If the electrical conductivity is less than 38.0 percent IACS, the lot
is uracceptable.

1~ .
1OWS .

otance
A ae £
< b 1

-
a

criteria for the 7050-774
1
i

~
v

a. If the electrical conductivity is 38.0 percert IACS or greater and the
longitudina! yielo strength (XX.X ksi) minuc the electrical conduct-
ivity (XX.X percert JACS) ic equal to or less than 32.0, the lot is
acceptabie. for die forgings oniy, the maximum yieid strength shaii
:\leh ha 77 kei

b. If the electrical conductivity is 38.0 percent IACS or greater and the
longitudinal yield strength (XX.X ksi) minus the electrical conduct-
ivity (XX.X percert IACS) is greater thar 32.0, the iot is acceptabie
provided it passes the stress-corresion tect specified im 4.4.8.

c. If the electrical conductivity is less than 38.0 percent IACS, the lot
is unacceptable.

______

des specified herein, the forgirgs shaii be

-+
o+t
S
}
2]

uctivity is 40.0 percent IACS or higher and tercile proper-
[ . i 1l

[ ]

b. If the eiectrical conductivicy is 38.0 to 39.9 percent IACS, inclusive,
if tensile properties meet the minimum limits specified herein, and the
iongitudinal yieic strength does not e(ceed *he specified minimum by
mAarn dma 11 2 Les thn Favraimme k=11 ha ~-eed cxbicFa b
mMore Thalh 1.7 KRS, ne T Yiiigs snaid uc‘ LUI)IUE"‘J satilosidaliuly.,

c. If conductivity ic below 40.0 percent [ACS ard the longitudinal yieid
strergth exceeds the specified mirimum value by 12.00 ksi or mors, *the
lot is uracceptabie.

f

A TE +ha ramdurc+iuidty 1r hmalese 22 N forrand TAAC oA PRSP O
u. 40 L Lo uuk.klll j S JTiuw 0. BT LT L irCo, Lireg fa v 21 ¢ al ve
considered unsaticzfactory and Tust fe -a2roracested. regarglecs of prop-
erty levei
3.5 Detects
1 C TirfFarna ~Aafar+- Tav it s
e JUl T ALVC YT Tu oo w4 ndo
zeams, laps, buvctc and JLsoon Iracko
4.4.5

g
-
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3.5.2 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 gie forgings, unless limits for acceptability of finished
forgings are otherwise specified. Hhere forging thickness or configuration will
not permit ultrasonic inspection, the forging stock shall be ultrasonically
inspected to Class A limits ac agreed upcn 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 shail be negotiated among the contractor, forging supplier and
acquisition authority (see 4.4.6 and 6.2.1).

3.6 Grain-flow characteristics. The grain-flow pattern shall conform to
specified forging drawing approwed by the acquiring activity (see 6.2.1).
Precaution should be taken to avoid simultaneous occurrence of smarply re-entrant
flow lines and high tensile stresses in the region of the parting line (see 4.4.7
and 6.2.1).

3.7 Tolerances. The forgings shall conform to the shape and dimensions
specified in the contract or purchase order within such variations as may be
shown on the drawings (see 6.2.1).

3.8 Marking of forgings. Forgings shall be marked with the commercial alloy
designation and temper, ultrasonic symbol and the bastc specification number in
characters that are clearly legible and that shal! not be obliterated Yy ordinary
handling. For squares, the marking shall be on the face that is parallel to the
direction of the long transverse properties but perpendicular to the direction of
short transverse properties. The marking shall not be applied by the impression
method, cr by an electroetch or engraving method, uniess it can be determined that
all detrimental effects will be removed by subsequent machining. When specified
(see 6.2.1), the marking of the commercial alloy designation, temper and basic
specification number shall be continuous along the forging length (see 4.4.3).

3.9 HMWorkmanship. The forgings shall be of uniform forging quality and
condition, free from blisters, fins, folds, seams. laps, cracks, segregations,
spongy areas or other defects which would adversely affect their serviceability.
Apparent surface defects may be removed as required, provided section thicknesses,
as defined by the drawing, can oe maintained. Forgings shall not be repaired by
plugging or welding.

4. QUALITY ASSURANCE PRQVISIONS

4.1 Responsibilitv for inspection. Unless otherwise specified in the contract
or purchase order, the contractor is responsible for the performance of all
inspection requirements as specified herein. £xcept as otherwise specified in
the contract or purchase corder, the contractor may use his own Or any orher
Facilities sutaple for the cerformance of the insoection requirements speci<ied
nerein, unless disapproveg oy tne Goverrment. The Government reserves the rignt
to perform anyv of the inscecticns set fortn in the specification where such
inspections are deemed neceszary 12 assure supplies and services conform -o
orescribed -~2quirements.

4.0 Clesstficatizp of ‘nepecticns.  The inspection requiraments specitiad
ner2in are i 3 ac zuatity zcnformance inspecticng iee 4.3 througn
4.2.3.3).

[

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

4.3.1 I_ot; A 1ot shall consicst of forgings of the same shape, same size,
same alloy . and heat treated and aged in the same furnace charge If forgings
are heat treated in a continucus furnace, forgings charged consecutively during
continuous operation of the furnace shall be consxdered a furnace cnarge for

such forgings weighing five pounds or less, the maximum weight of a iot shall be
z'onn nounds, and for ]Arnar Fnrningg' it shall be £,000 pounds

4.3.2 Tests

A 2 2 1 AL Y L 2 2 Ticia =1 Lan atmmmlmnl cmaTiiode okl o

4.3.2.1 Chemical composition The sampiing 707 CnemiCal dfaiysSisS Snati oe
In accordance with 4.3.2.1.1 and 4.3.2.1.2.

4.3.2.1.1 1Ingot analysis. At least one sample shall be taken from each 1ot
of ingots of the same alloy poured simultaneously from the same source of molten
metal by the producer and aﬁaiyZéd to determine comformance to 3.1 ingots not
conforming to this specification shall be rejected. Complete ingot analysis
records shall be maintained by the manufacturer and shall be avai]able for review
by the acquiring activity at the producing plant.

A 9 1 b} Pl ol cbeed mioad..omd o« mm Y. .aloa [ PP e P R T LS - 1 1 S~

“4.3.¢.1.<& rinisneg proguct dnidiysis., unress Lon plldllL? NILH '+ J AN B 15
pstab}igned‘ one samp]a <hall ha taken for chemical ana]vmc from each 2,000
pounds or fraction thereof in a lot for forgings having nomlnal weight of five

prunds or less; or one for each 6,000 pounds or fraction therecf in a lot for
forgings having nominal weight over five pounds.

4.3.2.2 Mechanical properties.

4.3,2.2.1 Hand, rolled ring and special purpose forgings. Unless otherwice
specified, one tension test specimen shali be taken from each lot in each grain
direction for determining the mechanical properties. Specimen type and location
shall be in accordance with ASTM B 557. If a proiongation is used, its minimum

dimension must not be less than the maximum heat ‘reat section thickness of the
forging. Unless otherwise specified, rolled ring forging sections shalil be taken
from an area representative of the center of mass where size permits.

4.3.2.2.2 Die forainas 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 <o that the axis of the specimen is sub-
stant1a||y para llel to, within «+ 15° the direction of fcr;ing fiow iines in the
1 bardk srrnnmnimanes ehrall han &albbam A &ha thn svie AF &ha
1 te>t )pElecﬂb >ita iy e ARyl Yy u'GL L ariy Ut e
1 to the direction of the forging flow lines in the

rall
lose to the short transverse direction as possible

4.3.3.1.1 Visual inspection. Uniess otherwise specified, 2ach fcr3ing shaii
be 100 percent visually inspected “or surface defecte (cee 1.4.4).
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ecified, each forging
6.c.1).

p

4.3.3.1.2 Penetrant inspection. Unle
1 100 percent penetrant inspecte

.3.3 ' 11 forgings shall be
ultrasonicall,; examinec for internal defects (see 4.4.6 anc 6.2.1).

4.3.3.3 Grain flow. After the forging technigue is established for a reguire
size and shape cne sample from first production lot shall be seiected for the
grain flow ctructure ex amwnatwon This examinaticn shall be repeated after any

major change in forging technique (see 4.4.7 and 6.2.1).

&.3.3.4 Stress-corrosion. Sampling for stress-corrosion craeking and electri
cal conddctjyity is applicable when testing forgings of alloy temper combinations
7049-773, 7049-T7352, 7050 T74, 7050-T74 452, 7075-T73, 7075-T7352, 7075-T74,
7075-77452, 7175-T74, 7175- T7452 and 7175-T7454 for conformance to 3.4.1

4.3.3.4.1 Stress-corrosion surveillance test. Unless otherwise specified,
each month, at least one forging from each shape and thickness range, 0.750 inch
and greater, produced during that month from forgings of alloys and tempers noted
in 4.3.3.4, shal! be sampled for stress-corrosion testing. The samples shall be
taken from the forgings determined to be acceptable in accordance with the lot
acceptance criteria specified in 3.4.2.

4.3.3.4.2 Electrical conductivity. Unless otherwise specified, one forging
from each 1ot shall be selected for electrical conductivity test.

4.3.3.5 Heat treat capability. Unless otherwise specified, forgings in “F"
and “01" conditions shall be sampled and tested in the same manner as comparable
to heat treated forgings. The sample shali be heat treated to the -T6 or -T761
temper. unless ctherwise specified, or to the final temper as specified in the

+ -
sart drawing or other acguisition documents.

4.4 Methods of tests and examination.

4.4.1 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 pe the basis for acceptance {(see 3.

4.4.2 Mechanical properties. The mechanical properties of the samples
selected in accordance with 4.3.2.2 througn 4.3.2.2.2 shall be determined as
specified in ASTM B S57.

4 4.3 Examination for marking. Unlass otherwise specified, each forging
shail be inspectad for markings as specified in 3.8.

4.4 .4 Visua) inspecticn of surface Jefects. Prior to vizual inspection, e2ach
die or ring -ora:ng <c2e 4.3.3.1.1) snail ze etcnec in an aqueous soiuticn of
scoium hydrox de zontaining an inhibitor tc cravent intergranuiar 3tTalk of
cooper bearing allcvs. A suizaple sclution consist:s of 50 grams of sodium
hyaroxide and 2.3 grams ST sodium sulcnide siscivsec in cne '-ter of water.
Ct’hing time “or tois solution maintained at '55°F(.3°F) shouid pe one minute.
Cther lnhxb <@g :ciutions may de Jsed providec, thev produce the same 2tching

2nuentiys. The nar-; shall 7e -hers sugrly ~*nsec ‘n water “oilowea 2y

%)

F:n”* rea
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a wash in nitric acid or in chromic-sulphuric acid soiution or other solution
+hat chall NneAadiira 2 ctirfara AfF anmiitiualant cuirahilidy FAr uviental Ar nanatrant
Lita L 200Q 1) MIYuuULE @ Ut iaLvte Vi cyuivailciiy )UILGU|1‘L] Pt viogudail Ui pThc L ant
inspection. After etching. each forging shall be incpected visuaily for surface
defects such as seams, laps. bursts and guercn cracks (see 3.5.1) Parts should
be theroughly drieg after each etch and rinse cperation to prevent fluid

entrapment.

4.4.5 Peretrant inspection. Prior to penetrant inspection, each forging
shall be etched (see 4.4.4), dried (see 4.4.4) and penetrant inspected (see
4.3.3.1.2) ir accordance with MIL-1-6866, using Group V post-emulsified penetrant
or Group IV water washable penetrant of equivalent senesitivity conforming to
MIL-1-25135 to determine conformance to 3.5. Penetrant inspection personnel
shall be certified to NDT Level II in accordance with MIL-STD-410.

4.4.6 Internal defects. Unless otherwise specified, all forgings (see
4.3.3.2) shall be ultrasonically tested for internal! defects in accordances with
MIL-STD-2154.

4.4.7 Grain flow. After the forging technique is establisned for forging a
required size and shape, a sample unit forging, selected as specified in 4.3.3.3,
shall be sectiored and suitably etched to show the grain flow of structure. This
sectioning shall be repeated after any change in the forging techrique. Location
of cross sectioning shall be such as to represent grincipal sections of the

aec anreard inAar hotwooan +hn cor v--.w—+-¢-\v- and +hao fAarninn ciinnliar Ar
\Ul\jllly, Ul Qo ayicoTu upwl voiwocoii LT Lwur- L ac Lui at-u LHC TUhyYyiny Suppt o wi
between the acguiring activily and the fcrging supsiier or contractor.

4.4.8 Resistance to stress-corrosion crackinrg. Specimerc of ailoys ard
tempers soecifled in 4.3.3.4 selected for stress-corrosion testirng, shall be
" +

nnnnnnn -~ \Fﬂl\h‘:“i ~n ACTM A~ AT At bkAas -
Pltpdlb'u ullu LC)LEU ll alLlOlh yuaiil e WlLll ADTM O </ . JIC )LIC)) COVrosSion c¢est
stress level for each alloy temper combination shall be ir accordance with
4.4.3.1

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 II 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 b=
SO percent of the lorgitudginal yield strergth specified ir Tabie IV

4 4 Q Flortrical randuc+i ity Faragirae for alove ard toemrerc calarted far

S.5.27 LieLLl LG (SROAR O RV G I R I N 2 Vg Qi ' VUYyo JitU LTHimel 0 IS TCLiCV U
conductivity testing (see 4.3.3.4.2) shall be orepared and testea in acccrdance
with MIL-STD-1537 to the ¢riteria specified in 3.4.2.1 through 2.4.2.3.

4.4.70 Speciai inspection procedyres. When cpecral purpos2 or iarge ‘orgings
ara rnarifianAd +thao inmrnar+tinn mrmradiira Ac ralatad <~ +ha nimnay 2nnd JAass el am o F
al T ospceiIiil 1Ty, tne fhioygeEL Ul pruLcud” 7 ao 11 2ia. vy UL Hignue s ailty rocac g 1
test samples taken from the sample Forgings. snail be as agreed upon betwsan tha
contractor, forging suppler ard the acquiring activisy.

4.5 Rejection and -2tects

4. 5.1 ReiecTtion T€ arv irdivicual *t2<t soecimen Faits ot corfarm ot -ai-

3. lejection. 1€ ar: divicual tect sgecimen "ai’s td corfo b oo
cpec:fication, the 10t ~srreiznted by tne cpecimen shali be ra2jacted
3
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A & 2 Darpgcée TF 2 YA+ ~AF marariz]l e vasnread mabmobe AL shedk Yok cha)l) ko
S.d.a nRElE85La. L3 UL G HaelTihral Ty Te2gellgy, rTiedly CF litdl 101 Siidil Ue
permitted in accordance with the provisicns of FED-STC-181 by:

a. Taking twiz2 tne original number of test specimens from an area in
the original sample 7orging adjacent to the area represented by the

faiiure.
b. Taking the original number of test specimens from an area in each
of two other fcrjings identical to the area in the original sampie

forgings rzpresented oy the faiiure.

c. Both failing ini
retained with th

> .
(0] ﬂ

Should any of these specimens fail to conform to this specification, the entire
lot shall be rejecteq.

5. PACKAGING

5.1 Preservaticn, packing and marking. Preservation, packing and marking
shall be inm accordance with MIL-STD-649. The level of preservaticn shall be
Level A or Commercial and packing shall be Level A, B or Commercial as specified

fecazs & 2 1)
\agye O.C.17.

6. NOTES

in critical aerospace appncatlons. as

té is mest commenty used for general applications where
I, hcwever, sgecial care snould be taken in the appli-
use of susceptibility to stress-corrosion cracking.

6.7.1 2014, ailc
nigh strengtn is es5s2nt
cation of this ailo

6.1.2 2219. Alloy 2219 is used for applications which require good weld-
ability and uniformity cf strength cf welds, moderate strength at room temperature
and high strength in the range of 300° to 600°F.

o r

1 ]
' {

“th

/e mm e mautmasaa) .. T
(approximately 5375

[o¥)
-
[wo
-3
3]

o

n A Tla, Y81 e iea- - . e
c. ATEJY 018 1S Jsed Sl eievVdaleQ emper

6.1.4 6051, Allcy 50671 is most commonlyv uysed for s+t-ucturial applicaticrs
where strengin, weidabi!ity and corresicn rasiztance are neaded.

6.1.5 6151. all2v Al13% s used “or apnlications recuiring gjocd forgeability,
gceg@ strength ang ra3is5tance to forrosicn.

6.1.5 ““43-7“‘ 4100y T08Q-TT3 Yt orecommenced “oroigplications requiring hign

Trength ang "ign 257 ITiNCE T2 ffresi-CCroosicon Iracking.

£ ' 7 TrEN 2TV~ TN § racommernce? :jr 3coiiraTions raguiriag R an

o A - - - S AR 4} i - i (VAR - ARE-Y PTUU N o4
SUrengtn ang t2ItTTaNlE YD lIreci-IirrIcoion

ALTLS TITS = Ty TLYT s L3 oy oIma o ar3 7elium -Uzel firitngs whera
Ta< MmUm W@ I TavonT D 2172t lrect:i I:T: InoL l C2 TikEn Tnotna
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application of this alloy in temper other than T73 because of susceptibility to

stress-corrosion cracking.

r© 1 N TATrE o KoY AY Y _ AT rr o = - -  am i

0.1.Y I1U/72=1/73. ALIQY /U72-1/3 15 recomme
dorted +n accomhlyu c¥raccae in +rancvuarca Aira
JC\-LCU (v} QJ)EHIU!y LI TO302T O e LIQIIQVYTI OFT yiyco
corrosion resistance.

6.1.10 7175.

strength and resistance to stress-corrosion.

6.2 Ordering data.

A md Lomn o A N TR S TR T
geg vor onponents wiiidnn dre sup-
+iAn horatca Af ite ctrocc

R AR o LU gL Al LI ] QLI T 20

Alloy 7175 is recommended for applications requiring high

6.2.1 Acquisition requirements. Acquisition documents should specify the
following:

a. Title, number and date of this specification.

b. Alloy designation, temper, method cf forging (see 1.2.1 and 1.2.2)
and grain-flow pattern, if required (see 3.6)

c. Applicable drawings (see 3.3.2.1 and 3.6).

pu ) A__ H PR Ymism Y = - [ - - ol - el P TR e VAV c TNy

. AppiIiICdDiI€é ieveis Or preservatrion ang pacKing lequueu {Seée 3.17’.

e. The percent of parts to be inspected, when less than 100 percent
ultrasonic inspection is required (see 4.3.3.2).

f. Ultrasonic inspection acceptance criteria, if other than required by
3. 5 2.

g. The percent of parts to be inspected. when less than 100 percent
penetrant inspection of die forgings is required (see 4.3.3.1.2).

h. Special markings (see 3.8).

i For special purnoses and larage forainagas or anv other opntions desired

. 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 properties shall be waived or negotiated
between the contractor and forging supplier or between the acquiring
artivity and +ha fAarningo c4nn1\av or contractor (see 3 1)
ubbl'lL] (SSRAS] il i \J sllls QU € LA LT Qw Lt Vauw o ~ e wd e V.

k. For forgings too small to yield suitabpie test specimens, the tension
test shall be waived or negotiatad between the contractcr anc forging
supplier or between the acquiring activityv and the forging supolier
or contractor (see 3.3.1.1, 3.3.2 and 3.3.4).

6.3 Special purposes and larqge fergings. Attention is called to the
~eferences herein to special purpose or large forgings. for which <peciai
mechanical properties and inspection procedures are necessary. Special attenticn
should be given to including all special instryctions on tn2 dra. ;S ang nrder-
tn *hat +ancila nﬁﬁnf\-"!f\r amA Ams i Fl Al 17 ha Ant+ar mlnn A%+ +ha MaciraA
2% LitQa L LTS i plUpCl LiTvs aliu \Jlutn v TUW Wlll U Jo Lol N, ai L yooHi it ol
areas, and to the determinaticn of properties, particularly ductility and vensile
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yield strength in directions normal to the observed grain fiow in critically
..... A A~ T ek & i
[ : I

stressed areas

6.4 Hardness. for information, the minimum Brinell hardness (500 Kgf load.
10 mm diameter ball) usually measured on the surface of the properly heat treated
forgings is shown in Table VI.

6.5 Change in temper designation. Tempers T736 and 773652 of alloys 7050,
7075 and 7175 have been gesignated as T74 and 77452, respectively. Temper 773654

of allay 7175 nas been designated as T7454.

6.6 Changes from previous issue. Asterisks arce not used in this revision to
identify changes with respect to the previous issue due to the extensiveness of
the changes.

Custodians: Preparing activity:
Army - MR Navy - AS
Navy - AS
Air force - 20 (Project FORG-0095)

Review activities:

User activities:
Navy - 0S, SH
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TABLE II. Mechanical prcperties of die forgings, specimen axis parallel
to direction of grain flow lines. 1/

Alloy Max i mum Minimum Minimum yield Minimum
and heat treat tensile strength at 0.2 elongation
temper section thickness, strangth, percent offset, tn 2 inches

2/ inches ksi 3/ ksi 3/ or 4D 4/,
percent 3/
Up thru 2 65.0 56.0 5
2014-76 Cver 2 thru 3 £3.0 35.0 &
Qver 3 thru 4 63.0 55.0 5
2219-T6 Up thru 4 58.0 38.0 8
2618-Tb1 Up thry 4 58.0 45.0 4
EN&Y _TL& Tim TN A 70 N 9 N bl
guu =19 Up LT U “ J0.J 9.V /
51581-76 Up thru 4 44,90 37.0 10
Up thru 2 72.0 62.0 7
7049-T773 Qver 2 thru 4 ) 61.0 7
QOver 4 thry 5 70.0 60.0 7
timn $nrn 2 TN £9 N 2
VY Lty & &V g& .U /
7050-T74 Over ¢ thru 4 71.0 61.0 7
5/ Qver 4 thru § 70.0 60.0 7
Qver 5 thru 6 70.0 £9.0 7
Up thru 1 75.0 64.0 7
Cver 1 thruy 2 4.0 63.0 7
7075-T6 Qver 2 thry 3 74.0 63.0 7
Over 3 thry & 73.0 6.0 7
Up thru 3 66.0 56.0 7
INTIE TI? Neisae A dmbmaz: A AN (-4 -2 -
IVI13=173 vver J Jniru & 0&q. VU 3J.V /
Up thru 3 656.0 56.0 7
7075-77352  {Qver 3 thru 4 B 54.0 _____53.0 7
7075-T74 5/ {Up thry 3 75.9 66.0 7
7175-T74 5/ |Up thru 3 76.0 56.0 7
7175-T7452 §/1Up thry 2 73.0 63.0 7
7175077454 7/1Up thru 3 75.92 65.0 7
1/ The parallel direction of specimens shall te + 15 degrees.
2/ Nia forginac in zome ranfiauratiane Af +haea allAave ran ha nirrhacad in
x4 CIT U Y Hiig o i DWW LU T YU a Ly i LT 3T airi/wyos @il Vo WUt Liiastu "
the heat treated and compression stress relieved T652 temper conforming
to the mechanical proper<ty requi-2ments specified for T6 temper,
respectively.
1/ TJensile nroaner+*y tact renuirements mav ha waivad Ar naantiarad natuaan
~ LRSI B ) - AN AL § l.h-.lt :\qullv‘-ﬂl&llhd IIH-JJ L SAS wU VO L) ll(\’v\. lﬂ&c\:l VS LwT T
the contractor ang the Forging suopiier or cetwean the acguiring
activity and the fcrging supplier or contractor for material n any
direction in which thne 1imensicn 'S "ess than 2 inchec because c¢f the
difficuity to obtain a tension :t2st :pecimen suitable for routine
control testing ‘zee §.2.1°
4/ D repracents :pecimen diameter.
S/ fFormeriv designated it T72€ temper
3/ formeriy gesignatag ic TTI63I temmer
o/ Fivmeriy o tesiznaten 3s TU3634 tamper
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to the mechanical property requirements specified for T5 temper,

respectively.

3/ Tensiie property test
direction in wn1rn the
ATFFirnley $A AR+ R

tll\.Ul-J LV Juua )
control testing (see

4/ D represent:

3/ Formerly designatend as

5/ fermeriv designatec as

Formerly designated as

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

Alloy Maximum hea Minimum Hinimum yield Minimum
and treat section tensile strength at 0.2 elongaticn
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 é
2014-T¢ Over 2 thru 3 63.0 54.0 2
QOver 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
600i-T0 Up thru 4 38.0 35.0 3
6151-T6 Up thru 4 44.0 37.0 6
Up thru 1 71.0 61.0 3
Qver 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 S
7050-T74 Qver 2 thru 4 A7.0 55.0 4
Y 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
7075-T6 Over 2 thru 3 70.0 60.0 3
Qver 3 thru 4 70.0 £0.0 2
Up thru 3 62.0 53.0 3
7075-773 Cver 3 thru 4 61.0 2.0 2
Up thru 3 62.0 51.90 3
7075-T7352 Over 3 thru 4 61.0 49.0 2
7075-T74 5/ 1iUp thru 3 71.0 52.0 4
7175-T74 5/ [Up thru 3 71.0 ~62.0 4
7175-T7452 5/{Up thru 3 68.0 55.0 4
7175-T7454 7/|Up thru 3 70.0 61.0 4
1/ The parallel directi of specimens shall be + 15 degrees
2/ Die forgings in some configurations of these alloys can be purchased in
the heat treated and compression stress relieved 7652 temper conformi:g

aquirements may be waived or negotiated detwe:r

tne contractor and the forging supplier or between the acqui~ing
aCtivity and the forging supplier or contractor fcr material

i1 an

~

Jimension is less than Z irches decause »f
ransion tegt snecimen sy tainla FAry vrAa*ina
. "y 1N LT DL )VCLHI'CI‘ RV T B JULD SN B
;2;1);

specimen diameter.

-

T
'

736 temper.

T7ou2d temper.

772634 temper.

e
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TABLE V. Mechanical progerties of hang foragings. 1/

Ailoy 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 27/ offset, ksi 2/ | or 4D 3/,

_ gercent giﬁ
Up thru 2 Lengitudinal 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 £5.0 3
Short trvs.| 62.0 S5.8 2
Longitudinal 63.0 58.0 8
Cver 3 thru 4 Long trvs. 62.0 5.0 3
Short trvs.| 61.0 54.0 1l 2
Longitudinai 62.0 54.0 7
2014-T48 Qver 4 thru § Long rrvs, £2.0 54.0 2
Short trvs. 6.0 §3.0 ]
Longitudinal 61.0 53.0 7
Cver 5 thru 6 Long trvs. 61.0 3.0 2
Snort trvs.i 55.0 33.0 ]
Longitudinal £0.0 32.0 5
Cver 6 thru 7 Long trvs. 60.0 52.0 2
Short trvs. 58.0 2.0 ]
Longitudinai 89.0 £1.0 5
Over 7 thvu 8 LONG Trvs. 55.0 51.0 Z
Short trvs. i 870 ! 51.0 !
Longituginal 65.0 56.0 8
Up thru 2 Long trvs. 65.0 36.0 3
Longitudinal 04.0 56.0 8
Cver 2 thru 3 Long ITvs. 54.0 i 55.0 3
Short frvs. 2.0 | 52.¢ 2
Longitudinal 63.0 35.0 8
2014-T652 | Qver 3 thru 4 Long trvs. 63.0 55.0 3
Short trvs. 51.0 1.0 2
Longitudinal §2.0 54.0 7
Cver 4 thru & Long trvs. 62.0 5.0 2
Short trvs.! 67,0 5C.0 ]
Longi*udinal | 5:.0 ) 7
Cver 5 thru 6 Lona trvs. 5i.0 £:.0 2
ShoTT trvs. 55.0 J £C.C )
congitudinall A0.Q0 ! 2.0 8
Cver 6 thru 7 Long trvs. 60.0 i 2.0 2
Shors trve. ! S8.0 ! 16 0 '
i Longituginai ' §§.0 1.0 5
P Tver 7 othvu 8 . Long trvs. 0 33.0 £1.6 2
1 - Shert trvs. ! E7.0 8.0 ‘
: I .01g@'Tudinal! 33.2 2.9 . 5
2213-76 o nru 3 io_2ong trus. o S5.0 | 7.0 i 1

i . oncrt ftrvs. 3.0 7 I8 3 2
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TABLZ IV. Megnanical orcoar<ies of bang forzirgs. 1/ - Cortinued

Ailoy Max:mum heat ; #iaimum Minimum . Minimum
and treat cection t Axis of fte"=1la yield strength [ elorgation
temper thickress, o test Es: erg'h at C.2 percenrt | in 2 inches
inches 4/ " specimen porsio 27 offset, ksi 2/ or 4D 3/.
! percent 2/ |
Longitudinal: 71.0 61.0 9
Over 3 thru 4 onq trvs. C 7C.0 59.0 5
7050-T452 - Short trvs.! £7.0 55.0 4
(continued) ¢ Longitudinal 70.0 60.0 9
. Over 4 thru 5 ' Long trvs. 69.0 58.0 4
Short trvs. 65.0 4.0 3
Longi tJd!"ﬁ] 69.0 59.0 9
Cver 5 thru 6 Long trv 58.0 5€.0 4
Short trvs. 66.0 83.0 3
Longituding! 58.0 58.0 | 9
Over 6 thru 7 - {Long trvs. 67.0 54.0 a
Short trvs. 55.0 51.0 3
Longtitudinai 67.0 57.0 9
Over 7 thru 8 Lorg trvs. 66.0 52.0 4
Short trvs. 64.0 50.0 3
Longitudiral . 74.0 3.0 3
Up thru ¢ Long ¢rvs. 713.0 51.0 4
Longituding! 73.0 §1.0 5
Over 2 thru 3 . Long trvs. 71.0 53.0 4
Short trve, 69.0 £8.0 3
Longitudina’ 71.0 635.0 E 3
7075-76 Qver 3 thru 4 Long trvs. 7C.0 53.0 ‘ 3
? Short trvs.. 58.0 57.0 ! 2
Longitudinai 69.0 58.0 7
Qver 4 thru §  Long trvs. 68.0 56.0 3
Short trvs.: 66.0 56.0 2
[ ~Longitudiral  68.0 56.0 6
[Over 5 thru % Long trvs. | 66.0 55.0 3
i Short srve.. £5.0 S3.0 2
: Longitudiral; 74.0 §2.0 9
p thry 2 Long trvs. i 73.0 51.0 4
7075-T652 tongitudiral i 73.0 61.0 9
Jver 2 thry 3 Long trvs. 1 71.0 53.0 4
! f Short 7rvs. | 53.0 57.0 2 |
| longitudina, 71.0 50.0 f 3 i
i Cver 3 thru 4 Long t-vs. ! T2.9 3.0 ir 3 _!
| Sher= <rec | 43.0 32.0 | 1 1
Lonai=ydira ;59D 52.0 i 7
| Jves 2 srry % Lorg trve. i 3.0 5.0 : 3
§ ! ’hcr' Srue b 5600 €S.90 E ! ]
i L. . -orgiadire 6 | 56 1 5
| [DieT DoThY S Lsnc UYL DD ; PR, 3
= | ShorT st <=z ] : j
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icai properties of hand forgings.

1/ - Centinued

Alloy Maximum heat Minimum Minimum Minimum
and treat section | Axis of tensile (yield strength | elongaticn
temper thickness, test strengtn.[at 0.2 percent in 2 inches

inches 4/ specimen ksi 2/ offset, ksi 2/ | or 4D 3/,
percent 2/
Longitudinal 66.0 56.0 7
Up thru 3 | _Long trvs. 64.0 54.0 4
Short trvs. 61.0 £2.0 3
Longitudinal 64.0 §5.0 7
Over 3 thru 4 Ltong trvs. 63.0 53.0 3
Short trvs. 60.0 51.0 7
7075-T73 Longitudinal! 62.0 53.0 7
Over 4 thru 5 Long trvs. 61.0 51.0 3
Short trvs. 58.0 5C.0 2
Longitudinal 61.0 51.0 2
Over 5 thru 6 Long trvs. 59.0 50.0 3 L
Short trvs. | 57.0 45.90 2z
Longitudinal | 66.0 54.0 7
Up thru 3 Long trvs. 64.0 82 0 2
Short trvs.| 61.0 50.0 K
Longitudinal 64.0 53.0 7 _
Over 3 thru 4 Long trvs. 63.0 50.0 ! 3
Short trvs. 60.0 | 48.0 | 2
7075-T7352 Longitudinall 62.0 ! 1.0 7
Cver 4 thru 5 Long ftrvs, 1.0 48 .9 3
_Short trvs. 58.0 ¢ 46.0 2
Longitudinal 61.0 i 49.0 A
Over 5 thru 6 Long trvs. | 59.0 ) 46 .0 3
Short trvs.i 57.0 44 .0 2
i tongitudinal| 73.0 3.0 9
iUp thru 3 Long trvsg, 71.0 £0.0 z
7075-T74 | Short trvs.: 69.0 6C.0 4
5/ f Longitudinal 71.0 61.0 3
iOver 3 thru 4 Long trvs. i 70.0 58.0 5
i Short trvs. 668.0 57.0 4
Longitudinal| 68.0 57.0 3
Over 4 thru § Long trvs. ! 67.0 S6.0 5
_ Short trvs. 66.0 55.0 4
Longtitudinal 65.0 4.0 8
Over 5 thru 6 Long trvs. 64.0 52.0 S
Short trvs. 63.0 52.90 4
Long:tudinal | 71.0 610 7
iUp thru 3 Long trvs. £3.C 58.0 B
7075-77452! Sacrt tivs. | 670 z4.0 B I
6/ | Longituainal | 69.0 | 8.0 9
JOver 3 thru 4 Long frvs. 58.0 ! 56 .9 5
i Short o trvs. 66.0 ; 1.0 4




Downloaded from http://www.everyspec.com

MIL-A-227710

TABLE IV. Hechanical properties of hand ferqings.

|

1/ - Continued

Alloy Maximum neat Minimum Minimum Minimum
ang treat section | Axis of tensiie |yieic strength [elongation
temper | thickness, test cstrengtn,/at 0.2 percent in 2 inches

inches 4/ specimen Ksi 2/ offcet, ksi 2/} or 4D 3/,
_ percent 2/

Longitudinal| 65.0 | 54.0 8
7075-77452iCver 4 thru 5 Long trvs. 64.0 52.0 5
8/ Short trvs. 63.0 4§.0 4
(contxnued) Longitudinal 63.0 51.0 8
Qver 5 thru 6 Long trvs. 61.0 49.0 5
Snort trvs. 60.0 36.0 4
Longitudinal 73.0 53.0 9
Up thru 3 Long trvs. 71.0 60.0 5
Short trvs. 69.0 £0.0 4

Longitudinal 71.0 61.0 9 N
Cver 3 thry 4 Long trvs. 70.0 58.0 5
Short trvs. 68.0 57.0 4
7175-T74 Longitudinal 68.0 57.0 3
5/ Cver 4 thruy 5 Long trvs. 67.0 56.0 5
Short trvs. 66.0 55.0 4
Longitudinai 65.9 534.0 8
Cver 5 thru § Long trvs. 4.0 52.0 S
Short trvs. 63.0 52.0 4
Longitudinal 71.0 61.0 9
Up thru 3 Long trvs. 69.0 58.0 S
Short trvs. 67.0 54.0 4
i Longitudinall 480 57.0 9
jCver 3 thru 4 Long trvs. 67.0 S0 S
Short trvs. 65.0 51.0 4
7175-77452 Longitudinal 65.0 54.0 8
s/ Cver 4 thru 5 Long trvs. 64.0 5.0 5
Short trvs, £31.0 40 0 a
Longitudinal 63.0 51.0 8
Over 5 thry 6 Long ftrvs. 51.0 49 .0 S
Short trvs. 69Q.90 46.0 4

1/ Maximum cross-sectional area is 256 sauare inches ey
secticnal area fer 2618 alloy is 144 square inrches.
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TABLE V. Mecnanical properties of rolled ring forgings. 1/ 2/

Alloy Maximum Minimum Minimum Mirimum
and heat trea: Axis of |tensile | yield strength { elorgaticn
temper sectior thickness test strength at 0.2 percent in & inches

inches cpecimer 3/ kei 3/ cffset, ksi 3/| or 4D 4/,
percent 3/
Tangential 65.2 88.0 7
Up thru 2.500 [Axial 62.0 | 55.0 | 3 B
Radial 3/ 60.0 | 52.0 i 2
20i14-T6 Tangential 65.0 i 55.0 | 6
and 2.501-3.000 Axial 62.0 52.0 ‘ 2
-T652 &/ Radial 3/ — -—= - )
Tangential 86.0 40.0 ] :
2219-T6 Up thru 2.500 [Axial 55.0 37.0 4
Radial! 3/ 53.0 35.0 2
Tangential £5.0 41.0 5
2618-T61 Up thry 2.500 (Axial 55.0 41.0 5
Radial 3/ ; — -—= i -
Tangential ! 38.0 35.0 10
Up thru 2.500 [Axial 38.0 35.0 8
6061-Tb6 Radial 3/ 37.0 33.0 5
and Tangential 38.0 35.0 3
-T6352 5/ 2.501-3.500 Axial 38.90 35.0 6
Radial 3/ ~  37.0 33.0 4
6151-Tbh Tangential ! 44.0 37.0 5
and Up thru 2.500 [Axial | 44.0 ~35.0 4
-T652 5/ Radial 3/ ‘ 2.0 35.0 2
Tangential @ 73.0 62.0 l 7 ]
Up thru 2.000 [Axial 72.0 61.0 3
7075-T6 Radial 3/ 68.0 58.0 _ 2
and Tangential 71.0 60.0 5
-T652 5/ 2.001-3.500 Axial 70.0 59.0 3
Radial 3/ ——— - -

1/ A cylindrical product of relatively short height circumferentially
rolled from a holiow forged blank.

2/ Applicable only to rings which have an OD-to-wall thickness ratio of
10/1 or greater. Those having a smaller ratio are subject to special
regotiation.

3/ Radial preperties are not specified requirements. For wall thicknesses
2 inches and greater, they will be determined when specificaily
requested for informational purposes orly.

4/ 0 represents specimer diamter.

3/ Forgings mav be availabie in the T65] temper.
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TABLE VI.

Recommended Brinell hardness (minimum).

1/

Commercial designation Brinel! hardness
(minimum)
2014-T6 128
2215-T¢6 100
2618-T61 115
6061-T6 80
6151-76 50
70439-T73 135
7050-T74 2/, -T7452 3/ 135
7075-T6 135
7075-T73 130
7175-T74 2/, -T7452 3/ 135

1/ This table is for information purposes only.
2/ Formerly designated as 7736 temper.
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INSTRUCTIONS. I[n s continuing effort Lo make our standardization documents better, the DoD provides this form for use in

ANl e ~T i1

submitiing commenis and suggssiions for improvements  All usem of military standardizaiion documenis are inviied 1o provide
suggestions, This form may be detached, foided along the lines indicated, taped slong the loose edge (DO NOT STAPLE), and

mailed. In block 5. be as specific as poasible about particuiar problem areas such as wordmg which required interpretation, was
too ngid, restnctive, joose, ambiguous, or was incompatible, and gitve proposed wording changes which wouid alleviate the
problemsa. Enter in block 6 any remarks not reiated to a specific paragraph of the document. lf block 7 1s filled out, an
acknowledgement wiii be maiied to you within 30 deys io iet you know that your comments were received and are being

s Amead
OOeMGTTEa.

NOTE Thu form may not be used to request copies of documents, nor Lo reyuest waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authonzation
to waive any portion of the referenced document(s) or to amend contractuai requirements.
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