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1.1 Scope. This specification covers the specif.c requirements for aluminum
alloy Alclad 2024 tlate anc cheet: the general requ.rements are covered in QQ-A-
250. The plate and sheet covered by this specification shall be an integral com-
posite product consisting of a heat- treatable aluminum alloy 2024 core with thin

PUSsiLue OQUUL L LOIlelov il coit-LIcalablc LUl aLl S0P &

lavers of an aluminum alloy 1230 (99.3C percent minimum alumlnum) arodic to the
core and of approximatiely e€gual in.chRness, bouded Lo Letn surfaces.

1.2 C(Classification.

1.2.1 Tempers. Tne plate and sheet snali be classified as O, T3, T4, T36, T42,

T62, T72, TBL, T8C, T351, T361, TESl, TBEL, «r F temper, as spec.fied (see 6.2).
The definitions cf these tempers sh
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Qe9-A-252 - Alum_.num and ~luzinum ~llcy Flate and Cheet; General Specificzation for.

(Activities outside the Federal Govermment may obtein copies of Federal Speci-
fications, Standerds, end Handbooks as outlined under General Informstion in the

Index of ?pﬁprn’ eﬂpb1f10n+ﬁﬁre and Q*nnﬁnw&e and at the prices indicasted in the
——— - P A < v VadT o waw ddBdiVvOvow 4dl wiic

Index. The Index, wh.lcn includes cummiletive menthly supplements as issued, is for
sale on a subscr*ctio* basis by the Superintenden: cof Documents, U.S. Govermment
Printing Office, Wasringuon, DU Z0402.
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{Single copies of this specilication and cther Federal Specifications required
tivities outside the Federal Government for }nddlhn nirooses are availahle

vy av Livitie Cheilr Ll el AL

without charge frow Business 3Service Centers at the uuncral Services Adwministration

Reglenal Offices in Boston, New Jork, washingwrn, DC, Atlanta, Chicago, lansas

City, Mo., Fort worth, Deirrer, San Francisco, Los Angeles and Seatile. Washington,
(Federal Government activities mey obtain copies of Federal Specifications,

Standards, and Handbooks and the Tndex of Federal Specificaticns and Standavds

fram the established distribution points in their agencies.)

(Cn}_ﬂes of Military Specifications and Standards required by cont:gct‘r. in

comnection with specific procurement functions should be obt31; om the procur-
ing activity or as directed bty the contractlng officer.)
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American National Otanaaids .ustitute:

ANS H35.1 - Alloy and Temper Designstion Systems for Aluminum.

3

(Applicetion for copies shevid he accressed te the Americarn Naticnal Ctandards
Treatitista 1L20 Ryradumvy av Yoy e York 10016 )
1S LI LULT, 475V Divauwra) , iice i y < PO & (G S WP S Oy

3.1 Chemical composition.

3.1.1 The chemical composi‘ion of the core ingots or slabs and of the cladding
plates used for the manufecture cf the alclad plate and sheet shall conform to the
requirements specified in table I for core and cladding, respectively.

’

TABLE 1. Chemical composition Y
Core Cladding
Element 202k . 1230
Minioum Hax imum Maxioup
Percent Fercent Percent
- o i
Copper 5.8 ..z Colu
Magnesium 1.z 1.8 -
Manganese : e3¢ Q.9 .05
Irorn - ! .50 2/
Cilicon - .50 2/
chrowmium - .10 -
Zinc - .25 .10
Others, each - .05 .05
Cthers, total - .15 ;-
Aluminum : - Remainder . /99.30
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1/ Analysis
in the above tuble.

in the course of

GR-h=250/5F

shall regularly be made only for the elements specificallv mentioned

routlne analysis,

3.2 Mechanical properties.

3.2.1 Mechanical properties of

at+ald

1_1 novever, the presence of other elements is indicated

further analysis shall be made to determine

conformance to the limits specified for other elements.
2/ lron plus silicon, 0.7 percent, maximum.
3/ Minimum, by difference.

material as supplied. The mechanical pro-

Prar modtaswdal

1 ans
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rements of table II for the temper

perties perpendicular to the direction of fimal rolling,
than 9 inches in width, shall conform to the requireme
specified. For uaterial less than 9 inches in vidth the mechanical properties

parallel to the direction of final rolling shall conform to the requirements of
+able II for the temper specified.

TABLE II. Mechaunical properties
Yield strength at tlongation “
Temper Widths Thicknpess Tensile | 0.2 percent offset in 2 in. or
strength, or at extensicn L times D1/,
minimum indicated 2/. minimnm
Extension
Minigum { under load
Inches Inches P.s.i P.s.i. { Inch/Inch Percent
0 All 0.008 thru 0.00$ {30,000 3/ |14,000 3/] 0©.0035 10
All .0L0 thru .062 |30,000 3/ lu 000 %/ 0035 12
All .063 thru .499 |32,000 3/ 14,000 3/ 0036 12
All 500 thru 1.750432,0003/ | -- -- 12
™ Y All 0.008 thru 0.009 }58,000 39,000 0.0051 10
All .010 thru .020 {59,000 39,000 .0061 12
Al .021 thru 062 |59,000 39,000 L0061 15
Al L063 thry 249 162,000 40,000 00A0 18
Y A11 £.010 thru 0.020 |58,000 36,000 0.0059 12
All .021 thru 0.062 |58,000 36,000 0059 15
All L0503 thry 0,126 161,000 38,000 0058 15
m3¢ 1/ | Up thru «¢ 0.020 thru 0.002 |62,000 46,000 C.0071 g
' Up thru 45 063 thru .Lo9g 166,000 ,o,ooo 0070 o
Up thru 48 500 L/ 69,000 52,00C el 10
over 48 thru 60 | 220 thru 062 [€1,000 47 00C 0070 8
over 48 thru 60 | .2€3 thru .49% {€5,000 Ly, 00C L0071 %
pver 48 thru 60 | .500 4/ €7,000 50,000 X070 10
Over 60 .063 thru .499 164 000 8,000 ! .0oT1 9
Over 60 500 4/ 66,000 49,000 0071 10
6 L ALl 0.020 thru 0.062 |61,000 47,000 0.0070 8
- All .063 thru 499 [64,000 LE, 000 0071 9
All .9QC &/ 66,000 49 D00 00058 10

N
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TABLE 1i. Mechanical prupert.es (Cont'id.

Yield strength at Elongation
Wudins Thickness Tensi.le 0.2 percent offset in 2 in. ¢
strength, or at extension L times D1
J mrman - indicated —~42/ minimum
Extension
[V IR p— nndar 1ned
- - LTaa bl A ldaul WUiivas 4 e A7 A
Inches Inches P.s.i P.s.i Inch/Inch Fercent
~1 o~ £ T N AAD s ~ AAA cr  AAA a2l AAN N ANCE EWa
Tue2 All 0.000 turu 0.00Y 0D ,UuU 34, 00UV 38,05 1e) LU
All .010 thru .020 57,000 34,000 .0056 12
All .021 thru .062 57,000 34,000 .0056 15
All 063 thru .24y 030,000 36,000 .0056€ 15
All 250 thru 1‘499) } ©06,000 36,000 . 0058 12
ALI SUG thru Lw;j OL,U0C | 30,0K RN E
A1 1.001 thru 1 !C'Off; 60,000 | 38,000 .0056 iz
All 1.501 thru 2. 4 60,000 38,000 0055 ¢
All 2.001 thru 3.00024 58,000 36,000 | 0055 4
ALT 0.250 thru 0.499 | 62,000 . 40,000 | 0.0000 ic
All 500 thru 1.000%/} 62,000 Lz, 000 | L0000
All 1,001 thru 1.50084 62,000 {42,000 © 0060 f
All 1.501 thru 2. 62,000 L2, 000 . 0060 "
411 2.001 thru 3. 60, 000 L2, 000 L0000 | b
e A ke 4 ST 000 41 .000 0058 ] 4
bt colimi T BRI Dot IS vl R 4 LA AN et
All 0.010 thru C. 00,000 47,000 U.0uU >
All .003 thru .b4y9 62,000 | 49,000 . 0071 5
AIL 0.010 thru C.062 56,000 43,000 0. 0066 5
All .063 thru .24§ 58,000 45,000 .0068 Dy
8B g A 0l0 thru 0.062 1 &2 000 sL 000 0.0077 5
Ied A s WALV Wil M Ve e Ve g VY J I Al ~ i P
All .003 thru .29 65,000 56,000 0075 | 5
o thru 30 020 thru 0.0062 | 66,000 62,000 0.0085 3
Up thru 30 .03 thru  .2bg 70,000 66,000 . O08Y i
vy i - ACA A e LAy s AAA e AAN NNRc L
VL tnrd ju <00 wntw B il (U, NN 0y, VUV SAARID =
Up thru 30 500 b/ 72,000 167,000 - 0084 b
Over 30 taru 48} .0cU thru .2 60,000 62,000 . 0085 2
Over 30 thru LE| .00 thro 2w 10,000 £5,000 .oo%s h
Over 32 thru L&) 2,0 thru _bww 69,000 64,000 . 006k 4
A e A e e s i cnn L/ o vy L AN AR L
uver 3JU 1IOrru <o A 14,000 OO, W NS =
Uver 48 thru 601 02C thru .0c2 6L ;000 58,000 . 0081 3
Uver LB thru ©C|{ .02 thru .24y 69,000 €5,000 . 0065 4
Tver L8 <rru £0] 250 thra bug €£,000 £3,000 .0083 4
over LS thru 60| 500 4/ 70,000 | 65,000 .0082 4
o S0 AT Tk ey 2l F e L oo 0084, 4
vvel LU AV SR ERS P X =i/ SR \’l‘v'vvv R AVLS
cver 60 .250 thru k499 68,000 62,000 .0082 4
cver 60 | .s00 4/ | 70,000 }6k,000 L0081 4
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TABLF, 11. Mechanical properties (vont'a.)

Yield strength at |Elongation
Temper Widths Thickness Tensile | 0.2 percent ui'fset in 2 in. or
strength, or al extension L times ul/,
minimum indicated 2/. minizam
pxtens.cn
Mirimuz juncder load
Inches Inches r.s.i. {.8.1. |lnen/Incn rercent
-/ ~
7861 All 0.020 thru 0.062 64,000 58 000 0.0081 3
All 063 thru .249 oy,OOO 64,000 0084 4
A1 250 thwn Lag A8 000 69 000 82 In
nas sV viia - . 77 A A it At [
All .500_/ 70,000 ok, 000 . 0081 L
T851 All 0.250 thru O.h99hy §§,OOO 567000 O.QQY? ?
All .500 thru 1.000-1 66,000 5U)OOO .0075 5
= R Gl ATy TR T Y TR Y ISVA
F ALL ALl 2/ Z/ Z{ Z4
1/ Not regu.red for material 1/2 inch or less in width.
2/ D represents specimen diameter.
3/ Maximum
T/ Tma nyvmertie are thoce of the core allnov since the tests Are mage on a
"‘/ LIICDC l.d ~pe e d VA.\'_) “wd o YT AW i X ER e L e ~ - ~. o - ~ == - f=3
round specimen machined from the plate
5/ Applicatle to flat sheet ornly.
G/ Applicable to coiled sheet only.
T/ Applicsbtle to Tles gheet wnd jlate only.
B/ Materisl in the Th? T2, or T72 temper is not available from tne mater.als
~  producers.
9/ No requirements.
3.2.2 Mechanical properties after heat treatment. 1In addition tc confcrming
4o tha wman)isamante ~AF 2 2 1 material in the annealed (0) 8nd the gs-fahricated
LU uiE dey ulryenents 61 5.2.a2 material 1n Tne annealed (UV,; and 1ne
(F) tempers shall, after proper solution heat-treatment, alsc conform to the re—

quirements of table II for the Th2 temper. Material as received in the T3, T

1351, T81, ard T85) tempers shull, after proier re-solution bes!-Lreatment, be
capatle o7 zeonforming %o the requ rements spes : ‘aﬁlé T? Tor the TLD tezper.
Material in the TL2 temper shell, after rroper be capznle of conforming te
the requirements spec.fied .n tatle II for the T62 or T72 tehy Mater.al :n the
T3, TJC 7351, and T361 tempers shall, after rrcper &ging, be cuyable cf conforming

to the regu. rements specified in table II for the T8L, T86, T&S1, and TB61 tempers,

respectl"c.x V.

3.2.3 Bend test. Bend-test specimens taken from mater.al shall be capable of
vitastanding, witheut cracking, “he terd test specil.ed on =A-050 Tre values
for bend facteor I are given 1n table 171

Lh
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TABLE 11i. Bend test factor "N"

Tempers
Thickness
of caterial
v T3 Th 136
and and
T42 ‘[ T361
Inch
O.MQ thru u.wnmy 0 L I -
.010 thru .032 0 L L L
.033 thru .00 1 L L L
Okl thru .062 1 5 5 L
.0b3 thre . i26 ¢ 5 5 o
129 thru 187 2 8 8 6
188 thru .2l z 0 8 &
.250 thru 4Gy 2 - 10 -
2.3 C(ladding thickness

2.2.1 Thickness cf ciadding plates The aluminum alloy plates that are bondzc
10 “he twc cides of the aiuminum alloy (2024) :ngot or slab, to form a composite

the=* ir *c he mlled, chall each mave a thickness as specified n table V.

TABLE IV. Cladding thickness

Nominal cladding Average thickness per'sidék
Thickness of thickness of cladding on finished
finzs ed plate per side, plate or sheet,
or sheet percent of minimum
composite Percent of plate or
thickness sheet thickness
Inches
Under G.003 5 L
C.0€3 and over 2-1/¢ 2
2.3.2 Thickness of cladding. 1I questicn arises “cernlng the thickness
of cladd-qa of the finished sheet cor plate, samples exam:necd in accordance vith
se of cladding on each side, not less then

aq-A-250 shall show an averagze thicnne
that specified in table IV.

ran 1 2 hAA
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3.4 Internul defects. When specified (see 6.2), plate shall be ultrasonically
inspected (see QQ-A-250). Acceptance limits shall be as spec.fied in table V.

CTABLE V. Ultrasonic discountinuity scceptance l_.mits i/
- - Maximum weight ~
Ti..chkness Qe pLece rAbLUlt4PJAtJ cla g &/
Irches Pounds

0.500 thru 1.49y 2
1.500 thru 3 000 2,000
3.001 thru i.000 2,
1/ Discontinuities in excess of those llsted in table V may be allowed subject
= to the approval of the procuring activity, if it is established that they
will be removed by mach.:ning or that they &re in noncritical areas.
g/ The discontinuity class limits are defined in MIL-I- 8950.

o >

3.5 Marking. In addition to the marking required in Fed. S5td. No. 184,

material in the T8, T8, TESL, and T8E1l, tempers shall be identif.ed by a lot
number marked on at least one location on each piece. Plate and sheet 1in the

T36 and TBE tempers shall also be mar ked immediately after the temper designation
with the or.p.nal width ¢of the material, as follows
S Original width Identification marking
Inches
iJp thru 30 = 30
Gver 30 thru 46 = 4§
Cver 48 thru €0 = 60
Over 60 = 60

i, QUALITY ASSURANCE PROVISIONS
(See QQ-A-250)

4.1 Heat treatment.

L 1.1 Agfing period before testing. Spec.mens .rn the T3, T«, T3C, Tueg, T351,
and T36] tempers will not be reguired to be tested within 4 days after :omnlet_on
of the heat treztment. I the manufacturer so elects, samples may be tested after

less than & deys aging; but if they feil to show the specified properties, the
.est samp‘es shtll be d.scarded and additional semples shall be tested after &

days' ag.ing.

L.,2 Mechanical test after neat treatment.
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L 2.1 Number of test after heat treatment. From material in the annealed
(0) and as-fabricated (F) tempers, an additional number of specimens equal to
thcse required by QQ-A-25C shall be teken and tested after solution heat-

treatment to determine compliance with 3.2.2.

5. PREPARATION FOR DELIVERY
(See QR-A-250.)

A N(
c. NOT

ES

6.1 Intended use. Alclad 2024 plates and sheets are used vhere high strength
with good resistance to corrosion are required. Formability is better than for
Alclad 7O75-T6 but strength is not quite so high. Elevated tempersture properties
are somevhat superior to those of T075.

€£.2 Ordering data. Purchasers should select the preferred options permitted
herein and incilude the following information in procurement documents.

(a) Title, number, and date of this specificat.on.

(b) Forz and temper required (see 1.2.1).

{¢) Dimenrsions regu.red.

fd) Requirements for sizes unt specifically covered (see Q-A=250) .

{e) Whether ultrasonic inspection of pilate :s renquiread (see 3.%,.

(f) Selecticu cf epplicablie levels of preeservetion, phackaging, and

racking re:xred, if other thar level ¢ (Zee Qu-4-250]).
6.3 Temper. Tempers T35l end T851 are e s.lable -n plate only.
MILITARY CUSTCDIANG: Ireparing activity:
Army - MR Navy - AS
Navy - AS (Progest $¥335-0107-5)

Air Force - 1l ] . X

User activities:
" _ -y (Ve nl

ATV =~ Ly Fib

Navy - MC, 0S

Review activities:
Army - MR, MI, MI, WC
lavy - SH, AS, YD, EC
Air Force - &5

2 vem S AT03 . 2 - . o -
o tgrce‘a :9. this publicgtion are to te placed Witk General Services Adminis-
ra+ on, acting ss an cgent o “he Superintendent of Docuniepnts. Seze Section I
of this cpecificaticn to obtearn copier and cther uocuments raferencad herein,
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting commenta and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
too rigid, restrictive, loosa, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the

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

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or impiy authorization

to waive any portion of the referenced document(sj or to amend coniractual reguirements.

(Fold aiong thu line)

(Fold along this line)

DEPARTMENT OF THE NAVY

NO POSTAGE
NECESSARY
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IN THE
UNITED STATES

OFFICIAL BUSINESS D 1O AAA
PENALTY FOR PRIVATE USE $300 DUD"VCDD ﬁt.:r'LT Mf‘\"—

FIRST CLASS PERMIT NO. 12503 WASHINGTOND C

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

Naval Air Engineering Center

Engineering Specifications and Standards Department
(ESSD), Code 93

Lakehurst, NJ 08733

Commanding Officer
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
{See Instrucrions - Reverse Side )
1. DOCUMENT NUMBER " [2. pocuMENT TITLE
3a. NAME OF SUBMITTING ORGANIZATION & TYPE OF CRGANIZATIDON (Mark ona)
l. ,' || VENDOR
I ' USER
L
b ADDRESS- (Street, City, State, ZIP Code) -
D MANUFACTURER
M1 fciie o son s
l ’ OTHER (Specify): "
8 PROBLEM AREAS
a Paragraph Numbsr snd Wording:
b. Recommended Wording:
¢. Resson/Rationais for Recommendation:
6. REMARKS
70. NAME OF SUBMITTER (Last, First, MI) — Optionsi >. WORK TELEPHONE NUMBER (inciude Aree
Code) — Optional
—t
¢. MAILING ADDRESS (Street, Cify, State, ZIP Code) — Optional 8 DATE OF SUBMISSION (YYMMDD)}
NN rorm 149%C PREVIONS EDITION IS ORSDLETE
MW g2 mas 14LVU
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