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.kLU14”DWNA.LLQY U-MD 2024,
PIATE AND SHE~

~is specification was approved
by the Commissioner, Fedeml
Supply Service, Geneml Services
Adnlnlstmtion, for the use of
all Fedeml agencies.

Fed. Spec. QQ-A-250/5E
tiCh ~?, 1967

1. :)lJ-Jp~J.J’\.-~’JjA~~14r~:j{~:~:;

1.1 Scope. This specif:cat~on covers the specif’~c requirements for sluminum
:LllWrAlclad 202~+Flate anc :hee~: the gene~~~ req’~-rements are covered in ~~--4-
250. The plate and sheet covered by this specification shall be an integral com-
posite product consisting of a heat-treatible aluminun alloy 2024 core with thin
layers of an alminum alloy 1230 (99.3C percent ~~rbi~’=alu~in~m) a~o~ic to t~e
cure and

1.2

1.2.1 Tempers. ‘l%e plate and sheet snali be classified as 0, T3, T4, T36, T42,
T62Y T72, T~l, TW, T351, T361, T~51, Twl, c,rI’~e~per, = sp~~-fle~ (see 6.P)-
The definitions C: tilese tempe~ shell be as spec~:”;eci:n American !i&t..OMi .st.tifidElfi

AN: Hjj.1.

ktest -ssue c}fFederal Sv~.fica:ior.:

(Activities outside the F’ederal Government may obttin copies of Federal Speci-
fications, St~-ds, ad Handbooks as outlind under General Infomna+ioR h the
Index of Federal Specifications @ Standards and at the prices indicate2 in the
Index. The Index, which includes m~tive ~rit~~y s-~~~l~en4& ~ ~s~~, is for
sa3e on a su-bscriFtior.basis by the Su;erjmtenden; Cf E6-&ments, u.S. Govermnent
I’rin*, office, h’35tLm*n, DC 20402.
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(si@e copies o f this Apecflicaiiull id
by activities outsi-de the Y’edex’~1(hvermnent
witiwut charge f’rauBusi]le.;sSer$lice Centers

for bidding purposes are avaikblt;
at the General Services ti.nistmtion

Regic]ul. Offices hi Busti.):1,IJ:K “i~rk, WSltil~Y’b.~l:,JCs AtJ-~ulL~,CltiUa[:Q,l:~jas
City, Mo. ,

.
Fort “ ~ ” o ~ ’ t t . $~ h i ~ . ’ t ? ~? f :? n ~%~ i ( ; l s c o j L ’ 3S klge]es and Seatlilt-’•‘J:ls@lgt4)11.

(Federal Government activities mcy obtain copies 01 Federal Specifications,
Standards, and Handbooks ati the Tndcx cf Federal spedf~~t3’d(’~Lc ad StandaY&
fram the established distribution points in their agencies.)

(Copies of lW.i~ Specif jrations and Standards required by contractors h
connection uith specific p.mcu.rement functio= should be obtied from the procur-
ing activi~ or as directmi ~ the contracting officer. )

Anerican National 3tamizwds .T:stitu’.e:-.—.... .. — .-—

A.Ns li35.1 - U1OY a~)dTempex Designation Systems for Aluminum. 1

(Applicut.ion fur CGpJeL Sf)cr-(-d I)(’acl.dress~d~c t}leAmerica], I&Lional ;ta]ldl~~tis
lnst]tute, 1430 Bmadbfay, i~ev) T-l:, Iv.T _York1° C11(2.j

3. RI?QLI KEJE NT::

~. 1 Uhemlcal ccmqmslt.loti.

3.1.1 The chemical ccmpcsi+.~on of the core ingots o r skbs ad of the cladding
plates used for the manufacture cf the alcl-adplate and sheet shall conform to the
=quirements specified in table 1 for core and cladding, respectively.

TABLE 3. Chemical composition
g’

core Cladding
Element 2024 1230——. .....—----- -.-.--..--— -.-—..- -—-——.-..——— )--.——-

l’linhlurl

t

——— .-....—-
Muirnum Maximum———

!Jemm”. Pement Yexwent—.- .-.. . .—
i

:Opper !‘.:). b i ‘-.7 lJ.iLJ
Msignesium 1.2 I ./
Manganese i).jf u,~~ .05
Iron .. I , ;() v
!ilicon .~o JT

~%mmium ,10
Zinc

: ~. ,

.25 .10
Others,each ●m .@
OtheH, total .15
Aluminum ~/’ ~:30

— —. .— --—

—
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hdysis Ghdl res~~rly be -de o~Y for the eleme*ts specificaU~ ‘entioned
in the above table. H, however, the presence of other elements is indicated
in the coume of routine analysis, further analysis shall.be made to determine

conformance to the limits specified for other elements.
Iron plus sili~non, O.’1pe~entj ~x~~~.
14inimum, by difference.

3.2 MechaniCd p=petiies.

3.2.1 Mechanical pmperties of uate~ as supplied. The mechanical pm-

pefiies perpendicwr to the diz=ction of final rolling, except for utetial less
tk~n 9 inches In width, shaU conform to the requirements of table 11 for the temper
specified. For material less than 9 inches in width, the mechanical properties
parallel to the direction of final mlli~ sha~ conform to the requirements of
table II for the temper specified.

lX3LE 11. Mechauicai properties—.
1

Temper Widths Thickness ~

Inches

o I All
All
All

=--t-%-

=’-t=-
?’~t,d

I
up tnru 4G
Up thm 45

=+-=?’-
1 All

Inches

0.008 thru 0 . 0 0 9
.010 thru .062
.063thru .499
.~00 thru 1.75~

0.008 thru 0.009
.010thru .020
.0?1 thru O&?

3#Jy &
C.olo t r A r u 0 . 0 2 0

. o ~ l t h r ~ o . ~ a
~)A126

0.020 thru 0.062
.063thru .~?~
.Jjoo~/
.920 thru 062
.!)63thru .~9~
.500 4/
.063 ;hru .499
500 4/

0.020 thm 0.062
.063thru .499
50’04/

-.
TIad strength at Elongatlon ~

Tensile 0.2 persent offset in 2 in. or
stz13n@h, or at extension 4 times Dl_J,

minimum indicated 2/. minimm
*

MLriLz m
. . u

P.s. i. P.s. i.

30,000y 14,000 y

4
30,000y 14,0003
,32,0003f km f
32.000 BI _ .-
58,000 39,000
59,000 39,000
fj),~~ ~?,ml

00(3 .
58,000 36,m

62,000 4b,ooo
66,000 50,000
69,000 ~p,~
61,000 47,~
65,000 49,00C
6-?,900 ~o,~

Inch/Inch I Pement

0.0035

I

1 0
. 0 0 3 5 12
.0036 12
.- 1 19

0 . 0 0 6 1 10

64;OO0 48;(x) .09?1
I

9
00”/1

61,000 47,000

4Q,JQ0 ! . Q . 10
0.0070 8

64,000 4E,000 .0071 9
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/.,,.; -jA+-:.’,,(”l‘:ly

-.

TABLE 11. lkchan~cai pr

~ ——— ---

inches I inches

All ().008thru 0.009
All .010 thru .020
All .021 thrti .062
h~l
All

~
All

d
>00 XV i.oa($

nil. 1.001 thru l.~0
<All i.501 thr~ 2.000~J

.411
!
Po:yjl~~~~ j.f)(~”

(L11 d.-.. 1.) 70!,t.h.-! 4 ‘:)’}:)-./........-
All E6E ‘thru‘C.O@2
All .0b3thru .499
Al1 0.010 thru 0.062
All I .06j thru .249
All ()~0thru 0.062
All .063 thru .249

U? thru jO (3’20 thru O.062

~ert.es (Cunttd. )
1

Yield strength at ‘
Pens-le 0.2 pe~ent offset
;trength, or at extension

--lh’..nimum—— ...

?.s. i. I Y.s. i.

~~ ,000
57, m
57,000
02,000
(m,ooo
vi,uW
60,000
d) ● Cw@oo
()?,000

34,000
34,000
34,000
36,000
36,000

I
jL,WC
38,000

142,000

I

42,000
42,UOG
Q ,000”

~’i~Oc)c!-,,-----J: 41 O(x)-..:.-..-----
M),000 47,MKJ--
62,000 49,000
56,000 43,000
58,000 ~45,000
6 54,~
6;:% 56,000
(%,000 62,000
70,000 66,000
70,000 6’j,oof2
72,000 67,000
6~ ,OQG 62,000
‘/0,000 65,000
(@,ooo 64,000
‘(’l,000 66)000
64,000 58,000
69,000 63,000
mm ~~,~~
70,000 b5;oOo
6y,oGG 64,000
68,000 62,000
70,000 .64,(x)o

cated
Lxtenslun
under load_

Inch/Inch

0.0056
.0056
.0056
.0056
.0056
.CKj;
.0056
,~y)>
N. L-

0.Mu)
.J060

:2:
.00&
.,005z-....... -.x----.-.,

U.uulb

-%%E-
.0066

0.0077

%%!?-
,008>
.~~
.owl
.0085
.O@>
.O@+
.00U3
.0081
.006j
.0083
.0082
oo&+
:0082

_ .!)081

Elongat ]or)”
in 2 in. cr

F’ercent

&

I
b
4
4.-------.---

+

5
3
4
4
1+
2
i
4
4
3
4

4
4

:
L
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.

‘LLBLI,11. Mecj)a!ljca]l)mpertl es (~QIl~‘d.)
Yield streng~h-at Elongat ion

Temper W:tit!ls Thjckness !l’erlsile 0.? percent Ui’f5et lE 2 lE. for
strewjth, or at extel.sic)n 4 times D1/,
minimum ::xi]cated 2/. minim-m

v Iitel:s:Gn
F!ir.i mm under load

—

Ir)ches inches r.s. l. l“.s-1. incrJ/lrlcn Fercerlt

T%l~/ All 0.020 thru 0.062 64,000 58,000 0.0081 3
All .063 thru .249 69,000 64,000 .0084 4
All .250thru4 ,.499 68,000 62,000 .0082 4
All .~ooJ’ 70,000 64,000 .0081 4

T851 All 0.2j0 thru 0.4994 65,000 56,000 0.0075 5
All .500thru 1.00* J

-‘-–-$*”- ‘ ‘“””””5”8&~”o-‘
.0075 5

F
...——-——a —... ..-----.-

All All
-.97 ---/ ~,

Not required for material 1/2 ~nch or less In widtlI.
D represents specimen diameter.
MaXlmurl
These pr~~erties are those of the core alloy sjr)ce t.),e tests are macieon a
round specimen much~ned fraa the plate.
Applicable to flat sheet only.
Applicable to coiled sheet only.
.fL~pil.CEklf!tQ ‘“LI’.* S’le’fll~.~1[:~~~lt.~’‘J”l~j”.
Materisl in the T42, Tb2, or T72 temper is not ava~lable fmm tne mterials
pxvducers.
No requirements.

3.P.2 Mechanical properties after h-t treatment. In addition to confirming
the requirements of 3.2.1, mt.erial in the annealed (O) and the as-fabricatec

(F) ternpe~ shall, after proper solution h~t-treatrnent, alsc corlf’ormto the re-
quirements of table 11 for the T42 temper. Material as received ~n the T3, T’4,
‘T351,T81, andT8jl tempers s:xL1l,after pr~jer re-~ulutjorj ~bti:~-t-r~atmer~,De
capable 9? :c~fom:nc t: tk!er~~ljrem~ntc spe- ~-e~ 7 ?~~l~ ~~ ;’”rthe ‘!-7 te~p{’r
UAter~al :; the T4~ ~e~per She]] , af:e~ ~mpe~ a~in~, he Ca~~~~e Cf COnfOZTEin2 tC
the requ~rements spec~fied Ar,table ~i for the T62 or T72 te~~er. MaterAal . n the
T~, T3~, T3~l,a:)dT’36i tempers shall, after prcper a&ing, bc CaW~lC Of cor.forming
to the requirements specJied in table 11 for the T81, T86, T8>1, and T661 tempers,
resp~tively.

3.2.3 Bend test. Bend-test specimens taken fnm mater.al shall be capable of
w~t.ns*Wr.u-“’W! ‘J:tIlc;utcr~sh:n~, *he Ler-dI.es?.5~ecA:’..e(j-1.!((-~-?!>: ’71“ v--]IJI=$
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QQ-A-250/F

WLE hi. Bend test factor “N”
1

0.008thm 0.009
.010thru -03~

.033 thr% .040
@l thru .062
.Obj tl?m .126
.129thru .187
.188t?.m .’24+
.2>0 thru .495

I Tempers

TABLE IV. Cladding thickness

I Nominal clsidblng I Avemge thickness per side
Th~ckness of th~ckness of cladding on finished

finished plate per side, plate or sheet,
or sheet percent of minimum

composite Percent of plate or
thickness I sheet thickness

Inches
I I

Under L.OGj I I 4

0.063and over ;-1;2 2

3,3.2 Th:ckness of cladding. K“ question a r J s e s concerning the thickness
of cladd:ng of the f;n~shed sheet cr ~Ilate, samples exau.ned .~ acco@3nce vith
?&-A-250 shall show an ave=ge ~tiici:ness of claddin~ on e~ch side, not less than
that specified in table N.

6

1

http://www.abbottaerospace.com/technical-library


LJQ-A-:?;$’:;/l’:1:

J.4 Irlterwi defects. When specified (see 6.2), plate shall be ~lt=~or~lcall~
inspected QQ-A-2>o). Acceptance limits shall be as specified in table V.

7A.FIJ v. (]lt,rdsu:iic (ilbcu~ltir~u)t:f acceptance I:mlts 11
——-—— --....-...-—-....—-..—.——-—- - r . — - —— . —[.. . - . ——. - - . — .———- ... . -. - . —- —- - - -

Maxjmum wei&jj’7C----–—----—
T’I..C}il;e:;:; r“i!5c(JLtil!LlAtyclass ~/per piece—-..— —..— ——..—— -----.........------.........-—.......................—-----------------.-—---------------------—.-.,------

Inches I Pounds I
0.500 thru 1.49Y 2,000 B
1.>00 thru 3.000 2,000
3.001 thrub.~

A
2,000 B

~/ Discontinuities in excess of those listed in table V may be allowed subject
- to the appxvval of the pmcurln~ activity, if it is es-bllsneci that they

vill be removed by math-n~ng or that t j J e ~are in noncrltieai areas.
~f The discontinuity class limits are defined in MIL-I-8950.

3.5 hkrl:~n~. In addition to the marking required in Fed. Std. No. 184,
unterial in the T81, T{%, T851,and T861, tempers shall be identified by a lot
number mirked on at least one location on each piece. Plate and sheet ~n the
T36 and TM tempers shall also be marked immediately after the temper desi~natlon
k’~t)!the ~lr.t].nfi].wldtl~ (;j-the ~~,~~~~~~, ~J~f’~ll(~w~:

.— ——— —.
C)rigir,alwidth ‘Identification marking

Inches
I

i]pthm 30 == 30
s 48Gver 30 thru 46

~)ver 48 thru 60 x 60
Over 60 I > ho

—.

4. QuAL17’Y ASSURANCZ PIKJVISIONS
(See W-A-250)

4.1 Heat treatment.

1+.1.i A~,:-,gperiod be$ore testing. SpecAmens -r.the T3, T4, T3L, T42, ‘1’351,
and T361 tempe=, will not be required to be tested w~tn~n 4 days af’ter completion
cf the hmt trwtment. If the manufact’~rer so elects, samples may be test>d after
less tha~ ~ d&Js agArw; tJJtif they fail to show ;)~especifiec properties, :he

be d.scarded end additional smples shall be tested aftez 4test szmples sh~ll
daysf aging.

4.2 Mechar~.c&l test after neat treatment.

l r l t / -) f
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QQ-A-250\jF

L.2.1 Number of test after heat treatment. Fnm mater~al in the annealed
(0) and as-fabricated (F) tempe=, an additional uumber of ~pecime!is eq’.ml tO

these nqujmd by QQ-A-2>C shall be taken and tested after solutiorj keat-
treatmen; to determine compliance with 3.2.2.

5 PREPARATION FOR DELIVERY
“ (See QQ-A-250. )

6. NOTES

6.1 Intended use. Alclad 2024 plates and sheets are used where high strength
with good resis~nce to corrosion are required. Formability is better than for

Alclad 70?5-T6 but strength is not quite so hi@” Eiented tempemtum properties

are somewhat superior to those of ?075.

6.2 Oniering data. Pu~hasers ehould select the prefer~d options pemitted
herejn an~~de the following lnl’ormtion illprwurement ticuents.

(a) Title, number,
\

and date of this specification.

(b) Fo= and temper required (see 1.2.1).

{d) Requi~rnents for sizes l~~tspecifically Qovered (see QQ-fi-2~0).

(e) Whether ultmsonic inspection of plate LS requires (see j.+;.

~.3 Temper. l’empe~ T351 end ?851 are ~’,zLUbls n Flate only.

Air Ior.e - L1

.—-
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INSTRUCTIONS: h ● continuing effort to mA~e our ~-d~~u~tion d~ume~m ~ttez. tie ~~ Profides W form for uae in
submittingcommenb and suggestions for improvement. AN users of militsry standar~=tion documenb are invited to provide

$tAggeatioN.‘I%isform maY be de~ched,fo~de~●lonuthelineslnd)~ted,taped●longthe100W edge(DO Nm STAPLE). and
mailed. in bbck 5, be as mecifac M p-ible about p=tjcu~~ problem -- SU* M wording which required interpretation, waa
too rigid, re-trict.ive, Aooea, ambiguou,’ or was incompatible, ●d give pro-d wordlm chu- which wodd alleviate the
problems. Enter in block 6 any remarks not related to ISspecific paragraph of the document. If block 7 is filled out, ●n

acknowledgement wili be mailed to YOU within 30 days to letYOU know that your comments were received and ue being
considered.

NOTE: This form may not be used to request copies of documents, nor to request waivera, deviations, or clarification of

specification requirements on current contmct4. Commenti submitted on thisform do not constitute or imply ●utho-tion
to waive any portion of the referenced document(s) or to amend contractual requirements.

(Fold along thw line)

(Fold olon# thu line)

DEPARTMENT OF THE NAVY

111111m
I IN THE

UNITED STATES I

OFFICIAL BUSINE~
PENALTY FOR PRIVATE USE S300 BUSINESS REPLY MAIL ‘=

FIRST CLASS PERMIT NO 12503 WASHINGTON D C
4

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

Commanding officer
Xaval Air Engineering Center
Engineering Spccificatiorls a[ld s~andards Depart md[lt

(ESSD) , Code 93
Lakehurst , NJ 08733
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