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QQ-A-250/4E
Jamary 18, 1971
SUPERSEDING

ﬁed Spec. QQ—A—250/4D _
March 17, 1967

FEDERAL SPECIFICATION
ALUMINUM ALIOY 2024, PLATE AND SHEET

This specification was approved by the
Commissioner, Federal Supply Service,
Geneml Services Administration, for
the use of il Federsl agenciesa,

(This specification forms a part
of the latest issue of Federal Speci-
Ffieation QQ-A«~250,)

1, SCOPE AND CIASSIFICATION

1.1 BScope. This specification covers the specific requirements for aluminum
elloy 2024 plate and sheei; the general requirements are covered in QQ-A=250.

1.2 Classification.

1.2,1 Tempers. The plate and sheet shall be clessified as 0, T3, Th, T36,
o, T62, T2, TEL, T86, T3I5L, T3I6L, T85L, TE6L, .ox ¥ temper, as specified (Bee

o l'l"'ha ﬂn‘f"ln‘l'!"innn n‘P fhnnn +nmnm shall hn [T nnmf'i’inﬂ in Amnﬁnnn National

el se ~atee

Standard .A.NB H35.1.
2, APPLICABLE DOCUMENTS

Latest issue of Federel Specification:

QQ=A«250 = Aluminum and Aluminum Alloy- Plate and Sheet; General Specification for.

(Activities outside the Federal Government may obtain copies of Fedemal Speci-
ficationa and Standards, as outlined under General Information in the Index of

- P Oormm BPT ok d vt on  cvam A Ohknmdneada swed ad fha meadans fndtankad du +ha Tvidaws ma
I.’t:u.!:ml. Dpt:\-ud.\.uu.l.uuu Gl DUGLIMAINED Gl G WHUE PLAUTD SMUWALGRLWTW ALl VNS LG e LG

Index, which includes cumulative monthly supplements as 1ssued, is for sale on &
subscription basis by the Sgﬁerintendent of Documen'ts » U. 8. Government Printing

Office, Washington, P 02.

F3C 9535

n}x . '
‘{'h_ ‘
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(Single copies of this specification and other Federsl Specifications required
ty activitles outaide the Fedoral Govermment for bidding purposes are avelleble
without charge from Business Service Centers at the General Services Adminigtratlion
Roglonal Offices in Boaton, New York, Washington, DC, Atlenta, Chicago, Kansas City,
Mo,, Fort Worth, Denver, San Franolsco, Top Angeles end Seattle, Washington.

Federal. Govermment activities may obtain coples of Federal Specifications,
Stam(iards, and Handbooks snd the Index of Federal Speof‘l.fioa'hiona and Standerds from
the estgblighed diptribution points in their agemcies.)

Coples of Military Specifications and Standerds required by contractors in
conne(m’cgon with speoific procurement fimctlons should be obbained from the proour-
ing aotdvity or as dirveoted by the comtracting officer,)

American National Standaxrds Instituta:

ANS H35.1 = Alloy and Temper Desighation Systems for Aluminum,

drsaaad £

g o
York 10018,

Ly W ah AW WASE R NRr  RFARM W ve

a
Tnstitute, 1430 Broadway, New Yoxk, New
3. REQUIREMENTS
3.1 Chemical composition.

(Application for copies should be

3.1.1 The chemical composition shall conform to the requirements specified
in table I.

TABLE I, Chemical composition .J.-/

Percent .
Mintmum Maxximug

Copper © 3.0 4.9
Magnesium l.2 - 1.8
Manganese 0.30 0.9
Silicon - .50
Imn - -50
Zinc - .25
Chromium - .10
Others, each - 05
Others, total - 15 )
Aluminum Remaindex )
L1/ Analysis shali regularly be made only for the elements specifically mentioned

in this table X, If, however, the presence of other elements is indicated in
the course of routine analysis, further analysis shall be made to determine
conformance to the limlis specified for other elements.

3.2 Mechanical properties.

3.2,1 Mechanical properties of material as supplied. The mechanical properties
perpendioular o the direction of final rolling, except for material less than 9
Inches in width; shall conform to the requirements of table II.foy the temper specl-
fied, For waterial less than 9 inches in width, the mechanical properties parallel
to the direction of f£inal rxolling shall conform to the requivements of table IT for

the temper specified,
2




Downloaded from http://www.everyspec.com

QQ-A~250/4E
TABLE II. Mechanical properties
Yield strength at longation:
Temper Width Thickness Tensile 0.2 percent offset - in 2 in,
strength, or at extension . 27 4 times DL/
mnininum indicated 2 . minimum
Extension
. Minimum |under load
Inches Inches r.8.1. F.8.i. inch/Inch Percent
o ALl 0.010 thru 0.499(3/32,000 |3/14,000 | 0.0033 12
ALl .500 thr 1.750)3/32,000 - - 12
™37 ALL 0.005 thru 0,009 63,000 42,000 | 0.0060 10
ALY L010 thru .020 5000 42,000 L0060 - 12
All 021 thrn  .2hol 64 000 k2,000 0060 15
T 57 AL 0.010 thru 0.020| 62,000 [ 150,000 [ 0.0058 12
A1l L021 thru  .249| 62,000 Lo, 000 .0058 15
136 6/ | 30 and under | 0.020 thru 0,062] ~ 69,000 52,000 | 0,0070 8
30 ané under .063 thru .499| 69,000 52,000 0070 .9
30 and under ~ T .500 69,000 52,000 .0070 10
over 30 thru 48| .020 thmu .062[ 69,000 52,000 0070 8
over 30 thm 48] ,063 thru .24y 69,000 52,000 0070 9
over 30 thru 48} ,250 thra .500( 69,000 52,000 .0070 10
over 48 thiu 60| .020 thru .062| 67,000 50,000 0068 8
over 48 thxu 60| ,063 thru .24k9| 68,000 51,000 .0069 9 .
over 48 thru 60| ,250 thrua .500| 67,000 50,000 .0068 10
over 60 .063 thyu .24kg| 67,000 0,000 .0068 8
over 60 .250 thru k99| 66,000 9,000 | - .0067 g
over 60 .500 ] 66,000 45,000 0067 10
T36T & ALY 0.020 thru 0.062] 67,000 50,000 | 0.0068 8
All .063 thru .249| 68,000 51,000 0069 9
Al .250 thru ,499| 66,000 hg,000 | 0067 9
ALl 4500 66,000 39,000 | . L0067 10
™ 77 ATL 0,010 thru 0.020] 62,000 38,000.| 0,0056 12
AL .021 thru 249} 62,000 38,000 .0056 15
' A1l .250 thru .%99}) 62,000 38,000 L0056 - 12
A1l .500 thyu 1.000| 61,000 38,000 .0056 8
AL 1.001 thru 1,500| 60,000 38,000 . .0056 7
ALL 1.501 thru 2,000| 60,000 38,000 0056 6
All 2,001 thru 3,000} 58,000 38,000 ,0056 b
=] ekl N 0N dlhen: £ OO Lh nAn Yo Ann, n ANGA arn
Fely F N ALl Ve )V WILQR VeT3IF Uy, Al g e VARG -
ALl .500 thru 1.000| 63,000 42,000° 0060 8
AL 1,001 thru 1,500| 62,000 42,000 .0060 T
All { 1,501 thru 2.000] 62,000 k2,000 .0060 6
ALl 2,001 thru 3.000| 60,000 k2,000 0060 b
All 3,001 thru 4.000| 57,000 41,000 L0059 N
6z 77 ALl 0,010 thru 0,499 64,000 50,000 | 0.0068 5 -
All .500 thyu 3,000} 63,000 50,000 L0068 g
72 77 ALL 0,010 thru 0.249] 60,000 46,000 | 0,0064 5
T8 L] ALl 0,010 thwm 0,289] 67,000 8,000 | 60,0075 5
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TABLE TI., Mechanieal proverties - Continued
Yield strength st  Eloungation
Temper Width Thickness Tansile |[0.2 percent offset in 2 in,
strength, | or at extension or b times DL/
i nimum indiceted 2/, minimwm
Extenslon
Minimm junder load
Inches Inches P.8.1. P.e.l. Inch/Inch |~ Pexcent
86 6/] 30 and under {0,020 thru 0.062 | 72,000 66,000 0,0083 3
30 and under | .063 thru 249 | 72,000 | 68,000 +0085 4
30 and undexr «250 thra .500 | 72,000 67,000 « 0004 4§
over 30 thru 48 ,020 thrm .062 ] 72,000 » .0083 3
over 30 thru 48| ,063 thxru ,249 | 72,000 67,000 0084 L
over 30 theu 48] ,250 thrm .500 | 71,000 66,000 .0083 b
over 48 thru 60| .020 thru ,062 | 70,000 62,000 -0079 3
over 48 thru 60) ,063 thru .24 § 71,000 67,000 008k L.
over 4B thru 60| .250 thxmu .500 | 70,000 65,000 0082 L
over 60 063 thm 240 | 71,000 66,000 .0083 L
over 60 250 thru ,500 | 70,000 64,000 ,008L 4
TE6L & ALL 0,000 thrw 0,062 | 70,000 62,000 0.0070 3
A1) L0862 thwy  _2h0 | 71 000 66,000 0083 L
Al) L850 thm  ,500 | 70,000 64,000 ,0081 k%
TE5T AL 0.250 thwa O, f » . 5
AN .500 thru 1,000 | 66,000 58,000 0075 5
F ALL ALL 374 9 8/ g

ot required for material L/2 inch o lesg in widih,

2/ D wvepresents specimen diameter.

Maximum,

Applicable to flat sheet only.

Applicable to coiled sheet only.
6/ Applicable to flat sheet and plate only.

Material in the T42, T62, or T72 temper is not available from the msterials producers.
B/ No requivements,

3.2.2 Mechanical properties after heat treatment. In addition to conforming to
the requirement of J.2.1, material in the amealed (0) and the as-fabricated (F) tempers

ghall, afber pioper asolution heat treatment, alsc conform to the reguirements of table

IX for the Th2 temper. Materisl as received in the T3, T, 7351, T8L, and T851 tempers
ehall, after proper xe-solubtion heat-treatment, be capeble of confomming to the re-
quirements specified in table II for the TW2 temper. Material in the temper shall,
after proper aging, be capable of confomuing to the requirements specified in table II
for tha T62 or T72 temper. Material in the T3, 736, T351, and T361 tewpers shall,
after proper aging, be capable of conforming to the reguirements specified in table II
for the 6L, T86, 1851, and TE6L tempers, respectively,
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3.2,3 Bend test. Bend-test specimens taken from material shall be capable

of withstanding, without cracking, the bend test specified in QQ-4-250. The values
for bend factor N are given in table IiI. ’ )

TABLE IIXI. Bend test factor "N"
Thickness of ] Tempers
material 0 T3 ™ T35 and T36L TG and 142
Inch .

0.008 thru 0.009 - b - -

L010 thru .C20 0 4 - 4

.021 thrms .032 0 5 4 5

.033 thru .051 1 5 y 5

.052 thru 063 1 6 8 6

.06k thru .128 -1 6 8 6

129 thrn  .249 6 8 8 8

250 thru 499 6 - - 10

3.3 Internal defects. When specified (see 6.2), plate shall be ultrasonically
inspected (cee QA-A-250). Acceptance limits shall be as specified in table Iv.

TABLE IV. Ultresonic discontinulty ecceptance limits y

Maximum weight g/
Thickness per plece Discontinuity class
Inches Pounds -
0.500 thru 1.499 2,000 B
1,500 thru 3.000 2,000 A
3.001 thru 4.000 : 2,000 B

L/ Discontinnities in excess of those listed in table 1V may be allowed subject to
the approval of the procuring ectivity, if it is established that they will be
removed by machining or that they are in pon-critical areas.

2/ The discontinuity class limits are defined in MIL-I-8950.

3.b mrkigg. In addition to the marking required in Fed. Std. No. 184, material
in the 761, , 7851, and TB6L tempers shall be identified by a lot number marked
in st least one location on each piece. Plate and sheet in the T36 and T86 tempers
shall also be warked immediately after the temper desigpation with the original width
of the material, as followa: ’
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Originel width . Identificetion ma.rking\~
Inches
Up thru 30 =30
Over 30 thru 48 = 4§
Over 48 thru 60 = 60
Over 60 = 60

4, QUALTTY ASSURANCE PROVISIONS
(See QQ~A~250.)

4,1.1 Aging period before testing. Specimens in the T3, Th, 36, Th2, T351
and T361 tempers will not be required to be tested within b days after completion
of the heat treatment. JIf the manufacturer so elects, samples may be tested after
less than 4 days aging; but if they fail to show the specified properties, the
test samples shall be discarded and additional sazmples shall be tested after 4

days' aging.’
4.2 Mechanical test after heat treatment.

Lo et o ol aead o Fon oAb cemen b

4 treatment. From material in the annealed (0}
and as-fabricated (F) tempers, an additional number of specimens egual to those
required by QR-A-250 shall be taken and tested after solution heat-treatment to
determine complispce with 3.2.2.

5. PREPARATION FOR DELIVERY
{See QQ-A-250.)

6. NOTES
6.1 Intended use. This alloy 18 intended for use where high strength is re-

gulred and no welaing is iovolved. Tempers T351 and T4 should not be used where .
optimum corrosion resistance is reguired. Tempers T62, T72, and T851 should be
specified vhen optimum resistance to stress corrosion 15 required The T351 apd TO51
tempers are intended primarily to provide material with low residual stresses and

consequent minimum distorb:lon during machining.

6.2 Ordering data. Purchasers should select the preferred options Permitted
herein and include the following inforwation in procurement documents!

(a) fTitle, number, and date of this specification.
h

Y Dt s
' UL AL

159
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]
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]
]
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(e) Dimensions reguired.

(@) Requirements for sizes not specifically covered {see QQ-A-250).
J

(e) Whether ultrasonic inspection of plate is required (see 3.3).

(f) Selection of applicable levels of proservation, packaging, and packing
required, if other than level C (see QQ~A=-250),

€.3 Temper. Tempers T351 and T851 are available in plate only.

MILITARY CUSTGDIANS: Preparing activifiy:

Army - MR Navy -~ AS
Navy - AS (Project 9535-0192-4)

Alr Force - 1l

Beview activities:
Army - MR, MI, MU, WC
Navy - SH, &S, 1D, EC
Air Force - 85

Uger activities:

Army - EL, ME
Navy - M2, OS

% U, 8, Government Printing Office r 1971 0 - 436-361 (2337)

Orders for this publication are to be placed with General Services Adminis-
tration, acting as an agent for the Superintendent of Documente,” See Section 2
of this gpecification to obtain coples and other documents referenced herein,
Price 10- cents each.




