mechanical properties/sheet and plate

TABLE 7.1 Mechanical Property Limits—Non-Heat-Treatable Alloys © ® (continued)

ALLOY SPECIFIED TENSILE STRENGTHS—ksi Eé.:gg‘ATTllﬁx
AND THICKNESS @ ULTIMATE YIELD T '
TEMPER in. - - in2in.
min. | max. min. | max. or4D®
3105 (Continued)
3105-H18 0.013-0.031 28.0 .. 24.0 1
0.032-0.050 28.0 .. 24.0 1
0.051-0.080 28.0 .. 24.0 2
3105-H22 0.013-0.019 19.0 .. 15.0 3
0.020-0.031 19.0 .. 15.0 4
0.032-0.050 19.0 .. 15.0 5
0.051-0.080 19.0 .. 15.0 6
3105-H24 0.013-0.019 22,0 .. 18.0 2
0.020-0.031 22.0 .. 18.0 3
0.032-0.050 22.0 .. 18.0 4
0.051-0.080 22.0 .. 18.0 6
3105-H25 0.013-0.019 23.0 .. 19.0 2
0.020--0.031 23.0 .. 18.0 3
0.032-0.050 23.0 .. 19.0 4
0.051-0.080 23.0 .. 19.0 6
3105-H26 0.013-0.031 250 .. 21.0 3
0.032-0.050 25.0 .. 21.0 4
0.051-0.080 25.0 .. 21.0 5
3105-H28 0.013-0.031 280 .. 24.0 2
0.032-0.050 28.0 .. 24.0 3
0.051-0.080 28.0 .. 24.0 4
5005
5005-0 0.006-0.007 15.0 21.0 5.0 .. 12
0.008-0.012 15.0 21.0 5.0 .. 14
0.013-0.019 15.0 21.0 5.0 .. 16
0.020-0.031 15.0 21.0 5.0 .. 18
0.032-0.050 15.0 21.0 5.0 .. 20
0.051-0.113 15.0 21.0 5.0 .. 21
0.114-0.249 15.0 21.0 5.0 .. 22
0.250-3.000 15.0 21.0 5.0 .. 22
5005-H12 0.017-0.019 18.0 240 14.0 2
0.020-0.031 18.0 24.0 14.0 3
0.032-0.050 18.0 240 14.0 4
0.051-0.113 18.0 240 14.0 6
0.114-0.161 18.0 240 14.0 7
0.162-.0249 18.0 240 14.0 8
0.250-0.499 18.0 24.0 14.0 9
0.500~-2.000 18.0 24.0 14.0 10
5005-H14 0.009-0.031 210 27.0 17.0 1
0.032-0.050 21.0 27.0 17.0 2
0.051-0.113 21.0 270 17.0 3
0.114-0.161 21.0 27.0 17.0 5
0.162-0.249 21.0 27.0 17.0 6
0.250-0.499 21.0 27.0 17.0 8
0.500-1.000 21.0 27.0 17.0 10
5005-H16 0.006—0.031 24.0 30.0 20.0 1
0.032-0.050 24,0 30.0 20.0 2
0.051-0.162 24.0 30.0 20.0 3
5005-H18 0.006-0.031 27.0 1
0.032-0.050 27.0 2
0.051-0.128 27.0 .. .. 3
5005-H32 @ 0.017-0.019 17.0 23.0 12.0 3
0.020-0.031 17.0 23.0 120 4
0.032-0.050 17.0 230 12.0 5
0.051-0.113 17.0 23.0 12.0 7
0.114-0.161 17.0 23.0 12.0 8
0.162-0.249 17.0 23.0 12.0 9
0.250-2.000 17.0 23.0 12.0 10
5005-H34® 0.009-0.012 20.0 26.0 15.0 2
0.013-0.031 20.0 26.0 15.0 3
0.032-0.050 20.0 26.0 15.0 4
0.051-0.113 20.0 26.0 15.0 5
0.114-0.161 20.0 26.0 15.0 6
0.162-0.249 20.0 26.0 15.0 7
0.250-0.499 20.0 26.0 15.0 8
0.500-1.000 20.0 26.0 15.0 10
5005-H36 ® 0.006~0.007 23.0 29.0 18.0 1
0.008-0.019 230 29.0 18.0 2
0.020-0.031 23.0 29.0 18.0 3
0.032-0.162 23.0 29.0 18.0 4
For all numbered footnotes, see page 7-11.
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sheet and plate/mechanical properties

TABLE 7.1 Mechanical Property Limits—Non-Heat-Treatable Alloys © @ (continued)
ALLOY SPECIFIED TENSILE STRENGTHS—ksi fé;?é‘ﬁ,ﬂ.‘.ﬁ’.ﬁ
AND THICKNESS @ ULTIMATE YIELD e g
TEMPER in. - - n 2 i,
min. max. min. max. or4DO®
5005-H38 0.006-0.012 26.0 1
0.013-0.019 26.0 2
0.020-0.031 26.0 3
0.032-0.128 26.0 4
5005-H39 0.006-0.063 28.0 1
5005-H112 0.250-0.499 17.0 8
0.500-2.000 15.0 12
2.001-3.000 14.5 18
5050
5050-0 0.006-0.007 18.0 24.0 6.0 ..
0.008-0.019 18.0 24.0 6.0 16
0.020-0.031 18.0 24.0 6.0 18
0.032-0.113 18.0 24.0 6.0 20
0.114-0.249 18.0 24.0 6.0 22
0.250-3.000 18.0 24.0 6.0 20
5050-H32® 0.017-0.050 220 28.0 16.0 4
0.051-0.249 220 28.0 16.0 6
5050-H34 @ 0.009-0.031 250 31.0 20.0 3
0.032-0.050 25.0 310 20.0 4
0.051-0.249 25.0 31.0 20.0 5
5050-H36 ® 0.006-0.019 27.0 33.0 22.0 2
0.020-0.050 270 33.0 22.0 3
0.051-0.162 27.0 33.0 22.0 4
5050-H38 0.006-0.007 29.0 ..
0.008-0.031 29.0 2
0.032-0.050 29.0 3
0.051-0.128 29.0 4
5050-H39 0.006-0.063 31.0 .. .. 1
5050-H112 0.250-3.000 20.0 .. 8.0 12
5052
5052-0 0.006-0.007 25.0 310 9.5 .
0.008-0.012 25.0 31.0 9.5 14
0.013-0.019 25.0 31.0 9.5 15
0.020-0.031 25.0 31.0 9.5 16
0.032-0.050 25.0 31.0 9.5 18
0.051-0.113 25.0 310 9.5 19
0.114-0.249 25.0 310 9.5 20
0.250-3.000 25.0 31.0 9.5 18
5052-H32® 0.017-0.019 31.0 38.0 23.0 4
0.020-0.050 310 38.0 23.0 5
0.051-0.113 310 38.0 23.0 7
0.114-0.249 31.0 38.0 23.0 9
0.250-0.499 31.0 38.0 23.0 1
0.500-2.000 31.0 38.0 23.0 12
5052-H34 @ 0.009-0.019 34.0 41.0 26.0 3
0.020-0.050 34.0 41.0 26.0 4
0.051-0.113 34.0 41.0 26.0 6
0.114-0.249 34.0 41.0 26.0 7
0.250-1.000 34.0 41.0 26.0 10
5052-H36 ® 0.006-0.007 37.0 440 29.0 2
0.008-0.031 370 440 29.0 3
0.032-0.162 37.0 44.0 29.0 4
5052-H38 ® 0.006-0.007 39.0 320 2
0.008-0.031 39.0 32.0 3
0.032-0.128 39.0 320 4
5052-H39 0.006-0.063 4.0 .. 1
5052-H112 0.250-0.499 28.0 . 16.0 7
0.500-2.000 250 .. 9.5 12
2.001-3.000 25.0 .. 9.5 16
5052-H391 0.008-0.125 42.0 35.0 3
5083
5083-0 0.051-1.500 40.0 51.0 18.0 29.0 16
1.501-3.000 39.0 .50.0 17.0 29.0 16
3.001-4.000 380 .. 16.0 . 16
4.001-5.000 38.0 16.0 14
5.001-7.000 37.0 15.0 14
7.001-8.000 36.0 14.0 12
For all numbered footnotes, see page 7-11.
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TABLE 7.1 Mechanical Property Limits—Non-Heat-Treatable Alloys © ® (continued)

mechanical properties/sheet and plate

ALLOY SPECIFIED TENSILE STRENGTHS—ksi Eé.:ggﬁrﬁn
AND THICKNESS @ ULTIMATE YIELD N :
TEMPER in - in2 in.
y min. | max. min. J max. orad®
5083 (Continued)
5083-H112 0.250-1.500 40.0 .. 18.0 12
1.501-3.000 39.0 .. 17.0 12
5083-H116 ®® 0.063-0.499 440 .. 31.0 10
0.500-1.250 44.0 .. 31.0 12
1.251-1.500 44.0 .. 31.0 12
1.501-3.000 41.0 .. 29.0 .. 12
5083-H321 0.125-0.187 44.0 56.0 31.0 43.0 10
0.188-1.500 44.0 56.0 3t.0 43.0 12
1.501-3.000 410 56.0 29.0 43.0 12
5086
5086-0 0.020-0.050 35.0 44.0 : 14.0 15
0.051-0.249 35.0 440 14.0 18
0.250-2.000 35.0 44.0 14.0 16
5086-H32® 0.020-0.050 40.0 47.0 28.0 6
0.051-0.249 40.0 47.0 28.0 8
0.250-2.000 40.0 47.0 . 28.0 12
5086-H34 @ 0.009-0.019 44.0 51.0 34.0 4
0.020-0.050 44.0 51.0 34.0 5
0.051-0.249 440 51.0 340 6
0.250-1.000 44.0 51.0 34.0 10
5086-H36 @ 0.006-0.019 47.0 54.0 38.0 3
0.020--0.050 47.0 54.0 38.0 4
0.051-0.162 47.0 54.0 38.0 6
5086-H38 @ 0.006-0.020 50.0 .. 41.0 3
5086-H112 0.188-0.499 36.0 .. 18.0 8
0.500-1.000 350 .. 16.0 10
1.001-2.000 35.0 .. 14.0 14
2.001-3.000 34.0 .. 14.0 14
5086-H116 ®® 0.063-0.249 40.0 .. 28.0 8
0.250-0.499 40.0 .. 28.0 10
0.500-1.250 40.0 .. 28.0 10
1.251-2.000 40.0 .. 28.0 10
5154
5154-0 0.020-0.031 30.0 410 11.0 12
0.032-0.050 30.0 41.0 11.0 14
0.051-0.113 30.0 41.0 11.0 16
0.114-3.000 30.0 41.0 11.0 18
5154-H320 0.020-0.050 36.0 430 26.0 5
0.051-0.249 36.0 430 26.0 8
0.250-2.000 36.0 430 26.0 12
5154-H34 ® 0.009-0.050 39.0 46.0 29.0 4
0.051-0.161 39.0 46.0 29.0 6
0.162-0.249 39.0 46.0 29.0 7
0.250-1.000 39.0 46.0 29.0 10
5154-H36 @ 0.006-0.050 42,0 49.0 32.0 3
0.051-0.113 420 49.0 32.0 4
0.114-0.162 42.0 49.0 32.0 5
5154-H38 @ 0.006-0.050 45.0 .. 35.0 3
0.051-0.113 450 .. 35.0 4
0.114-0.128 45.0 .. 35.0 5
5154-H112 0.250-0.499 320 .. 18.0 8
0.500-2.000 30.0 .. 11.0 11
2.001-3.000 30.0 .. 11.0 15
5252
5252-H24 0.030-0.090 300 38.0 10
5252-H25 0.030-0.090 31.0 39.0 9
5252-H28 0.030-0.090 38.0 .. 3
5254
5254-0 0.020-0.031 30.0 410 11.0 12
0.032-0.050 300 410 11.0 14
0.051-0.113 30.0 41.0 1.0 16
0.114-3.000 30.0 41.0 11.0 18
5254-H32® 0.020-0.050 36.0 430 26.0 5
0.051-0.249 36.0 43.0 26.0 8
0.250-2.000 36.0 43.0 26.0 12

For all numbered footnotes, see page 7-11.
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sheet and plate/mechanical properties

TABLE7.1 Mechanical Property Limits—Non-Heat-Treatable Alloys © © (continued)

ALLOY SPECIFIED TENSILE STRENGTHS—ksi fé:g:rﬁnﬁn
AND THICKNESS @ ULTIMATE YIELD in2i )
TEMPER in. - N Inein.
min. W max. min. | manx. ord4D®
5254 (Continued)
5254-H34® 0.009-0.050 39.0 46.0 29.0 4
0.051-0.161 39.0 46.0 29.0 6
0.162-0.249 39.0 46.0 29.0 7
0.250-1.000 39.0 46.0 29.0 10
5254-H36 ® 0.006—0.050 42.0 49.0 32.0 3
0.051-0.113 42.0 49.0 32.0 4
0.114-0.162 42.0 49.0 32.0 5
5254-H38Q® 0.006-0.050 45.0 .. 35.0 3
0.051-0.113 45.0 .. 35.0 4
0.114-0.128 45.0 .. 35.0 5
5254-H112 0.250-0.499 32.0 .. 18.0 8
0.500-2.000 30.0 .. 11.0 1"
2.001-3.000 30.0 .. 11.0 15
5454
5454-0 0.020-0.031 31.0 41.0 12.0 12
0.032-0.050 31.0 41.0 12.0 14
0.051-0.113 31.0 41.0 12.0 16
0.114-3.000 31.0 41.0 12.0 18
5454-H32® 0.020-0.050 36.0 440 26.0 5
0.051-0.249 36.0 44.0 26.0 8
0.250-2.000 36.0 44.0 26.0 12
5454-H34 ® 0.020-0.050 39.0 47.0 29.0 4
0.051-0.161 39.0 47.0 29.0 6
0.162-0.249 39.0 47.0 29.0 7
0.250-1.000 39.0 47.0 29.0 10
5454-H112 0.250-0.499 32.0 .. 18.0 8
0.500-2.000 31.0 .. 12.0 11
2.001-3.000 31.0 .. 12.0 15
5456
5456-O 0.051-1.500 42.0 53.0 19.0 30.0 16
1.501-3.000 41.0 52.0 18.0 30.0 16
3.001-5.000 40.0 .. 17.0 .. 14
5.001-7.000 39.0 .. 16.0 14
7.001-8.000 38.0 .. 15.0 12
5456-H112 0.250-1.500 42.0 .. 19.0 12
1.501-3.000 41.0 .. 18.0 12
5456-H116 ®® 0.063-0.499 46.0 .. 33.0 10
0.500-1.250 46.0 .. 33.0 12
1.251-1.500 44.0 .. 31.0 12
1.501-3.000 41.0 .. 29.0 12
3.001-4.000 40.0 .. 25.0 .. 12
5456-H321 0.188-0.499 46.0 59.0 33.0 46.0 12
0.500-1.500 44,0 56.0 31.0 44.0 12
1.501-3.000 41.0 54.0 29.0 43.0 12
5457
5457-0 0.030-0.090 16.0 22.0 20
5652
5652-O0 0.006-0.007 25.0 31.0 9.5 ..
0.008-0.012 25.0 31.0 9.5 14
0.013-0.019 25.0 31.0 9.5 15
0.020-0.031 25.0 31.0 9.5 16
0.032-0.050 25.0 31.0 95 18
0.051-0.113 25.0 31.0 . 95 19
0.114-0.249 25.0 31.0 9.5 20
0.250-3.000 25.0 31.0 9.5 18
5652-H32® 0.017-0.019 31.0 38.0 23.0 4
0.020-0.050 31.0 38.0 23.0 5
0.051-0.113 31.0 38.0 23.0 7
0.114-0.249 31.0 38.0 23.0 9
0.250-0.499 31.0 38.0 23.0 1
0.500-2.000 31.0 38.0 23.0 12
5652-H34® 0.009-0.019 34.0 41.0 26.0 3
0.020-0.050 34.0 41.0 26.0 4
0.051-0.113 34.0 41.0 26.0 6
0.114-0.249 34.0 41.0 26.0 7
0.250-1.000 34.0 41.0 26.0 10
For all numbered footnotes, see page 7-11.
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mechanical properties/sheet and plate

TABLE 7.1 Mechanical Property Limits—Non-Heat-Treatable Alloys © ® (concluded)

ALLOY SPECIFIED TENSILE STRENGTHS—ksi :é-p?g:NATT:ﬁn
AND THICKNESS @ ULTIMATE YIELD i .
TEMPER in - in2n.
. min. l max. min. I max. ordD®

5652 (Continued)

5652-H36 ® 0.006-0.007 37.0 44.0 29.0 2
0.008-0.031 37.0 44.0 29.0 3
0.032-0.162 37.0 44.0 29.0 4

5652-H38® 0.006-0.007 39.0 32.0 2
0.008-0.031 39.0 32.0 3
0.032-0.128 39.0 32.0 4

5652-H112 0.250-0.499 28.0 16.0 7
0.500-2.000 25.0 9.5 12
2.001-3.000 25.0 9.5 16

5657

5657-H241 @ 0.030-0.090 18.0 26.0 13

5657-H25 0.030-0.090 20.0 28.0 8

5657-H26 0.030-0.090 22.0 30.0 7

5657-H28 0.030—-0.090 25.0 .. 5

Footnotes for Pages 7-3 through 7-11

@ The data base and criteria upon which these mechanical property limits
are established are outlined on page 6-1 under “Mechanical Properties.”
@ Type of test specimen used depends on thickness of material; see
“Sampling and Testing,” pages 4-1 through 4-5.

@ For the corresponding H2 temper, limits for maximum ultimate tensile
strength and minimum yield strength do not apply.

® This table specifies the properties applicable to the test specimens, and
since for plate 0.500 inch or over in thickness the cladding material is
removed during the preparation of the test specimens, the listed properties
are applicable to the core material only. Tensile and yield strengths of the
composite plate are slightly lower depending on the thickness of the
cladding.

® D represents specimen diameter.

® Also applies to material previously designated H117.

March, 2003

@ This material is subject to some recrystallization and the attendant loss
of brightness.

See page 6-4 for specific cladding thicknesses.

@ Materials in this temper when tested upon receipt by the purchaser is
required to pass the exfoliation corrosion resistance test (ASSET Method)
indicated on page 4-1. The improved resistance to exfoliation corrosion of
individual lots is determined by microscopic examination to assure a
microstructure that is predominantly free of a continuous grain boundary
network of aluminum-magnesium precipitate. The microstructure is
compared to that in a previously established acceptable reference
photomicrograph.

® Processes such as flattening, leveling, or straightening coiled products
subsequent to shipment by the producer may alter the mechanical
properties of the metal (refer to Certification, Section 4).
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sheet and plate/mechanical properties

TABLE 7.2 Mechanical Property Limits—Heat-Treatable Alloys © ®

ALLOY SPECIFIED TENSILE STRENGTH—ksi PEELF?(':VEGNA'I'T:»:x
AND THICKNESS @ ULTIMATE YIELD in2i '
TEMPER in. - - n.
min. ’ max. min. I max. oran®
2014
2014-0 0.020-0.499 .. 32.0 .. 16.0 16
Sheet and plate 0.500-1.000 .. 32.0 .. .. 10
2014-T3 0.020-0.039 59.0 . 35.0 .. 14
Flat Sheet 0.040-0.249 59.0 .. 36.0 .. 14
2014-T4 0.020-0.249 59.0 .. 35.0 .. 14
Coiled Sheet
2014-T4510® 0.250-0.499 58.0 .. 36.0 .. 14
Plate 0.500-1.000 58.0 .. 36.0 .. 14
1.001-2.000 58.0 .. 36.0 .. 12
2.001-3.000 57.0 .. 36.0 .. 8
2014-T22@ @ 0.020-1.000 58.0 .. 34.0 .. 14
Sheet and plate
2014-T6and T62® @ 0.020-0.039 64.0 .. 57.0 6
Sheet 0.040-0.249 66.0 .. 58.0 7
2014-T62®® and T651Q) 0.250-.0499 67.0 .. §9.0 7
Plate 0.500-1.000 67.0 ca. §9.0 6
1.001-2.000 67.0 .. 59.0 4
2.001-2.500 65.0 .. 58.0 2
2.501-3.000 63.0 .. 57.0 2
3.001-4.000 59.0 .. 55.0 1
ALCLAD 2014@®
Alclad 2014-O 0.020-0.499 .. 30.0 .. 140 16
Sheet and Plate 0.500-1.000 .. 32.06) .. 10
Alclad 2014-T3 0.020-0.024 54.0 .. 33.0 14
Flat sheet 0.025-0.039 55.0 .. 34.0 14
0.040-0.249 57.0 .. 35.0 15
Alclad 2014-T4 0.020-0.024 54.0 .. 31.0 14
Coiled sheet 0.025~0.039 55.0 .. 32,0 14
0.040-0.128 57.0 .. 34.0 15
0.129-0.249 57.0 .. 34.0 15
Alclad 2014-T451 0.250-0.499 57.0 .. 36.0 15
Plate 0.500~-1.000 58.00) .. 36.00 14
1.001-2.000 58.0® .. 36.06 12
2.001-3.000 57. .. 36. 8
Alclad 2014-T420® 0.020-0.024 54.0 .. 31.0 14
Sheet and plate 0.025-0.039 55.0 .. 32.0 14
0.040-0.128 57.0 .. 340 15
0.129-0.249 57.0 .. 34.0 15
0.250-0.499 57.0 .. 34.0 15
0.500—1.000 58.00 .. 34.00 14
Alclad 2014-T6 and 0.020-0.024 62.0 . 54.0 7
T62@® Sheet 0.025-0.039 63.0 .. 55.0 7
0.040-0.249 64.0 .. 57.0 8
Alclad 2014-T620® 0.250-0.499 64.0 .. 57.0 8
and T651@ Plate 0.500-1.000 67.00) .. 59.00 6
1.001-2.000 67.00 .. 59.060 4
2.001-2.500 65.00 .. 58.06 2
2.501-3.000 63.00 .. 57.06 2
3.001—4.000 59. .. 55.00 1
2024
2024-0 0.010-0.499 .. 32.0 . 14.0 12
Sheet and plate 0.500-1.750 .. 32.0 .. 12
2024-T3® 0.008-0.009 63.0 .. 420 10
Sheet 0.010-0.020 63.0 .. 42.0 12
0.021-0.128 63.0 .. 420 15
0.129-0.249 64.0 .. 42.0 15
2024-T351 0.250-0.499 64.0 .. 42.0 12
Plate 0.500-1.000 63.0 .. 420 8
1.001-1.500 62.0 .. 420 7
1.501-2.000 62.0 .. 42.0 6
2.001-3.000 60.0 .. 42.0 4
3.001-4.000 57.0 .. 41.0 4
2024-T3610D 0.020-0.062 67.0 .. 50.0 8
Flat sheet and plate 0.063-0.249 68.0 .. 51.0 9
0.250-0.499 66.0 .. 49.0 9
0.500 66.0 .. 49.0 10
For ail numbered footnotes, see page 7-21.
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mechanical properties/sheet and plate

TABLE 7.2 Mechanical Property Limits—Heat-Treatable Alloys @ ® (continued)

ALLOY SPECIFIED TENSILE STRENGTH—ksi Eé.:cblg:}rﬂnﬂ:
AND THICKNESS @ ULTIMATE YIELD in2in '
TEMPER n. min, | max. min. ] max. oraD®
2024 (Continued) -
2024-T4 0.010-0.020 62.0 .. 40.0 . 12
Sheet 0.021-0.249 62.0 .. 40.0 .. 15
2024-T4A20® 0.010-0.020 62.0 .. 38.0 .. 12
Sheet and plate 0.021-0.249 62.0 .. 38.0 .. 15
0.250-0.499 62.0 .. 38.0 .. 12
0.500-1.000 61.0 .. 38.0 8
1.001-1.500 60.0 .. 38.0 7
1.501-2.000 60.0 .. 38.0 6
2.001-3.000 58.0 .. 38.0 4
2024-T620® . 0.010-0.499 64.0 .. 50.0 5
Sheet and plate 0.500-3.000 63.0 .. 50.0 5
2024-T72®® Sheet 0.010-0.249 60.0 .. 46.0 5
2024-T81 Flat sheet 0.010-0.249 67.0 .. 58.0 5
2024-T851Q) 0.250-0.499 67.0 .. 58.0 5
Plate 0.500-1.000 66.0 .. 58.0 5
1.001-1.499 66.0 .. 57.0 5
2024-T8610) 0.020-0.062 70.0 .. 62.0 3
Flat sheet and plate 0.063-0.249 71.0 .. 66.0 4
0.250-0.499 70.0 .. 64.0 4
0.500 70.0 .. 64.0 4
ALCLAD 2024
Alclad 2024-O 0.008—0.009 .. 30.0 .. 14.0 10
Sheet and plate 0.010-0.032 o 30.0 .. 14.0 12
0.033-0.062 .. 30.0 .. 14.0 12
0.063-0.187 .. 32.0 .. 14.0 12
0.188-0.499 .. 32.0 . 14.0 12
0.500-1.750 .. 32.06 .. .. 12
Alclad 2024-T3@® 0.008-0.009 58.0 .. 39.0 .. 10
Sheet 0.010-0.020 59.0 .. 39.0 .. 12
0.021-0.062 59.0 .. 39.0 .. 15
0.063-0.128 61.0 .. 40.0 .. 15
0.129-0.249 62.0 .. 40.0 .. 15
Alclad 2024-T3510® 0.250-0.499 62.0 .. 40.0 .. 12
Plate 0.500—1.000 63.00 .. 42.00 .. 8
1.001-1.500 62.06 .. 42.00 7
1.501-2.000 62.00 .. 42.00 6
2.001-3.000 60.0® . 42.06) .. 4
3.001—4.000 57. .. 41.06) .. 4
Alclad 2024-T361@0 0.020-0.062 61.0 .. 47.0 8
Flat sheet and plate 0.063-0.187 64.0 .. 48.0 9
0.188-0.249 64.0 .. 48.0 9
0.250-0.499 64.0 .. 48.0 .. 9
0.500 66.06) .. 49.06 .. 10
Alclad 2024-T4 0.010-0.020 58.0 .. 36.0 .. 12
Sheet 0.021-0.062 58.0 .. 36.0 . 15
0.063-0.128 61.0 .. 38.0 .. 15
Alclad 2024-T42@® 0.008-0.009 55.0 .. 34.0 .. 10
Sheet and plate 0.010-0.020 57.0 .. 34.0 .. 12
0.021-0.062 57.0 .. 34.0 .. 15
0.063-0.187 60.0 .. 36.0 .. 15
0.188-0.249 60.0 .. 36.0 .. 15
0.250-0.499 60.0 .. 36.0 .. 12
0.500-1.000 61.00 .. 38.00 .. 8
1.001-1.500 60.00 .. 38.00 7
1.501-2.000 60.00 .. 38.00 6
2.001-3.000 58. .. 38.00 4
Alclad 2024-T62@® 0.010-0.062 60.0 .. 47.0 5
Sheet and plate 0.063-0.187 62.0 .. 49.0 5
0.188-0.499 62.0 .. 49.0 5
Alclad 2024-T72@0® 0.010-0.062 56.0 .. 43.0 5
Sheet 0.063-0.187 58.0 .. 45.0 5
0.188-0.249 58.0 .. 45.0 5
Alclad 2024-T81 0.010-0.062 62.0 .. 54.0 5
Flat sheet 0.063-0.187 65.0 .. 56.0 5
0.188-0.249 65.0 .. 56.0 5
Alclad 2024-T851( 0.250-0.499 65.0 .. 56.0 5
Plate 0.500-1.000 66.06) .. 58.06) 5
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sheet and plate/mechanical properties

TABLE7.2 Mechanical Property Limits—Heat-Treatable Alloys © @ (continued)

ALLOY SPECIFIED TENSILE STRENGTH—ksi PEELF?g:N"\I’TIIvtl)Ix
AND THICKNESS @ ULTIMATE YIELD in2i :
TEMPER in. - : In 2 1.
min. I max. min. | max. or4D@
ALCLAD 2024 (Continued)
Alclad 2024-T861@) 0.020-0.062 64.0 .. 58.0 3
Flat sheet and plate 0.063-0.187 69.0 .. 64.0 4
0.188-0.249 69.0 .. 64.0 4
0.250-0.499 68.0 .. 62.0 4
0.500 70.00 .. 64.06 4
1%% ALCLAD 2024p)
1%% Alclad 2024-O 0.188-0.499 .. 320 .. 14.0 12
Sheet and plate 0.500-1.750 .. 32.06 .. .. 12
1%% Alclad 2024-T3@® 0.188-0.249 63.0 .. 41.0 15
Sheet
1%% Alclad 2024-T3510® 0.250-0.499 63.0 .. 41.0 12
Plate 0.500-1.000 63.00 .. 42.06 8
1.001-1.500 62.06) .. 42.00 7
1.501-2.000 62.00) .. 42.06 6
2.001-3.000 60.00 .. 42.00 4
' 3.001-4.000 57. .. 41, 4
1%% Alclad 2024-T361@0 0.188-0.249 65.0 .. 49.0 9
Flat sheet and plate 0.250-0.499 65.0 .. 48.0 9
0.500 66.00 .. 49.00 10
1%% Alclad 2024-T42 0.188-0.249 61.0 .. 37.0 15
Sheet and plate@®@® 0.250-0.499 61.0 .. 37.0 12
0.500-1.000 61.00 .. 38.00 8
1.001-1.500 60.06) . 38.06 7
1.501-2.000 60.06) .. 38.00 6
2.001-3.000 58. .. 38.06) 4
1%% Alclad 2024-T620® ) 0.188-0.499 62.0 .. 49.0 5
Sheet and plate
1%2% Alclad 2024-T720® 0.188-0.249 59.0 .. 45.0 5
Sheet :
1%% Alclad 2024-T81 0.188-0.249 66.0 .. 57.0 .. 5
Flat sheet .
1%% Alclad 2024-T851(® 0.250-0.499 66.0 .. 57.0 5
Plate 0.500-1.000 66.00 .. 58.06) .. 5
1% Alclad 2024-T861@ 0.188-0.249 70.0 .. 65.0 .. 4
Flat sheet and plate 0.250-0.499 69.0 . 63.0 4
0.500 70.00 .. 64.06) 4
ALCLAD ONE SIDE 2024® :
Alclad One Side 2024-O 0.008-0.009 .. 31.0 .. 14.0 10
Sheet and plate 0.010-0.062 .. 31.0 .. 14.0 12
0.063-0.499 .. 32.0 .. 14.0 12
Alclad One Side 2024-T3@ 0.010-0.020 61.0 . 40.0 .. 12
Sheet 0.021-0.062 61.0 .. 40.0 .. 15
0.063-0.128 62.0 .. 41.0 .. 15
0.129-0.249 63.0 .. 41.0 .. 15
Alclad One Side 2024- 0.250-0.499 63.0 .. 41.0 .. 12
T3510@ Plate
Alclad One Side 2024- 0.020-0.062 64.0 .. 48.0 .. 8
T361®@ Sheet and plate 0.063-0.249 66.0 .. 49.0 .. 9
0.250-0.499 65.0 .. 48.0 .. 9
Alclad One Side 2024-T420@® 0.010-0.020 59.0 .. 35.0 .. 12
Sheet and plate 0.021-0.062 59.0 .. 36.0 .. 15
0.063-0.249 61.0 .. 370 .. 15
0.250-0.499 61.0 .. 37.0 .. 12
Alclad One Side 2024-T62@® 0.010-0.062 62.0 .. 48.0 5
Sheet and plate 0.063-0.499 63.0 .. 49.0 5
Alclad One Side 2024-T720® 0.010-0.062 58.0 .. 440 5
Flat sheet 0.063-0.249 59.0 .. 45.0 5
Alclad One Side 2024-T81 0.010-0.062 64.0 .. 56.0 5
Flat sheet 0.063-0.249 66.0 .. 57.0 5
Alclad One Side 2024-T851®) 0.250-0.499 66.0 . 57.0 5
Plate
Alclad One Side 2024-T861@® 0.020-0.062 67.0 .. 60.0 3
Sheet and plate 0.063-0.249 70.0 .. 65.0 4
0.250-0.499 69.0 .. 63.0 4
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mechanical properties/sheet and plate

TABLE 7.2 Mechanical Property Limits—Heat-Treatable Alloys © @ (continued)

ALLOY SPECIFIED TENSILE STRENGTH—ksi 5;:2;:?3:
AND THICKNESS @ ULTIMATE YIELD in2i )
TEMPER in. - - in 2 0.
min. | max. min. [ max. or40®
1%% ALCLAD ONE SIDE 20243
1%% Alclad One Side 2024-O 0.188-0.499 32.0 14.0 12
Sheet and plate
1%% Alclad One Side 2024- 0.188-0.249 63.0 41.0 .. 15
T3® Sheet
1%% Alclad One Side 2024- 0.250-0.493 63.0 410 .. 12
T351@® Plate
1%2% Alclad One Side 2024- 0.188-0.249 66.0 49.0 .. 9
T361®@ Sheet and plate 0.250-0.499 65.0 48.0 .. 9
1%% Alclad One Side 2024- 0.188-0.249 61.0 37.0 .. 15
T42@@ Sheet and plate 0.250-0.499 61.0 37.0 .. 12
1%2% Alclad One Side 2024- 0.188-0.499 63.0 49.0 .. 5
T62@@® Sheet and plate
1%% Alclad One Side 2024- 0.188-0.249 59.0 45.0 .. 5
T72@@ Flat sheet
1%% Alclad One Side 2024- 0.188-0.249 66.0 57.0 .. 5
T81 Flat sheet
1%% Alclad One Side 2024- 0.250-0.499 66.0 57.0 .. 5
T851(D Plate
1%% Alclad One Side 2024- 0.188-0.249 70.0 65.0 .. 4
T861(@) Sheet and plate 0.250-0.499 69.0 63.0 .. 4
2036
2036-T4 0.025-0.125 42.0 23.0 .. 20
Flat sheet
2124
ALLOY SPECIFIED AXIS OF TENSILE STRENGTH—ksi ELoNGATION
AND THICKNESS @ TEST ULTIMATE YIELD in2in :
TEMPER n. SPECIMEN min. max. min. max. or4DQ®
2124-T351Q0 1.000-1.499 Longitudinal 61.0 45.0 .. 14
Plate Long Transverse 62.0 42.0 .. 13
1.500-2.000 Longitudinal 61.0 45.0 .. 14
Long Transverse 62.0 42,0 .. 13
Short Transverse 58.0 38.0 .. 4.5
2.001-3.000 Longitudinal 61.0 45.0 .. 14
Long Transverse 62.0 41.0 . 10
Short Transverse 58.0 38.0 .. 4
2124-T8510® 1.000-2.000 Longitudinal 66.0 57.0 6
Plate Long Transverse 66.0 57.0 5
Short Transverse 64.00 55.08 1.50
2.001-3.000 Longitudinal 65.0 57.0 6
Long Transverse 65.0 57.0 4
Short Transverse 63.0 55.0 1.5
3.001-4.000 Longitudinal 65.0 56.0 5
Long Transverse 65.0 56.0 4
Short Transverse 62.0 54.0 15
4.001-5.000 Longitudinat 64.0 55.0 5
Long Transverse 64.0 55.0 4
Short Transverse 61.0 53.0 15
5.001-6.000 Longitudinal 63.0 54.0 5
Long Transverse 63.0 54.0 4
Short Transverse 58.0 51.0 15
For all numbered footnotes, see page 7-21.
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sheet and plate/mechanical properties

TABLE 7.2 Mechanical Property Limits—Heat-Treatable Alloys © ® (continued)

ALLOY SPECIFIED TENSILE STRENGTH—ksi ;EL:gEGNQrT;gx
AND THICKNESS @ ULTIMATE YIELD in2i ’
TEMPER in. - n
min. I max. min. ] max. or4D®
2219
2219-0 0.020-2.000 32.0 16.0 12
Sheet and plate
2219-T31 0.020-0.039 46.0 29.0 8
Flat sheet 0.040-0.249 46.0 28.0 10
2219-T351 0.250-2.000 46.0 28.0 10
Plate 2.001-3.000 44.0 28.0 10
3.001—4.000 42.0 27.0 9
4.001-5.000 40.0 26.0 9
5.001-6.000 39.0 25.0 8
2219-T37® 0.020-0.039 49.0 38.0 6
Flat sheet and plate 0.040-2.000 49.0 37.0 6
2.001-2.500 49.0 37.0 6
2.501-3.000 47.0 36.0 6
3.001-4.000 45.0 35.0 5
4.001-5.000 43.0 34.0 4
2219-T620® 0.020-0.039 54.0 36.0 6
Sheet and plate 0.040-0.249 54.0 36.0 7
0.250-1.000 54.0 36.0 8
1.001-2.000 54.0 36.0 7
2219-T81 0.020-0.039 62.0 46.0 6
Flat sheet 0.040-0.249 62.0 46.0 7
2219-T851D 0.250-1.000 62.0 46.0 8
Plate 1.001-2.000 62.0 46.0 7
2.001-3.000 62.0 45.0 6
3.001-4.000 60.0 44.0 5
4.001-5.000 59.0 43.0 5
5.001-6.000 57.0 42.0 4
2219-T87 0.020-0.039 64.0 52.0 5
Flat sheet and plate 0.040-0.249 64.0 52.0 6
0.250-1.000 64.0 51.0 7
1.001-2.000 64.0 51.0 6
2.001-3.000 64.0 51.0 6
3.001-4.000 62.0 50.0 4
4.001-5.000 61.0 49.0 3
ALCLAD 2219¢)
Alclad 2219-0 0.020-0.499 32.0 16.0 12
Sheet and plate 0.500-2.000 .. 32.06 .. 16.00 ..
Alciad 2219-T31 0.040-0.099 420 25.0 10
Flat sheet 0.100-0.249 44.0 26.0 10
Alclad 2219-T351GX® Plate 0.250-0.499 44.0 26.0 10
Alclad 2219-T37® 0.040-0.099 45.0 34.0 6
Flat sheet and plate 0.100-0.249 47.0 35.0 6
0.250-0.499 47.0 35.0 6
Alclad 2219-T620® 0.020-0.039 44.0 29.0 6
Sheet and plate 0.040-0.099 49.0 32.0 7
0.100-0.249 51.0 34.0 7
0.250-0.499 51.0 34.0 8
0.500~-1.000 54.06) 36.00 8
1.001-2.000 54.06) 36.00 7
Alclad 2219-T81 0.020-0.039 49.0 37.0 6
Flat sheet 0.040-0.099 55.0 41.0 7
0.100-0.249 58.0 43.0 7
Alclad 2219-T851() Plate 0.250-0.499 58.0 42.0 8
Alclad 2219-T87 0.040-0.099 57.0 46.0 6
Flat sheet and plate 0.100-0.249 60.0 48.0 6
0.250-0.499 60.0 48.0 7
6061
6061-O 0.006-0.007 22.0 12.0 10
Sheet and plate 0.008-0.009 220 12.0 12
0.010-0.020 220 12.0 14
0.021-0.128 22.0 12.0 16
0.129-0.499 220 12.0 18
0.500-1.000 22.0 .. 18
1.001-3.000 .. 22.0 .. 16
6061-T4 0.006—-0.007 30.0 16.0 10
Sheet 0.008-0.009 30.0 16.0 12
0.010-0.020 30.0 16.0 14
0.021-0.249 30.0 16.0 16
For all numbered footnotes, see page 7-21.
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TABLE7.2 Mechanical Property Limits—Heat-Treatable Alloys @ @ (continued)

mechanical properties/sheet and plate

ALLOY SPECIFIED TENSILE STRENGTH—ksi ;ér?gSNATTRx
AND THICKNESS @ ULTIMATE YIELD g :
TEMPER in in 2 in.
: min. l max. min. | max. or4DQ@
6061 (Continued)
6061-T451Q® 0.250-1.000 30.0 .. 16.0 .. 18
Plate 1.001-3.000 30.0 .. 16.0 .. 16
6061-T420® 0.006—0.007 30.0 .. 14.0 .. 10
Sheet and plate 0.008-0.009 30.0 .. 14.0 . 12
0.010-0.020 30.0 .. 14.0 .. 14
0.021-0.249 30.0 .. 140 .. 16
0.250-1.000 30.0 .. 14.0 .. 18
1.001-3.000 30.0 .. 14.0 .. 16
6061-T6 and T620® 0.006-0.007 42.0 35.0 4
Sheet 0.008-0.009 42.0 35.0 6
0.010-0.020 420 35.0 8
0.021-0.249 42.0 35.0 10
6061-T62@@® and 0.250-0.499 42.0 35.0 10
T651@ Plate 0.500-1.000 42.0 35.0 9
1.001-2.000 420 35.0 8
2.001—4.000 420 35.0 6
4.001-6.000® 40.0 35.0 6
ALCLAD 6061®
Alclad 6061-O 0.010-0.020 20.0 .. 12.0 14
Sheet and plate 0.021-0.128 20.0 .. 12.0 16
0.129-0.499 20.0 .. 12.0 18
0.500-1.000 .. 22.00 .. .. 18
1.001-3.000 .. 22. .. .. 16
Alclad 6061-T4 0.010-0.020 27.0 . 14.0 .. 14
Sheet 0.021-0.249 27.0 .. 14.0 .. 16
Alclad 6061-T4510® 0.250-0.499 27.0 .. 14.0 .. 18
Plate 0.500-1.000 30.06 16.06 . 18
1.001-3.000 30.06) .. 16.06) .. 16
Alclad 6061-T420® 0.010-0.020 27.0 . 12.0 . 14
Sheet and plate 0.021-0.249 27.0 .. 12.0 .. 16
0.250-0.499 27.0 .. 12.0 .. 18
0.500-1.000 30.00 .. 14.00 .. 18
1.001-3.000 30.06 14.06 .. 16
Alclad 6061-T6 0.010-0.020 38.0 32.0 .. 8
and T62@® Sheet 0.021-0.249 38.0 32.0 .. 10
Alclad 6061-T62@0® 0.250-0.499 38.0 32.0 .. 10
and T651Q Plate 0.500-1.000 42.06 35.00 9
1.001-2.000 42.06 35.06 . 8
2.001-3.000 42.00 35.00 .. 6
3.001-4.000 42.00 35.00 .. 6
4.001-5.0000 40.060 35.060 6
ALLOY SPECIFIED AXIS OF TENSILE STRENGTH—ksi reneaTioN
AND THICKNESS @ TEST ULTIMATE YIELD in2in .
TEMPER in. SPECIMEN min. max. min. max. or4D®
7050
7050- 0.250-2.000 Longitudinal 74.0 64.0 10
T7451G0B Plate Long Transverse 74.0 64.0 9
2.001-3.000 Longitudinal 73.0 63.0 9
Long Transverse 73.0 63.0 8
Short Transverse 68.0 59.0 2
3.001—4.000 Longitudinal 72.0 62.0 9
Long Transverse 72.0 62.0 6
Short Transverse 68.0 58.0 3
4.001-5.000 Longitudinal 71.0 61.0 9
Long Transverse 71.0 61.0 5
Short Transverse 67.0 57.0 3
5.001-6.000 Longitudinal 70.0 60.0 8
Long Transverse 70.0 60.0 4
Short Transverse 67.0 57.0 3
6.001-7.000 Longitudinal 69.0 59.0 7
Long Transverse 69.0 59.0 4
Short Transverse 66.0 56.0 3
7.001-8.000 Longitudinat 68.0 58.0 6
Long Transverse 68.0 58.0 4
Short Transverse 65.0 55.0 3
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