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ALUMINUM SHEET AND PLATE
RECOMMENDED MINIMUM BEND RADII FOR 90 DEGREE COLD FORMING OF SHEET AND PLATE'***

Alloy Radii for various thicknesses expressed in terms of thickness ( )
and 1/64 /32 16 /8 3/16 2 38 /2
Temper in. in. in. in. in. in. in. in.
11000. . ... 0O . v O . i O . i O v ot .o Tt T 1172t
H14 .. ... ....... 0O ..o [ T [ Tt Tt Tet............ 200 22t
202473 & T351 . ....... 22t Bt At. ..o St S5t Ot V4 S 72t
3003O............... O ... O . ... ... O . ... O ... Vot oo Tt. oo Tt oo 12t
H14 .. ... ....... 0O ..o O .. [ Tt Tt Vot ..o ... 20, 21/2t
50520. .. ... 0O . i [ O i Vot ..o T Tt Tt oo ... 1172t
H32 ... .......... 0O ..o O .. Tt ot .o ... Tt ..o .. Tet............ L] S 2t
H34 ............. 0O v T ot ool 200 200 22t o 22t 3t
5086-H32 . ............ 0O . v Vot .o Tt ot oo ... Tt ..o .. 20 22t 3t
60610, .............. O .. O i O i Tt Tt Tt L ot ..o ... 2t
T4 .. 0O . i [ Tt L1771 S 22t K 32t .o 4t
T6&T651. .. ...... Tt Tt oo Tet............ 22t 3t 3t ..o Aot .o 5t
707576 &T651 .. ... ... St At. ... . S5t .. .. Ot ... Ot. ... 8t. ... ... . ... Qt. . . 9/t

'The radii listed are the minimum recommended for bendin? sheets and f)lates without fracturing in a standard press brake with air bend dies. Other types of bending operations may require
larger radii or permit smaller radii. The minimum permissible radii will also vary with the design and condition of the tooling.

2Alclad sheet in the heattreatable alloys can be bent over slightly smaller radii than the corresponding tempers of the bare alloy.
*Heatreatable alloys can be formed over appreciably smaller radii immediately after solution heat treatment.
“Not applicable for Tread Plate or Cast Tool and Jig Plate.

Aundwo) aiipy 8 [931S [PIU3)
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ALUMINUM
NOMINAL CHEMICAL COMPOSITION +
OF WROUGHT ALLOYS

Per Cent of Alloying Elements—Aluminum and Normal Impurities
Constitute Remainder
Man- | Mag- Tita- | Chro- Bis-
Alloy |Copper | Silicon | ganese | nesium | Zinc | nium | mium | lead | muth
1060 99.60% minimum aluminum
1100 | 0.12 | 99.00% minimum aluminum
1230* 99.30% minimum aluminum
1350 99.50% minimum aluminum
2011 | 5.5 .. .. .. .. .. .. | 0.40 | 0.40
2014 | 44 |08 | 0.8 | 0.50
2017 | 40 [050 |07 |06
2024 | 4.4 .. |06 1.5
3003 | 0.12 .. 1.2 ..
3004 .. . 1.2 1.0
3105 .. .. 106 [050 | .. .. .. .. ..
4032 | 0.9 [12.2 . 1.0 .. .. .. .. INi0.9
4043 .. | 5.2 .. .
5005 .. .. .. 108
5050 .. .. .. 1.4 . . .
5052 .. .. .. 2.5 .. .. 1025
5083 .. .. |07 | 44 . .. | 0.15
5086 .. .. 1045 | 4.0 .. .. 1015
5154 .. .. .. 3.5 .. .. 1025
5356 .. .. 10121 5.0 .. |1 0.13]0.12
5454 .. .. 108 |27 .. .. 1012
5456 .. .. 108 |51 . .. |1 012
5457 .. .. 103 1.0 .. .. ..
5554 .. .. |08 |27 .. |1 0.12]0.12
5556 .. .. 108 |51 .. 1012 0.12
5657 .. .. .. 108
6013 [ 0.8 | 0.8 | 0.5 1.0 .. .. .. .. ..
6020 | 0.6 .65 .. 109 .. .. .. .. | Sn1.2
6061 | 0.28 | 0.6 .. 1.0 .. .. | 0.20
6063 .. | 040 | .. |07
6101 .. 105 .. 106 .. .. .. .. ..
6262 | 0.28 | 0.6 .. 1.0 .. .. | 0.09 | 0.55 | 0.55
7075 | 1.6 .. .. 25 |56 .. 1023

*Cladding on 2024
+Source: Aluminum Association Inc.
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ALUMINUM
TYPICAL MECHANICAL PROPERTIES
OF WROUGHT ALLOYS

These t)éplcql propemes are average for various forms, sizes, and methods of manufac-
ture and may not exactly describe any one particular producr or size and do not imply
availability in all products. They should not be used in specifying the raw material.

Tensile | Yield (2% | Elongation 2"
UNS Strength® Strength® [ 1/16” Thick| /2" Diam.
Alloy and Temper Number (ksi) (ksi) Specimen | Specimen

1100-O A91100 | 13.0 5.0 35 45
1100-H12 A91100 | 16.0 15.0 12 25
1100-H14 A91100 | 18.0 17.0 9 20
1100-H16 A91100 | 21.0 20.0 6 17
1100-H18 A91100 | 24.0 22.0 5 15
1100-H19 A91100 | 27.0 24.0 .. 12
201113 A92011 55.0 43.0 . 15
2011-1451 A92011 40.6 18.0 .. 16
201118 A92011 59.0 45.0 .. 12
20140 A92014 | 27.0 14.0 .. 18
2014-T4,T451 A92014 | 62.0 42.0 .. 20
2014-T6,-T651 A92014 | 70.0 60.0 .. 13
Alclad 2014-O A92014 | 25.0 10.0 21

Alclad 2014-T3 A92014 | 63.0 40.0 20

Alclad 2014-T4,T451| A92014 | 61.0 37.0 22

Alclad 2014-T6,T651| A92014 | 68.0 60.0 10

2017-H13 A92017 | 35.0 . .. 15
20170 A92017 | 26.0 10.0 .. 22
2017-T4,T451 A92017 | 62.0 40.0 .. 22
20240 A92024 | 27.0 11.0 20 22
2024-T3 A92024 | 70.0 50.0 18

2024-1361" A92024 | 72.0 57.0 13 .
2024-T4,T351 A92024 | 68.0 47.0 20 19
202416 A92024 | 69.0 57.0 .. 10
2024-181,-1851 A92024 | 70.0 65.0 7 8
2024-1861" A92024 | 75.0 71.0 6 7
Alclad 2024-O A92024 | 26.0 11.0 20

Alclad 2024-T3 A92024 | 65.0 45.0 18

Alclad 2024-1361! A92024 | 67.0 53.0 11

Alclad 2024-T4,T351| A92024 | 64.0 42.0 19

Alclad 2024-T81,T85] A92024 | 65.0 60.0 6

Alclad 2024-T861! A92024 | 70.0 66.0 6

3003-O A93003 16.0 6.0 30 40
3003-H12 A93003 19.0 18.0 10 20
3003-H14 A93003 | 22.0 21.0 8 16
3003-H16 A93003 | 26.0 25.0 5 14
3003-H18 A93003 | 29.0 27.0 4 10
3003-H22 A93003 | 23.0 20.0 .. 12
Alclad 3003-O A93003 16.0 6.0 30 40
Alclad 3003-H12 A93003 19.0 18.0 10 20
Alclad 3003-H14 A93003 | 22.0 21.0 8 16
Alclad 3003-H16 A93003 | 26.0 25.0 5 14
Alclad 3003-H18 A93003 | 29.0 27.0 4 10

See footnotes, page 241 Continued on following page
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ALUMINUM
TYPICAL MECHANICAL PROPERTIES
OF WROUGHT ALLOYS
These figures are not guaranteed. See note on Page 239

Continued from preceding page

Tensile | Yield (.2%) |7 Elongation -2"
UNS Strength® Strength® | 1/1" Thick| '/2" Diam.
Alloy and Temper Number (ksi) (ksi) Specimen | Specimen

3004-0 A93004 26.0 10.0 20 25
3004-H32 A93004 31.0 25.0 10 17
3004-H34 A93004 35.0 29.0 9 12
3004-H36 A93004 38.0 33.0 5 9
3004-H38 A93004 41.0 36.0 5 6
Alclad 3004-O A93004 26.0 10.0 20 25
Alclad 3004-H32 A93004 31.0 25.0 10 17
Alclad 3004-H34 A93004 35.0 29.0 9 12
Alclad 3004-H36 A93004 38.0 33.0 5 9
Alclad 3004-H38 A93004 41.0 36.0 5 6
3105-H14 A93105 25.0 22.0 5 ..
4032-T6,-T651 A94032 54.0 50.0 .. 7
5005-0 A95005 18.0 6.0 25
5005-H12 A95005 20.0 19.0 10
5005-H14 A95005 23.0 22.0 6
5005-H16 A95005 26.0 25.0 5
5005-H18 A95005 29.0 28.0 4
5005-H32 A95005 20.0 17.0 11
5005-H34 A95005 23.0 20.0 8
5005-H36 A95005 26.0 24.0 6
5005-H38 A95005 29.0 27.0 5
5050-0 A95050 21.0 8.0 24
5052-0 A95052 28.0 13.0 25 30
5052-H32 A95052 33.0 28.0 12 18
5052-H320* A95052 29.0 19.0 .. 8
5052-H34 A95052 38.0 31.0 10 14
5052-H36 A95052 40.0 35.0 8 10
5052-H38 A95052 42.0 37.0 7 8
5083-O A95083 42.0 21.0 .. 22
5083-H112 A95083 43.0 23.0 20 22
5083-H321,-H116 A95083 46.0 33.0 .. 16
5083-H323 A95083 47.0 36.0 10
5083-H343 A95083 52.0 41.0 8
5086-O A95086 38.0 17.0 22
5086-H32,-H116 A95086 42.0 30.0 12
5086-H34 A95086 47.0 37.0 10
5086-H36 A95086 50.0 41.0 8
5086-H112 A95086 39.0 19.0 14
5154-0 A95154 35.0 17.0 27
5154-H112 A95154 35.0 17.0 25
5154-H32 A95154 39.0 30.0 15

See footnotes, page 241 Continued on following page
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ALUMINUM
TYPICAL MECHANICAL PROPERTIES
OF WROUGHT ALLOYS
These figures are not guaranteed. See note on Page 239

Continued from preceding page

Tensile | Yield (.2%) | 7 Elongation -2
UNS Strength® Strength® [ 1/14” Thick | /2" Diam.
Alloy and Temper Number (ksi) (ki) Specimen | Specimen

5154-H34 A95154 42.0 33.0 13
5154-H36 A95154 45.0 36.0 12
5154-H38 A95154 48.0 39.0 10
54540 A95454 36.0 17.0 22
5454-H32 A95454 40.0 30.0 10
5454-H34 A95454 44.0 35.0 10
5454H112 A95454 36.0 18.0 18 ..
5456-0 A95456 45.0 23.0 . 24
5456-H112 A95456 45.0 24.0 . 22
5456-H321,H116 A95456 51.0 37.0 . 16
5457-0 A95457 19.0 7.0 22
5457-H25 A95657 26.0 23.0 12
5457-H28 A95457 30.0 27.0 6 ..
5657-H25 A95657 23.0 20.0 . 10
601318 A96013 64.0 62.0 .. 11
6020-T9 A96020 58.0 53.0 . 8
6020-T651 A96020 45.0 40.0 .. 15
6061-0 A96061 18.0 8.0 25 30
6061-T4,T451 A96061 35.0 21.0 22 25
6061-T6,-T651,T6511| A96061 45.0 40.0 12 17
6061-T6511* AQ6061 42.0 38.0 . 10
Alclad 6061-O A96061 17.0 7.0 25
Alclad 6061-T4,.T451 | A96061 33.0 19.0 22
Alclad 6061-T6,-T651 | A96061 42.0 37.0 12
6063-0 A96063 13.0 7.0 .
6063-T1 A96063 22.0 13.0 20
6063-T4 A96063 25.0 13.0 22
6063-T5, 152 A96063 27.0 21.0 12
6063-T6 A96063 35.0 31.0 12
6063-183 A96063 37.0 35.0 9
6063-T831 A96063 30.0 27.0 10
6063-1832 A96063 42.0 39.0 12
6101-T61 A96101 32.0 28.0 15 ..
6262165112 A96262 45.0 41.0 . 15
626218 AQ6262 42.0 32.0 . 10
626219 A96262 58.0 55.0 .. 10
7075-0 A97075 33.0 15.0 17 16
707576,T651 A97075 83.0 73.0 11 11
Alclad 7075-O A97075 32.0 14.0 17
Cast Tool and
Jig Plate 26.0 15.0

'Tempers T361 and T861 were formerly designated T36 and T86, respechvely

2For stress-relieved tempers, the characteristics and properties other than those speci-
fied may differ somewhat from the corresponding characteristics and properties of
mcterlql in the basic temper.

31 ksi = 1,000 psi
*Minimum Properties (Manifold Quality)
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SHAPE CUTTING

» SAW CUT (Straight or Contour)  » NC OXYGEN-GAS BURN

» SHEAR (Straight or Contour) » NC PLASMA CUT

» NC PUNCH » NC LASER CUT

Sheet and plate can be furnished cut to the shape/sketch you require.

Specify the sketch number and the required dimensions or mail/fax your
drawing.
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TO ORDER, SPECIFY:

» Sketch number and dimensions ~ » Type of cutting preferred
(or furnish drawing) » Special requirements

» Material type and thickness (tolerances, machining

» Quantity required allowances, efc.)
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