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Æ˘˜·˙˘†È˙Ó†¨‰ˆ¯˙˘†‰Ó

¨̄ ÂÊÈ‡·†ÌÈÏÂ„‚‰Ó†̈‰ˆÙ‰Â†̇ Â¯È˘†ÊÎ¯Ó†‰È‰†̇ ÂÎ˙Ó†ÙÂ˜Ò†̇ ˆÂ·˜

˙Î˙Ó†È¯ˆÂÓ†Ï˘†ÛÈ˜Ó†ÔÂÂ‚Ó†˜ÂÂÈ˘Â†„Â·ÈÚ†¨‡ÂˆÈÈ†¨‡Â·ÈÈÏ

Æ˙ÈÒ„‰†‰˜ÈËÒÏÙÂ

ÌÈÊÎÂ̄ Ó‰†ÌÈÂ̆ †Û„Ó†ÈËÈ̄ Ù†∂∞¨∞∞∞≠Ó†‰ÏÚÓÏ†ÏÏÂÎ†‰¯·Á‰†È‡ÏÓ

ÁÂ˜ÏÏ†ÌÈ˜ÙÂÒÓÂ (ONE-STOP-SHOP) ˙Á‡†‚‚†˙¯Â˜†˙Á˙

Æ‰ÓÊ‰‰†Ú‚¯Ó†˙ÂÚ˘†24†ÍÂ˙·†JUST-IN-TIME†˙ËÈ˘·†

ÈÏÈÙÂ¯Ù
ÌÂÈÈÓÂÏ‡
ÈÓÂÁ˙Ï
˜Ë≠ÈÈ‰‰
‰È˘Ú˙‰Â

‰ È̃ËÒÏÙ†̈‰„ÏÙ†̇ Â‚ÂÒ‚ÒÂ†‰„ÏÙ†̈ÌÂÈÈÓÂÏ‡†̈Ó¢·ÏÙ†̇ ˜ÙÒÓ†ÙẪ Ò

ÆÌÂÈËÈËÂ†˙¯ÙÂÚ†¨˙˘ÂÁ†¨‰ÊÂ¯·†¨ÊÈÏÙ†¨Ï˜È†˙Â‚ÂÒ‚Ò†¨˙ÈÒ„‰

¨˙Â¯ÙÂÙ˘†¨˙Â¯ÂÈˆ†¨˙ÂËÂÓ†¨ÌÈÁÙ†¨˙ÂËÏÙ†ÌÈÏÏÂÎ†‰¯·Á‰†È¯ˆÂÓ

ÌÈËÂÁ†¨ÌÈÏÈÚÙÓÂ†ÌÈÊ¯·†¨ÌÈÂÂÏ†ÌÈ¯ÊÈ·‡Â†˙¯ˆ†¨ÌÈ‚¯·†¨ÌÈ‚Â‡

˙ÂÎ¯ÚÓ†Ì‚†ÂÓÎ†̈ ˙Â‚¯„ÓÂ†̇ Â˜ÚÓ†̈ ˙Â˙˘¯†̈ ˙ÂÎ·˘†̈ ÍÂ˙È¯†È¯ÓÂÁÂ

‰˜Ò‰Â†ÌÂÓÈÁ†˙ÂÎ¯ÚÓ†¨¯Â¯È˜Â†¯ÈÂÂ‡†‚ÂÊÈÓ†˙ÂÎ¯ÚÓ†¨˘‡†ÈÂ·ÈÎ

˙Â¯Âˆ†¨˙Â‚¯„†ÔÂÂ‚Ó·†ÌÈÓÈÈ˜†ÌÈËÈ¯Ù‰†ÏÎ†Æ‰ÈˆÏËÒÈ‡†˙ÂÎ¯ÚÓÂ

ÆÌÈ¯È„Â†ÌÈ„ÁÂÈÓ†ÌÈË¯ÙÓÂ†ÌÈÏ„‚†ÏÏÂÎ†¨ÌÈÏ„‚Â

Ï˘†˙ÂÈÓ‡‰ÓÂ†ÔÂÈÒÈ‰Ó†¨˙ÂÎÈ‡‰Ó†ÌÈ‰†ÌÈ·¯†‰È˘Ú˙†ÈÙÚ

˙Â¯·Á·†‰ÏÎÂ†¨˙ÂÙÂ¯˙‰Â†ÔÂÊÓ‰†ÌÂÁ˙·†˙Â¯·ÁÓ†ÏÁ‰†¨ÙÂ˜Ò

¨‰ÙÂÚ˙‰†¨ÌÈ˘„‰†¨ÌÈÏ˜ÈÓÈÎ‰†¨˙ÂÈ˙˘˙‰†¨‰È‚¯‡‰†ÈÓÂÁ˙·

Æ„ÂÚÂ†˜Ë≠ÈÈ‰†¨‰˜ÈÂ¯Ë˜Ï‡†Â¯˜ÈÓ†˙Â¯·Á†¨‰ÈÈ·Â†˙ÂÈÏÚÓ†¨‡·ˆ‰

˙ÂÎ˙Ó†ÙÂ˜Ò†˙ˆÂ·˜

∂∞∏∂∞†˘¢ÈÚ†È·†¨3†Æ„Æ˙†¨¢Ì‡¯¢†˙ÂÈ˘Ú˙†˜¯‡Ù
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ÌÈÏÈÙÂ¯Ù†È‚ÂÒ†ÔÂÂ‚Ó

ÁÂ˜ÏÏ†˙ÂÂ¯˙Ù†ÔÂÂ‚Ó

TENSION

Brinell
Number

Ultimate
Shearing
Strength

Endurance(2)

    Limit
Modulus(3)

of Elasticity

Ultimate

55
46
57
27
62
70
26
35
62
68
69
70
62
66
16
33
38
47
43

38 (4)

18
35
45
13
25
27
25
35
55
45
22
57
56
52
78
80
80
72
33
83
73

43
28
39
14
42
60
10
33
40
47
57
65
42
51
6

28
31
31
23

35 (4)

8
21
40
7

13
21
20
31
51
40
12
52
51
46
70
72
71
63
15
73
63

-
-

17
-
-
-
-
-
-

20
-
6

12
10
30
12
10
18
20
10
25
22
12
-

22
12
12
12
10
-
-
-

14
16
-
-
-
-

17
11
13

15
27
97
18
20
13
22
10
22
19
10
-
-
-

40
18
14
-

22
-

30
25
17
-
-
-
-
-
-

17
18
12
-
-

10
10
11
12
16
11
-

95
-
-

45
105
135
45
-

105
120
125
128
115

-
28
60
68
83
70
-

30
65
95
25
46
60
59
73

120
95
43

120
120
110
145
150

-
-

60
150

-

32
-
-

18
38
42
18
-

38
41
41
43
-
-

11
20
21
26
25
-

12
24
30
10
16
17
-

22
34
30
14
34
32
-

40
-

47
44
22
48
44

18
-
-

13
20
18
13
-

18
20
-

18
-
-
7

17
18
22
22
-
9

14
14
8
-

10
-

10
14
-
-

16
-
-
-
-
-
-

17
23
23

10.2
10.2
10.2
10.6
10.6
10.6
10.5
10.5
10.5
10.6
10.6
10.6
10.6
10.6
10

10.2
10.2
10.3
10.3

-
10
10
10
10
10
10
10
10
10
10
10
10
-
-

10.5
10.5
10.4
10.4
10.4
10.4
10.4

ksi
x103ksi

500 kg load
10 mm ball

1/2 in.
Diameter
Specimen

1/16 in.
Thick

Specimen ksiYield

ALLOY & TEMPER

2011-T3
2011-T4
2011-T6
2014-O
2014-T4,T451
2014-T6,T6511
2017-O
2017-H13
2017-T4,T451
2024-T351,T3511,T4
2024-T6
2024-T851,T8511
2219-T6
2219-T81, T851,T8511
3003-O
5052-H32
5042-H34
5083-H111
5083-H112
6005-T5
6061-O
6061-T4,T451
6061-T6, T651, T6511
6063-O
6063-T4
6063-T5
6063-T52
6063-T6
6070-T6
6262-T6, T651
6066-O
6066-T6, T651,T6511
7004-T5
7116-T5
7049-T73511
7049-T74511
7050-T6511
7050-T73511
7075-O
7075-T6, T651,T6510 , T6511
7075-T73, T7351, T73510, T73511

Æ‰È˘Ú˙‰Â†˜Ë≠ÈÈ‰‰†ÈÓÂÁ˙Ï†ÌÂÈÈÓÂÏ‡†ÈÏÈÙÂ¯Ù†˙˜ÂÂ˘Ó†˙ÂÎ˙Ó†ÙÂ˜Ò†˙ˆÂ·˜

ÁÂ˜ÏÏ†˙˜ÙÒÓ†ÙÂ˜Ò†¯˘‡Î†¨ÁÂ˜Ï‰†˙Â˘È¯„Ï†Ì‡˙‰·†ÌÈ¯ˆÂÈÓ†ÌÈÏÈÙÂ¯Ù‰

Æ¯ÂˆÈÈ‰†·Ï˘†„ÚÂ†ÔÂÎ˙‰†·Ï˘Ó†‰‡ÏÓ†‰ÎÈÓ˙†ÏÏÂÎ‰†ÌÏ˘ÂÓ†ÔÂ¯˙ÙStrength
ksi

Elongation
percent in 2 in.

Values (except where indicated (4)) are typical and should NOT be used for design.
Notes:
(1) The indicated typical mechanical properties for all except O temper material are higher than the specified minimum properties. For O temper
products typical ultimate and yield values are slightly lower than specified (maximum) values.
(2) Based on 500,000,000 cycles of completely reversed stress using the R.R. Moore type of machine and specimen.
(3) Average of tension and compression moduli. Compression modulus is about 2% greater than tension modulus.
(4) Minimum value.

ÌÈÈË¯„ËÒ†ÌÈÏÈÙÂ¯Ù

‰˘È¯„†ÈÙÏ†ÌÈÈ˙¯Âˆ†ÌÈÏÈÙÂ¯Ù

®¯Â¯È˜†˙ÂÚÏˆ©†HEATSINKS

ÌÂÒ¯ÙÂ†ËÂÏÈ˘Ï†ÌÈÏÈÙÂ¯Ù

˙¯Â˘˜˙†˙Â‡ÒÙÂ˜Ï†ÌÈÏÈÙÂ¯Ù

‰˜ÈÂ¯Ë˜Ï‡‰†ÌÂÁ˙Ï†ÌÈÏÈÙÂ¯Ù

˙¯Â˘˜˙†˙ÂÂ¯‡Ï†ÌÈÏÈÙÂ¯Ù

ÌÈÈ¯ÏÂ„ÂÓ†ÌÈÏÈÙÂ¯Ù

˙ÂÎÂ·Ï†ÌÈÏÈÙÂ¯Ù

¯ÈÂ‡†‚ÂÊÈÓÏ†ÌÈÏÈÙÂ¯Ù

ÌÈÂÁÏ˜ÓÏ†ÌÈÏÈÙÂ¯Ù

ÈÓÈ‰†ÌÂÁ˙Ï†ÌÈÏÈÙÂ¯Ù

˙Â‚ÂÒ‚Ò†Ï˘†·Á¯†ÔÂÂ‚Ó
2xxx 3xxx 5xxx 6xxx 7xxx

‰˘È¯„†ÈÙÏ†˙È„ÈÈÓ†‰˜ÙÒ‡

®JUST-IN-TIME, KANBAN SYSTEMS©

HARDNESS MODULUSFATIGUESHEAR

TYPICAL MECHANICAL PROPERTIES (1)

Æ˙ÓÈÂÒÓ†‰¯ËÓÏ†ÂÓÈ‡˙È†ÔÈ·ÂË‰†ÈÎ†ÍÎÏ†˙È‡¯Á‡†‰È‡†ÙÂ˜Ò†Æ„·Ï·†‰˘ÁÓ‰Ï†Â„ÚÂ†‰Ê†‚ÂÏË˜·†ÌÈÚÈÙÂÓ‰†˙ÂÂÓ˙‰Â†Ú„ÈÓ‰

Æ‰‡¯˙‰†ÏÎ†‡ÏÏ†˙Â˙˘‰Ï†ÈÂ˘Ú†Ï¢‰†Ú„ÈÓ‰†ÆÏÈÚÏ†ÌÈË¯ÂÙÓ‰†ÌÈ¯ˆÂÓ‰†˙‡†È‡ÏÓ·†˜ÈÊÁ‰Ï†Â‡†˜ÙÒÏ†˙·ÈÂÁÓ†‰È‡†ÙÂ˜Ò

ÌÂÈÊ‚Ó†ÈÏÈÙÂ¯Ù†¯ÂˆÈÈÏ†˙Â¯˘Ù‡

¯˙ÂÈ·†˙Â‰Â·‚†˜ÂÈ„Â†˙ÂÎÈ‡†˙ÂÓ¯

‰„ÈÓÏ†˜ÈÂ„Ó†ÍÂ˙ÈÁ

ÌÈÂ˘†ÌÈ¯ÂÓÈ‚Â†È··˘†„Â·ÈÚ†¨˘ÂËÈÏ

≠†ÁÂ˜Ï‰†¯Â·Ú†È‡ÏÓ†˙˜ÊÁ‰

˙¯‚ÒÓ†ÈÓÎÒ‰Ï†˙Â¯˘Ù‡

ÌÂÈÈÓÂÏ‡†ÈÏÈÙÂ¯ÙÏ†ÔÂ¯˙Ù†Ô˙Ó

Ó¢Ó†∂∞∞†„Ú†ÌÈÏÂ„‚

˙ÂÈ‡˘ÓÏ†ÌÈÏÈÙÂ¯Ù

ÌÈÈ˜†ÌÈ¯„ÁÏ†ÌÈÏÈÙÂ¯Ù

È‡ÂÙ¯†„ÂÈˆÏ†ÌÈÏÈÙÂ¯Ù

˙ÂÓÓÁÏ†ÌÈÏÈÙÂ¯Ù


