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Material Yield Stress, S, Fracture Toughness, K
ks M pa ks in"? M pa m*?
M etals
Aluminum alloy 2024-T351 47 325 33 36
Aluminum alloy 7075-T651 73 505 26 29
Alloy steel 4340 tempered at 260°C 238 1640 45.8 50.0
Alloy steel 4340 tempered at 425°C 206 1420 80.0 87.4
Titanium alloy Ti-6Al-4V 130 910 40-60 44-66
Ceramics
Aluminum oxide 2.7-4.8 3.0-5.3
Soda-lime glass 0.64-0.73 0.7-0.8
Concrete 0.18-1.27 0.2-1.4
Polymers
Polymethyl methacrylate 0.9 1.0
Polystyrene 0.73-1.0 0.8-1.1
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Tensile strength | &, D3l

Endurance limit as a function of ultimate strength for wrought steels

Approximate endurance limit for various materials

Material Number of Cycles Relation
Magnesium alloys 108 S’,=0.35S,
Copper alloys 108 0.2558,<8°.<0.5 S,
Nickel alloys 108 0.35S,< 58’ <0.65 S,
Titanium 10 0.458,< 58", <0.65 S,
Aluminum alloys 5x 10° S’.=0.45 S, (S, <48ksi)

S’, =19 ksi (S, ?48ksi)
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Surfacefinish factorsfor steel
Function of ultimate strength and surface roughness as measured with a stylus
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survival, percent K
50 1.00
90 0.90
95 0.87
99 0.82
99.9 0.75
99.99 0.70
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Alternating stress, Sgq
Alternating fatigue strength,S
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