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Material Condition (MPa) (MPa) (MPa)
Aluminum alloys®

1100 Annealed 90 34 34
2024 T3 483 345 138
6061 Té6 310 276 97
7075 T7
Steels®
1015 Annealed 455 275 240

© 1015 60% Cold-worked 710 605 350
1040 Annealed 670 405 345
4340 Annealed 745 475 340
4340 Q&T' (204°C) 1950 1640 480
4340 Q&T?' (538°C) 1260 1170 670
HY140 Q&T? (538°C) 1030 980 480

®Endurance limit based on 107 cycles. Source: Structural Alloys
Handbook, Mechanical Properties Data Center, Traverse City, Michigan,
1977.

®Endurance limit based on 5 x 108 cycles. Source: Aluminum Standards
and Date, The Aluminum Association, New York, 1976.

' Refers to quenched and tempered condition; the data within parantheses
refer to tempering temperature.
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Example (b)

An aluminium alloy cylindrical bar is a critical component in a structural system
and is pre-tensioned to 110 MPa. It is subjected to a cyclic load, reaching a
maximum stress of 178 MPa. S-N data for fully reversed loading available for this
alloy provides the endurance limit { for N = 10’ cycles) to be 55 MPa and the fully
reversed stress for 3000 cycles to be 206 MPa. Estimate the life of this component
(a) using the Goodman criterion, and (b) the Soderberg criterion.

For the alloy: ultimate stress, o, = 452 MPa; yield stress oy= 350 MPa.
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