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Abstract

Using the fatigue test results obtained in the SAE Fatigue Cumulative Damage Test Program,
prediction methods of fatigue crack initiation life for notched members undergoing random
loading histories were discussed in detail. Conventional fatigue life predictions based on so-called
modified Miner’s rule were found to be apt to give nonconservative estimate, due to lack of
sufficient consideration for stress-interaction effect. A modified e- N curve concept was proposed
to account for the stress-interaction effect. The predicted fatigue life based on the modified ¢~ N
curve concept was in good agreement with the experimental results of SAE Test Program.
Specifically for the cases when fatigue data was not available at hand, was proposed a procedure
to give conservative estimate of fatigue life.
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Table A.l Monotonic properties of Man-Ten and RQC-100 steels
Yield Tensile(for | Reduction True Fracture Strength Strain har-
strength Ultimate) of area fracture ductility coefficient |dening
(0.2%) strength strength exponent
or(or Sy), |oslor Su), or(or o),
MPa MPa v.,% MPa €r K, MPa n
Man-Ten 322 557 67 990 1.06 998 0.21
RQC-100 805 $52 44 1100 0.58 1150 0.068
Table A.2 Cyclic properties of Man-Ten and RQC-100 steels
Elastic Cyclic Cyclic Cyclic Fatigue Fatigue Fatigue Fatigue
modulus yield strength strain strength ductility strength ductility
strength coefficient | hardening | coefficient | coefficient | exponent | exponent
0.2%) exponent
ay'(or Sy),
E, MPa MPa K, MPa |n o, MPa |¢&/ b c
Man-Ten | 203x10° 330 1100 0.19 915 0.26 —0.095 —0.47
RQC-100 203x%10° 620 1150 0.10 1160 1.06 -0.075 —-0.75
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