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Abstract: An-estimation method for fatigue life under multi-axial random loading was
proposed. Firstly-the rain-flow counting method was used to identify shear strain cycles on
each plane. The shear strain cycles were taken as a main control parameter of multi-axial
fatigue damage. Then the maximum normal stress and normal strain range within each shear
strain cycle were calculated as the second damage control parameter., The damage of each
plane was calculated by multi-axial fatigue life model and the critical plane was identified as
the plane with the maximum damage. The fatigue life was determined using the damage as-
sociated with the plane. The method for fatigue life under multi-axial random loading was
evaluated and validated by the multi-axial random fatigue test datum of SNCM630 steel, 304
stainless steel and S45C steel. The multi-axial random fatigue life prediction results of these

materials are almost within a factor of two scatter band of the test results.
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multi-axial random loading
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Fig. 2 Multi-axial cycle counting method
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Table 1 Mechanical property parameters of three kinds of materials
- BOPEATE DIARATE BRMEIAAA L Bhmaifb R fhiEde SUIREAL R % Y UIaddl
E/GPa G/GPa Ve K'/MPa e Kb /MPa FeE n
SNCM630 44122 196 77.0 0.273 1056 0. 054 592 0.05
304 AR e 171 66.0 0. 300 862 0.137 1281 0. 306
S45C 4 *F020 186 72.7 0. 280 1417 0.228 890 0. 252
F2 3MHMBESSHER KE
Table 2 Fatigue property parameters and k of three kinds of materials
PEOTIREE  JEOTIEYE W STRE W oF YR SYYIIEST  SYUIIEST  YUIgESF Y UIgESF
ok B3 EY 44 ik i g i TREERE EMEREL AR EMEEEL k
of /MPa & b c 7 /MPa Yi by @
SNCM630 4 1272 1.54 —0.073 —0.823 858 1.51 —0.061 —0.706 1.6
304 REEW 760 0.076 —0.079 —0. 36 831 0. 14 —0.09 —0.33 3.3
S45C ] * 650 0. 359 —0.096 —0.519 451 0. 704 —0.058 —0.514 3.0
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