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Estimation of Fatigue Life on Heat-Treated 0.45%C Steel
under Two-Step Rotating Bending

Toru TAKASE*

*2 Department of Mechanical Systems Engineering, Nagasaki University,
1-14 Bunkyo-machi, Nagasaki-shi, Nagasaki, 852-8521 Japan

Rotating bending fatigue tests were performed using heat-treated 0.45%C steel specimens under
the constant amplitude and the two-step loading and then the cumulative fatigue was investigated.
Firstly, both the original S-N curve for the virgin specimen and the S-N curves for the specimens
damaged by prior fatigue were plotted on the double-logarithmic scale. All curves could be linear
approximately. The values of the cumulative fatigue damage defined by modified Miner’s rule under
two-step loading were less than unity. The fatigue life and fatigue limit for the damaged specimen
tended lower, as the degree of prior damage increased. Next, the life prediction method for the ~
damaged specimens was proposed. The estimated results were in good agreement with the experi-
mental ones.” Then the lower limit of cumulative fatigue damage was examined based on the
proposed method. The minimum value of the estimated lower limit was about 0.6, but it was 0.4
when the scatter of the experimental results was considered.
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Table 1 Chemical composition [wt%]

C Si | Mn P S Cu | Ni [ Cr
044 | 0.19 | 0.77 | 0.024 [ 0.015 | 0.02 | 0.03 | 0.14

Table 2 Mechanical properties

Goz O or S ¢
MPa MPa MPa % %

486 743 1459 244 649
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Fig.1 Dimensions of specimen
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Fig.2 S-N curve
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Fig.4 S-#2 curve for 6:=385 MPa
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Fig.8 Estimated S-#2 curve and experimental results
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