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Evaluation on Rotational Bending Fatigue Limits using Thermography

by Keisuke HAYABUSA, Hiroaki NAKAMOTO, Kazuaki INABA, & Kikuo KISHIMOTO

Simplified thermography-using methods are being developed for evaluating the fatigue limits of materials. By these methods, fatigue
limits are determined as the load stress applying at the time of a surge in temperature, i.e. temperature changes due to stress amplitude
increase on an objects under a cyclic load are measured. Although many such methods have been tested for evaluating tensional com-
pression and bending loads on flat objects, there are almost no examples of actual cases where they had been used for evaluating the
rotational bending of shafts. A thorough study had been made on the effectiveness of a thermography-using method for evaluating the
rotational bending fatigue of a shaft, including the time dependency of temperature changes and the determination of an objective

fatigue limit.
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Fig. 2 Rotational bending test
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Fig. 5 Time - temperature change curve
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Fig. 6 Stress - temperature change curve
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Table 1 Fatigue limit for case shown on Fig. 8
S 4 i
R 5 10 | 20 | 50 | 100 | 200
Time [s]
W7 RREE
Fatigue limit [MPa] 276 273 273 273 274 | 265
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