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Abstract: The materials’ {atigue process is one of energy dissipation, which is presented as the heat dissipation on
the macroscopy. The energy theory which is applied in the study of materials’ fatigue behavior is a bridge between
micro-mechanism and macro-phenomenon. In this paper, the infrared thermal sensor is utilized to study the tem-
perature changes during the fatigue test of the 45 £ steel specimen with necking part, and the mechanism of tem-
perature change has been discussed, and a new method to determine the fatigue limit of 45 # steel fast is intro-

duced. The experiment indicates that the result of 45# steels fatigue limit from infrared thermography technique

is reasonable. and this method has such merits as non-contact, convenience and low-cost.
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Fig. 1 Abridged general view of change in temperature

of specimen during fatigue failure
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Table 1 Chemical composition and mechanical properties
of normalized 45 steel

¥m4/% € Mn S S P ¢ Ni
0.44 0.66 0.28 0.014 0.02 <{0.25<0.25
S1EWEESH E/GPa R,./MPaR./MPa A/Y% Z/%
190 624 370 28.4 64
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Fig.3 Geometrical characteristics of the 45

steel specimen
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Fig. 6 The relationship between temperature rise and cycles
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Table 2 The data of service load corresponding to temperature rise

TAHER f7/MPa 133.9 150.6 167.4 175.7 184.1

192.5 200.8 209.2 217.6 220.9 224.3 227.6 230.9 234.3 240

HAE/C 0.4 0.6 0.8 1.1 1.4 2.6

3.4 3.1 2.9 3.1 3.3 3.8 5.1 6.8
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Fig.8 The determination of fatigue limit for 45 steels
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