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An Experimental Method to Fast Determine Fatigue Limit of
0. 45C Steel by Infrared Thermal Sensor Technology

Li Fei', Ma Yun' and Liu Hao’
(1 Changzhou Branch Institute, Jiangsu Province Institute of Special Equipment Safety Supervise and Check, Changzhou 213002 ;
2 School of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024 )

Abstract The dissipation of energy - dissipation of heat during fatigue process of materials has been analyzed, and
the surface temperature change of 0. 45C steel with necking part in fatigue test process by using high frequency fatigue test
machine was studied by infrared thermal sensor to fast determine fatigue limit of 0. 45C steel. Results showed that the fa-
tigue limit of normalized 0. 45C steel determined by infrared thermal sensor was 219 MPa, it was showing no difference with
the fatigue limit of steel obtained by theoretical calculation. This method has the merits such as non-contact, convenience

and low-cost.
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Table 1 Chemical composition and mechanical properties of normalized 0. 45C steel
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C Mn Si S P Cr
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o,/ MPa o,/MPa 85/ % W%

0.44 0.66 0.28 0.014 0. 020 <0.25
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Fig.1 Specimen of 0. 45C steel for high frequency fatigue test
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Fig.2 Thermography of 0.45C steel surface during high fre-
quency fatigue test
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Fig. 3 Relationship between 0. 45C steel surface temperature
rise value and fatigue cycles
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Table 2 Service load and corresponding temperature rising
value of 0. 45C steel during high frequency fatigue test

THEMHI/MPa BAE/C || TENSH/MPa BFHE/T
133.9 0.4 217.6 3.1
150.6 0.6 220.9 2.9
167.4 0.8 224.3 3.1
175.7 1.1 221.6 3.3
184. 1 1.4 230.9 3.8
192.5 2.6 234.3 5.1
200.8 3.2 240.0 6.8
209.2 3.4
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Fig. 4 Relationship between 0.45C steel surface temperature
rise value and corresponding load
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Fig.5 Determination of 0. 45C steel fatigue limit
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Table 3 Results of fatigue test for 0.45C steel
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