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Determination of Viscosity Coefficient of 0. 45C Steel by Infrared
Thermographic Sensor at Ambient Temperature

Liu Hao' and Zhao Jun®
(1 College of Applied Science, Taiyuan University of Science and Technology, Taiyuan 030024 ;
2 College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029)

Abstract The thermographic figure of 0. 45C steel during fatigue testing has been measured by high frequency fatigue
testing machine using infrared thermographic sensor. The change of surface temperature of test sample was recorded at three
load conditions - Nel- load ratio r = - 1; loading frequency 137. 8Hz at 26.2 °C; No2- average tensile stress ¢, = 224
MPa, loading frequency 141 Hz at 22. 1 °C; No3- o, = 187 MPa, loading frequency 138 Hz at 27 C. The relation be-

tween temperature rise value and service load below fatigue limit with different frequency during non-plastic test was derived

and it was obtained that the viscosity coefficient of 0. 45C steel F= 1496.1 Pa - s,
Material Index 0. 45C Steel, Fatigue Test, Ambient Temperature Viscosity Coefficient
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Fig.1 Schematic of test sample of 0. 45C steel
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Fig.2 Curves of relation between temperature rise value of 0. 45C steel sample and test cycles (a, ¢, e) ; Fatigue limit determined by
Luong’s method (b, d, f): (a,b)- load condition Nol; (¢,d)- load condition No2; (e,f) load condition No3
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Fig.3 Relation between temperature rise value and service load
for 0. 45C steel during fatigue test with non-plastic effect at giver
frequency
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Table 1 Different service load to correspending tempera-

sure rise value for 0.45C steel during fatigue test at given

frequency

137.8 Hz 141 Hz 138 Hz
Rifi/MPa AT\/C  Rifi/MPa AT,/C  Jiji/MPa AT3/C
134 0.4 75 0.6 112 0.4
167 0.8 121 2.0 131 0.5
184 1.4 140 2.4 149 1.0

F=%x[—;—x(1568+1500.2+1446.1+1514.1+

1 576) +%x(1 507.2 +1 422 +1 560.6) +

%(1 491.5+1303.2 +1684.4 +1434.3 +
1445.5 +1480.9 +1456.1)] =1496.1 Pa - s
BRLA 45 MR B RBER R T N F=149.1
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