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Rotating Bending and Ultrasonic Vibration Fatigue Properties

of Axle Steel S38C
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of Nonlinear Mechanics Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: The hardening treatment of axle steel S38C small samples were tested by using rotating bending fatigue tes—
ting machine and ultrasonic fatigue testing machine to investigate the rotating bending and ultrasonic vibration fatigue prop—
erties. The experimental results show that if the maximum value of the stress level at which the fatigue failure does not oc—
cur until 4 x 10° cycles is defined as the fatigue limit the fatigue limit of S38C sample with the low temperature tempering
Martensite microstructure is 775 MPa from rotating bending fatigue test and 675 MPa from ultrasonic fatigue test. When the
cycles is 10° the lower-bound limit of fatigue strength for the S38C by using staircase method is 707 MPa associated with
the failure probability 10% and the confidence level 95% and 647 MPa associated with the failure probability 1% and the

confidence level 95% .
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55 Hz R=-1, 2
Table 2 Hardness test results of rotating bending
fatigue specimens
20 kHz R=-1. 1 2 3
o HV 550 £36 563 £32 554 £9
1.3
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1 600 MPa Table 3 Hardness test results of ultrasonic fatigue
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Fig 6 Microstructure for ultrasonic specimens by optical microscope
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Table 4 Experimental data by staircase method
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Table 5  Analysis of data by staircase method 1 ]
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10 ~ 15 mg/kg

; GB 401683 “ 7

( Mechanical impurities)

17 mg/kg

30 ~35 mg/kg (2 )
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