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The demand of high cycle fatigue behavior on plate material is increasing
because of its various applications. However, the high-cycle fatigue life data of
the plate material is very rare compared to the rod material. Thus, in this study, a
plate specimen is designed for the ultrasonic fatigue test because it is time
efficient as compared to the conventional fatigue test. To apply the ultrasonic
fatigue test, the specimen design is required to resonate at 20 kHz. Therefore, the
dynamic elastic modulus was determined by measuring the resonance frequency
with a piezoelectric element and laser doppler vibrometer (LDV). As a result, the
plate specimen is designed and demonstrated using the ultrasonic fatigue testing
machine. The ultrasonic fatigue test results were compared with the hydraulic
fatigue test results.
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Fig. 2 Hydraulic fatigue tester (Instron 1350)
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Fig. 3 Measurement of dynamic Young’s modulus

Table 1 Chemical composition of S90FB (wt.%)

C Mn Si P N F
Max. Max. Max. Max. Max ¢
0.090 1.550 0.150 0.030 0.003 balance
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Fig. 4 Schematic of ultrasonic fatigue test specimen

Table 2 Physical properties of S90FB steel

Density
8170 kg/m’

Dynamic Young’s modulus
221.28 GPa
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Table 5 Hydraulic fatigue test setting

Stress ratio [R] 0
Frequency [Hz] 3
Temperature [°C] 25
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