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Abstract: An accelerated ultrasonic fatigue test(UFT) has been used for analyzing very high cycle fatigue( VHCF, N¢>
107). This study reviews how the test specimen is to be determined. We focus on UFT using a resonance of 20 kHz. The
specimen geometry is determined by selecting test materials by using a dynamic Young’s modulus and wavelength of
20 kHz. The dynamic Young’s modulus is calculated at the resonant frequency. Through a resonant vibration test at 20
kHz, the length of the specimen is calculated. By determining the shape of the specimen, the stress during the UFT is
calculated. The UFT results should be comparable at the test frequency and the specimen geometry obtained by the
conventional fatigue tests.
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Table 1 Overview of testing facilities, frequency and

time®
Testing facilities | Frequency | Time for N = 10’
Rotating b.endmg S0Hz 231 days
machine
Resonant fr.equency 150Hz 77 days
machine
Servohydraulic 400 Hz
testing machine (1000 Hz) 29 days (12 days)
. 0.6-6 days
Ultrasonic test 20,000 Hz depending on
system
pauses
paE S Specimen
r—a! w2 N2 N2

Total strain
Axial displacement

A = wave length at test frequency
A, = axial displacement amplitude
¢ = strain amplitude

Fig. 2 Variation of the displacement and strain amplitudes
along acoustic wave train
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Fig. 3 Specimen with circular proﬁle gauge flanked by
two cylindrical shoulders"”
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Fig. 8 Calculated stress(S), length(€) - gage length (g)
diagram for specimen with circular profile gauge
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Fig. 9 Calculated stress(S), length(¢) — radius ratio (H/R)
diagram for specimen with circular profile gauge
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