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Abstract: This study evaluated the fatigue degradation in a SUS316L specimen using the nonlinear ultrasonic
method. The nonlinearity of the ultrasonic wave was estimated by a relative nonlinear parameter defined as the ratio
of the amplitudes for the fundamental wave to the second harmonic wave. In the experiment, a measurement system
with contact transducers was constructed; reliable measurements were assured by keeping measurement conditions
consistent and reducing extra harmonics generated in the measurement system. Two types of SUS316L specimen
were used in experiments; a rotating bar fatigue specimen and a tensile fatigue specimen. The fatigue condition
used was high cycle fatigue. The former specimen had a cylindrical shape and was used to observe the change in
the nonlinear parameter after fatigue accumulation in a specimen. The latter was a plate-shaped specimen and was
used to confirm the change in the nonlinear parameter at the position where the fatigue stress was concentrated.
The measured nonlinear parameter showed a strong correlation to the damage level in both fatigue tests.
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Table 1 Mechanical properties of SUS316L

(a) Specimen

Mechanical Young's Modulus | Tensile strength | Yield strength | Fatigue strength Elongation

property (GPa) (MPa) (MPa) (MPa) (%)
value 193 485 170 170 40

o 4 — i— ‘ ; R34.08
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Fig. 4 Measured amplitudes of the second harmonic
wave for different amplitude resolution when
the input gain varies
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(b) Fatigue test machine

Fig. 5 Rotating bar bending fatigue testing
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Fig. 6 Nonlinear parameter measured by two methods
at different fatigue cycles
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