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Abstract: Ultrasonic nonlinearity is very sensitive to changes in material properties. This paper describes the study of
the correlation between heat treatment and ultrasonic nonlinearity by taking nonlinear factors into consideration. A
modified formula was proposed for ultrasonic velocity. This formula indicated that the changes occurring in nonlinearity
during heat treatments cause changes in the ultrasonic velocity. The experimental results show that the relative
nonlinearity parameters calculated from the modified ultrasonic velocities and the ratio of amplitudes of the second
harmonic and fundamental wave are in good agreement. The experimental results prove that heat treatment can result in
changes in material nonlinearity. Moreover, the relative nonlinearity parameter calculated from the modified velocity
formula is has a large value. Since this parameter has high sensitivity to changes in nonlinearity, it can be used to
represent the relative nonlinearity change calculated in this study by using the modified formula for ultrasonic velocity.
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