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Laser ultrasonic detection of mechanical parameters of nickel-

based alloy under variable temperature environment

LI Jun-rong,HU Yong, MENG Jia-jian,ZHU Zhi-yuan,ZHANG Jian—hai,ZHAO Hong-wei
(School of Mechanical and Aerospace Engineering, Jilin University, Changchun 130022, China)

Abstract: In order to solve the problem that it is difficult to measure the key mechanical parameters of
GH600 nickel-based alloy in variable temperature environment, an ipsilateral detection method and
opposite—side centering detection method based on the energy distribution characteristics of surface wave
and longitudinal wave is proposed. By coupling the laser ultrasonic detection system with the high and low
temperature devices made in the laboratory, the velocities of the surface wave and longitudinal wave are
obtained, and the mechanical parameters of the alloy at —90~1 000 °C are theoretically deduced. The
experimental results show that the elastic modulus and shear modulus decrease and the Poisson ratio
increases with the increase of temperature, and the difference between the measured values and the
reference values is small. The experiments validate that the laser ultrasonic system can effectively gauge the
performance of components within challenging environments.
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Fig.1 Laser ultrasonic excitation mechanism
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Fig. 2 Directionality of ultrasonic signals under

different excitation mechanisms
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Fig.3 Schematic diagram of laser ultrasonic velocity detection system
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Fig. 5 Variation of wave velocity with temperature
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Fig. 6 Waveforms at Low Temperature
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Fig.7 Mechanical parameters at different temperatures
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