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Study on a new method for heated material temperature measuring

WANG Jinjue ZHANG Jin GAO Wang
(Army Officer Academy, Hefei 230000, China)

Abstract There is an increasing demand for temperature measurement of heated material in fields like
material science and engineering. Temperature is one of the most important parameters for exploring features
or behaviors of the heated material. Traditional methods for temperature measurements require a temperature-
sensitive element. However, long measurement time is needed for the temperature-sensitive element and the
target environment to obtain a thermal equilibrium. When target environment changes continuously, they may
not give accurate temperature measurements. This paper offers a new method based on SAW (Surface acoustic
wave) to measure temperature gradient directly on the surface of heated material, and it can avoid the usage of
temperature-sensitive element and overcome the thermal equilibrium difficulty in the traditional temperature
measurement methods. Experiments on Al material are showed and the expected results are achieved. With a
new technology of laser-ultrasonics, acoustic thermometry as a new developed remote thermometry technology
shows its apparent capability in high-temperature operation on material.
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Fig. 2 Structure of SAW thermometry system
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IR method
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Fig. 5 Comparison of heated Al plate acoustic thermometry and infrared thermal imaging (The left is

heated Al plate acoustic thermometry, the right is IR thermometry in (a)~(d))
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