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Fig. 1 Inflatable balloon is Fig.2 Agar model Fig.3 The balloon expansion Fig.4 Agar model
fixed inside the container with a balloon to achieve agar deformation
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Fig.5 The experimental frame diagram of agar deformation affecting ultrasonic propagation characteristics
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Fig. 7 The relationship diagram of agar stress and ultrasonic phase
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Fig. 8 The relationship diagram of agar stress and Ultrasonic amplitude
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Experimental Study of the Influence of Elastic Medium
Deformation on Ultrasonic Propagation Characteristics

ZHU Lian, HE Wei, WU Jun

(State Key Laboratory of Power Transmission Equipment &. System Security and New Technology, Chongqing University, Chongqing
400044 , China)

Abstract: Elastic medium subjected to external force action will present elastic deformation. Under the
condition of keeping elastic medium mass unchanged, its volume and density will change due to the
deformation. For the ultrasonic, in addition to the elastic medium itself, keeping all other factors
unchanged, the change of medium volume and density will affect its propagation characteristics. The
change of ultrasonic propagation characteristics includes its amplitude and phase. Through theoretical
analysis, the variation relation between ultrasonic amplitude and phase and stress of elastic agar was
obtained. Taking agar as experimental model, ultrasonic signal parameters in deformed agar were
detected. Based on experimental data, curves describing signal parameters and ultrasonic
characteristics were finally obtained and calibrated. Above results are propitious in deeper study of
medium stress testing and ultrasonic detecting technology in the future.

Keywords: elastic medium; deformation; propagation characteristics; ultrasonic amplitude; ultrasonic

phase



