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The inversion of variable characteristics impedance of the rod based
on incident waves and reflection waves

LIU De-shun, HE Xian-ke, DUAN Kai, XU Xiao-yan

( Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment, Hunan University of Science and Technology, Xiangtan 411201,
China)

Abstract; A new method was proposed to estimate variable characteristics impedance of the dill bit from the strains
in a drill rod using strain measurement. Firstly, described stress wave propagation in a rod with variable character-
istics impedance and established a relationship between incident waves and reflection waves based on the wave
equation. Secondly, an inversion method for calculating characteristic impedance of the drill bit was introduced
based on known incident waves and reflected wave from the drill bit. Finally, the inversion method was validated
through the numerical simulation.
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Table 1 Distribution of characteristic impedance in
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Fig. 3 The waveform of incident wave and reflection wave
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