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Effect of wall thickness of aluminum pipes on laser-induced ultrasonic waves

WANG Guixin, YAN Gang, GUAN Jianfei

(College of Electronic Engineering, Nanjing University of Posts and Telecommunications , Nanjing 210023, China)

Abstract: In order to explore effect of wall thickness on the generation and detection of ultrasound signal, several
idealized eccentric pipe models were established based on the finite element method. Effect of different uniform wall-
thickness and thickness change at the excitation source, detection point and the propagation path on ultrasonic signal was
analyzed. The simulation results show that: when the wall is thinner, the Rayleigh waves cannot be detected; the wall
thickness on the propagation path becomes small to some extent, the filtering effect will be so obvious that the high-

frequency component is filtered out, but will resume within a certain extent in the pipes with thicker wall. This work will

provide a useful guidance for the further application of laser ultrasonic in cylinder nondestructive testing field.
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Fig. 1 The excitation model of uniform and non-uniform cylinder( detec-

tion angle o)
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Fig.2  The ultrasonic signal of the uniform and non-uniform model

(60°,180° ,R, =10mm,R, =8mm)
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Fig.3 The spectrum of the ultrasonic signal of the uniform and non-uni-
form model (60°,180° ,R, =10mm,R, =8mm)
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Fig.4 The ultrasonic waves of the eccentric model (offset 1. 5mm along

the positive y-axis direction, R, =10mm R, =8mm)
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Fig.5 The spectrum of the ultrasonic signal of the eccentric model ( off-
set 1. 5mm along the positive y-axis direction,R, =10mm,R, =

8mm)
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Fig. 6 The ultrasonic waves of the eccentric model (offset 1. Imm along

the positive y-axis direction,R, =10mm,R; =8mm)
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