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New type of flexible comb Rayleigh wave sensor based on the PZT

He Cunfu, Zhao Huamin,Lv Yan,Zheng Mingfang

(College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract: Aiming at the surface defect detection of the thick-walled pipe, a PZT based the flexible comb Rayleigh wave transducer was
proposed. Firstly, the finite element simulation was carried out to optimize the parameters of element interval, element width, element
number and element length. The influence of the element number and the element length on the directivity of the transducer was studied.
The tailing of the Rayleigh wave signal was suppressed by optimizing the backing materials and the backing thickness. Secondly, a new
type of flexible comb Rayleigh wave transducer was developed according to simulation results. The characteristic of the transducer was
tested, and experimental results agreed well with the simulation. According to the simulation and optimization, the tailing of the Rayleigh
wave were shrinked and the exciration energy was concentrated, with the element interval of A, (A, equals the Rayleigh wavelength) , the
element width of A,/2, and the number of elements of 5. The experimental result showed that the comb Rayleigh wave transducers
possessed good directivity and capability of examination of the surface defects of thick walled pipes.
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Influence of different array lengths on the

transducer directivity
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