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Finite Element Analysis and Optimum Design of
Magnetostrictive Transducer for Rail Waist Defect Testing

Guo Wen', Lin Zhiming’

(School of Electrical and Automation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: The existence of rail waist defects seriously affects the safe operation of train. It is of
great significance to detect rail waist defects timely and effectively. Based on the Wiedemann effect and
reversed Wiedemann effect of ferromagnetic materials, this paper analyzed the control equation of exci-
tation process for magnetostrictive transducer (MsT). A two-dimensional multi-physics coupling model
of Unidirectional line-focusing SV wave MsT was established by finite element method, operating on rail
waist with a through hole. This model simulates the induced voltage signal of the receiving coil when
there is defect at the rail waist. The orthogonal experiment was used to study the influence of the lift
distance and wire structure parameter of the transmitting coil and the receiving coil on the amplitude of
the defect echo voltage signal. Then the structural parameters of the optimized model were obtained.
This work has guiding significance for the receiving signal analysis and coil design of MsT for rail waist
defect detection.

Key words: rail waist defect; Magnetostrictive transducer (MsT) ; unidirectional line-focusing SV

wave;finite element method;orthogonal experiment



