A E3 88l =wqd A 17 A A 43, pp. 356~362, 2007.

ANAZE o 48 47 D%F719 A2 3

Finite Element Analysis of Magnetostrictive Linear Actuator

O )k
3 & g

A A @

Yoon—Chang Kim and Jaehwan Kim

(20079 2€ 139 A+

2007d 3¢ 169 AAteE)

Key Words : Magnetostrictive Linear Actuator(A}$}3%2157)), Finite Hlement Analysis(f3k84814), Magnetostriction

(R}sh), Terfenol-D(E{=ET])

ABSTRACT

Magnetostrictive materials have been used for linear actuators due to its large strain, large
force output with moderate frequency band in the presence of magnetic field However their

performance analysis is difficult because of nonlinear material behaviors in terms of coupled

strain—magnetic field dependence, nonlinear permeability, pre—stress dependence and hysteresis.

This paper presents a finite element analysis technique for magnetostrictive linear actuator. To
deal with coupled problems and nonlinear behaviors, a simple finite element approach is proposed,
which is based on separate magnetic field calculation and displacement simulation. The finite
element formulation and an in—house program development are illustrated, and a simulation model

is made for a magnetostrictive linear actuator. The fabrication and performance test of the linear

actuator are explained, and the performance comparison with simulation result is shown. Since this

approach is simple, it can be applied for analyzing magnetostrictive underwater projectors and

ultrasonic transducers.
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Fig. 9 Magnetic flux density of the linear actuator
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Fig. 10 Simulated displacement of the linear actuator

Table 2 Material properties of Terfenol-D

Density 9,250(kg/m” )
Young's modulus 25~35(Gpa)
Tensile strength 28(Gpa)

Compressive strength 700(Gpa)

Strain production 800~1,200(ppm)

Relative permeability 3~10

Standard stoichiometry TbosDyosFerg-195

Resistivity 60x107%Q-m)
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