o

ZF52EAEFI=F3 A 1348 Al 43, pp. 308~316, 2003.

Terfenol-DE o|438F A3 27|38 F57|e AA 4 A A+
A Study on Design and Characteristics of Linear Magnetostrictive
Actuator Using Terfenol-D

o A . g ot B A FH

Rk

Chae-Wook Lim, Tae-Young Chung, Seok-Jun Moon and Byung-Hyun Kim

(2003 24 8¢ A+ : 20039 3¢9 79 HAMYR)

Key Words : Terfenol-D, Linear Magnetostrictive Actuator{A& 2}71M& 3% 71), Induced-strain Actuation
Displacement (%= 2+ ®$1), Blocked Force(££3%)

ABSTRACT

Terfenol-D is one of magnetostrictive materials which have the property of converting the energy
in magnetic fields into mechanical movement and vice versa. We designed and fabricated a linear
magnetostrictive actuator using Terfenol-D. It has 25 mm diameter and 100 mm long. To grasp the

characteristics of it, a series of tests were performed in the range of 50Hz below. Induced-strain
actuation displacements of the actuator measured by test and predicted by magnetic analysis agreed
well. And blocked forces according to the input currents were estimated from the testing results.
Modelling method representing the exerting force of a linear magnetostrictive actuator was confirmed

through some testing results.
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Table 1 Physical properties of Terfenol-D'”

- Young's modulus 25~35 GPa
Mechanical | - Compressive strength 700 Mpa
properties | - Tensile strength 28 Mpa

- Sound speed 1640~1940 m/s
Electrical | - Resistivity : 58 ¢ Qcm

properties | - Curie temperature 380 °C

- Maximum strain : 1000~2000 ppm

I\/igg?eto - Strain estimated linear :
stric ‘t‘fe 800~ 1200ppm
properties | _ Energy density 14-25 kJ/m?
Magneto | 1otive permeability : 3~10
mechanical .
) - Coupling factor : 0.75
properties
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