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An Experimental Verification of Rotation about an Arbitrary Axis of
Magnetostrictive Motor

olsta', HgR>*, HF?
Ha Gyun Lee', Young Woo Park**, and Myounggyu Noh?

1 SEstw oSt oi7tE2YAZSH} (Department of Mechatronics Engineering, Graduate School, Chungnam National University)
2 ELttishe HI7tEZHAZSHL (Department of Mechatronics Engineering, Chungnam National University)

# Corresponding Author / E-mail: ywpark@cnu.ac.kr, TEL: +82-42-821-6874

ORCID :0000-0002-6460-0473

KEYWORDS: Magnetostrictive motor (X}7|HS 2 E{), Magnetic intensity ratio (KI7| ZY= H|E), Twist angle (HIE&2}),
Tilt angle (A=), Arbitary axis (R12]2] =)

This paper presents an experimental observation of the rotation of a magnetostrictive motor about an arbitrary axis using a
Terfenol-D rod and a helical magnetic field. Mangetostrictive motors consist of a solenoidal coil that generates a longitudinal
magnetic field, a toroidal coil that generates a circumferential magnetic field, a Terfenol-D rod, a stator, a rotor, and so on.
Two experiments were conducted in order to confirm the motors rotation about an arbitrary axis. The first measures the
twist angle of the Terfenol-D rod and the second measures the tilt angle of the rotor with respect to the z-axis. The twist
angle can be determined by the strain value of the strain gauge attached to the Terfenol-D rod. The tilt angle was obtained
using a new trajectory tracking method with five cameras. When the ratio between the circumferential magnetic field and
the longitudinal magnetic field changes, the twist and tilt angles also change.

Manuscript received: May 22, 2017 / Revised: June 21, 2018 / Accepted: June 23, 2018

dosje YR AMFYRAT o] RO En-o)
(Terfenol-D), ZH|&(Galfenol)o] Qitt. dA] Ap/|HIA 2= =
A }(Joule Effect), Wate] ail(Villari Effect)sS o]-&3F sh}o]
A7 o 9=nt Fak(Wiedemann Effect), Al &}

NOMENCLATURE

Hpy = Helical magnetic field
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Fig. 1 Prototype of magnetostrictive motor

Fig. 2 Stator and rotor
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Fig. 6 Conversion from a captured image into the X, y, and z
coordinates
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