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A Linear Motor Using a Magnetostrictive Actuator

Y. W. Park (Mechatronics. Eng. Dept. CNU), Y. T. Seok (Mechatronics. Eng. Dept., CNU)

ABSTRACT

A linear motor makes a long stroke by accumulating short steps, which is based on the quasistatic deformation of a

magnetostrictive material in a magnetic field. It2also called as inchworm eflect. The application areas of linear motors are

an adaptive and active optics, X-Y positioning, precision alignment, etc. It is found that control of the frequency and current

inputs are all that is necessary to control the speed handling ability of the linear motor. In inchworm mode, linear speeds of

up to 500pm/s are achieved resulting from the accumulation of 25um steps at 1.4A.
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Fig. 2 (a) Input pulses (b) The principle of inchworm
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Fig. 5 Schematic of magnetostrictive actuator
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Fig. 6 Schematic diagram of experimental setup
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Fig. 8 Displacement and velocity of the shaft depending
on input current which has varied peak values.

Q2 AFeel Frge] v 4F weje) Wy o
57 27l S BAY & AAW, wAHe
2 z7laAE geoE 22 #A $ Qo



323 Fabg B3

AR s B2 9

32
A7) AeolA] Ha AH
2. 5. 10, 20ms)ol w2

1% - Fig.9 9 2o},

=

Displacement (1/mm)

Time(1000/sec)

Fig. 9 Displacement and velocity of the shaft depending
on input current which has varied pulse operating

times.

z7}
ols
A%

F4 Oupolaz, A4
A2
Selol dlgkel G-, 4% 2 F
gl 4% RHo We ¥ £x7
:=aE-QM&@q-w@ﬂ Zoe
'\'ﬁ:%‘r—v

_ Q—O]g}
A &11}] 25pm ol*u HgE o
F7lNAM A £X 500um/s ©] Q)

z2
144
N
S
>N
mLu r
},
}ﬂ!

Qih. 53, 1.4A
27, 2ms °)
2% #srqch
Ad sEel ug 9
4w Azmoleel
szl djg AT, A
selE A zo] g wA 2
@ o) 2ol tha Z7hH<

&

3] AJ
&l

J‘%@

g gl

=8

1. Young-Woo Park, Moon W heol Won, 2H7]%¥ 8 =)

1844

74 /‘J—

EE ol&% TTE vtojlaz
7H? Journal of the Korean Society of Precision
Engineering, Vol.15(3), pp75-81, 1998

Michler, J. R., Moon, K. S., Sutherland, J. W., and
A R,
Based Cutting Tool Micropositioner”. Transactions of
NAMRI/SME, Vol. XX1, pp.421-427, 1993

Moffet, M. B, Clark, A. E., Wun-Fogle, M.,
Lindberg, J., Teter, J. P. EA.,
"Charaterization of Terfenol-D for Magnetostrictive

FE A o]

Kashani, "Development of a Magnetostriction

McLaughlin.

Transducers”, Journal of Acoustics Society of America,
89(3), March, 1991.

Kiesewetter, L. US Patent 5,317,223, 1994.

Jachwan Kim, Jae-Do Kim, Seung-Bok Choi, %
Hybrid linear motor”, of
Mechatronics, Vol. 12, pp525-542, 2002

Clephas, B, and Janocha, H.,
with Hybrid Actuator”,
Symposium on Smart Structures and Materials (SPIE),
Vol. 2190, pp.520-527, 1994.

inchworm Journal

"New Linear Motor
Proceedings of International



