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A Control of Vibrator Using PM Excited Transverse Flux Linear Motor

Tae-yun Lim, Do-hyun Kang, Jong-moo Kim, and Dong-hee Kim
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ABSTRACT

This paper has realized a control system of a vibrator using PM excited Transverse Flux Linear
Motor(TFLM). Proposed vibrator can supply a vibration force up to 700[N] at rated current, wide operation
range of vibration displacement and high frequency for a tested structure. Also, volume of a vibrator system
can be decreased because of a high trust force ratio(a thrust force per weight=N/Kg). A proposed vibrator
instead of a hydraulic vibrator can improve efficiency and have many advantages of maintenance and
management. A desired value command is a vibration frequency and displacement in a controller for a vibrator
system and a controlled values are a instant position and velocity of a mover. Output value of the controller is
phase current controlled by PWM converter. In this research, Dynamic simulation has been executed for
analysis of a control algorithm and dynamic characteristics and is compared with experimental result.
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(Transverse Flux Linear Motor: TFLM)

ATAH ofx TFLME 7|¥4oz dausy 4
I =

Ao 13 e 72 A, oERe of
T W VFoR sy :Ye vtEolAE 71A
7 = S 7

oAl AAE
DL & glol Y WEE Oy FAAAL 24
TFLMS] 3. @ 49 ngxte] 243 o542 o

Stator

Rotor ~ Coil

a8 1 GEA ofX} TRLMe| 7|2 7=
Fig. 1 A basic structure of the PM excited TFLM
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Fig. 2 An arrangement of the core and PM for the
two phases TFLM
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Fig. 4 An equivalent analysis model for TFLM
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Table 1 The characteristics of the TFLM
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Fig. 12 The characteristics of the speed response
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Fig. 13 The speed response upon a displacement
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Fig. 14 The trust forces of phase A and B

o

g 149} 15¢] w4 88 77
28, F AFo oJs) wAE ezl
olE{¢l TFLMo] f&H 2~ 3o

] = Ll Xé
dha A Aok stE 2 72t Ao QlvtE = A

15 olwfe] 7kxl7)e) 2+ A, BY % A

=

Theust Force [N]
Be8bb.9888:¢

A

1.0 15 20
Time [s]

e
=3
o
o)

J8 15 JHT|el 2y =Y

Fig. 15 The vibration trust force

k)
o
2y W v Y
[ " Ly " L)
E;‘ih PRI NI L AN
i
il
&
-0 1 I
00 05 10 15 20
0
i
20
£ " " " "
" w oy W o W )
B ot | s W o 1 g Wy
a -0 |«
Lo

00 [ 10 15 20
Tme [s]

T8 16 A%t BMe| TMF SH

Fig. 16 The current responses of phase A and B
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