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A Study on the Control System of Permanent Magnet Linear Synchronous
Motor Applied to the Z-axis Operation Structure

Cheol Choi, Chin-Ha Lee, Han-Woong Park, and Chuel-U Kim
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ABSTRACT

PMLSM(Permanent Magnet Linear Synchronous Motor) has widely applied to industrial automations, machine

tools and semiconductor equipments due to the merit on the reduction of noise, vibration and the superior

dynamic characteristics in comparison to the conventional method, which uses mechanical transfer equipments.
Especially, in the case of applying to Z-axis operation structure, control system needs the method of an initial
angle setting and the improvement of up/down operation characteristics.

This paper proposes an initial angle setting algorithm and a variable gain schedule using real speed and
moving direction to improve up/down operation characteristics. The effectiveness of proposed algorithms is

demonstrated by comparing to a conventional gain system via 4-point absolute positions profile with each

velocity, acceleration and deceleration.

Key Words : Inital angle, Lower limit point, Variable gain schedule, Z-axis operation structure
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Fig. 1 Eauivalent circuit of PMLSM in the synchronous
reference frame
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Table 1 Motor specifications
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A OICIE A mH 2.9
Mover E 2 kg 3

T IS
7=

=apa} =
HMo|@en vt
19874 ~19994 LGN &

O|MsH=E#E)
19734 108 20204, 1999 Ry F7
st 2. 20029 § = IS

ol

[=] | (= |
B MARRKE. 19999 ~2000d CHEH HA
(%), 20009 ~8H OTIS-LG M2 R8DE
P Y == |
T
8151 (4 2 i)
sY4YY. 1083d RATH H7|B3
19679 5 distel MIIBEE
19974 5 ofete I3 B
LA TAIDEED M7IB3R 2

HEP(£HH)
19424 128 524, 19699 Faktf M

o N\
2 =

B FY 19744 A2 HU|ISAUH
HAZED Z(AAD. 19820 =2 &
A3 HuidAtsEnt A=, 1086
T CEA - M3 Ed(EH).
A7 S MAHZ|SASER d g



