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Abstract: For high-speed/high-accuracy position control of a gantry-moving-type linear motor, we propose a nonlinear
adaptive controller including a synchronization algorithm. Linear motors are easily affected by force ripple, friction,
and parameter variations because there is no mechanical transmission to reduce the effects of model uncertainties and
external disturbances. Synchronization error is also caused by skew motion, model uncertainties, and force disturbance
on each axis. Nonlinear effects such as friction and ripple force are estimated and compensated for. The synchronization
algorithm is used to reduce the synchronous error of the two side pillars. The performance of the controller is evaluated
via computer simulations.
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Fig. 1 Geometry of gantry-moving type linear motor
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Table 1 Control parameters
a 2
Ay 500
Ay 500
H 600
B 100
14 500
k, 3000
Table 2 System parameters
i-axis (i+1)-axis
M 1.5 kg 32kg
F, 10N 8N
F 12N 10N
X, 0.1 m/s 0.1 m/s
0.003 0.003
a; 3N 3N
a 03N 03N
w 300 rad/m 300 rad/m
z Pos;tion Prof‘ile ‘ Moto‘r Displac‘ement
z 02
&
é 0.1
3 ol | ‘ | | ‘ | | ‘
0 2 4 6 8 10 12 14 16 18
time (sec)
(a) 1-axis
€
£
0 2 4 6 & 10 12 14 16 18
time (sec)
(b) 2-axis

Fig. 2 Position profiles and motor displacements
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Fig. 3 The estimated sum of friction force and force
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(b) Position tracking errors

Fig. 4 Position responses of independent nonlinear daptive

control without synchronization algorithm
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(a) Position synchronization error (&=e;-e;)
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(b) Position tracking errors
Fig. 5 Position responses of nonlinear adaptive control
with synchronization algorithm
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Fig. 6 Comparison of the synchronization errors
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Fig. 7 Comparison of the tracking errors
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