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ABSTRACT

This paper suggests a control technique of the two axes precision stage. The stage is supported by four
flexible spring hinges and driven by two piezoelectric actuators. The dynamic motion of the stage is analysed by
the finite element method and identified by the frequency domain modeling technique based on the experimental
data. The sliding mode control with integrator is applied to improve the tracking ability of the stage to the
complex reference input signal. Experimental results demonstrate that the proposed modeling schemes and control

algorithm can be used effectively for the two axes stage.
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Table 1 Design parameters used for the sliding mode
controller

Description(Symbol) X-axis Y-axis

Nonlinear coefficient I(n) 0.001 0.0001

Nonlinear coefficient II(B) 0.0001  0.00001

Signum function coefficient(s) 0.035 0.015

Observer Gain(Ro) 0.14 0.9

Observer Gain(Qu) 0.0084  0.00001

1, [1,1.011*107,
0.11, -1.092*%10°",
0] 3.0325%107,0,0]

Switching function(S)

@

i

input
Voltage*gain (15)(v)
- 0~
—~—

w

il

X-axs Measured
Displacemenet (pm)
- 0~

w

ro

T

Y-axis Measured
Displacemenet (um)

0 1 2 3 4 5 6
Time(sec)

Fig. 7 Response of sliding mode control system to

the complex reference input
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Fig. 8 Measured response of the sliding mode control
system to the reference circular motion input

Table 2 Design parameters used for the circular
motion control

Description(Symbol) X-axis Y-axis
Nonlinear coefficient I(n) 0.001 0.0001
Nonlinear coefficient II(p) 0.0001  0.00001
Signum function coefficient(s) 0.035 0.035
Observer Gain(Ro) 0.44 0.98
Observer Gain(Qu) 0.0084  0.00001

(1, [1,1.011%10%,
Switching function(s) 0.11,  -1.092*107",
0] 3.0325*10°,0,0]
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