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ABSTRACT

For optimal design of micro stage, we were measured to displacement of piezo-electric
transducer that was based on voltage value. And then researchers were analyzed to micro
stage through FEM with displacement data including voltage value of piezo-electric
transducer. For verification of analyzing results, we were gauged on displacements by using
Laser-interferometer. And researchers were confirmed to propriety of micro stage design with
FEM, were obtained error rate that are 3.5% between measurement results and analyzing
results.
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Table 1 Material property

. Young's|Poisson's Mass Yield
material modulus| ratio density [strength
Duralumin| 6,700 0.35 2.6x107% 7

% units : kef/mrf for modulus and strength
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Fig.4 Schematic Diagram of Ultra Precision
Positioning System

Fig.5 Photograph of Ultra Precision Positioning
System
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Fig.6 Hysteresis curve of Piezo Actuator,
FEM and Micro Stage, Deviation curve of
FEM vs Micro Stage

Table 2 Data of Piezo Actuator, FEM and Micro
Stage, Deviation of FEM vs Micro Stage

HIPZT HA | 20X FEM |FEM:AHICIXI
T (1m) #H2 () | B19(m) | B XH(pm)
0 0 0 0
10 0.563 0.389] 0.320 0.0488
20 1.290] 0.843 0.731 0.0793
30 2110 1.340 1.200 0.0990
40 3.020 1.880) 1.720 0.1130)
50 4.000 2.450]  2.280 0.1200
60! 5.050 3.040 2.870 0.1200
70 6.120 3.640 3.470 0.1200
80 7.180 4.220) 4.080 0.0990
90 8.230 4.790 4.680 0.0778
100! 9.180 5.300 5.210 0.0636
90 8.700 4.980 4.940 0.0283
80 8.070 4.580) 4.590 0.00707,
7 7.340 4.150 4170 0.0141
6 6.510 3.670 3.700) 0.0212
50 5.590 3.140 3.170 0.0212
40 4.590 2.580) 2.610 0.0212
30 3.510 1.970 1.990) 0.0141
20! 2.380) 1.330 1.350 0.0141
10 1.200 0.662 0.681 0.0134
O 0 0 0 0
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Fig.7 Hysteresis of Micro Stage and Liner Fit
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