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A Study on the Development and Compensation of Precision Multi-Axis Positioning System

S. H. Jeong(Mecha. Eng. Dept. CHU), K. R. Cha(Mechanical Eng. Dept., Graduate School of CHU)

ABSTRACT

In recent years, precision positioning stage is demanded for some industrial fields such as semi conductor lithography,
ultra precision machining and fabricating of nano structure. In this research, precision muiti-axis positioning stage, which
consists of pzt actuator, flexure, and capacitance gauge, is designed and developed. The performance of it such as 3-axis

positioning, characteristic of motion and resolution is verified.
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Fig. 1 Schematic diagram of precision positioning system
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Fig. 2 Mode analysis of precision stage (1* mode)
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Table 1 Mode analysis of precision stage

Mode Frequency
1° mode 28.904
2™ mode 30.855
3" mode 32.221
4™ mode 32.766
5™ mode 37.998
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Fig. 3 Frequency analysis of precision stage

@) $HHY

Fopael mYYe Boto] AAE @yUA
SHUPUAS DI 48U ANE Fos
7l sl gYANe FARAT AAHY 2
AN X &, YED 259 32 Yt WA 73
of amel BHAAS SHAAFEY ¥ BAAAA

= $HAYE Tt #YE 4 YTk Figd =
zA3Z AXAANGA ] FEFHYI FH Y Fol o]

]

HoZ 0N S Y & NI S wWo By
g7 BfEo SHEFXE JERAE AHolth AF F
BT 3447E+48 N/, 9 ZEE 6.204E+8
N/m? 98l HH-$2(Max Stress (Von misses))
9.943E+7 N/m*> ©2 d@o|r} 37} BAsx] @
%.g__ oL * olq_ FigS‘:- X% rﬂ-fskog 90111!19] 3}-
48 %‘—91% W Joje} AN uiE 2
el Aol

tzn” ea Lo
ah W e ot 1 ES

e

Fig. 4 Stress analysis of precision stage with 800N load
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(b) Displacement in y direction
Fig. 6 Displacement of precision stage in each direction
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(b) Resolution in yawing
Fig. 7 Resolution of precision stage
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