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Research of dynamic error compensation for nano-positioning
system based on grey model

LI Ming-ming, GONG Zhen-bang, CHENG Wei-ming, SUN Lin-zhi
(Precision Machinery Institute of Shanghai University, Shanghai 200072, China)

Abstract; For a nano-stage worked in the way of multi-positions and single step, the grey model can be
used to compensate the systemic errors and random errors simultaneously. A method of improving the
precision of grey model was discussed, and the GM(1,1) model with equal dimension, new-informa-
tion and improved background value was established. By discussing of one step prediction using the
positioning step of 5 ym, the model proved to be high prediction precision. The compensation tests
with 5 pm and 3 um positioning steps proved that the positioning errors of the stage are less than 40
nm. The effectiveness of grey model is testified used in dynamic positioning errors prediction and com-
pensation. For having the strong points the grey model needs less modeling data and computing works.,
so that it is greatly suitable for time-variable precise positioning systems.
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Fig. 1 Experiment system of macro-micro positioning
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Fig. 2 Overall diagram of experiment system
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Fig. 3 Process of macro-micro positioning
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Fig. 4 Positioning errors and its one step predicting

value with 5 um positioning step
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Tab.1 Data and their processing in Fig. 4
5 x A A A A=A A—A
1 0 0
2 5 20
3 10 40
4 15 60
5 20 70
6 25 90 103 96 —13 —6
7 30 90 115 106 —25 —16
8 35 100 108 110 —38 —10
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Development of a 2-DOF micropositioning table

TIAN Yan-ling', ZHANG Da-wei', YAN Bing’

(1. School of Mechanical Engineering , Tianjin Univerity, Tianjin 300072, China;
2. Department of Mechanical Engineering , Tianjin University of Technology
and Education, Tianjin 300222, China)

Abstract: A piezoelectrically driven micropositioning table with high stiffness and resolution was presented. A
flexure hinge mechanism was utilized to guide the moving part and to provide preload for the piezoelec-
tric actuators. The lever amplifiers were used to enlarge the working range of the moving platform.
The static and dynamic characteristics of the micropositioning table was investigated and its dynamic
model was established for consideration of the driving circuit. From the experimental data, it is shows
that the piezoelectrically driven micro-positioning table has a resolution of 5 nm and natural frequen-
cies up to 143 Hz and 180 Hz, respectively, which indicates that the table is useful for nanometer level
positioning applications.

Key words: micropositioning table; piezoelectric actuator; dynamic performance
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