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Abstract: Due to traditional serial-type micro-motion stage has disadvantages of incompact structure
and low stiffness, a parallel-type self-decoupling 2-dimension micro-motion stage was designed with
the advantage of compact structure, high-resolution and high stiffness. Four symmetrical nested
parallel guide mechanisms were adopted in this platform to confer it has the features of symmetrical

stiffness and self-decoupling. Operation principle of nested parallel guide mechanism was analyzed in
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this thesis. Simulation of deformation situation of micro-displacement platform on condition of
different stresses was conducted via finite element method, and modal analysis was conducted on it. It
is verified that this platform has the function of self decoupling, and the actual travel range of micro-
displacement platform obtained through experimental measuring, and it is also verified that its output
displacement has good linearity.

Key words: parallel type; self decoupling; micro-displacement platform; nested parallel guide

mechanism; method of finite elements
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Fig. 1 Schematic of nested parallel guiding

mechanism
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Fig. 2 Diagram of working principle of parallel

spring mechanism
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Fig. 3 Nested double parallel spring mechanism
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Fig.5 Structure of micro-motion stage
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Tab.1 Results of finite element statics analysis
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Tab. 2 The first 4 model frequencies of micro-motion

stage (Hz)
1 444,76
2 444, 87
3 1 226.55
4 1416.52
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Tab. 3 Performance parameters of PZT
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actuator increased from 0 V to 100 V
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Tab.4 Comparison of experiment results and simulation

results
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