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Abstract : To improve the operating space and dynamic characteristics of micro-manipulation stages, the multi-
objective optimization design was performed for a new micro-manipulation stage based on response surface method.

The central composite desigh method was used to select test points and the parametric geometric modeling of the b HRBIE
stage was built based on the test points. The software ANSYS was uesd to carry out statics and modal analysis to e

obtain the response values of natural frequency, displacement amplification ratio and the maximum stress of the k #REIPE
stage. Then, the least square method and the test of significance were employed to build the two-order polynomial b BT

response surface model to reflect the performance index of the stage according to the simulation test data. The
evaluation indexes reflecting fitting degree of the response surface were calculated to illustrate the veracity of the
proposed response surface model. Furthermore, a multi-objective optimization model of micro-manipulation stage was
established by taking the displacement magnification and the natural frequency as object functions, the strength as
the constraint. The multi-objective genetic algorithm was taken to obtain Pareto solution set. The Pareto solution show
that the natural frequency is in conflict with amplification ratio of the stage, so the optimal solution is chosen from
Pareto set by weighing the natural frequency and amplification ratio. The comparative analysis of the performance
indexes of the stage before and after optimizations shows that the natural frequency and the magnification ratio
increase by 35.58 % and 2.33 %, respectively, and the maximum stress decreases by 38.97 %. It illustrate that the
proposed optimization method is effective.
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