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Optimal Design of a Ultra-precision Planar X-Y Stage
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Abstract

Bridge is Most from stay of Gantry structures part. In compliance with oneself weight of the bridge
deflecting, this occurs drops the location precision of the work tool. Also accelerative at the time of
gives a serious load to Y axial motors which transfer the bridge damages. The motor with high-speed
transfer of location control which is accurate makes disrupt. The malleability of the bridge to maintain
consequently and necessary to minimize a weight. This paper the structural FEM interpretations of the
stone and the aluminum alloy with the material by which will be used in the bridge and static
deflected and a candle precise plane X-Y stage optimal design with character the interpretation result.
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Table 1. A part of material property

Structural ) Aluminum
Steel Granite Alloy
Young's
Module 200 40 71
(GPa)
Density _
(kg/m) 7850 2660 2770
Part -
Vst | 17912 | 5215 6.122
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(¢) Aluminum Alloy
Fig. 1 Total deformation

Table 2. A part of Deflection

Structural . Aluminum
Granite
Steel Alloy
Deflection
13 65 3.67
(mm) Fig. 2 A schematic of bridge
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