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This paper proposes an optimal design for a precision motion stage employing a parallelogram
flexure hinge. The voltage applied to the piezo element produces motion that is amplified through
a 3-stage amplification structure. Especially, instead of the generally used conic section flexure
hinge a parallelogram shaped flexure hinge is used that improves the flexibility of the lever. An
Finite Element Analysis is performed on each motion stage lever where optimal design was
achieved using Response Surface Methodology(RSM).
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Table 1 Design parameters
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() (b)
Fig. 10 (a) Lever 1 pivot hinge, shape of fillet (b) Fillet
shape of lever 3

Table 2 Optimization of amplification ratio and improve-
ment of stress performance

Previous | Optimized | With Fillet
ena [Lm] 41379 | 45738 45.956
Amp. ratio 82.758 | 91.476 91.912
1 Pivot | 3.3866 | 3.5552 3.2498
1" hinge | 3.3293 | 3.4348 2.629
[S‘I\tjgzs] 2" pivot | 3.5158 | 3.8029 3.3997
2" hinge | 2.7565 | 4.0989 3.6697
3" hinge | 4.2147 4.6627 4.1046
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