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Theoretical Analysis of Levers in a Precision Stage for Large Displacement

E.J. Hwang* K. 8. Min, 5. H. Song and W. C. Choi (Mechanical Eng. Dept., Korea University)

ABSTRACT

Lever mechanisms are usually employved to enlarge output displacement in precision stages. In this study,
theoretical analysis of a lever is presented including bending effect and relation between dimension parameters
and an objective function. The objective function is chosen as multiplication of magnification ratio and force-
displacement transmission. Through theoretical analysis, this study presents optimal values for the parameters
and the analvsis is verified by finite element method.
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Fig. 4 Effect of dimension parameters on magnification
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Fig. 5 Effect of dimension parameters on objective fimction

Table 1 Finite element analysis for the lever

set L a h geometric real output disp. real/gecmetric magnification *
magnification magnification (mm) output disp.
1 70 10 20 7 6.212 0.263 0.887 1.634
2 30 10 20 3 2.931 0.442 0.977 1.296
3 70 7 20 10 7.956 0.180 0.796 1.432
4 70 10 10 7 5.058 0.258 0.722 1.305
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Table 2 Magnification ratios between FEM and analysis

set L a h ‘7 by ‘r’by | Error

(mm) | (mm) | (mm) | FEM | analysis | (%)
1 70 10 20 6212 6.274 0.98
2 30 10 20 2931 2.938 0.24
3 70 7 20 7.956 3.018 0.78
4 70 10 10 5.058 5.112 1.07
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