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Abstract: A micro-displacement worktable with three flexible hinges has been designed in this study. Its de-

grees of freedom along linear (X. Z) axes. around rotary (X, Z) axes can be adjusted for fine positioning of
small parts machined by high-precision grinding machine. The materials of three flexible hinges have been se-
lected under consideration of equal life design of parts. The response relationships between output linear/angu-
lar displacement and input displacement have been analyzed by using finite element software ANSYS. The rati-

os of output linear displacement along X. 7 axes to input displacement are 0. 137, 0.286 ym * pm™ ', respec-

tively, and those of output angular displacement around X and Z axes to input displacement are 6. 516X 107",
2.180X107° (") « pm ', respectively. Within the maximum load displacement range, the relationships be-
tween output displacement and input displacement are linear, and the linearity errors are less than 0. 1%.
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Fig. 2 Double parallel four-pole micro-displacement structure
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Tab.1 Chemical composition of raw materials %
JE B w(C) w(Mn) w(ND w(SH w(P) w(S) w(Cr) w(Cu)
40Cr 0.42~0.50 0.50~0.80 <C0.250 0.17~0.37 <C0.035 <0. 035 <0. 250 —

60Si2CrA  0.56~0.64 0.60~0.90 <0.035 1.50~2.00 <C0.035  <20.035  =C0.035  <<0.025
2 JEUMR I B

Tab. 2 Physical properties of raw materials

JE MR E/GPa P o,/ MPa 0./MPa 8/ % o/ % HB
40Cr 206 0.3 600 355 =16 =45 <197
60Si2CrA 206 0.3 1 764 1 600 =6 =20 <321
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Fig.5 Corresponding relationship between stress and load displacement of flexible hinge structure
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Fig. 7 Flexible hinge mechanism outputs response as input displacement changes
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