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Abstract

close agreement with the specified goal of design.

Flexure Hinge(£H4 31A4)), Booster(%

| 7

Ultra-precision positioning systems basically require high natural frequency and sufficient workspace. To cope with
this requirement, flexure hinge mechanisms have been proposed. However, previous designs are hard to satisfy the
functional requirements of the system due to difficulty in modeling and optimizing process applying an independent
axiomatic design. Therefore, this paper proposes a new design and design-order based on semi-coupled axiomatic
design. A planar 3 DOF paralle] type micro mechanism is chosen as an exemplary device. Based on preliminary kinematic
analysis and dynamic modeling of the system, an optimal design has been carried out. To check the effectiveness
of the optimal parameters obtained from theoretical approach, simulation is performed by FEM. The simulation result
shows that a natural frequency of 200.53Hz and a workspace of 200pm x 2001m can be ensured, which is in very
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Table 2 Results of optimization

Design Previous and optimal values
variables
(mm) Previous® Optimum Design

1 108 76.3157 76.32
I 30 27.7766 27.78
L, 40 25 25
A 30 31.9985 32
I, 25 25 25
t 045 0.5427 0.55
t, 045 0.7687 0.77
t, 045 0.6 0.6
A 5 3 3
R, 3 3.8437 3.85
¥ 5 3 3
b 5 6 6

mass(kg) | 0.0820 0.0604 0.0605
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