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Optimum Structural Design Based on Flexibility and Stiffness
— Application to Compliant Mechanism Design —
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Abstract

The flexibility as well as the stiffness is required to perform mechanical function of a structure
such as compliant mechanisms, which can be applied to MEMS (Micro-Electro-Mechanical
Systems), flexible manufacturing devices, and design for no assembly. In this paper, the optimal
design problem to achieve both structural flexibility and stiffness is formulated using multi
-objective function, and the optimization problem is resolved by using Finite Element Method
(FEM) and Sequential Linear Programming (SLP). Design examples of compliant mechanisms
are presented to validate the design method.
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(a) Volume constraint Q;=160

(b) Volume constraint Q;=240

(¢) Volume constraint Q.=400

Fig. 10 Optimal solutions of the gripper problem
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Optimal solutions of the clamp problem

Fig. 14 FEM model of the clamp structure
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deformed shape

(a) Deformation
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(b) Stress distribution
Fig. 15 Analysis result of the clamp structure
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