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Abstract: In order to optimize the configuration of the compliant mechanisms and the distribution
of the piezoelectric actuators simultaneously and meet the manufacturing requirements, a topology op-
timization design method of the compliant mechanisms was proposed with embedded movable piezoe-
lectric actuators considering the minimum length constraints. The independent point density interpola-
tion model was used to describe the material distribution of the main structure, the level set function
was used to characterize the embedded movable piezoelectric actuator of any shape, the structure indi-
cator function was used to identify the solid and empty phase materials, and the filtering threshold
technology was used to control the minimum length of the main structure. At the same time, non-o-
verlapping constraints were established to ensure that the piezoelectric actuator did not overlap with
the boundary of the design domains during the optimization processes. Maximizing the output dis-
placement of the compliant mechanisms was used as the objective function, and a hybrid topological
description model of independent point density interpolation and level set method was established. The
method of moving asymptote(MMA) approach was used to solve topology optimization problems. Nu-
merical examples demonstrate that the proposed method may effectively simultaneously optimize the
main structure and the position distribution of the piezoelectric actuators, and meet the minimum
length requirements.
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Fig.1 Thelevel set representation of the
piezoelectric actuators
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Fig.3 The piezoelectric actuators applies voltage, and the

main bearing structure causes in-plane deformation
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Fig.8 Topology optimization iteration curve of

displacement reverser
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different minimum size control parameters
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Fig.11 The topological configuration of the gripper
with no size constraint and different minimum size

control parameters
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