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GUO Nanxin'?, WANG Chong', WANG Qianglong' , CHEN Yisheng'*, LIU Zhenyu" '

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of science, Changchun 130033, China;
2. School of Material Science and Opto-Electronic Technology, University of the Chinese of Academy of science,
Beijing 100039, China)

Abstract: Topology optimization method can be used for innovative design of compliant deformation mechanism.
3D printing technology provides a quick and effective manufacturing method for topologically optimizeddesigns.
However, compliant grippers designed by topology optimization usually have obvious concentrated hinges that make it
difficult to ensure the manufacturability and normal use of structures due to the limitations of 3D printing processing
conditions and materials. Therefore, it was necessary to use a larger input and output spring stiffness coefficient in the
design process to avoid the emergence of hinges. But the deformation capacity of the structure was also limited as a
result. For this reason, in order to ensure the manufacturability and deformability of the structure, based on the FDM
( Fused Deposition Modeling) manufacturing technology, the topology optimization structure redesign and the
introduction of bi-material are discussed to improve the flexibility of the gripper. The results of numerical analysis and
experiment show that topology optimization theory can quickly provide better geometric configuration for compliant
mechanism. Through the improvement of structure and the distribution of printing materials, the manufacturing and
deformation ability of the structure can be considered at the same time.
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