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Abstract

To address the need for a larger gripping range in practical applications of microgrippers, a mi-
crogripper structure based on a flexible hinge four-bar mechanism has been proposed. Initially,
structural design and theoretical analysis of the microgripper were conducted. Through kinematic
analysis, theoretical formulas were obtained that demonstrate the four-bar mechanism’s ability to
achieve an ultra-large magnification ratio, providing a theoretical foundation for the design of the
microgripper. Subsequently, ANSYS simulation software was used to simulate and verify the mag-
nification ratio of the microgripper. By comparing the simulation results with the calculated values
from the theoretical formulas, the correctness of the theoretical analysis was further validated. Fi-
nally, an experimental platform was set up to experimentally verify the microgripper. The results
indicated that the displacement magnification ratio of the gripper could reach 32.24 times, with a
gripping range of 0 to 644.8 pm. This microgripper effectively solves the problem of limited travel
in microgrippers and has potential application prospects and feasibility.
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Figure 1. Structure of the microgripper
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(a) HHARTEHALI (b) SRMEEZHEDUATHLIY

Figure 2. Schematic diagram of four-bar mechanism
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Figure 3. Equivalent schematic diagram of the microgripper
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Figure 4. Finite element analysis results
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1.143%-7 Min

Figure 5. Deformation distribution cloud map under 10 um driving displacement
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Figure 6. Experimental process diagram
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Figure 7. Displacement curve of micro gripper
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