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The simulation of the clamping performance of soft pneumatic

grippers made of common silicone materials
XIE Yeping, LI Hongjun
(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech
University, Hangzhou 310018, China)

Abstract: As a kind of soft materials for pneumatic gripper, silicone has a direct impact on the clamping
performance of the gripper. The finite element numerical simulation method is used to analyze the clamping
performance of pneumatic grippers made of 4 kinds of common silicone materials, and the influence of Ecoflex 00-
30, Ecoflex 00-50, Dragon skin 10 and Dragon skin 30 is explored. The characteristics of silicone materials are
measured by a uniaxial tensile test, and different constitutive models are used to fit the material parameters. The
most suitable constitutive model for each material is judged, and the accuracy of the numerical model is verified
through a tensile simulation experiment. The most suitable constitutive models for 4 kinds of silicone materials are
obtained. Through a simulation analysis, the relationship between inflation pressure, bending angle and fingertip
force of the gripper is derived. The simulation results show that the relationship between the bending angle and
fingertip force of the gripper gradually increases as the inflation pressure increases. Under the same air pressure,
Ecoflex 00-30 has the largest bending angle and fingertip force, while Dragon skin 30 has the smallest bending
angle and fingertip force. Thus, the effect of silicone materials with different mechanical properties on the clamping
performance of soft pneumatic grippers is obtained, which provides a basis for subsequent selection of materials.
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