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Influence Analysis of PDMS/PTFE Limiting Layer Material on
Grasping Performance of Soft Manipulators

ZHU Yinlong YANG Zikang ZHAO Hu WANG Xu LIU Ying
(College of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract; To suppress unnecessary deformation during the soft actuator’s bending and improve the soft
manipulator’s gripping ability, a soft manipulator with limiting layer materials of PDMS and PTFE was
proposed. The stiffness of the limiting layer can be changed by adjusting the mass ratio of PDMS and
PTFE, which directly affected the bending angle of the soft manipulator. Considering that the deformation
of the strain layer was much larger than that of the constraint layer when the soft manipulator worked,
Yeoh and Neo — Hookean form of strain energy function were used to describe the mechanical behavior of
the strain layer and the constraint layer respectively. Based on the above models and the principle of
torque balance, a mathematical model of the bending angle of the soft actuator was established, and then
the influence of the material of the limiting layer and actuator structural parameters on its bending
performance was investigated. The stress-strain curve of the limiting layer sample made of PDMS and
PTEE with different mass ratios was obtained by uniaxial tensile test, and the material parameters of the
Yeoh model were fitted, and then finite element simulation analysis was carried out to determine the
optimal proportion of the restricted layer material. Finally, the bending angle of the actuators made of
different limiting layers was tested, and the deviation between experimental results and theoretical
analysis was within 5% , verifying the mathematical model’s accuracy. The end force test results showed
that the actuator with the PDMS/PTFE ratio of 8: 1 was better than that of pure silicone soft actuator, and
the maximum end force can reach 2. 45 N. Using a soft manipulator for grasping experiments on various
items, the maximum grasping mass was 420 g.
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Fig. 1  Overall structure of soft hand manipulator
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Fig.3 Flow chart of soft actuator production
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Fig.5 Theoretical results of bending properties of soft actuator structure parameters and limiting layer materials
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Tab.1 Geometrical parameters of soft actuator
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