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Abstract

A software actuator that can meet the output force of message is proposed on the basis of the biological
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soft actuator;

structure of an elephant’s nose to satisfy the output force equipment of a massage robot. The output force of output force;
the soft actuator is mainly determined by eight internal factors, such as the length, diameter, and material Abaqus simulation ;
properties of the actuator, and four external factors, such as the fiber wire material, the number of winding moment balance equation
loops of the fiber wire, and the initial braiding angle. According to Hagen-Poiseuille’s law, the relationship
among pressure, cavity diameter, and actuator length is analyzed. The method of limiting the radial deforma-
tion is determined by discussing the winding ways of the fiber wire inside the actuator. The theoretical model
of the actuator’s output force is established by using the geometric equation and the moment balance equation
after the actuator deforms. The optimal parameters of the actuator structure are determined on the basis of the
theoretical model and the simulation model generated by the Abaqus simulation software. When the pressure
is lower than 6 kPa, the experimental results are in good agreement with the theoretical model under the opti-

mal parameters. Therefore, the theoretical model is accurate.
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Fig.1  Soft massage robot
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Fig.2  Actuator structure
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Fig.3  Analysis of the fiber line winding deformation
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Fig.4 Fiber line diameter change curve
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Fig.5 Actuator force analysis
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