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Design and implementation of peristaltic soft pipe robot
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Abstract: Based on the movement principle of the crawling worm
in nature and the characteristics of its structure and movement, a
soft pipe crawling robot is designed with the hexaprism driver and
the cylindrical driver as the main body of the robot. Two kinds of
motion modes of the robot in the pipeline are analyzed.By using
the finite element analysis technology, the deformation of the
hexagonal prism driver and the cylindrical driver are verified to
meet the robot motion requirements. Finally. the motion parame-
ters of the robot in different motion modes are obtained through
experimental tests, and the motion performance of the robot is
determined. The results show that the structure and motion mode
of the robot are feasible.
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Figure 1 Three-dimensional model diagram of

pipeline robot
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Figure 2 Schematic diagram of radial expansion motion
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Figure 3 Schematic diagram of axial bending motion
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Figure 4 Simulation of bending deformation of

hexagonal prismatic driver (50 kPa)
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Figure 5

Simulation diagram of expansion and

deformation of six-prism driver
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Figure 6 Relationship between driving pressure and

dimensional deformation
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Figure 7 Simulation of axial deformation of cylindrical actuator
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Figure 8 Relationship between driving pressure

and elongation
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Figure 11 Radial expansion movement
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Figure 12 Timing chart of the axial flexure motion

of the actuators
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