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Thin-Sheet Soft Crawling Robot
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Abstract;In order to improve the slits passing ability of soft crawling robot, a thin-sheet soft crawling robot was
designed. Using the dielectric elastomer materials with characteristics of high energy density, extremely fast response
speed, low production cost and good deformability as the drive,the compression springs installed on both sides of the
drive were used as energy storage, so that the thin and light characteristics of the drive can be maintained when
outputting thrust. The unidirectional friction plate was used as the foot of the robot to propel the robot forward. The robot
tested in the experiment has a length of 100 mm, a width of 65 mm, a height of 15mm and a mass of 34.7 g. Through
the control variable method, the influence of different voltage amplitude, different frequency and different number of
hard fiber strips on the crawling speed of the robot was analyzed, and the appropriate signal input was selected. The
results show that the maximum crawling speed of the robot is 46.6 mm/s, the maximum load is 60 g, and the maximum
crawling slope is 15°. The designed robot can crawl in a slot of only 17 mm and have a good motor function.
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Structure and principle of soft crawling robot
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Figure 2 Equipment and physical objects
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Figure 3 Sine wave
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Figure 4 Crawling velocity of soft robot

at different frequencies
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Figure 5 Relationship between number of different

acrylic thin strips and crawling speed of soft robots
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Figure 6 Movement speed of soft robot under

different voltage amplitudes
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Figure 9 Movement process of crawling robot
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