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Research of Three-Cavity Bionic Soft Crawling Robot
HUO Qianjun,LIU Sheng,ZHANG Yuanfei, CHENG Guoqing, MAO Wei

(School of Mechanical and Automobile Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract ; In order to improve the complex structure and cumbersome control systems of the soft robot, a pneumatically
driven bionic soft crawling robot composed of a three-cavity external corrugated soft driver and front and rear clamp feet
was designed. According to the internal air pressure of each air cavity of the driver, the bending deformation was
generated in different directions, and the worm-like movement of the crawling robot such as moving forward, turning,
and raising its head was realized. At the same time, a nonlinear mathematical prediction model was built based on the
principle of virtual work and the Yeoh model. In order to verify the accuracy of the prediction model, a finite element
simulation analysis and a physical prototype test were designed, and the obtained data was compared with the predicted
value of the mathematical model. The results show that the nonlinear mathematical prediction model is effective. A
three-cavity bionic soft crawling robot with simpler structure, more flexible bending, and better mechanical properties
was proposed, and the established mathematical prediction model can predict the bending step size of the three-cavity
soft driver more accurately under different air pressures.
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Figure 1 ~ Structural diagram of soft robot crawling
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Table 1  Software driver design parameters
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Figure 2 Schematic diagram of flat

structure of driver airbag
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Figure 3  Structure parameter of driver arching
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Figure 4 Comparison of simulation and experiment
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Figure 5 Step value of driver under

different air pressure and air cavity
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Figure 6 Movement posture of crawling robot

HIPE 6 n] A, TCAT ML e A A 5 017 05 Lz
ek NIRRT HLg N IRATRE ST, #E4T 1T Unl&l
7 P YR BEE 3R o

M T LT

(a)ie s bFES ©E (DK FER ()F2RMR

BT JRATHEARHIZZHE
Figure 7 Forward motion diagram of crawling robot
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