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Imitation Octopus Sucker-Type Tire Tread Pattern Design
and Finite Element Analysis
ZHOU Likun, WANG Hongwei
(Military Traffic & Transportation Department , Armed Police Logistics Institute, Tianjin 300162, China)

Abstract; In view of the inherent defects of traditional anti-skid chain, inspired by octopus suckers, with
bionics principle and vacuum adsorption theory and combined with the ice surface anti-skid facts, a pre-
liminary bionics random tire distribution model is founded based on rectangular layout rule with conical-
shaped sucker for bionic unit and the bionic tire 3D solid model is designed by using Pro/E software. Fi-
nally, ANSYS software is used to carry out the finite element analysis and simulation of the bionic tire en-
tity model; also, mechanical analysis and effective adsorption performance verification are made of the
sucker type pattern as viewed from the micro-angle. The simulation results indicate that the thread struc-
tural design of the sucker type pattern is rather rational, and such performances as tension-resistance and
compression-resistance are greatly improved so that the bionic tire can effectively adsorb the ice surface
and the tire adsorption and anti-skid performances can be guaranted.
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Fig. 1 Sucker rectangle layout
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Fig.3  Simulation octopus sucker type local plan sketch
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Fig.5 The truncated real entity model
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Fig.7 Finite element model force simplified diagram
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Fig.8 Finite element model of deformation diagram
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Fig.9 Finite element model of equivalent stress map
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Fig. 10  Finite element model of z direction displacement map Fig. 11  Finite element model of x direction displacement map
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