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Simulation of orchard transporter’s rubber roller
in rolling process based on Abaqus

ZHANG Kai-xin'  ZHANG Yan-lin' LIANG Xiu-ying' ZHANG Wen-yu'
ZHAO Liang' ZHANG Yao®
1. College of Engineering » Huazhong Agricultural University ,Wuhan 430070,China;
2. College of Foreign Languages s Huazhong Agricultural University sWuhan 430070 ,China

Abstract  To improve rubber roller’s performance in rail transportation, a power drive mechanism
for rubber roller was designed by using linkages and differential bevel gears for the purpose of adjusting
vertical pressure automatically to reasonable value according to the driving force and achieving torque e-
qualization and differential speed. In the experiment, Abaqus was applied to conduct dynamic simulation
of rubber roller in the rolling process, which was to study effect of the mechanism on rubber roller. In
the simulation, Mooney-Rivlin model and nonlinear contact algorithm, both from Abaqus, were applied
in numerical calculation. The relation between vertical pressure and power in rolling process and the re-
lation between speed and efficiency were obtained from simulation. By contrast, it was found that the
effect of the vertical pressure on power was basically in accordance with the experiment results. The ex-
periment indicated that the efficiency of rubber roller was 0. 7. The results showed that the mechanism
can make good use of driving force of two rubber rollers, automatically adapt to curve and save energy in
the state of low load. and thus it improves robber roller’s performance in orchard transportation.

Key words transporter; rubber roller; driving mechanism; simulation
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