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Driving Performance of Single-track Rubber Roller Driving Device

Zhang Kaixin Zhang Yanlin Zhou Bo Yuan Qiaoxia Lu Gen Zhao Liang
(College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract; The driving performance of single-track rubber roller driving device was studied. The test was
carried on a test-bed with floating vertical pressure clamping and 2-DOF of opposite torque. The curves of
compression, friction and positive pressure were figured out. In order to further analyze the deformation
micro status of rubber roller, Mooney — Rivlin model in nonlinear finite element and augmented
Lagrangian contact algorithm were utilized in numerical analysis. The relationship among positive
pressure, adhesion area and compression was analyzed. The contact stress distribution, friction stress
distribution and contact state distribution were also obtained. The simulation results of relationship
between positive pressure and compression were found to be accordance with the experimental results,
which verified the correctness of driving performance relationship between positive pressure and friction.
The results showed that, when the positive press was 2 750 N, the maximum single static friction was
1167 N, the macroscopic friction coefficient was 0. 85, the adhesion area was 1 909 mm’, and the
compression was 4. 6 mm, which met the static technology demand for orchard transportation.
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Fig. 1 Force schematic diagram of rubber roller
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Fig.2 Mechanical model for rubber roller
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Fig.3 Micro unit on interface for rubber roller
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Fig.4 Schematic diagram of test-bed’ s structure
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Fig.5 Rubber roller with and without compression

(a) JE4EHT (b)) JE4E/E

& 6 s Ry de KR 1 5 0E H ) Z [l iY 56 &
Y=0.3779x +216.49 (R*=0.9562) (4)
1800
1600
1400
1200
E 1000
800

0 500 1000 1500 2000 2500 3000 3500 4000
1EHJI/N

F6 PRI SIER T Z E R R
Fig. 6 Friction
K7 Bis R GRS IE R Z B CHR . il
25 AT UL O R 2
Y, =1.823 4lnx, —5.4572 (R> =0.9153) (5)

’,.MO’%..

P OIS
o
*

FE 46 #/mm

—— B4

6
5
4
3
2
1 — X RS
0

1 . . . . |
500 1100 1700 2300 2900 3500
EEJIN

B7 4w 5IEREZENXER
Fig.7 Relationship between compression and positive pressure
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Fig.8 Model and mesh of rubber roller guideway
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Fig. 10  Comparison of compression between

experiment and simulation
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Fig. 13 Contact stress
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Fig. 14  Friction stress
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