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Fig.2 Three dimensional finite element model of tire
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Fig.3 Comparison of fitting results of three

constitutive models
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Tab.1 Comparison of simulation and measurement results of
tire static load performance
it H HE S AE PSR/ %
FEASNEAR/ mm 1477.83 1 476.00 0.124
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Fig.4 Relationship curves between tire deflections and

drum diameters
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Fig.5 Schematic diagram of parameters a and b
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Fig. 6 Relationship curves among tire contact areas,
a and b with drum curvatures
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NEITAT LA Y« 5088 B 5 AR AN 52 0 5 i A
T6] 56 Al s 3 A1 A A, SR 3 ik s g RN T A 7
Ak, BIAH [ o7 B 1) 42 floh ) B % o B AR 1 K 2 AE
LAWY, HI N AR B A M s AR
R/NTO mibf, B e 1] 42 fi i g it 208 T 5 o B
PRI 00T ML — B, XS B ER 5RA
TUUH KR TR
i IBOAS [7) 5 5 RUST T 56 iR Jd 1) 422 fk g 4
A7, A8 7R o

2.0
181 1
L6} 3

<

E 1.4+ 4

S22k

ok

&=

% 0.8

=3

& 0.6
0.4
02+

0 50 100 150 200 250 300

FEAMENIR 02 B LR M 3 25 B 5 /mm
HERIE7,

E8 #REmEMENST

Fig.8 Circumferential contact pressure distributions of tires
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Fig.9 Relationship curve between tire shoulder strain energy

densities and drum diameters
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off-the-road radial tire
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Simulation Study on Effect of Drum Size on Durability of
Off-The-Road Radial Tire

YIN Haijian,LIU Benxin
[Techking (Qingdao) Special Tire Technology Research and Development Co. ,Ltd,Qingdao 266100, China]

Abstract: Taking the 445/95R25 all-steel off-the-road radial tire as an example, the three—dimensional
model of off-the-road radial tire was established, Yeoh model was determined as the optimal rubber material
constitutive model through fitting rubber material stress and strain test data, and the simulation research on
the impact of the drum size on the tire durability was conducted. The results showed that, under the same
inflation pressure and load, as the drum diameter increased, the tire deflection decreased, the contact area
with the drum increased,and the circumferential contact pressure distribution became more uniform, leading
to the decrease in the extreme values of the tire shoulder strain energy density, Mises stress and shear strain.
When the drum diameter exceeded 10 m, the effects of the drum diameter on the contact characteristics
between the tire and drum and the tire’ s mechanical properties were significantly reduced. When the drum
diameter increased from 1.7 m to 3 m, the tire shoulder strain energy density decreased by 5%, and the tested
tire durability life was extended by about 20%.

Key words: off-the-road radial tire; drum size;durability ; simulation analysis



