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Tab.1 Modelling dimensions of non-pneumatic tires except

spoke dimensions mm

W EE A £8;3
Liged 200.0 5.00
N )2 277.0 2.50
A i )22 279.5 0. 64
PURvINA] 280. 1 8.72
ARG 288.9 0. 64
SN 289.5 7.00
Jiii] 296.5 2.95
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Tab.2 Main structural parameters of spokes of
two non—-pneumatic tires

N BH Hufi B K
TWEEL# 4 4 UPTIS4 4 4

X ¥ 25 Bt 64
JEJE /mm 4.2 JEJE /mm 4.0
{2248 /mm 8 {2248 /mm 20
Derad-OuterZ i 0.15 ikfh/ ) 90
Derad-InnerZ:%§ 0.60 iR AVAG) 60
HiE 2/ () 135

JafeREfa/ () 1.97
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UPTISH i 48 45 10 ik M RIS S0 80 f 0 B . i 2%
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Fig.1 Real objects of two non—pneumatic tires
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Fig.2 Geometric models of two non—pneumatic tires
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Fig.3 Key structural parameter diagram of spokes of

two non—pneumatic tires
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Fig.4 Marlow equation curve of polyurethane material
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Tab. 3 Stiffness coefficients of reinforced layer steel cord MPa

EIEN Hefl EIES Hofl
Dy 0 Dssss 0.1
Dy 0.1 Dyyps 321.7758
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D3 0 Dy 0
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Fig.5 Three measuring points in spoke vibration
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Fig.6 Comparison of vibration time domain spectrum
vaveforms at three measuring points of spokes of

two non-pneumatic tires
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Fig.7 Comparison of vibration frequency domain spectrum

waveforms of upper quarter node of spokes of
two non—-pneumatic tires
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Fig.8 Comparison of vibration frequency domain spectrum
waveforms of middle node of spokes of
two Non—pneumatic tires
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Fig.9 Comparison of vibration time domain spectrum

waveforms of ground reaction forces of
two non—-pneumatic tires
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Fig. 10 Comparison of vibration frequency spectrum
waveforms of ground reaction forces of
two non—-pneumatic tires
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Comparative Analysis of High-speed Vibration Characteristics of UPTIS and
TWEEL Non-pneumatic Tires Using Finite Element Method

LIANG Zheng,HAN Xue,LU Yonglai, WANG Kejian,LI Fanzhu
(Beijing University of Chemical Technology , Beijing 100029)

Abstract: The high-speed vibration simulation analysis method of non-pneumatic tires was established.

The high-speed rolling behavior of non-pneumatic tires under a certain load and rotation speed was

simulated, and the vibration time domain signals of the key component spoke and ground reaction force were

extracted. The vibration time domain signal was converted into the frequency domain signal through the fast

Fourier transformation technique combined with Hamming window. Based on the established high-speed

vibration simulation analysis method,the high-speed vibration characteristics of two typical non-pneumatic
tires, UPTIS and TWEEL were compared and analyzed. The results showed that compared with the TWEEL

tires, the vibration frequency domain of the ground reaction forces of the UPTIS tire had fewer characteristic

vibration frequencies and smaller vibration amplitudes during high-speed rolling, that is, the high-speed
vibration absorption of the UPTIS tire was better than that of the TWEEL tire under the same bearing

capacity. The high-speed vibration simulation analysis method established in this work provides support for

the structural optimization of non—pneumatic tires.

Key words: non-pneumatic tire; UPTIS tire ; TWEEL tire; high-speed vibration; finite element analysis





