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Fig.2 Diagram of mesh generation and finite element

model of Tweel tire
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Fig.3 Radial stiffness curves of non—-pneumatic tires
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Fig.7 Radial reaction forces in time domain of
optimized tire crossing three types of obstacles
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Fig. 10 Relationship between radial vibration amplitudes of original tire and optimized tire and rolling speeds and obstacle heights
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Fig.15 Comparison of longitudinal vibration amplitudes of

original tires and optimized tires

WARACR , H 5 WA i B AR LT G BB TR
SR B3R, AR EE G DR SR B B, H YL
Tr1] 415 20y M L ot 2 R AR 95 A ~F- 9, LA i e ) AT L
VG- b 3 7 VR 2 R R RS R R T AR Ak R
MR E o
2.3.3 HEEMEHSH

Y T EE 78 AR 6 00 W B2 Y AR 2 A0, HAE IR

Ay M AR SR 20 km o h A TR AR IR
IR, HL IR B B 30 km « b AG AR AK
R II R . L, RR S H20 km « h MER
Fz 3 71 255y Wl B, WF I8 AS [R) B A 40 1 32 7
SRR ) SRR R AR b . [FIRER T 3 BT AR TRIVR
Sh T AR Ee G 5 IR LG B G 1 B 1 I I, e
30 mm [ AT = B R TSR

AR T AR 2 14 G e ot R Ry 8 i R B A 4y L 2
ol R -0 L 58 A FE RS | RIDRE R S R A4 Ak
Bash S BR, anE 16 R o

A TAE B4 b R 7 WA AR S 43 i X 42, 3l
Tk SAN A5 R b T WA A v 2 08 4 BT L e i
S5 ES R A 2 R T 0 D Sl I 6 A O
JE 77 AR o 2 5 IR A L S

JE G 5 iR 5 1 A e s R VR sh B E SR 20
km « h URIUAS [ [ A5 4 10 R 51k o A R 114 42
FE I WEAE IR 7R 7, 76 FE A i BE 30 mm A
I 2 S B T 54 8 I A T8 1 4 M s 06 {1 4n 6 8
JP7R o

S B A5 R vh LR S iR 5 00 Ak B G 1 2
JE W AEFRAEZE AN TR o

M7 (a) AT LA H: ZEBE RS2 5 B9 10 mm
I, Ak 56 G B4 327 R 7 W (B b o 25 K TR IR 56
Jif AR T DAL AE IR e R 1 S A0 B rh e b R )
W (A 85 IRk 2y, b I A A 8 i 1 % ) R 1l 4
Sl R B G R, TR Bl 4 55 A B RS R B S 20R130
mmi, P A5 I A 2 i T 0 (A o 25 35 /N T D
U TR U IO Ab 5 i 7 1 VR Bl ok R v 1 e
& 3k shas /0N, PR IR H 3 1 e ) 73 Ak A s L
LA A B T 8 A2 1 RN 1 41 2 R (80N, A Ak %e
Jif A B S AR AR AR



148 Bk Tk 20244557148

CPRESS
+0.626 CPRESS

(a) LB Iy (b) $2& fith i 5495

CPRESS CPRESS

(o) SERTERLHY) L (d) RIVKE B = W Ak 4

CPRESS

+0.627
+0.575
+0.523
+0.470
+0.418
+0.366
+0.314
+0.261
+0.209
+0.157
+0.105
+0.052
+0.000

(e) Ml o

E16 #BRERETRE

Fig. 16 Tire obstacle crossing processes

®7 BEHRBBRERUBIRERINEZH20 km - h'H x8 RAERMRSMURKRERERYSEHNI0 mmn
FEESYEE TSN EES R EbEIEE TRIFEFEE T 5 # b 5 Rt E i E
Tab.7 Ground pressure peaks of original tire and optimized Tab.8 Ground pressure peaks of original tire and optimized
tire in five obstacle crossing steps at rolling speed of tire in five obstacle crossing steps at obstacle height of
20 km - h™' and different obstacle heights MPa 30 mm and different rolling speeds MPa
R EYT=I 13 Hefbln SEAqekE M BEE B Wb/ MR HibRE ceadERs MBIE MR
fE/mm I T4 i b B 45 (km-h")  JFE iy WL B AR
Eyak i NG
10 0.71 1.89 1.74 2.35 0.66 10 0.71 2.86 1.47 2.44 0.56
20 0.71 2.87 2.15 3.59 0.67 20 0.63 3.95 1.80 3.53 0.63
30 0.63 3.95 1.80 3.53 0.63 30 0.52 2.30 1.64 3.11 0.61
AL i
10 0.60 1.89 1.42 2.47 0.68 10 0.68 2.98 1.65 2.78 0.58
20 0.60 2.47 1.87 2.81 0.67 20 0.55 3.51 1.86 3.25 0.57
30 0.55 3.51 1.86 3.25 0.57 30 0.57 2.36 1.41 2.25 0.72

M7 (b) 7T LA - R F 710 km + b I, DAL 5 i A 12 M T e AR o 25 K T I R 4



2

Jal R A Al FE AR IR B TR SRR 2 17 L3 149

40

(%)
(=}

20

WA 25 B /mm

! !

0 02 04 06 08 L0 12 14
PRI WERbRiEZE / MPa

(a)v=20km *h”'

v/ (km *h)

!

1 1 1 1
0 02 04 06 08 1.0 12 1.4

!

Helh W AR E2E /MPa
(b) FEfFH =5 =30 mm
BRI m—Ufith.
B17 SNHESRHPEGBRRSAARRN
BEiMENIEEREE
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Simulation Analysis of Rolling Obstacle Crossing Vibration of
Non-pneumatic Tire

ZHOU Haichao, WANG Ronggqian, WANG Guolin, LI Huiyun
(Jiangsu University , Zhenjiang 212013, China)

Abstract: The simulation analysis method was used to explore the rolling obstacle crossing vibration
characteristics of the non-pneumatic tire. The finite element model of the non-pneumatic tire was
established, the rolling obstacle crossing vibrations of the spoke type original non-pneumatic tire (referred
to as the original tire) and spoke bionic optimized non-pneumatic tire (referred to as the optimized tire )
were simulated and analyzed, and the effects of the rolling speeds and the obstacle heights on the radial and
longitudinal vibration of the original tires and optimized tires were investigated, as well as the relationship
between the vibration characteristics and the standard deviations of the grounding pressure during the two
kinds of tires obstacle crossing. The results showed that the increase of the rolling speeds and obstacle heights
during the two kinds of tires obstacle crossing would exacerbate the radial and longitudinal vibrations.
Compared to the original tire, the vibration reduction effect of the optimized tire was mainly reflected in
its stable vibration characteristics at varying rolling speeds and obstacle heights. The standard deviation of
the ground pressure peak could partly characterize the vibration intensity of the non—-pneumatic tire. The
simulation analysis of rolling obstacle crossing vibration of non-pneumatic tire laid a theoretical foundation
for the study of dynamic characteristics, and was of important significance for improving vehicle stability.

Key words : non-pneumatic tire; rolling obstacle crossing; vibration characteristic ; simulation analysis



