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Tab.1 Oxygen gas permeability parameters of compounds

ek Mﬁz?;ﬁz >§110"/ 7@%%ﬁ3x 105/l

(m®*s™) (mol*m”’<Pa')
i} 3.051 4.514
i S 8.579 4.597
o 7.103 3.739
it 2 6.669 4.000
JiEEEN 6.750 3.698
gl 1.495 3.719
AT 0.491 5.588
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Tab.2 Nitrogen gas permeability parameters of compounds

ek %J"ﬁﬁz%zéﬁz >§110“/ ?@ﬁ@%iﬁ;}x 107

(m*+s™) (mol*m”+*Pa’)
Ji=gin] 6.465 1.670
Tt B e 6. 880 2.049
FUR/ 5.273 1.690
R 4.647 1.982
A 5.225 1.633
Ji 13.710 1.450
RN 0.278 2.108
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Tab.3 Oxygen gas consumption rates and impurity gas

-1

. -3
formation rates of compounds mol*m” s

ekt AT FER COLEME 5 KA WL A
FEx10" X107 HARx 10"

;3] 0.280 0.211 0.589
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TR ) 9. 690 0.167 0.802

WA 1.870 4.430 9.740
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Fig.1 Finite element analysis model of tire with air chamber
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Fig.2 Comparison of simulation and test results of

oxygen gas consumption rates of compounds
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Fig.3 Oxygen gas pressure distribution in tire after
inflation of 105 d
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Fig.4 Nitrogen gas pressure distribution in tire after
inflation of 105 d
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Fig.5 Comparison of simulations and test results of

tire inflation pressure losses
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Tab.4 Oxygen gas and nitrogen gas permeability parameters of
different inner liners

) 10 e % B

pinziesney T EEIG0Y R
NI —m mx &R EA
60/40 6.20 3.55 6.02 2.30
70/30 5.73 3.26 5.98 2.29
80/20 5.30 2.91 5.87 2.19
90/10 4. 88 2.63 5.69 2.01
100/0 4.76 2.46 4.81 1.99

FI %6 6 78 AR 7 46 2 A3 BR T 43 A A5 A 1
SN R P 2 S B 7 fe iR B IPLR, 45 2R &l 6
Jim

M 6] AL, AT 2 IKBIIR/BRI At 5 %8

RIPLR E A T LM &R, WA Z BIIR/BRIT:
FH K, 58 BRTPLR A /N, Rt , 36 K N 4 2 e
BIIR/BRIfH Lt 23 i F /N IR IPLR
3.2 AWEEE

AR AT 2R X R IR IPLRA B, A
T A B v 48 G N &) 2 (BIIR/BRIFFH H890/10)
JEEE 1. 45 mm, fE UL EAL b 2 50, 3 mm Al

0.85

0.80 -

0.75

IPLR/%

0.70 -

0.65

0.60

50/50 60‘/40 70)30 so)zo 90)10 100/0
N EEBIIR/NRIFFH

El6 M+t ERBIIRA 53T RIPLREIIN

Fig.6 Effect of inner liner compound formulas on tire IPLRs
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Fig.7 Effect of inner liner thickness changes on tire IPLRs
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Fig.8 Effect of nitrogen gas/oxygen gas volume ratios of

inflation mediums on tire IPLRs
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Fig.9 Effect of inflation pressures on tire IPLRs
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Study on Simulation Method of Tire Inflation Pressure Loss and
Its Influencing Factors

WANG Guolin, QI Meng, LIANG Chen,JI Liu
(Jiangsu University , Zhenjiang 212013, China)

Abstract: In this study, the oxygen gas consumption and gas diffusion process of the compounds
of different tire parts were analyzed, the finite element analysis model of tire inflation pressure loss was
established, and the effects of the tire inner liner compound formula, inner liner structure, inflation medium
and inflation pressure on the tire inflation pressure loss rate (IPLR) were studied. The results showed that
the prediction accuracy of the finite element analysis model of tire inflation pressure loss could be effectively
improved by considering the oxygen gas consumption of the compounds. The inner liner compound formula
and the inflation medium nitrogen/oxygen volume ratio had obvious effects on the tire IPLR, there was
an approximately linear relationship between the inner liner thickness and the tire IPLR, and the inflation
pressure had little effect on the tire IPLR.

Key words: tire; IPLR ; oxygen consumption; gas diffusion;inner liner; finite element analysis model
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