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Fig.1 Diagram of PCR tire structure
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Tab.1 Parameters of Yeoh constitutive model of
tread compound

g/ C Ch Cyo Cy JE4R %
40 0.484 7 —0.6509 1.075 1 0.062 5
60 0.3769  —0.2400  0.2811 0.080 4
80 0.234 2 —0.0127 0.0200 0.129 4

®2 BAERWLFHRBAETF
Tab.2 Shift factors of WLF equation of tread compound

WE/C BEMT | mE/C  BENT
—10 2.5123 50 —0.3586
10 1.3296 80 —1.2549
30 0.396 5 120 —2.1507
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Fig. 3 Finite element modeling process of
tire with complex pattern
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Tab.3 Verification conditions of tire finite element analysis
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Fig. 4 Simulation verification results of tire footprint
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Tab.4 Simulation verification results of tire footprint
310 ;/4(/ parameters and rolling resistances
g 3 WoH DR WHRZEH /%
:@ 306 | M EVR S8
%‘ Heb ER KA 2/ mm 139.0 136.0 —2.21
® 2 b B i 2/ mm 157.7 161.0 2.05
302 2 LSHW" /mm 126.27  136.00 7.15
Z//I/ RSHW?/mm 125.96  132.00 4.58
298 | EF /N 34.40 35.56 3.26

1
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SRS/ (km + h')
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Tab.5 Temperature prediction results of failure observation points corresponding to
different scheme tires under typical speeds C

RS AR At A 5B 2 A A 2 A Ji e e i i /e i Ve fo v

ETRE 100” 1207 140” 100” 120” 1407 100” 120” 1407 100” 1207 1407
1 57.20 61.70 66. 40 52.01 55.82 61.12 44.10 47.40 51.00 67.60 71.50 77.00
2" 56.50 60. 80 65.30 52.41 56.61 63.62 43.70 46.90 50.30 66.40 70.20 76.30
3* 56.20 60.40 64. 60 52.91 58.31 64.71 43.50 46. 60 49.80 65.30 69.70 74.90
4" 56.20 60.30 64.30 54.01 60.51 65.01 43.40 46.50 49.60 64.70 69.30 73.40
5* 56.30 60.20 64.20 56.81 61.31 65.21 43.50 46.50 49.60 65.10 68.60 71.90
6" 56.00 60.10 64.40 53.01 59.01 65.21 43.60 46. 80 50.10 64.90 69.60 74.30
7 56.10 60.30 64. 60 53.01 58.61 65.31 43.60 46.70 50.00 65.10 69.60 74.60
8" 56.20 60.40 64.60 52.91 58.31 64.71 43.50 46. 60 49.80 65.30 69.70 74.90
9* 56.40 60. 60 65.10 52.81 57.81 65.61 43.40 46. 60 49.80 65.60 69.70 75.60
10° 56.60 60.80 65.40 52.71 57.31 65.61 43.40 46.50 49.70 66.00 69.90 76.20
1’ 56.50 62.30 69.70 56.41 63.91 71.62 43.80 47.50 51.80 67.80 74.30 83.30
12* 55.20 59.50 64.20 54.51 61.11 66.71 43.50 46.80 50.20 64.80 70.30 75.80
13 56.50 61.10 66.10 53.21 58.71 66.31 43.30 46.50 49.90 65.60 70.40 76.90
14° 56.20 60.40 64.60 52.91 58.31 64.71 43.50 46. 60 49.80 65.30 69.70 74.90
15" 60.00 64.30 68.50 52.51 56.51 63.81 44.20 47.30 50.50 65.50 69.00 74.00

TE: D) 7 A7 5 EIARTR Bt ER A A7 (B AR 5 2) % AT 30U (km « ) o
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Fig. 6 Temperature changes of left and right end points of
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different scheme tire belts
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Study on Influence of Belt Structure on High-speed Temperature Field of
PCR Tire with Complex Pattern

SHI Caixia', MENG Zhaohong',SU Ming', WANG Jun',LUO Baoyu',HE Yan®

(1. Qingdao Doublestar Tire Industry Co. ,Ltd,Qingdao 266400, China;2. Beijing Research and Design Institute of Rubber Industry Co. ,Ltd,
Beijing 100143, China)

Abstract: The 3D modeling and high-speed heat build-up simulation analysis of the PCR tire with
complex pattern were carried out. The influence of belt structure on the tire high—-speed temperature ficld was
studied from the perspective of thermodynamics. The mechanism of delaying or accelerating material fatigue
failure by the coupling of cord steering effect and pattern structure was analyzed. The results showed that,
the correlation between tire high—speed heat build-up and belt structure parameters was, from large to small,
the belt cord angle,the total belt width and the belt cord warp density. In the tire driving speed range under
investigation, when the driving speed increased by 20 km * h™', the temperature increase of each tire failure
observation point was greater than 3 °C,and the temperature difference of the same observation point on the
left and right sides of the tire model increased with the increase of driving speed. The tread pattern groove
structure played a very important role in the rapid diffusion of heat inside the tire,and a reasonable pattern
structure could delay tire high—speed failure. However, the structural layout of the tread pattern needed to
consider the influence of cord steering effect in order to avoid the mutual interaction between the two which
might accelerate the fatigue failure of rubber materials.

Key words: PCR tire; complex pattern; belt; high—-speed temperature field; cord steering effect; finite

element analysis
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