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Table 1  Chemical structure of synthetic TPR and Mooney viscosity of raw rubber

EES M, M, MM,  w( R/ % T,/C T,/C  ARTTERE ML, 4 (100 C)
TPR1 229 638 363 961 1.58 76.7 -94.3 2.8 81
TPR2 186 789 300 428 1.61 78. 1 -95.3 5.2 37
TPR3 287 414 451 727 1.57 77.2 -94.6 3.5 111
NR -72 ~30
H ¢ 1 a1, & R TPR B8 AR X 4 i i K2 G RHR AL
18 5 ~29 1 , XS FRESARN1.5~1.7 , )&y Table 2 Composition of the shoulder compound
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Fig.1 Mooney viscosity of the shoulder compound
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Table 3 Vulcanization characteristics and Mooney scorch of the shoulder compound

(IR =2 M, /(dN-m~") My/(dN-m~") tio/s loo/s V,/min~! ts/s lys/s Aty /s
1 6. 61 28.91 124 174 1. 69 1073 1257 184
2 13. 50 38.83 136 228 1.00 959 1092 133
3 6. 85 28.77 131 182 1.69 1070 1220 150
4 7.68 29.42 129 183 1.61 1060 1205 145
5 7.93 30. 56 129 183 1.61 1016 1154 138
6 7.99 30. 46 125 175 1. 69 994 1138 144
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Table 4  Physical properties of the shoulder vulcanizate

el dns HBEC A WHJE 100% @ J1/MPa  PifsRE/ MPa  FIBIHER/ %  KAZE/% 8 E/(KN-m~')  F#E/ %
1 73 4.92 15.5 267 6.0 38.1 71
2 77 5.4 98 1.2 24.5 77
3 72 4.94 12.1 227 3.2 39.6 71
4 72 5.26 12.6 212 1.6 38.9 71
5 74 5.38 12.6 211 2.4 37.8 70
6 74 5.26 14.0 228 2.3 38.1 71
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Table 5 Aging properties of the shoulder vulcanizate

it 75 FLIT5R B/ MPa e P A/ % PR ik
i EA A} A AL/ % ZALHG ey A A/ % M
1 15.5 10.2 -34.2 267 145 -45.7 0.36
2 5.42 5.46 0.74 98 72.6 -25.9 0.75
3 12. 1 8. 68 -28.3 227 124 -45.4 0.39
4 12.6 9.77 -22.5 212 139 -34.4 0.51
5 12.6 8.74 -30.6 211 120 -43.1 0.39
6 14.0 9.85 -29.6 228 120 -47.4 0.37

M 5 Al A1, TPR G fb i i & Ak PERE L T NR
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Table 6 Fatigue resistance of the shoulder vulcanizate

JE4EIE 55 JE BRI 55
S; K %55 TR ANYAOE
AHR % wIt/C AT/ % PeRH/10*
1 5.1 24.7 2.2 1.5
2 0.1 21.5 0.4 1.5
3 4.4 23.7 1.2 1.5
4 4.5 25. 4 1.2 1.5
5 3.8 25.8 1.1 1.5
6 4.1 24.9 1.1 1.5
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Table 7 Wear resistance and rolling resistance of the

shoulder vulcanizate

Bty BRI/ EBIH 1/ A FRIES

%% [em’-(L6Lkm)~'] (Jom™')  ZH/mm ‘EH/C
1 0. 745 2.87 1.84 31.5
2 0. 543 1.88 1.59 30. 8
3 0. 501 2.45 1.94 33.6
4 0.522 2.04 1.82 30.7
5 0. 601 1.94 1.76 32.4
6 0. 622 1.78 1. 84 28.6
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Table 8 Loss factors of the shoulder at different

temperatures

(a3 /e tand

Gi's ’ 0 60 C
1 45 0.1108 0. 066 6
2 < =70 0.076 8 0.0521
3 —47 0.099 8 0.052 4
4 —47 0. 1050 0.0629
5 45 0.093 4 0.0515
6 —47 0.086 4 0.046 0
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Fig.2  Plot of loss factor tan & vs.

temperature for the shoulder
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Incorporation of trans-polycyclopentene rubber in
tire shoulder compounds

HE XiaoJin'?  WANG Xue'” QIU YingXin'*> CAO DaPeng’ CHEN JianJun'~

(1. Yanshan Branch, Beijing Research Institute of Chemical Industry, Sinopec, Beijing 102500 ;
2. National Engineering Research Center for Synthesis of Novel Rubber and Plastic Materials, Sinopec, Beijing 102500 ;
3. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 , China)

Abstract ; The incorporation of irans-polycyclopentene rubber (TPR) with three different relative molecular weights
in tire shoulder compounds has been studied. The results show that compared with natural rubber (NR) and buta-
diene rubber/natural rubber (BR/NR) , the resilience, wear resistance, aging performance, compressive fatigue
property and low temperature property of vulcanized TPR are improved significantly, while the tensile strength and
tearing strength decrease. In addition, the rolling resistance is reduced and the wet skid resistance is slightly poo-
rer. The mechanical properties, aging resistance, wear resistance, low temperature performance, dynamic mechan-
ical properties and rolling resistance of vulcanized TPR/NR are improved. TPR2 having a lower relative molecular
weight shows better overall properties. TPR is not suitable for tire shoulder rubber alone, but has better perform-
ance when used in combination with NR.

Key words: irans-polycyclopentene rubber; shoulder compound; physical and mechanical properties; rolling re-

sistance



