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Tensile Strength and Adhesive Properties of
Hydrogenated Nitrile Rubber Synchronous Belt

YAN Guangwang , WANG Yan
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The hydrogenated nitrile rubber (HNBR) synchronous belt is made up of rubber, fiber rope and nylon
wrapping fabric, having a high requirement for the adhesion between the rubber and fiber rope. In the present
paper, effects of the ratio of curing agent, carbon-white, adhesive resin 1756HS, adhesive resin RC and zine
dimethyl acrylic(ZDMA) on the adhesive performance and mechanical properties of HNBR were studied. The
results showed that the tensile strength and adhesive strength of compound vulcanized by sulfur and dicumyl
peroxide (DCP) together were higher than those of compound vulcanized by DCP only. The adhesive strength of
the compound increased with increasing the amount of carbon-white, while the tensile strength decreased. The
orthogonal experiments further showed that ZDMA had the greatest impact on the adhesive properties of HNBR
among the three binder resins, resin RC followed, and the effect of adhesive resin 1756HS is small. The
influences of the three binder resins on tensile strength of HNBR is ZDMA> 1756HS> RC. The optimum ratio is
11 phr(parts per hundred of rubber)ZDMA , 5 phr RC, and 3 phr 1756HS.
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Tab. 1 Effects of vulcanization system on performance of HNBR compounds

WALH  Mu-M./ (N-m) IEBACEIE] 100 /s PLHSREE / MPa PIWHHI R /% BRECMEEE / HA RAIEAER /% hik )1 /N
DCP 1.855 1038 16.2 310.4 71 1.80 90.6
DCPFIS 1.955 985 26.3 432.1 71 3.72 132.4
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Fig. 1  Effects of carbon-white amount on tensile strength
HNBR and adhesion of HNBR and fiber rope
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Tab. 2 Factors and levels of tests

F3 RERITMXWER

Tab. 3  Test design and results of tests

A% o
ZDMA - . i 1756HS EA UL ;;igjiﬁ iRes
i M zsE B /MPa H1/N

wor i
1 1 1 1 266 744 270
1 2 2 2 257  7.84 279
1 3 3 3 239 792 283
2 1 2 3 247 976 271
2 2 3 1 233 10.04 289
2 3 1 2 236 1060 293
3 1 3 2 227 1016 313
3 2 1 3 243 1028 318
3 3 2 1 23.1  10.88 349

R4 EXZHREBEITHE

Tab. 4 Data calculation of orthogonal experiment results

K1(ZDMA) 25.4 7.73 277
K2(ZDMA) 23.9 10.27 284
K3(ZDMA) 23.4 10.44 327
KoK 2 2.71 50
K1(RC) 24.7 9.12 285
K2(RC) 24.4 9.39 295
K3(RC) 23.5 9.80 308
K=K 1.2 0.68 23
K1(1756HS) 24.8 9.44 204
K2(1756HS) 24.5 9.49 300
K3(1756HS) 243 9.51 295
KoK 1.5 0.07 6
K1(Z 1) 24.3 9.57 303
K2(%H) 24 9.53 295
K3(Z511) 24.3 9.32 291
KoK 0.3 0.25 12

K%
K -
ZDMA F & /phr RCJHE/ phr 1756HS HI &/ phr
1 7 3 3
2 10 5 5
3 12 7 7
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