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Preparation and Properties of Water Swellable Nitrile Butadiene Rubber
Composites Reinforced by Polyacrylonitrile Fibers

FAN Zhiwei,YANG Jun',XU Ensong,PAN Xiaojie, WANG Fen
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: The modified water swellable nitrile butadiene rubber (WSNBR) composites were prepared by a
blending technique using nitrile butadiene rubber and water absorbent resin as precursors and polyacrylonitrile
fibers as a reinforcing agent. The influences of the amount of polyacrylonitrile fibers and water absorbent resin
on the water absorption and mechanical properties of WSNBR were investigated. And the distribution of the fiber
in the WSNBR was characterized by scanning electron microcopy. The results showed that the polyacrylonitrile
fibers were dispersed uniformly in the WSNBR, and the modified WSNBR achieved the best performance with
the addition of 10 phr polyacrylonitrile fibers and 60 phr water absorbent resin. The tensile strength and
elongation at break in the stress direction were 6.37 MPa and 943.1% , respectively, and 5.86 MPa and 715.3%
respectively in the vertical direction. The Shore hardness increased to 74 HA and the equilibrium time of water
absorption was shortened from 21 d to 9 d. The water absorption rate was 570.3% (by mass) and the mass-loss
rate was 4.85%.
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Tab. 1  Effect of polyacrylonitrile fibers content on
mechanical properties of WSNBR
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MPa R % MPa K%
0 4.87 1047 4.87 1047 69
5 5.63 945.1 4.99 784.2 71
10 6.37 943.1 5.86 715.3 74
15 5.66 828.2 5.16 533.8 75
20 5.29 638.4 478 412.7 78
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Fig. 1 Effects of polyacrylonitrile fiber content on (a)water absorption and(b)mass-loss rate of WSNBR
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Tab. 2 Effect of water-absorbent resin content on mechanical properties of WSNBR
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POAPSREE / MPa WK R /% PR / MPa Wi S R/ %
40 8.78 1056.40 7.81 853.78 66
50 7.44 981.84 7.29 803.43 71
60 6.37 943.08 5.86 715.29 74
70 5.48 822.50 5.06 607.48 76
80 4.80 763.48 4.30 494.41 79
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Fig. 2 Effects of water-absorbent resin content on (a)water
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