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Surface modification of ultra-high molecular weight polyethylene fiber by
chemical etching method and its rubber matrix composites

LI Chun-yang, LI Wei-wei, LI Rui-pei, CHEN Zhong-ren "
(Laboratory of Preparation and Application of Specialty Polymers, Faculty of Materials Science and
Chemical Engineering, Ningbo University, Ningbo 315211, China)

Abstract; The effects of potassium permanganate etching on ultra-high molecular weight polyethylene (UHMWPE )
fiber are investigated to improve the interfacial adhesion between UHMWPE fiber and natural rubber (NR) matrix. The
UHMWPE fibers/NR composites are prepared with potassium permanganate-treated UHMWPE fibers. The results show
that the potassium permanganate etching can effectively increase the roughness and the oxygen-containing groups on the
surface of the fibers. The optimum modification conditions can be achieved under the following conditions: preparing
potassium permanganate etching by mixing 1: 30 mass ratio of potassium permanganate and nitric acid,and then putting
the UHMWPE fibers into this potassium permanganate etching solution to oxidize for 1 minute at room temperature. The
as-prepared fibers are added to NR with the mass fraction short fibers ranged from 0 to 6% . Compared with the pure
rubber samples, the hardness of UHMWPE fibers/NR composites is increased by 87% and the tear strength is increased
by 43% when the UHMWPE fibers to NR is 4: 100.
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