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Figure 1 (a) FTIR-ATR spectra of UHMWPE fibers; SEM of (b) as-received fiber and (¢) treated fiber**
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Figure 2 Schematic illustration of reinforcing mechanism in different composite systems
(a) UHMWPE-PDA-0. 03%CNT/EL; (b) UHMWPE/EL-0. 1 %CNT; (¢) UHMWPE-PDA/EL-0. 1% CNT™ ),
Schematic diagram of PDA-EGDE modified UHMWPE fiber: (d) two-step method, (e) one-step method™
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Figure 3 (a) Reaction scheme detailing chemical cross-linking of PV A using an aldehyde-based cross-linking agent,
cross-linking results in the formation of an acetal bridge; (b) Theoretical reaction scheme for chemical grafting of

PVA on plasma activated fibers using a dialdehyde™"
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Figure 4 Fracture surface of composite made of (a) untreated fibers, (b) 5s corona treated fibers,

(¢) 7s corona treated fibers"*"
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Research Progress on Surface Modification of Ultra-high Molecular
Weight Polyethylene Fiber

SHANG Qing]~2 , ZHAO Han®*, ZHAO Ning2 , ZHAO Yi-ping] *, YIN Xiao-pin’,
DING Cai-ling®, XU Jian™*"

(1. State Key Laboratory of Separation Membranes and Membrane Processes, School of Material Science
and Engineering » Tiangong University, Tianjin 300387, China; 2. Laboratory of Polymer Chemistry and
Physics» Institute of Chemistry » Chinese Academy of Sciences» Beijing 100190, China s
3. Shandong Ruyi Technology Group Co. . Ltd., Jining 272073, China)

Abstract: Ultra-high molecular weight polyethylene (UHMWPE) fibers are widely used in fiber reinforced polymers
(FRP) because of their excellent properties. However, UHMWPE fibers inherently exhibit poor adhesion owing to the low
surface free energy and the lack of polar functional groups, which affect the performance of the composites and limit their
application. Surface modification can effectively increase the interface strength of FRP and thus improve the properties of
the materials. In this review, the recent research progress on the surface modification of UHMWPE fibers, with the
emphasis on chemical treatment, plasma treatment, corona discharge and radiation-induced surface grafting method, has
been summarized. and the development of modification method is prospected.

Key words: FRP; UHMWPE; Surface modification; Interface
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