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Finite element analysis of adhesion of surface modified UHMWPE fibers
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Abstract UHMWPE fibers were treated by chromic acid oxidation and pyrrole vapor deposition respectively.
The interfacial shear strength of the fiber/epoxy resin system was tested, and then calculated by finite element
method. The calculated interfacial shear strength was compared with the experimental value. The results show
that the calculated interfacial shear strength of chromic acid treated UHMWPE fibers/epoxy resin system
revealed a better agreement with the experimental value; and slightly higher than the experimental value.
Increasing pyrrole vapor deposition polymerization time, the calculated interfacial shear strength approached the

experimental value. When pyrrole process was 1 h, the calculated value was nearest to the experimental value.
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UHMWPE Cultrahigh molecular weight polyethylene) fiber: chromic acid oxidation: pyrroles
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Fig.1 Sketch map of micro-debonding testing
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Fig.2  Morphology of epoxy resin drop
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Fig.3  Fiber microdebonding mesh graph
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Fig.4 Stress distributing graph of fiber composite
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Fig.5 Linear stress graph
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Tab.1 Parameters of PPy/UHMWPE fibers by
different processing time
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