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Influence of treatment conditions on properties of UHMWPE fibers

ZHU Xuzhao' XIONG Jie' XU Shuyan" SONG Yeping HUO Pengfei'
1. Key Laboratory of Advanced Textile Materials and Manufacturing Technology ~ Ministry of Education
Zhejiang 310018  China
2. Art Department Hangzhou Vocational & Technical College Hangzhouw Zhejiang 310018  China

Zhejiang Sci - Tech University ~Hangzhou

Abstract The influences of heat, wet, and plasma treatments on mechanical properties of UHMWPE fibers
under normal environmental conditions were studied, and the rules and mechanism of the influence were
preliminarily discussed. The results show that the tensile strength of UHMWPE fibers decreases considerable
after heat treatment, while breaking elongation increases slightly with rising temperature of heat treatment. The
duration of wet treatment has no prominent influence on the mechanical properties of the fibers and the tensile

strength decreases with rising temperature of wet treatment. Plasma treatment results in some pickling on the

surface of the fibers and their tensile strength and breaking elongation decrease.
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Fig.1 Effect of heat treatment time on

tensile strength of UHMWPE fibers
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Fig.2  Effect of heat treatment time on
elongation at break of UHMWPE fibers
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Tab.1 Effect of heat treatment time on
UHMWEPE fibers’ orientation factor
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Tab.2 Effect of heat treatment temperature on
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Fig.3  XRD profiles of UHMWPE fiber after heat treatment
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Fig.4  Effect of wet treatment time on

tensile strength of UHMWPE fibers
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elongation at break of UHMWPE fiber
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Fig.6  Effect of plasma treatment time on

tensile strength of UHMWPE fiber
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Fig.7 Effect of plasma treatment time on
elongation at break of UHMWPE fiber
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Fig.8 SEM images of UHMWPE fiber. (a)Unireated
fiber; (b)Plasma treated fiber
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(a)Untreated; (h)Heat 80 °C> 10 h;

(c)Wet 80 °C»10 h; (d)Plasma 60 W, 6 min
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