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Fig. 1 Gel content of cross- linked LDPE fibers with different
contents of DCP
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Fig. 2 DSC curves of LDPE fibers with different contents of DCP: (a) warming curves; (b) cooling curves

Tab. 1 Melting point and crystallinity of LDPE fibers with different contents of DCP

w(DCP)/% T,/°C AHJ(J-g") X/% T/°C AH/J-g") X /%
0 113.5 153.3 52.9 94.3 167.7 57.8
0.5 1132 143.1 493 94.5 151.2 52.1
1.0 112.9 136.8 472 94.6 143.5 49.5
15 112.7 129.1 445 94.7 134.6 46.4
2.0 1123 120.7 416 94.9 128.8 444
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Fig. 3 XRD patterns of LDPE fibers with different contents of DCP
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Fig. 4 Grain size of LDPE fibers with different contents of DCP
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Fig. 5 Stress-strain curves of LDPE fibers with different contents of
DCP
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Tab. 2 26 and grain size of LDPE fibers with different contents of DCP

w(DCPY%  200/(°)  Leo/nm  20u0/)  Luo/mm  260/)  Laghm X%
0 19.92 2.7 2158 12.9 23.90 74 53.7

0.5 19.88 2.5 21.56 12.1 23.84 6.9 44.6

10 19.82 2.5 21.58 1.7 23.90 6.7 42.1

1.5 19.86 24 21.44 11.4 23.88 6.5 39.3

2.0 19.92 23 21.40 112 23.86 64 37.8




Tab. 3 Stress, elongation and modulus at break of LDPE fibers with different contents of DCP

Stress at break

Elongation at Modulus at break

w(DCP)% Denier/dtex /(eN-dtex”) break/% /(eN- dtex”)
0 50.2 391 140.1 1933
0.5 55.7 411 88.8 3143
1.0 56.3 4.15 58.1 32.87
L5 57.1 422 46.7 35.36
2.0 57.8 427 30.8 38.97
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Fig. 6 Strength and elongation at break of LDPE fibers with
different contents of DCP
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Fig. 7 Creep strain of LDPE fibers with different contents of DCP

Tab. 4 Initial creep and 20- minute creep of LDPE fibers
with different contents of DCP

w(DCP)/% lnitiz;}%(:reep 22;:;;1;})26 True creep/%
0 12.48 19.82 7.34
0.5 12.16 17.72 5.56
1.0 11.39 16.10 4.71
1.5 10.96 15.15 4.19
2.0 9.97 13.34 3.37
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Fig. 8 SEM images of LDPE fiber: (a) 0% DCP surface; (b) 2% DCP surface; (c) 0% DCP section; (d) 2% DCP section
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Effect of Dicumyl Peroxide Crosslinking on the Creep
Resistance of Polyethylene Fibers

Yang Liu', Jing Zhao®, Wenjuan Wang’, Jinggang Gai'
(1. State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute of Sichuan University,
Chengdu 610065, China; 2. Petro China Liaoyang Petrochemical Company, Liaoyang111003, China)

ABSTRACT: Due to simple structure and lack of large side groups or branched chains, polyethylene (PE) fibers
have disadvantages such as poor creep resistance, which limits their application in various fields. Modified
polyethylene fibers with different contents of dicumyl peroxide (DCP) by melting spinning were prepared. The
effect of DCP content on the properties of modified polyethylene fibers was studied. The results indicate that the
addition of DCP leads to varying degrees of cross-linking of polyethylene molecular chains, resulting in decreasing
of the melting point and crystallinity of crosslinked polyethylene fibers, with minimal changes in crystal structure
and grain size. Compared to uncross-linked polyethylene fibers, the fracture strength and modulus of crosslinked
polyethylene fibers with 2% DCP content are increased by 9.2% and 50.4%, respectively, while the elongation at
break is decreased by 78.0%. In addition, with the increase of DCP content, the creep resistance of modified LDPE
fibers gradually improves. The creep elongation of LDPE fibers cross-linked with 2% DCP is decreased by 50.0%.
Using DCP as crosslinking agent, polyethylene fiber molecular chains are chemically crosslinked to form a cross-
linked structure, which reducing the slip between molecular chains and achieving the goal of creep resistance.

Keywords: polyethylene fiber; melt spinning; dicumyl peroxide; creep resistance



