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Performance evaluation and reutilization study of degraded glass fibers
from 220 KV retired composite insulator
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(1. Hebei Key Laboratory of Green and Efficient New Electrical Materials and Equipment,
North China Electric Power University, Baoding 071003, China;
2. State Key laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: In order to realize the recycling and reuse of degraded glass fiber (d-GF), to obtain degraded glass fiber was
obtained by chemical degradation method from the selected the 220 kV retired composite insulator core rod, and the
mechanical, thermal, and microscopic differences between degraded glass fiber and ordinary glass fiber (GF) were
compared. Then, polyethylene (PE) composite materials (d-GF/PE, GF/PF) reinforced with different contents of glass fiber
were prepared to explore the reuse prospects of degraded glass fiber reinforced materials. The results show that silane
coupling agent can realize the surface modification of degradable glass fiber, and the modification effect is slightly better
than that of ordinary glass fiber. The surface of the degraded glass fiber is relatively rough, with scale like damage and a
small amount of resin residue in some areas, but there is no obvious erosion or fracture phenomenon on the whole. The
fracture stress distribution of degradable glass fiber is relatively discrete, and the average fracture stress is 1 520 MPa, which
is 29.95% lower than that of ordinary glass fiber. The interface state between glass fiber and polyethylene matrix in d-GF/PE
is good, under the same glass fiber content, the difference in maximum fracture stress between d-GF/PE and GF/PF is only
2.15 MPa.
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Fig.1 Extraction of the degraded glass fibers
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Fig.2 Preparation process of glass fiber reinforced
composite material samples
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Table 1 Tensile properties of degradable/ordinary glass fiber
reinforced polyethylene composite materials
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Fig.7 SEM images of tensile cross-sections for different

composite materials
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Fig.8 The DSC curves of composite materials with

different fiber contents
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Table 2 DSC statistical datas of composite materials with

different fiber glass contents

RIRIERL  SORIERD

Bk BRESC R TJ/C  AH /g X%

4 PE 127.5 142.5 137.5 71.14 26.34
10%GF/PE  125.2 143.9 1383 41.80 15.48
20%GF/PE 1253 144.6 1389  33.13 12.27
30%GF/PE  124.7 139.9 1349  63.16  23.39
10%d-GF/PE 1247 147.3 140.0 85.00  31.48
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30%d-GF/PE  124.6 145.8 139.3 7127 26.39
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