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Abstract: The effect of surface oxidation of polyethylene on the secure fusion of pipe was investigated. Oxidative func-
tional group such as carbonyl group was formed on polyethylene pipe by both thermal and ultraviolet oxidation con-
ditions which were usually applied during storage and fusion process. The bonding strength of fusion part of polyethylene
pipe decreased significantly due to the poor chain entanglement at the fusion interface as the degree of surface oxidation
increased. The deformation on debonded fracture surface of fusion part was reduced significantly as the degree of surface
oxidation increased.
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Figure 1. Butt fusion process of polyethylene pipe and preparation
of specimen for measuring mechanical property of fusion part.
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Figure 2. FTIR spectra of polyethylene pipe heat-treated at various
temperatures in air.

Table 1. Variation in Oxidative Induction Time (OIT) of
Polyethylene Pipe Depending on UV Exposure

Exposure time (h) 0 100 300 500
OIT (min) 95.5 40.7 20.1 7.7
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Table 2. Variation in Fusion Strength of Butt Fusion Poly-
ethylene Pipe Depending on UV Exposure

Exposure time (h) 0 100 300 500
Fusion strength (MPa) 16.9 15.7 14.7 13.6

(©) (d)

Figure 3. SEM micrographs of fractured surface of butt fusion
polyethylene pipe oxidized by UV in air for (a) 0 h; (b) 100 h; (c)
300 h; (d) 500 h.
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