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Influence of Welding Parameters on the Joining Strength and Failure
Modes of the Electric Fusion Welded PE Pipes
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Abstract: Electrical fusion welding is the most common and effective method for connecting polyethylene (PE) pipes in en-
gineering. The welding parameters significantly influence the mechanical properties and failure modes of the welded joints.
Different welding parameters were used to perform electrical fusion welding on PE100 pipes. The mechanical properties of
the welded joints were evaluated through tensile peeling tests, and the morphology of the welded joints and failure interfaces
was characterized using optical microscopes and stereomicroscopes. Welding voltage, welding time, and environmental tem-
perature were taken as variables to systematically assess their impact on the quality of the welded joints. Test results show
that as the welding voltage increases, the width of the fusion zone gradually enlarges, and the mechanical properties of the
joints first rise and then decline. When the welding voltage is 39.5 V, the tensile peeling strength of the welded joint can
reach up to 1,191 N; when the welding voltage exceeds 41.5 V, burnout and holes caused by plastic decomposition begin to
appear on the connection interface, significantly reducing the mechanical performance of the welded joints. Three typical
failure modes of the welded joints are observed: a combination of brittleness and toughness when the welding voltage is less
than 37.5V; a complete toughness failure mode when the welding voltage is 39.5 V; and a strength-declining toughness fail-
ure when the welding voltage is greater than 41.5 V. The influence of welding parameters and heat input on electrical fusion

welding is a double-edged sword. To ensure the mechanical properties of the joints, it is necessary to optimize and regulate
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the welding parameters, avoiding damage to the fusion surface and the occurrence of burnout and holes.
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Fig.1 The dimension of electric fusion welded joint of PE100 pipes
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Table 1 EFW parameters of PE100 pipes

4151 SRR R/V S ] /s IR EE/°C
1# 35.5 150 20
2# 37.5 150 20
3# 39.5 150 20
44 415 150 20
5 425 150 20
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Fig.2 Photograph of electric fusion welded joint of PE100 pipes
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Fig.3 The locations of specimen on EFWed joint
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Fig.4 Macro-morphology of the joining interface on EFWed joint of
PE100 pipes
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Fig. 5 The micro-morphology at the centre of joining interface on

EFWed joint of PE100 pipes
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Fig. 6 The results of peel decohesion test
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Fig.7 The influence of welding voltage on peel decohesion strength
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Fig. 8 The fracture surface of PE100 EFWed joint after peel decohe-

sion test
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