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Investigation of Bending Fatigue Behaviors of Thermal Butt Fusion
in Safety Class III High-Density Polyethylene Buried Piping in
Nuclear Power Plants
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ABSTRACT

The fatigue behavior of thermal butt fusion in safety class III high-density polyethylene (HDPE) buried piping
for nuclear power plants was investigated using load-controlled bending fatigue on four-point bend test specimens.
Based on the results, the presence of thermal butt fusion beads was confirmed to reduce the fatigue lifetime in
the low- and medium-cycle fatigue regions while having a negligible effect in the high-cycle fatigue regions.
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Table 1. Specification of the thermal butt fusion procedure

variables.

Conditions Criteria

Heating plate temperature (oC) 205

Interfacial pressure (bar) 52
Bead size after heating (mm) >6.0
Removal time of heating plate (sec) <5.0
Time to interfacial pressure (sec) <129

Pressure maintenance time (min) >18
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Fig. 1 Schematic configurations and dimensions of the
bending fatigue test specimens
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Fig. 4 Maximum force during monotonic bending test
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Fig. 5 Variation of stroke displacement vs. bending fatigue
cycle
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Fig. 6 Bending fatigue test results of the thermal butt fusion
joint and base material specimens
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Fig. 7 Variation of the SIF vs. bending fatigue lifetime
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Fig. 8 Temperature distribution during bending fatiéue test
measured by an intra-red thermal imaging camera
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Fig. 9 Temperature histories at maximum temperature
generation points during bending fatigue test
measured by an intra-red thermal imaging camera
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