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Abstract

Waste water is disposed to sewage disposal plant by underground PE double wall pipes. Various
processes have been introduced to join PE pipes, but most of these methods have many disadvantages such
as costs, lack of reliability and difficulties in joining, etc. Recently butt welding has been paid much
attention to joint PE pipes as this process has many advantages such as cost, safety and reliability. In this
study, newly developed heat plate, a patent-pending heat plate with a groove, was used to butt-weld PE
double wall pipes with different misalignment gaps to simulate real underground conditions, and the butt
welding temperature of PE pipe was determined by thermal analysis (Thermal Gravimetric Analysis,
Differential Scanning Calorimetry and Dynamic Mechanical Analysis). The resulting joining characteristics
of double wall pipes were compared with those from a conventional heat plate, in terms of stiffness,
flattening and leakage tests. The results from the stiffness and flattening test showed that there were no
big differences between the butt-welded joints made from these two plates. From the leakage test, although
PE pipes welded with a conventional heat plate did leak below the required test conditions (10 min. at
0.75kgf/cm2), the pipes welded with a patent-pending grooved heat plate did not show any leakage even at
a pressure 1.5 times higher than the required conditions. It was noted that by utilizing a grooved heat
plate more complete fusion at the pipe joints could be obtained, which in turn induced a high quality
joints.
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Table 1 Properties of polyethylene
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Young's
modulus(MPa)

50~100

Tensile
strength(MPa)

Density |Specific heat
(g/cm?) (cal/C/g)

0.942~ 0.56 22
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Fig. 1 Schematics of (a) Conventional heat plate
(b) A-type heat plate, (¢) B-type heat plate
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Fig. 2 Cross-section shape of PE double wall pipe:
case 2

Table 3 Cross-section shape of PE double wall pipe
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Fig. 4 TGA result from PE pipe
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Table 5 Results of leakage test (Cross-section

shape : case 1)
&2t Conventional A-type B-type
(mm) heat plate heat plate heat plate
0 No leakage No leakage No leakage
Leakage
3 at 0 5kef/cm?) No leakage No leakage
Leakage
5 at 0.5kef, Jem?) No leakage No leakage
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Table 6 Results of tensile test (Misalignment :

Omm)
Conventional A-type B-type
case heat plate heat plate heat plate
(MPa) (MPa) (MPa)
1 9.6 21.8 21.8
2 9.4 17.6 20.6
3 7.3 12.5 18.9
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