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Abstract —In order to investigate the short-term performance of polyethylene electrofusion joints, the
mechanical tests and stress analysis have been conducted to the artificially defected weld joints. The defects
of lack of fusion with a square-type were fabricated with 10, 20, 30, 40, 50, 60% size of the width of heat-
ing wire zone, respectively. In this defect sizes range, both tensile and bending test results showed the
dependence of defect size to the electrofusion joints performance, but both sustained pressure and crush test
results didn’t. The numerical stress analysis results including the soil and internal pressures, tensile and bend-
ing stresses clearly showed the dependence of fusion defect size. Based on both mechanical test and stress
analysis results, the maximum acceptable defect size in polyethylene electrofusion joints is discussed.
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Table 1. Typical material properties for 7SA MDPE
pipes.

Outside Melt .
diameter .Wall Density flow Yield
. thickness 3 . strength
of pipes (mm) (g/cm’) index (psi)
(mm) (/10 min)
89 9 0.933~0.939 0.15~04 2,560

Coupler
000000000000
—

38mm

Main pipe

Fig. 1. Geometry of the 75A welded pipe fitting.

Table 2. Defects of different six sizes.

% of the welded zone 10 20 30 40 50 60

Defect size (mm) 38 76 114 152 20 25
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a) sustained pressure test b) crush test

¢) bend test d) tensile test

Fig. 2 Mechanical test apparatuses.
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Fig. 3. Experimental setup for crush test.
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Fig. 4. Load-displacement curve for crush test.
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Fig. 5. The deflection with regard to different lack
of fusion sizes of defects.
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Table 3. Tensile test results.

Sample No  Defect size Tensile strength (kg:)
1 No defect 6,141.6
2 3.8 mm 6,050.9
3 7.6 mm 6,114.4
4 11.4 mm 5,724.3
5 15.2 mm 5,624.5
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a) No defect
b) 3.8mm, 7.6mm defect
c) 11.4mm, 15.2mm defect

Fig. 6. Failure of samples.
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Fig. 7. Comparison between experimental and FEA
predictions of the maximum deflection as a function
of defect size.
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Fig. 8. Stress distribution for a welded sample with
defect under combined internal pressure and tensile
loading.
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Fig. 9. FEA predictions of the maximum von Mises
stress as a function of defect size for combined in-
ternal pressure (58 psi) and tensile loading (100 psi).
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