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Abstract

Polyethylene (PE) material is widely used in oil and gas transmission pipeline engineering. Its me-
chanical behavior exhibits significant viscoelasticity. The viscoelasticity of the material reveals the
existence of material’s characteristic relaxation time. This characteristic relaxation time is usually
affected by temperature, stress level and aging. In the process of discussing this problem, the time-
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temperature superposition principle, the time-temperature-stress superposition principle, the time-
temperature-aging time superposition principle and some others were proposed. Based on these
equivalence theories, a shift factor expression similar to WLF equation for time-aging temperature
equivalence is proposed in this paper. Through a series of uniaxial tensile tests on PE samples aged
at different temperatures, the influence of aging temperature on the viscoelastic properties of PE
is analyzed. A smooth creep master curve is constructed, which shows the time-aging temperature
equivalence of PE material.
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Figure 1. Schematic diagram of PE material sample
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Figure 2. Stress-strain curves of simple tensile tests of sample aged for 36 hours at different temperatures
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Figure 3. Creep curves of PE sample aged for 36 hours at different temperatures
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Figure 4. Creep compliance curves of sample aged for 36 hours at different temperatures. (a) Linear coordinates; (b) Double
logarithmic coordinates
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Figure 5. Master creep compliance curve of sample aged for 36 hours at different temperatures
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Table 1. Shift factors for master creep compliance curve of PE samples aged for 36 hours at different temperatures
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Figure 6. Variation of shift factor with ageing temperature
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