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Study on compression modulus characteristics and mechanical life
assessment of PVC sheath materials under multi-factor ageing

He Jiahui, Su Guoqiang, Liu Hejin, Zhang Linli, Zhang Pengping
(Electric Power Research Institute of State Grid Shandong Electric Power Co., Ltd., Jinan 250003, China)

Abstract: To address the challenge of on-site, non-destructive, and live assessment of the mechanical life of distribution
cable outer sheaths, a thermal ageing platform and a hygrothermal accelerated ageing platform were established in this
paper, and the evolution law of the compression modulus of PVC sheaths with ageing time and multi-stress coupling effects
was systematically investigated. Based on the changing law of compression modulus, an Arrhenius single-stress ageing
model and a Peck hygrothermal coupled ageing model were constructed, and the prediction errors of the two models were
compared; meanwhile, an on-site sampling scheme with radial and axial multi-point sampling was proposed. The results
show that the compression modulus increases exponentially with ageing time, while the elongation at break decreases
rapidly. At 120°C, the degradation rate at 60% relative humidity is significantly higher than that at 40% relative humidity,
and the humid environment can further accelerate the rigid-to-flexible transition process of the material. Under hygrothermal
environments, the Peck hygrothermal coupled model can significantly reduce the prediction errors compared with the
Arrhenius model. The error of radial and axial multi-point sampling on the cable can be reduced to 4.1% compared with the
traditional specimen testing.
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Fig.2 Schematic diagram of indenter modulus test
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