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Modeling of stress corrosion crack growth and lifetime of pipe
grade high density polyethylene by using crack layer theory
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ABSTRACT

In many cases, the field fracture mechanism of the thermoplastic pipe is considered as either brittle or environmental
fractures. Thus the estimation of the lifetime by modeling slow crack growth considering such fracture mechanisms
is required. In comparison of the some conventional and empirical equations to explain the slow crack growth
rate such as the Paris’ law, the crack layer theory can be used to simulate the crack and process zone growth
behaviors precisely, so the lifetime of thermoplastic pipe can also be accurately estimated. In this study, the modified
crack layer theory for the stress corrosion cracking (SCC) of high density polyethylene is introduced with detailed
algorithm. The oxidation induction time of the HDPE is also considered for the reduction of specific fracture energy
during exposed to chemical environments. Furthermore, the parametric study for an important SCC parameter is
conducted to understand the slow crack growth behavior of SCC.
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chemical degradation
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