Abstract: Environmental stress cracking (ESC) has been estimated to be the prominent
mechanism for about 25% of plastic part failures. Fundamentally, ESC is a slow-crack
growth mechanism that requires sustained tensile stress, a susceptible polymer, and a
material-specific aggressive chemical environment. The fracture features generated by
ESC often share common traits with those for creep fracture (another slow-crack growth
mechanism that occurs in the absence of chemical influence). With detailed
characterization of a failed component and thorough consideration of potential chemical
exposures during manufacturing and service, definitive confirmation of the ESC
mechanism is possible in many instances. Furthermore, laboratory testing can be utilized
to assess the risk of ESC for a given material-environment couple. This presentation will
cover traits of materials that are most susceptible to ESC, some (of many) known material-
environment couples that may cause ESC, failure features that may indicate the
occurrence of ESC, and laboratory testing to assess ESC susceptibility.
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