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Abstract

This paper provides closed-form expressions for the process zone lengths and

load-displacement responses of cohesive zone modeling, for the popular mode I

double cantilever beam (DCB) test, the mode II end notched flexure (ENF) test

and the mixed-mode I/II bending (MMB) test of composite materials. By incor-

porating traction-separation laws that consist of only one quasi-brittle softening

segment, the problems are formulated and analytically solved for homogenous

material or mid-plane symmetric laminates within the framework of classical

lamination theory (CLT). The solutions of the MMB test are obtained by the

superposition method. Having been known as depending on the mode mixity,

the material and interfacial fracture properties, the process zone length is found

as a system parameter that is also influenced by the specimen geometry, includ-

ing the thickness and the crack length, especially for mode II. Based on the

parametric studies and the comparison against finite element (FE) simulations,

suggestions for estimating the process zone length are provided.
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