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Our Motivation

A fatigue cohesive zone law for simulating interfacial delamination

F. Geng*, A.S.J. Suiker
Eindhoven University of Technology, the Netherlands

*e-mail: f.geng@tue.nl

Many analyses on fatigue damage are based on Paris law
wherein the quantification of the overall cohesive zone
length is required. This formulation, however, creates
ambiguities in the case of multiple cracks, whereby effects
such as crack coalescence and crack bifurcation play a
role. The present approach solves this problem by
simulating fatigue-driven interfacial delamination through a
local cohesive zone formulation.
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● We present an extension of the quasi-static cohesive zone
model (CZM) formulated in [1] to simulate fatigue damage of
fiber-reinforced composites caused by multiple crack
scenarios with crack bifurcation and coalescence events.

● The current method uses a strength reduction of the static
traction-separation (T-S) law under progressive fatigue
loading, as proposed in [2].

● Arbitrary cracking paths are simulated by placing interface
elements in between continuum elements.

The fundamental issue: how to relate the cohesive tractions (t) to the effective displacement (v) across an interface.

The distribution of interface elements.
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Active cohesive zone at a crick tip. Mixed-mode bi-linear traction-separation law.
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Flow chart showing the strategy of extending the static CZM.

Pram : ramp load                      
Pmax : maximum load
̅𝜀𝜀𝑚𝑚𝑚𝑚𝑚𝑚 : maximum strain

Ds : static damage parameter                      
Df : fatigue damage parameter
̅𝜀𝜀𝑡𝑡𝑡 : threshold strain

Basic verification by a three element model

The highlights

Local Strain Based Fatigue Cohesive Zone Law

Verification and Validation
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Number of cycles to fatigue

Step 1: Static damage [1] Step 2: Fatigue damage [2]

Fatigue response of (a) a single lap joint (b) a single fiber-epoxy system

Scan the code to see the results.
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