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Fatigue behavior of adhesive joints:
Material, design and application perspectives

LUCAS GROUP

M Matin (INEGI, Portugal) | A Akhavan-Safar | RJC Carbas | EAS Marques | LFM da Silva

1. Introduction 4. Fatigue Assessment Framework
Adhesive bonding has become an essential joining

technology for lightweight multi-material structures. FATIGUE LIFE
However, accurately predicting fatigue durability remains ANALYSIS
challenging because joint performance is influenced by

complex interactions between material properties, joint ‘ ‘
geometry, loading conditions, and environmental effects.

| ST Bondlife BondGrack
2. Why Is Fatigue Prediction Difficult” N AR CE ARRREACY
/ Master S-N curve Paris law curve  Unstable crack growth
: - Serr (Critical region)
Material & Stress State Joint Geometry boN=£ (s, § 7
: : : Local geometry strongly influences € © Stable crack ’
Multi-material bonding generates : - o
complex multiaxial stress fields siliess conccianr?:ir ;:tilc())r? and failure \\ Browth Staﬁs’
~ R
| Seff _______‘__s_r_.‘..- ThFEShOId’J’,’ y :_; = Clf(@]™
The Durability [FEA] i esen
] N / Gen Q)
Ny
Polymeric Nature Loading Histories BondCrack predicts fatigue crack growth using Cohesive
Adhesives are highly sensitive to _Variable-amplitude loading Zone Modelling (CZM), enabling detailed simulation of
temperature and moisture significantly affects fatigue durability e : : .
Q crack initiation and propagation in bonded joints.

Bondlfe Is a computational platform for S—N fatigue life

3. Experimental and Parametric Investigation . . . o .
prediction. It combines material characterization with
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systematically investigated using two structural adhesives
under load- and displacement-controlled conditions.
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fatigue life prediction and crack growth assessment.

Variation geometrical/material parameter (%)

Relative variation in load (|%RVF|) as a function of the percentage
variation of each geometrical or material parameter (Fatigue life

=10°cycles)
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