Multiaxial Fatigue Life Assessment of Adhesive Materials

Based on Critical Plane Technique: Stress-Based Approachg
0.M.R. Beugre (FEUP, Portugal), A. Akhavan-Safar, L.F.M. da Silva o e

Many studies have been conducted to understand and predict Based on the results it was found that except for the Findley model
the fatigue behaviour of adhesive joints under multiaxial loads. which i1s less precise, the other three models worked well on fitting
However, a few studies have analyzed adhesive joints under the multiaxial fatigue behaviour of joints with mode I and mode II
multiaxial loads based on the critical planes approach. The loading conditions. For mode mixed, the overall correlation
purpose of this work Is to perform a rigorous evaluation of produced by the four considered models was satisfactory.
commonly applied multiaxial fatigue critical plane criteria. Findley, McDiarmid, and Crossland criteria are more accurate than
Different critical plane stress-based multiaxial models Sines criterion in predicting fatigue lives of single lap joints tests.

Including Findley, McDiarmid, Sines, and Crossland were
evaluated and compared using Arcan joints and single lap

joints (SLJ) fatigue results available in the literature. Fatlgue models evaluation results
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(Castro Sousa et al., 2020). Figure 3 -Comparison between observed and estimated lives for the
Findley and McDiarmid parameters.
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= Findley model is expressed as follows: i | _ Vo
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N tioal ol < the ol H _ Figure 4 — Comparison between observed and estimated lives for the
The critical plane Is the plane where 7, + ko, 14, IS Most Sines and Crossland models.

extreme, (74 + K0y max)max.

= McDiarmid (1994) proposel(jl the following expression: Conclusions

Tgq T koo-n,max — T]’f(ZNf) X (2)
The critical plane is the plane where t, is most McDiarmid and Crossland criterions are more precise critical
extreme,(7,)max - plane models to be used to estimate the fatigue life of the joints.

While Sines criterion can be used to estimate the fatigue life
joints subjected to pure Modes I and II conditions. Findley
. criterion can be used to estimate the fatigue life of Mixed Mode
Toct,a T KsOnmean = T]’C(ZNf) ’ (3) and single lap joints loads.
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