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Introduction

The durability of bonded joints remains a challenge, limiting confidence in the
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significantly affected by joint geometry, since adhesive joints are almost invariably ST mm Methacrylate aly
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contrasting trends have been reported [1]. The goal of this study is to perform a Fatigue life (cycles)

comprehensive analysis of the various parameters that influence the fatigue life
of bonded joints and improve the understanding of the combined influence of
joint geometry, adhesive and substrate materials on fatigue performance.

Figure 3 — Fatigue results for configurations with different adhesives.
Influence of overlap length

Figure 4 presents the fatigue results of joints with different overlap length. Despite
increasing the overlap leads to an increase in fatigue life for the same load, this is
not proportional to the overlap increase. Therefore, when analysed in terms of the
nominal shear stress, joints with smaller overlap present a better performance.

Experimental methodology

To achieve this, single lap joints (SLJ) (Figure 1), with different adhesives (epoxy 20
and methacrylate) and substrate materials (glass fibre reinforced polymers and & R
steel) and geometric parameters were tested under fatigue. Table 1, presents a §/ 15 & “o‘wg\
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Figure 1 — Schematic representation of the tested SLJs . g W45 50 70
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The fatigue results for configurations with different substrate materials are shown 4 (n;m) (?2[2] jlss)
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in Figure 2. As expected, joints with similar composite substrates presented lower N A | . e (mm)  [19] +20% 2%
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adhesive layer caused by the lower stiffness of the substrates. However, in the

case of the dissimilar joints, an increase in performance was observed when
compared to steel ones. In this case, despite being subjected to higher stresses,
the increase in not very significative due to high plastic deformation of the
adhesive. Moreover, this was compensated by a decrease of the stress triaxiality

(due to lower restriction of the flexible substrates).
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Conclusions

Figure 5 — Relative variation in load (| %RVF|) as a function of the percentage
variation of each geometrical or material parameter (Fatigue life =10°cycles)

> #No  Substrate From the parametric analysis it was observed that in all cases the variation of the
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Figure 2 — Fatigue results for configurations with different substrates.
Influence of adhesive material

The fatigue results for joints bonded by different adhesives is presented in Figure
3. The epoxy adhesive presents a higher strength. However, in terms of load level
(fatigue load normalized by static failure load), the methacrylate adhesive
outperforms the epoxy one. The more ductile methacrylate presents a lower
sensitivity to load variation which is shown by the lower slope of the S-N curve.
Such behaviour is associated to the lower sensitivity to stress concentration and
higher resistance to crack initiation due to its high plasticity.
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