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Experimental and numerical study on bonding of cast aluminium components for the automotive industry
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INTRODUCTION

Modern automotive manufacturing is increasingly reliant on complex cast components to optimize structural weight and performance. To integrate
these parts effectively, adhesive bonding has emerged as a critical joining technology, offering superior stress- distribution and multi-material
compatibility. However, the inherent nature of cast surfaces, which are often characterized by irregular topographies, porosity, and residual mold-
release agents. All this frequently results in suboptimal conditions for high-strength adhesion. Furthermore, these bonded assemblies must maintain
their integrity in harsh service environments that might lead to early joint failure. This work addresses these challenges by investigating the influence
of surface treatments and evaluating the long-term durability of adhesives used in cast-metal applications
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sealing capabilities. Multiple surface treatments were considered, such as
degreasing, sandblasting and anodization, applied over different substrate Figure 4 — Response of the adhesive to ageing in hydraulic oil.
surfaces. A drastic drop in performance is seen in Figure 3 for the LS-XU, which is

found to suffer mass loss when exposed to hydraulic oil. This was found to
severely limit the practical use of this adhesive for this application.
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Figure 2 — Surface treatments applied on the cast aluminium components. 4
Testing was carried out using SLJ specimens, cut from cast aluminum 2-
components, peel tests and component level internal pressure tests. To G-
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mode of the component and enable its redesign to maximize the
performance of the adhesive layer. Internal pressure testing highlighted the low peel strength of the LS-XU
adhesive, which suffered adhesive failure at low displacement, with the MS
RESULTS 939 showing higher performance. At this stage, the performance of the joint
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CONCLUSIONS
This work demonstrated the usefulness of adhesive bonding for joining cast
components, allowing to identify a suitable adhesive (MS 939) and surface
. B - e BT treatment, as well as guiding the redesign of the component for bonding.
| (a) Degreasec? (b) Sanded (C) Anodized (a) Degre.)asd ’ | | (b) Sanded () Ano;ii‘zedm ACKN OWLED GEMENTS
Figure 3 — Joint performance and failure modes for “as cast” specimens with different surface treatments. _
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LS-XU, providing the highest failure loads.
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