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ABSTRACT

Adhesively bonded joints are an increasing alternative to mechanical joints in
engineering applications and found applications in various areas from high
technology industries such as aeronautics, aerospace, electronics, and automotive
to traditional industries such as construction, sports and packaging.

The influence of temperature on the strength of adhesive joints is an important
factor to consider in the design of adhesive joints. The most significant factors that
determine the strength of an adhesive joint when used over a wide temperature
range are the coefficients of thermal expansion (CTE), (especially when compared
to the CTE of the substrates), and different adhesive mechanical properties with
temperature. However, due to the polymeric nature of adhesives, the most important
factor to consider is the variation of the mechanical properties of the adhesives with
temperature.

In this paper the influence of temperature on the mechanical behaviour of single
lap joints bonded with different adhesive types — an epoxy, a polyurethane and a
silicone — have been studied. Results showed that the lap shear strength of the single
lap joints decreased with increasing the temperature for all adhesives studied. For
epoxy joints the lap shear strength slightly decrease with decreasing the
temperature, while for polyurethane joints, the lap shear strength increased by
approximately two times than at room temperature.

KEYWORDS: Epoxy, Polyurethane, RTV adhesive, Temperature tests.

REFERENCES

[1] Banea, M.D., da Silva, L.F.M., Adhesively bonded joints in composite materials: an overview. Proceedings of the Institution of
Mechanical Engineers, Part L: Journal of Materials: Design and Applications, 2009. 223(1), pp. 1-18.

[2] da Silva, L.F.M., Adams, R.D., Stress-free temperature in a mixed-adhesive joint. Journal of Adhesion Science and Technology, 2006,
20(15), pp. 1705-1726.

[3] Adams, R.D., Mallick, V., The Effect of Temperature on the Strength of Adhesively-Bonded Composite-Aluminum Joints. Journal of
Adhesion, 1993, 43(1-2), pp. 17-33.

[4] da Silva, L.F.M., Adams, R.D., Adhesive joints at high and low temperatures using similar and dissimilar adherends and dual
adhesives. International Journal of Adhesion and Adhesives, 2007, 27(3), pp. 216-226.

[5] Deb, A., Malvade, 1., Biswas, P., Schroeder, J., An experimental and analytical study of the mechanical behaviour of adhesively
bonded joints for variable extension rates and temperatures. International Journal of Adhesion and Adhesives, 2008, 28(1-2), pp. 1-15.

[6] Adams, R.D., Coppendale, J., Mallick, V., Al-Hamdan, H., The effect of temperature on the strength of adhesive joints. International
Journal of Adhesion and Adhesives, 1992, 12(3), pp. 185-190.

[7] Banea, M.D., da Silva, L.F.M., Mechanical Characterization of Flexible Adhesives. Journal of Adhesion, 2009, 85(4), pp. 261-285.

[8] Kang, S.-G., Kim, M.-G., Kim, C.-G., Evaluation of cryogenic performance of adhesives using composite-aluminum double-lap joints.
Composite Structures, 2007, 78(3), pp. 440-446.

[9] Owens, J.F.P. and Lee-Sullivan, P., Stiffness behaviour due to fracture in adhesively bonded composite-to-aluminum joints II.
Experimental. International Journal of Adhesion and Adhesives, 2000, 20(1), pp. 47-58.

[10]Cognard, P., Collage des composites, Secteurs routier et ferroviaire, BM 7 627, pp. 1-7.

[11]Pascal, J., Darque-Ceretti, E., Felder, E. and Pouchelon, A., Rubber-like adhesive in simple shear: stress analysis and fracture
morphology of a single lap joint. Journal of Adhesion Science and Technology. 1994, 8, pp. 553-573.


mailto:mbanea@fe.up.pt

