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Variation of fracture strength of adhesive joint
according to the operating temperature

J. Y. Kim, C. J. Lee, S. K. Lee, G. W. Park, B.H. Jung, H. Schiifer, B.M. Kim

Abstract
Recently, use of adhesive bonding technology is increased to achieve the multi-material design for lightweight structure
in automobile industry. In this paper, the fracture strength of adhesive has been studied with the single lap shear test
conducted at different temperatures. The joint specimens are made from Al 5052 and SPRC 440 bonded with structural
epoxy adhesive. The operating temperature has been considered up to 150['C] and the single lap shear test has been
conducted with Smm/min tensile rate. Fracture strength of adhesive bonded joint has been decreased with increase of
operating temperature. The fracture strength at the 100[ ‘C] was shown about half of that at room temperature.
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Table 1 Mechanical properties of adherends
Parameter SPRC 440 Al 5052
Elastic modulus 206 [GPa] 70 [GPa]
0.2% yield stress 235 [MPa] 193 [MPa}
Tensile stress 440 [MPa] 228 [MPa]
Thickness 1.4 [mm] 2.0 [mm]
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Fig. 1 Dimensions of single lap shear test specimen

Fig. 2 Location of temperature measurement
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Fig. 3 Variation of fracture load with the increase of

operating temperature
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Fig. 4 Variation of fracture strength with increase of
operating temperature
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Fig. 6 Typical failure mode of adhesive joint
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Fig. 7 Failure mode of adhesive bonded joint with
increase of operating temperature
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