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Evaluation of Bond Performance of Self-Healing Agents
Using Single Lap Shear Test
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ABSTRACT

A single lap shear test was used to investigate the effects of the ratio of a catalyst to a self-healing agent
and curing temperature on the bond performance of autonomic polymer composites. DCPD (dicyclopentadiene),
ENB  (S-ethylidene-2-norbornene), and  their  mixture were used as  self-healing agents and
bis(triclohexylphosphine) benzyllidine ruthenium (IV) dichloride Grubbs' catalyst was used as a catalyst. During
the experiments, the catalyst ratios of 1.0wt% and 0.5wt% were applied to DCPD, the catalyst ratio of 0.1wt%
was applied to ENB, and the catalyst ratio of 0.5wt% was applied to the mixtutes of DPCD and ENB. In
addition, the curing temperatures of 25C, 60C, and 80C were considered. According to the results, the higher
catalyst ratio and the longer curing time were required to obtain more stabilized bond shear strength of DCPD.
ENB with a lower catalyst ratio was cured faster than DCPD. Unlike DCPD, ENB stabilized after a steady
fall from its peak as the curing time increased. Moreover, the mixtures of DCPD and ENB revealed similar
curing behavior to ENB, but the increase in mixture ratio of ENB to DCPD caused curing process to be faster.
Also the increase in curing temperature caused the bond shear strength to be higher and the curing time to be
quicker.
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Fig. 1 Configuration of adhesive shear test specimen.
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Table 1 Specifications of healing agents and catalyst
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E j’ 1
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lecul
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Fig. 2 Experimental set-up for single lap shear test.
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