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

Sung Ho Yoon', Hee Won Park ", Kwang Su Heo™

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  (5-ethylidene-2-norbornene), and  their mixture were used as  self-healing agents and
bis(triclohexylphosphine) benzyllidine ruthenium (1V) 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, 60°C, and 80°C 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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Table 1 Specifications of healing agents and catalyst
DCPD ENB Grubbs' catalyst
Chemical oo
structure / a’| N
CH,CH % :
h:olecular CioHr: CsHi2 CyHyClP2Ru
ormular
Molecular 1322 120.2 823.0
weight
Density(g/cm') 0.982 0.893 -
Boiling point 170 1467
Melting point -1 - -
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Fig. 2 Experimental set-up for single lap shear test.
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Fig. 3 Variation of bond strength by varying curing time for DCPD
only.
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Fig. 4 Variation of bond strength by varying curing time in case of
0.1wt% catalyst ratio to ENB.
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Fig. 5 Varation of bond strength by varying curing time for D3El1 and
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