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ABSTRACT

Thermal analysis properties and adhesive properties of self-healing agents were evaluated through
differential scanning calorimetry, reaction heat measurement, and adhesive shear test. D1E0, D3El,
D1E1l, D1E3, and DOE1l, depending on the mixing ratio of DCPD and ENB, were considered as
self-healing agents. The amount of Grubbs’ catalyst, depending on the type of self-healing agents, was
varied from 0.1 wt% to 1.5 wt%. In the case of DCPD, the polymerization reaction occurred faster and
the stabilized adhesive strength increased as the amount of catalyst increased; however, a large
amount of catalyst was required. ENB had excellent reactivity with a small amount of the catalyst;
however, high reaction heat was observed at the early stage of polymerization. Thermal analysis
properties and adhesive properties of self-healing agents can be controlled by varying a mixing ratio
of DCPD and ENB. Among the self-healing agents used for this study, the D3E1 would be one of the
most preferable candidates with regard to maximum adhesive strength, reaching time to maximum
adhesive strength, stabilized adhesive strength, and reaction heat.
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Fig. 2 Configuration of test specimen.

Table 1. Test conditions of adhesive characteristics.
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Fig. 3 Heat flow versus temperature curves of healing
agents from -40TC to 250C.
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Fig. 4 Variation in reaction temperature for various
mixtures of DCPD and ENB with catalyst.
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Fig. 5 Variations of adhesive strength by varying
curing time for D1EO.

20

]

Adhesive strength (MPa)
5

0.5

0.0

15 30 60 120 360 720 1440

Curing time (min)

Fig. 6 Variations of adhesive strength by varying
curing time for DOE1.
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Fig. 7 Variations of adhesive strength by varying
curing time for D1ET1.
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Fig. 8 Variations of adhesive strength by varying
curing time for D3E1.
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