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Abstract: The mixture of epoxy resin E-51/711 was microencapsulated following an in— situ poly (urea-
formaldehyde) microencapsulation. The microcapsules were prepared successfully, and their surface was
rough. The particle size distribution of the microcapsules ranged between 25 and 375 pm. Mimicking the self-
repairing principle of biological tissue injury, the structure of the epoxy resin coatings were designed with the
microcapsules. The adhesion level, hardness and impact strength of the coating with different contents (5% ,
10%, 15%, 20%) of the microcapsules were tested. The results show that the adhesion level, hardness and
impact strength of coating decrease by adding the microcapsules. The appropriate adding of microcapsule can
improve the adhesion of the coating. Through the tensile experiment of the block sample of epoxy resin coat-
ing, the results show that the toughness of epoxy coating was improved with a few microcapsules. The self -
healing systems based on microcapsules have been demonstrated with high healing efficiency through the exper-

iments of the damnification repaired.
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(b) Cracked microcapsules
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Fig. 2 Particle size analysis of microcapsules
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Table 1 Impact intensity and clinging force of self-healing

coating with different contents of microcapsules

Content/ % 0 5 10 15 20

Impact intensity/(kg « cm) 50 47 45 43 40

Clinging force level 1 1 2 2 3
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Table 2 Impress rigidity of the self —healing coating with

different contents of microcapsules

Impress Impress
Content/ % Anti—impress
length/mm  depth/pm
0 0.9 7 118
5 1.0 8 100
10 1.15 11 87
15 1.3 14 77
20 1.4 16 71
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Fig. 5 Tensile intension of the epoxy coating with differ-

ent contents of the microcapsules
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Fig. 6 Tensile intension of the epoxy coating with differ-

ent sizes of the microcapsules with the contents of 5%
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