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Study on Manufacturing Process of Self-Healing Microcapsules
for Damage Repair in Polymeric Composites

S. H. Yoon(School of Mech. Eng., Kumoh Nat. Inst. of Tech.), H. W. Park(School of Mech. Eng., Kumoh
Nat. Inst. of Tech.), J. H. So(School of Mech. Eng., Kumoh Nat. Inst. of Tech.), S. J. Hong(Dept. of Polymer
Sci. and Eng.), and J. K. Lee(Dept. of Polymer Sci. and Eng.)

ABSTRACT

This study dealt with the manufacturing process of self-healing microcapsules for damage repair in polymeric
composites. The microcapsule was consisted with a DCPD (dicyclopentadiene) as the healing agent and a
urea-formaldehyde resin as the wall section. The size distribution of microcapsules were measured by a particle size
analyzer using a laser diffraction technique. Thermal stability of microcapsules was investigated by using a TGA
under continuous and isothermal heating conditions. According to the results, these microcapsules were verified to be
so thermally stable and have a great potential to be applicable for damage repair in polymeric composites.

Key Words : Self-healing microcapsule (A7}X 58 nvlo}lAZ 4 <4), Damage repair (£ 25), Polymeric
composites (2™ 2&A), Particle size analyzer (Y =541 % 2]), Thermal Stability (Z<UHAA)
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Fig. 1 Set-up for manufacturing microcapsules.
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Fig. 2 Photographs of microcapsules.
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Fig. 3 Particle size analyzer.
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Fig. 4 Schematic diagram for TGA set-up.
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Fig. 5 Size distribution of microcapsules.
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Fig. 6 Photographs of microcapsules manufactured
by various agitation speeds.
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Fig. 7 Release of healing agent.
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Fig. 8 TGA results of microcapsule under heating
up to 600C (continuous heating).
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Fig. 9 TGA results of microcapsule under heating up

to 600°C (isothermal of 150°C for 2 hours).
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