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Fig. 1 SEM images of the microcapsules
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Tribological properties of microcapsule/epoxy resin composite
materials with repair —lubrication dual functions

WEI Bin'? WANG HuiYu"? SUN XuHui® SUN DaiXin® ZHANG Lin**

(1. State Key Laboratory of Organic-Inorganic Composites, Bejing University of Chemical Technology, Beijing 100029 ;
2. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
3. State Key Laboratory of Tribology, Tsinghua University, Beijing 100084, China)

Abstract: Using a lubricant (linseed oil, poly-a-olefin or 1-butyl-3-methylimidazole hexafluorophosphate) and a
repair agent ( dibutyl phthalate) as the core material, and urea-formaldehyde resin as the shell material, double-
core microcapsules have been synthesized by in situ polymerization. The microcapsules were used as a filler in
epoxy resin to obtain solid self-lubricating composite materials. The microcapsules were characterized by scanning
electron microscopy (SEM ), Fourier transform infrared spectrometry (FT —IR), and thermogravimetric analysis
(TGA). Friction and repair properties of the microcapsule/epoxy resin composites were tested by friction and wear
tests, three-dimensional white light interferometry, optical microscopy and scanning electron microscopy. The
results showed that the microcapsules were mostly spherical in shape, the structure was complete, and both core
materials were successfully coated. When the microcapsules with a mass fraction of 10% (linseed oil and dibutyl
phthalate as the core materials) were compared with the pristine epoxy resin, the friction coefficient of the self-
lubricating composite was reduced by about 90% after 1200 s of friction tests, and the wear volume was reduced by
about three orders of magnitude (from 10" um® to 10" wm’) after 2 h of wear tests. After the scratched composite
material was heated at 50 °C for 1 h, the scratches became narrower and shallower than those before heating. The
above results show that the friction and wear resistance of the prepared dual-functional microcapsule/epoxy resin
composite material is improved compared with that of the pristine epoxy resin, and it has good self-repairing charac-
teristics, which greatly improves the overall performance of the composite material.

Key words: microcapsule/epoxy resin composite material ; self-lubrication; self-healing; tribological properties
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