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According to these results, the self-healing mechanism of the FD–POSS/FAS 
coating was proposed. Upon damaging the surface chemically, polar groups were 
normally intro-duced, resulting in reduced surface hydrophobicity/oleopho-bicity and 
increased surface free energy. Heating the coating layer increased the mobility of the 
FD–POSS molecules. As a result of molecular rotation and movement, the polar 
groups introduced tended to be hidden inside the coating layer, and more fluorinated 
alkyl chains were exposed to the surface, minimizing the surface free energy. The 
molecular rotation and movement could also take place at a lower temperature (e.g. 
room temperature) because of the low Tg (see the Supporting Information). 
Since the FD–POSS molecules are surrounded by hydrolyzed FAS resin, their 
movement is restricted considerably. As a result, the coating is stable even at the 
melting state. The eight flexible fluorinated alkyl chains of the FD–POSS molecule 
function to lubricate the molecule rotation, while the large POSS cage hinders the 
movement of FD–POSS molecules during melting.
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