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Ultra-Low Friction Systems with Self-Healing Capabilities
-The interface between fundamental research and practical implementation-

Prof. Koshi ADACHI

To bridge the gap between basic research and practical implementation in tribology, this paper
proposes leveraging tribochemical reactions during running-in to create self-forming low-friction
interfaces. Optimizing running-in conditions, surface texturing, and novel coatings actively induces the
formation of functional tribofilms. Furthermore, we demonstrate a self-healing system where an ultra-thin
low-shear interface continuously regenerates to a constant thickness during sliding. Use of friction energy
for self-healing interfaces provides a practical strategy to enhance mechanical system reliability and

durability.
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Friction and wear as system response characteristics
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Frictional properties of chromium nitride coating sliding
against bearing steel in oil
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(a) TEM image and (b) EDX elemental map of
cross-section of chromium-nitride-coated ball wear scar
in steady state shown in Fig. 5
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