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The Healing Power of Materials

• Plastics
• Metals
• Concrete

Polymers
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• Concrete
• Paint

White et al., Nature, 2001.



Concrete Paint
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Blauwe Brug, 1884.

Nissan’ self healing coating.



Engineered Role:

Use less stable metals to
heal cracks and fatigue.

Self Healing Metals

Nature’s Role:

the more stable a metal is,
the longer it lasts.
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Al - Cu + Ag
CSIRO
Monash Univ.
Delft Univ. Tech.
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To increase the stability..
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Materials are more active than we expected.
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Approach

Chemical
Reaction

Mechanical
Energy
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Surface Film

Performance



Experimental Setup
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Materials:
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Vehicles:
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The film is wear resistant
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Microhardness of the film is more than five times of
that of the substrate

Kar and Liang et al. JoT., 2009.



The film is made of nanostructured/amorphous layer
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Summary
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Summary

• Mechano-chemical
process to form a
surface film.

• Mechanical energy is
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• Mechanical energy is
highly controllable.

• The film can lubricate,
self-repair, maintain,
and extend materials'
service life significantly. AFM Micrographs.


