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Utilizing the Sacrificial Bonding Principle to Create Soft-Hard Composites with
Toughness that Surpasses Metals and Novel Functions

Gong, Jian Ping
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10

We applied "sacrificial bond principle"”, which is the principle for
toughening of soft materials, to create tough flexible composites consisting of soft and hard
phases. Introduction of the sacrificial bond mechanism to either of the two phases leads remarkable
energy dissipation during deformation, resulting in lightweight, flexible, and tough composites with

fracture resistance up to 10 times greater than that of steel. By further extending this principle,
we also succeeded in obtaining materials that become significantly stiffer when heated and
materials whose strength increases repeatedly after mechanical stimuli.
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