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Unveiling trans-scale relationship between dynamic bonds and mechanical
properties by homogeneous polymer networks
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Crosslinked polymers such as rubber and gel are made of three-dimensional
network of polymer chains and are important material for our life and society. Incorporation of
dynamic bonds, which are weak and reversible bonds/interactions, is a promising strategy to enhance
the mechanical performance of crosslinked polymers. This study aimed to reveal the relationship
between the molecular design of various dynamic bonds and the macroscopic mechanical properties of
the crosslinked polymer materials. By utilizing homogeneously crosslinked polymer as a model system,

the function of dynamic bonds with different working principles was quantitatively compared for the
first time. A basis to rationally design tough polymeric materials using dynamic bonds was
successfully established.
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