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Material stiffness and maximum elongation are usually at odds, with stiffer
materials exhibiting a shorter elongation to fracture. Dry polymer networks with
dual bonding, here epoxy covalent and metal coordination iron-catecholate
bonds, have been shown [1] to create much stiffer and tougher networks from
their non-metal coordination precursors, while mitigating the issue of decreased
extensibility. In recent work, we attempt to quantify the extent of elasticity
increase accounted by the re-arranged spatial topology, combining experiments
and atomistic simulations of these complex architectures.

The reversible temperature-dependent elasticity of such networks studied by
conventional and piezo rheology points to the metal-coordination bond thermal
activation. MD simulations building upon previous ones on non-dual epoxy
networks [2] allow us to probe the role of hydrogen bonding and access topology.
Finally, network variations using bio-sourced polymers are aimed towards
building sustainable tough materials.
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