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Epoxy-based vitrimers cured with disulfide hardeners are attractive model
systems for studying the interplay between dynamic covalent network
rearrangement and irreversible chemical aging. While disulfide exchange
facilitates network rearrangement at comparatively moderate temperatures,
thereby enabling stress relaxation, repair, and reprocessing, the sulfur-
containing network structure may also be particularly susceptible to thermo-
oxidative exposure. For engineering applications, this creates a fundamental
challenge: the material response is governed not only by reversible bond
exchange but also by irreversible aging processes that may progressively alter
the network architecture and thereby affect subsequent reprocessability.

The contribution focuses on the lifecycle-dependent material behavior of
epoxy-based disulfide vitrimers under thermal and thermo-oxidative conditions.
Particular attention is given to how aging influences thermo-mechanical
properties and long-term deformation behavior, and to how these changes
evolve after mechanical recycling and reprocessing by hot pressing. In this
context, the key question is whether vitrimer-specific network adaptivity
remains sufficiently effective once the material has undergone prior service-
related aging, or whether irreversible degradation increasingly dominates the
response.

By linking aging state, thermo-mechanical performance, creep-related
behavior, and reprocessed material properties, the study aims to contribute to
a more differentiated understanding of reversibility in disulfide-based vitrimer
networks. This perspective is particularly relevant for assessing the potential
and limitations of such materials in engineering applications where both long-
term stability and post-use reprocessability are required.
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