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ABSTRACT

Polymers and their composites feature many physical mechanisms that operate over an immense range
of length and time scales, which are very often coupled. The integration of these mechanisms poses
significant challenges to the scientific community that requires sophisticated multiscale models and ex-
periments.

This mini-symposium will highlight the recent theoretical, computational, experimental, and combined
approaches that address (a) structure-property relations as well as (b) the multi-physics coupling of me-
chanics with, e.g., chemical reactions, phase transformation, biological processes, and electromagnetic
fields, or quantification of uncertainties across scales and physics.

Possible topics include (not exclusive list):

e Materials: (3D) bulk polymers, e.g. thermosets, thermoplastics, elastomers, gels, liquid crys-
tal elastomers, composites, nanocomposites, bioinspired materials; (2D) polymer membranes,
graphene; (1D) fibres, muscle fibres, carbon nanotubes.

e State and its evolution during processing: molten state or solid state (both semi-crystalline or



glassy amorphous polymers), and the effects of processing including polymerization, curing and
crystallization.

Properties: viscoelasticity, plasticity, damage, creep, fracture, adhesion, instability.

Multi-physics coupling: piezo-elasticity, electro-elasticity, magneto elasticity, flexo-elasticity, photo-
elasticity, magneto rheology, crystallization, effect of physical aging and chemical degradation on
mechanical behaviour.

Interfacial phenomena: surface effects, interfaces, interphases, confinement effects.

Simulation techniques: ab initio, molecular dynamics, FEM, FFT, numerical homogenization,
atomistic-continuum coupling methods (sequential, coupling, hierarchical methods, domain-decomposition
methods), phase field methods, data-driven methods, topology optimization.

With regard to engineering applications, the following fields are of interest, but are not limited to:

Additive manufacturing, 3D-printing
Composites and nanocomposites for the aviation, aerospace, automotive, and pneumatic industries

In-situ sensors for e.g. damage detection, moisture measurement, matrix-filler delamination detec-
tion

Smart materials and sensors

Energy storage, e.g. membrane lithium ion batteries
Long-term performance in engineering applications
Influence of processing conditions and production methods
Design of biomimetic materials

Soft-matter design for food and cosmetics

Recycling of polymers, sustainable polymers



