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We introduce a series of coarse-grained models for frontal photo-polymerisation (FPP), with
varying degrees of complexity, seeking to describe material fabrication by FPP for a wide range
of chemistry and process parameters. FPP is a light-driven directional solidification process which
yields conversion profiles that propagate in time, in the form of travelling waves, generally under
conditions of strong light attenuation and limited mass transfer. Under certain conditions, the
travelling conversion profiles are time-invariant, while in general these evolve with time due to a
complex interplay of mass or heat diffusion, and polymer network properties. In the simplest form,
our models comprise a single equation of motion for a (scalar) conversion fraction ¢ and a
generalised Beer-Lambert law accounting for the spatio-temporal evolution in conversion [1, 2,
3]. The non-trivial coupling of these equations can describe a range of systems, but higher order
chemical conversion schemes are needed to account for experimental observations of solidification
kinetics, light attenuation and spatio-temporal monomer-to-polymer conversion, acquired by
profilometry, AFM and spectroscopic imaging. Our framework provides a range of simple
descriptive models, with a small number of system parameters, yet providing a predictive ability
for ubiquitous solidification and patterning processes, including 3D printing and non-planar
assembly of materials generated via photopolymerisation.
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