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In recent years, the integration of thermally conductive fillers into photopolymer resins
has emerged as a promising route to enhance thermal management in polymer-based
materials, especially for 3D printing applications [1, 2]. In this study, composite
materials composed of a UV-curable resin loaded with boron nitride (BN) and graphite
flakes were developed and characterized, with the aim of improving thermal
conductivity while preserving printability through Digital Light Processing (DLP). Initial
work focused on evaluating the effect of BN content on resin viscosity to assess the
processability of the blends. Firstly, in order to assess curing degree, some samples were
prepared by manual layer-by-layer deposition and individual layer curing using an
heated chamber with UV leds (A = 365 nm). Successively, the samples were prepared by
using a commercial DLP printer with different BN concentrations from 0 wt% to 40 wt%,
and also mixing BN, at 20wt%, with graphite flakes (size 20 um) from 1 to 10 wt%.
Thermal conductivity measurements revealed a significant improvement with increasing
filler content, reaching values up to 2 W/mK for samples containing 40 wt% BN using
DLP. Based on literature models [3], a predictive model, useful to describe the evolution
of thermal conductivity in the presence of BN, based on a sigmoid function, has been
proposed. The model predicts that the thermal conductivity increases until reaching a
threshold value, which in our case is close to that measured on a properly pressed BN
powder-only tablet that has a thermal conductivity of ~6 W/mK. This work
demonstrates the feasibility of producing thermally enhanced, printable polymer
composites using BN and graphite fillers, supported by experimental data and modeling.
These results provide a foundation for future applications in thermal interface materials,
electronics packaging, and functional 3D-printed components as heat exchangers. [1]



