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A Study on Heat Dissipation Characteristics of PMMA Composite
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ABSTRACT: The focus of this study is to experimentally investigate the heat dissipation characteristics of poly (methyl
methacrylate) (PMMA) composite films with phase change materials (PCM) to resolve heat build-up problems
encountered in various electronic devices. In this study, two different types of phase change materials were used to
fabricate the composite films by compression molding method and PCM paste sealing method then compared. It was
observed in this study that the heat dissipation capability of PCM/PMMA composite films was remarkably enhanced
by applying graphite sheet or graphene film into the composite due to their high thermal conductivity. These PCM/
PMMA composite films were attached on the hot spot inside smart phone and tested its surface temperature change
according to time. The heat dissipation capability of PCM/PMMA composite film incorporated smart phone was
increased 154% and hybrid PCM/PMMA composite film incorporated smart phone was increased 286% over the
reference, respectively.
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Table 1. Material properties of provided PCM

PCM: 85-90 wt%

Capsule Composition Composite Shell: 10-15 wt%

Core Material Paraffin
Particle Size 17-20 pm

. 37°C (for PCM 37D)
Melting Temperature 43°C (for PCM 43D)
Heat of Fusion 190-200 J/g
Specific Gravity 0.9
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Fig. 1. Schematic of T-CVD process for graphene film fabrication
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Fig. 2. Schematic of PCM/PMMA composite film fabrication
method; (a) Compression molding and (b) PCM paste
sealing methods
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Fig. 3. Schematic of hybrid PCM/PMMA composite film; (a) Using
an 80 um graphite sheet and (b) using a 0.2 nm graphene
film
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Fig. 4. Schematic of heat dissipation capability test; (a) On heat-
ing condition and (b) on cooling condition
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