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Abstract — In this study, metal copper clad laminate can be prepared using epoxy composite filled with thermally
conductive fillers. In order to improve the thermal conductivity of epoxy composites, it is important factor to form
conductive networks through appropriate packing of conductive fillers in epoxy composite matrix and to decrease the
amount of thermally resistant junctions involving a epoxy composite matrix layer between adjacent filler units. This is
because epoxy has a thermal conductivity of only 0.2-0.3W, so in order to maintain high thermal conductivity, thermally
conductive fillers are connected to each other, so that the gap between particles can be reduced to reduce thermal
resistance. The purpose of this study is to find way to achieve highly thermally conductive in the epoxy composite
matrix filled with Al,O; and Boron Nitride(BN) filler by filler loading and uniform dispersion. As a results, the use of
Al,O4/BN hybrid filler in epoxy matrix was found to be effective in increasing thermal conductivity of epoxy composite
matrix due to the enhanced connectivity offered by more continuous thermally conductive pathways and uniform
dispersion without interfacial voids in epoxy composite matrix. In addition, surface treatmented s-BN improves the filler
dispersion and adhesion between the filler and the epoxy matrix, which can significantly decrease the interfacial thermal
resistance and increase the thermal conductivity of epoxy composite matrix.
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Fig. 1. Chemical structures of epoxy resins, curing agents and cat-

alyst.

Table 1. Materials used for composite preparation is listed

Material Manufacturer Filler shape  Filler size
AlLO; (A-42-2) Showa Denko Particle 5 um
Al O5(AS-10) Showa Denko Particle 22 um
h-BN (PT-120) Momentive Particle 12 pm
a-BN (PTX-25) Momentive Spherical 25 um

s-BN (PTX-25S) Momentive Spherical 25 um

*h-BN: hexagonal BN, a-BN: agglomerate BN, s-BN: surface modified
agglomerate BN
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Fig. 2. SEM images of filler materials (a) ALO;, (b) h-BN, (c¢) a-BN, and (d) s-BN.
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Fig. 4. MCCL structure for thermal diffusivity and thermal conduc-
tivity test.
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Fig. 5. The results of thermal diffusivity and thermal conductivity
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Fig. 6. SEM image of the cross-section of the epoxy/AS-10/A-42-2
composite.
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Fig. 8. SEM image of the cross-section of the epoxy/AS-10/h-BN
composite.
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