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Abstract: Hexagonal boron nitride particles (s-hBN) modified with 3-aminopropyl triethoxysilane (APTES) were used for

the preparation of silicone composite materials. The microstructure of the composite materials was observed, and the

thermal conduction and mechanical characteristics of the composite sheets were studied based on the compositions and

microstructures. When a small amount of s-hBN particles was used, the thermal conductivity of the composite improved

as a whole, and the tensile strength of the sheet also increased. The thermal conductivity and tensile strength of the

composite in which a small amount of carbon fiber was added along with s-hBN were further improved. However, the

use of carbon nanotubes with structural characteristics similar to those of carbon fiber resulted in lower thermal

conductivity and tensile strength. Elastic silicone composites exhibiting 2.5 W/mK of thermal conductivity and a low

hardness are expected to be used as thermally conductive interfacial sheet materials.
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Fig. 1. (a) FT-IR spectra and (b) XPS plots of hBN and s-hBN
particles. S-hBN indicates hexagonal boron nitride (hBN) which is
chemically modified with 3-aminopropyl triethoxysilane. Drawing
in FT-IR spectra presents the 3-aminopropyl triethoxysilyl group
modified on the surface of hBN particle.
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Fig. 2. FE-SEM images of silicone composites of which the
CF and MWNT

structures are identified within the yellow circles.
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Fig. 3. Thermal conductivity plot of silicone composites. The
compositions of samples are summarized in Table 1.
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Fig. 4. Tensile and elongation plots at fracture of silicone composite
sheets. The compositions of samples are summarized in Table 1.
Squared and circled symbols present the tensile strength and elongation,
respectively. Open symbols were measured from the as-prepared
samples, and filled symbols were measured from the samples after
thermo-hygrostat treatment under IEC 60068 standard.
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