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Abstract: In order to solve the problems of poor dispersibility and weak interface bonding of nano hexagonal boron nitride
(BN) in epoxy resin (EP), and to improve the comprehensive performance of EP composite, we used polydopamine (PDA)
to modify the surface of BN, and prepared EP/m-BN composites. The microstructure and dispersibility of the modified BN
was characterized by Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS), transmission
electron microscopy (TEM), atomic force microscopy (AFM) and other methods. The thermal conductivity, mechanical
properties, dielectric properties, and thermal expansion characteristics of EP and EP/BN composites were systematically
tested. The results show that PDA forms a uniform coating layer on the surface of BN through self polymerization,
introducing active functional groups such as hydroxyl and amino groups, which significantly inhibits the aggregation of BN
and improves its dispersibility in EP. Performance tests indicate that the composite achieves optimal overall performance at
an m-BN loading of 10%. Compared with pure EP, the thermal conductivity of EP/m-BN composite increases from 0.21
W/(m-K) to 0.47 W/(m-K), with an increase of 123.8%. The coefficient of linear thermal expansion decreases from 59.2x
10°°C" to 45.5%10°°C"', with a decrease of 23.1%. The tensile strength increases from 42.6 MPa to 58.6 MPa, with an
increase of 37.6%. The elongation at break increases from 18.8% to 23.6%, with an increase of 25.5%. And within the

frequency range of 10-10° Hz, all EP/m-BN composites maintain a low dielectric constant of 3.5-4, and the composites with
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5%-10% of m-SiO, show a dielectric loss close to pure EP and excellent stability.

Key words: epoxy resin; boron nitride; polydopamine modification; dielectric properties; mechanical properties
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Fig.1 Schematic diagram for the preparation of m-BN by
PDA modified BN
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Fig.2 FTIR spectra, Raman spectra, WAXD spectra, and
TGA spectra of BN and m-BN
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Fig.3 XPS spectra and XPS partial spectra of BN and m-BN
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Fig.4 Images of PDA, BN, and m-BN in ethanol solutions
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Fig.5 TEM and AFM images of BN and m-BN
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Fig.6 Stress-strain curves of EP and EP/BN composites
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Table 2 Tensile strength and elongation at break of

EP and EP/BN composites
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