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Research on preparation and properties of modified boron
nitride/aramid nanofiber composite films
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Abstract: With the rapid development of modern electrical equipment, higher requirements have been put forward for
nanocomposite films with higher dielectric strength and mechanical properties. Therefore, we modified boron nitride
nanosheets (BNN) with 3-aminopropyltrihydroxysilane to obtain modified BNN (aBNN), and then mixed aBNN with
aramid nanofiber (ANF) to prepare dense ANF/aBNN nanocomposite films by high-temperature hot-pressing method. The
thermal stability, mechanical properties and electrical insulating properties of films were characterized. The results show that
with the increase of aBNN content, the thermal weight loss rate of the nanocomposite film decreases significantly. When the
mass fraction of aBNN is 10%, the tensile strength, elongation at break, and toughness of the ANF/10%aBNN
nanocomposite film reach the maximum value, which is 235 MPa, 14.0%, and 32.4 MPa-m'?, respectively, it is 25%, 9.4%,
and 75.1% higher than that of ANF/10%BNN, respectively. The electrical strength of ANF/10%aBNN is as high as 154
kV/mm, which is about 15% and 11.6% higher than that of pure ANF and ANF/10%BNN, respectively. And the volume
resistivity reaches the maximum value of 7.94x10" Q-cm (tested at 60°C), which is 893% and 694% higher than that of pure
ANF and ANF/10%BNN, respectively.
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Fig. 2 XPS and FTIR spectra of BNNs and aBNNs
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Fig.3 FTIR spectra of ANF/aBNN nanocomposite films with
different aBNN content
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nanocomposite films before and after hot pressing
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Fig.6 TGA curves of ANF/aBNN nanocomposite films with
different aBNN content
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Table 1 Tensile strength, elongation at break and toughness
of nanocomposite films prepared in this paper and other
literatures
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