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Preparation, properties and applications of spherical boron nitride filled polyamide
12T thermally conductive composites
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ZHANG Xiaomeng™*, LIU Minying™*
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of Underwater Intelligent Equipment, Zhengzhou 450015,China; 3. School of Materials Science and Engineering, Zhengzhou University , Zheng-
zhou 450001,China; 4. Henan Provincial Key Laboratory of Advanced Nylon Materials and Applications, Zhengzhou 450001, China)

Abstract : In order to improve the flow performance and thermal conductivity of polyamide 12T (PA12T), spherical boron
nitride (sBN) was used as a filler and blended with the PA12T to prepare SBN/PA12T composites. The influence of sBN particle size
on the thermal conductivity of the composites was investigated by finite element simulation, confirming that smaller particle sizes
are more conducive to constructing thermal conductive pathways. The prepared composites were systematically evaluated using
micromorphological characterization, differential scanning calorimetry, thermogravimetric analysis, melt flow rate (MFR) analysis,
thermal conductivity testing, and mechanical property testing. The results indicate that sBN is uniformly dispersed in the matrix,
enhancing the crystallization and fluidity of PA12T. When the mass fraction of sBN is 40%, the MFR of the prepared sBN/PA12T at
325 °C is 4.92 g/10 min, which is 6.2 times higher than the 0.68 g/10 min of pure PA12T. The in-plane thermal conductivity and
vertical thermal conductivity of sSBN/PA12T are 3.39 W/(m*K) and 1.08 W/(m*K), which are 9.6 times and 2.7 times higher than
those of pure PA12T,respectively. The tensile strength and elongation at break of the composite material decreased with the increase

of the mass fraction of sBN, which decreased to 57.61 MPa and 11.40% respectively. Therefore, the prepared composite sBN/
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PA12T is easy to process and exhibits good thermal conductivity, which can meet the heat dissipation requirements for ship electrical

and electronic equipment working in limited spaces for a long-term.

Keywords : polyamide 12T ; spherical boron nitride ; melt flow rate ; thermal conductivity ; flow performance
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