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PLA/h-BN/s-BN Prepared by Dual-speed Non-twin Screw Extrusion and its properties
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Abstract : Polymer-based thermal conductive composites offer insulation, low density, easy processing, and low-cost advantag-
es over metal radiators. In this paper, PLA/h-BN/s-BN composites were prepared via dual-speed non-twin-screw extrusion. The
effects of h-BN/s-BN ratio on properties was studied at a total BN loading of 18wt%.Results show that s-BN depolymerizes into
smaller h-BN lamellae under strong extensional flow, forming multi-scale bridges with larger h-BN to build oriented two-dimension-
al thermal pathways. h-BN acts as both a heterogeneous nucleating agent and an internal lubricant, regulating the crystallization and
rheological behavior of PLA matrix. At 3wt% s-BN, the viscosity and glass transition temperature are lower while the crystallinity is
higher. With rising s-BN content, tensile and impact strengths change insignificantly, and thermal conductivity first increases and
then decreases. At 6wt% s-BN, in-plane thermal conductivity and tensile modulus peak are 4.729 W/(mK) and 7 348 MPa, which
are 18.0% and 9.9% higher than those without s-BN. At 9wt% s-BN, partial incomplete depolymerization of s-BN leads to a reduc-
tion in thermal pathways and thus a decrease in thermal conductivity, while viscosity increases and crystallinity declines slightly.
This method does not require the addition of chemical reagents and has a simple process, providing innovative ideas for the large-
scale production of high-performance thermal conductive composite materials.
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Fig. 1 Screw arrangement and screw elements of extruder
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