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Properties of Flame Retardant ABS / PUR-T / HNTs Composites Prepared by Novel Non-twin Screws
Yu Huiwen" *, Xu/Baiping", Zhuang Wenliu', Wang Meigui', Wu Hongwu’
(1. Technology Development Center for Polymer Processing Engineering of Guangdong Colleges and Universities, Guangdong Industry Polytechnic,
Guangzhou 510300, China ; 2. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)
Abstract : Three different flame retardant systems of acrylonitrile-butadiene-styrene plastic (ABS) composites, i.e., ABS /
intumescent flame retardant (IFR), ABS / IFR / thermoplastic polyurethanes (PUR-T) and ABS / PUR-T / IFR / halloysite nano-
tubes (HNTs), were prepared respectively by a self-made co-rotating non-twin screw extruder and a traditional twin screw extruder.
Impact, tensile, bending strength and limited oxygen index (LOI) of the systems were characterized, combustion properties of the
systems prepared by the non-twin screw extruder were tested and the effects of PUR-T and HNTs on the properties of the systems
were analyzed. The results show that compared with those prepared by the traditional twin screw extruder, the mechanical properties
and LOI of the systems prepared by the non-twin screw extruder are significantly improved owing to the superiority in mixing ability.
The impact strength of the system prepared by the non-twin screw increases and the tensile and the bending strength decrease when
17.5% PUR-T is added. Meanwhile, the LOI increases from 27% to 40%, the peak heat release rate (PHRR) and average heat release
rate (MHRR), total heat release (THR) and smoke production rate (SPR) all decrease and fire performance index (FPI) increases with
the result that the flame retardancy increases significantly. However, when 2% HNTs is added further, the impact, tensile, bending
strength all increase and the LOI slightly decreases but the value is still 37%, the MHRR and THR increase but the PHRR and SPR
decrease further and FPI increases, which can be contributed to decrease the fire hazards.
Keywords : co-rotating non-twin screw ; acrylonitrile-butadiene-styrene plastic ; halloysite nanotube ; composite ; flame retar-

dancy ; mechanical property ; combustion property
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