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Experimental investigation of the effect of multi-walled carbon nanotubes on mechanical
and thermal properties of PC/ABS/MWCNT nanocomposite

M. R. Shabgard Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
S. Heshmati Gonbar Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
Abstract

Polycarbonate is one of the engineering plastics with ductile behavior and very high toughness. However, the relatively high
sensitivity of this polymer to the presence of fine cracks limits the use of this polymer in many applications, and the Down
flowability of polycarbonate (PC) also deprivation the possibility of molding thin products. In this research, acrylonitrile butadiene
styrene (ABS) polymer was added to polycarbonate to increase impact strength and processability. In addition, carbon nanotubes
(CNT) were used to improve mechanical and thermal strength. PC/ABS blends in two different weight percentages (50/50 and
70/30) and nanocomposites based on PC/ABS blend (70/30) containing 0.2 and 0.3 weight percent of carbon nanotubes using a
mixer and a hot press were prepared. The results of the tests related to the SEM images of the fracture surface of the Slotted impact
test samples indicating the appropriate distribution of the ABS phase in the PC context in the PC/ABS blend (70/30) and also
uniform distribution of carbon nanotubes in the PC/ABS/MWCNT(70/30/0.3) nanocomposite. Also, the results of the tests related to
mechanical properties showed The addition of 30% of ABS in the base of PC increased the bending strength, impact strength,
tensile modulus, and bending modulus by 1.1%, 30.2%, 15.2% and 1.15% respectively. But the tensile strength decreased by 3.3%
,Also, the use of carbon nanotubes with a weight percentage of 0.3% in the base of PC/ABS mixture increases the tensile modulus,
bending modulus and impact strength by 13.4%, 20.8% and 107.1%, respectively, and reducing the strength Tensile and bending
strength by 16.6% and 16.5%, respectively, compared to the PC/ABS (70/30) mixture. According to the DSC thermal test, by
adding 0.2% of carbon nanotubes to the PC/ABS mixed base, the oxidation temperature of ABS polybutadiene phase has increased
by 10 degrees Celsius, and by adding 0.3% of carbon nanotubes to the PC/ABS mixed base increased the glass transition
temperature of PC by 25°C.

Keywords: Polycarbonate, Nano Composite, Carbon NanoTube, Acrylonitrile Butadiene Styrene, Hot Press PC/ABS mixture.
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