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Investigating mechanical, electrical and morphological
properties of polycarbonate/polyacrylonitrile-
butadiene-styrene/nanographene nanocomposites

Msoud Sabet, Mohsen Najafi*, Mehdi Haji Bagherian

Department of Polymer Engineering, Faculty of Engineering, Qom University of
Technology, P.O. Box 37195-1519, Qom, Iran

Research subject: Polycarbonate/acrylonitrile butadiene styrene alloy
is one of the most widely used polymer alloys in the world, which has
become very widespread due to the excellent properties and character-
istics of these alloys as well as other advantages. However, it seems that
strengthening the properties and efficiency of these alloys can increase
their scope of application. Typically, polymers have a high resistance to
the passage of electricity. In recent years, increasing the electrical con-
ductivity or reducing the electrical resistance of polymers by using con-
ductive nanoparticles has received much attention.

Research approach: For this purpose, first, alloys of polycarbonate and
acrylonitrile butadiene styrene were prepared by melt mixing meth-
od and were tested and evaluated in terms of physical and mechanical
properties, thermal properties and behavior of the melt. Next, by adding
nanographene to the best alloy, the electrical, mechanical and morpho-
logical properties of nanocomposites were investigated. In order to in-
crease the electrical conductivity of nanocomposites, different amounts
of nanographene (1, 2 and 3%) were used.

Main results: By increasing the amount of polycarbonate, tensile
strength and modulus, flexural strength and modulus, and HDT of the
alloys increased. The results showed that the alloy with 68% polycar-
bonate generally has better properties than other alloys, so this alloy
was considered as the polymer base of nanocomposites. The results of
the mechanical test show an increase in the tensile strength and tensile
modulus of the samples with an increase in the percentage of nanopar-
ticles. Also, the examination of the electrical resistance of nanocompos-
ites showed that in all samples, nanographene has been able to reduce
the electrical resistance of the polymer to a very significant extent. By
examining the mechanical and electrical properties of the samples, it
was determined that the Percolation threshold of nanoparticles is
equal to 2%. The FE-SEM images of the nanocomposites showed that
the graphene nanoparticles were well dispersed in the polymer matrix
and no traces of clumps or clusters resulting from the accumulation of
nanoparticles were observed.

*To whom correspondence should be addressed:

Najafi.m@qut.ac.ir
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Table 1. Composition of the prepared samples

Samples PC ABS Coupling | Antioxidant 1010 | Antioxidant 168 Wax
PC100 100 0 0 0 0 0

ABS100 0 100 0 0 0 0
PC68 68 28 3 0.2 0.4 0.4
PC48 48 48 3 0.2 0.4 0.4
PC28 28 68 3 0.2 0.4 0.4
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Table 2. Mechanical tensile test results of samples

Samples Tensile Strength (MPa) Yield Strain (%)
PC100 59.9 6.1
ABS100 42.5 2.3
PC68 51.5 4.4
PC48 47.5 3.6
PC28 43.4 2.5
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Table 3. Mechanical bending test results of samples

Samples Bending Strength (MPa) Bending Strain (%)
PC100 84.7 7.8
ABS100 62.5 5.2
PC68 77.9 6.5
PC48 71.6 6.1
PC28 66 5.6
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Figure 1. Melt flow index values of the samples
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Figure 3. Impact strength of alloys
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Table 4. Composition of prepared nanocomposites

Samples PC68 Nanographene
N-G1 99 1
N-G2 98 2
N-G3 97 3
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Table 5. Mechanical properties of nanocomposites

Samples Tensile Strength (MPa) Tensile modulus (MPa)
PC68 51.5 2529
N-G1 56.4 2752
N-G2 69.6 3240
N-G3 71.2 3421
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Table 6. The effect of nanographene on the electrical resistance of PC68 alloys

Samples Electrical resistance (Q)
PC68 > 10
N-G1 10°-10%
N-G2 10%-10*
N-G3 103
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Figure 4. FE-SEM images taken from the fractured surface of nanocomposites with magnifications of 1 um and 5 pm
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Figure 5. FE-SEM images taken from the fractured surface of nanocomposites with magnifications of 200 nm and
500 nm
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