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Table 1 Composition, sintering parameters and density of the experimental samples

Composition / wit% Sintering Measured Relative

Sample Zro, Graphene temperature / °C density / g-cm™ density / %
#1 100.0 0.0 1275 5.75 94.6
#2 100.0 0.0 1325 5.97 98.2
#3 100.0 0.0 1400 6.07 99.8
#4 99.5 0.5 1400 5.92 98.3

#5 98.5 15 1400 5.82 98.3
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Figure 1 XRD pattern of samples #5
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Figure 2 SEM micrographs of the fracture surfaces of (a) sample #1, (b) sample #2, (c) sample #3,
(d) sample #4 and (e) sample #5
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Figure 3 (a) TEM and (b) HR-TEM micrographs of sample 5#
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Figure 4 (a) Vickers hardness and (b) fracture toughness of the test results
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Preparation and Properties of Graphene Nano-Sheet/
ZrO, Composites
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Abstract: As a novel sintering technology, spark plasma sintering (SPS) has been widely used
to prepare various materials. In this work, graphene nano-sheet / ZrO, composite ceramics was
fabricated via SPS by using nano-sized ZrO,-3Y powders and graphene nano-sheet as raw materials.
The phase composition and morphology of the as-sintered samples were characterized by using
scanning electron microscope, transmission electron microscope, X-ray diffraction (XRD), etc. The
porosity, Vickers hardness and fracture toughness of the as-sintered samples were also measured. The
results showed that the sintering temperature and incorporation of graphene nano-sheet have
significant impacts on the microstructure and mechanical properties of the as-sintered samples. With
the increase of the sintering temperature, the density of the ZrO, samples increased, and the grain
sizes grew obviously. The incorporation of graphene nano-sheet restricted the growth of ZrO, grain
dramatically. However, the Vickers hardness and fracture toughness of as-sintered samples decreased
slightly due to the bad dispersion of the graphene nano-sheet in ZrO, matrix.
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