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SS7-5 | Characterization of Yttria-stabilized zirconia
Microbeads by Sintering conditions and Metal-doped
graphitic carbon nitride adsorption
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*MOON Kyoung-Seok!

!Gyeongsang National University, “Korea Institute of
Ceramic Engineering and Technology

Zirconia has been difficult to obtain stable sintered
products due to the significant volume change of
approximately 3-5 vol% accompanying the transition
from tetragonal to monoclinic during cooling. To solve
the problem, stabilization of the cubic polymorph of
zirconia over a broader range of temperatures is
accomplished by substituting some of the Zr*" ions in
the crystal lattice with slightly other metal ions. Materials
related to stabilized zirconia include yttria-stabilized,
calcia-stabilised, magnesia-stabilized, ceria-stabilized,
or alumina-stabilized zirconias, as well as partially
stabilized zirconias. We prepared approximately 30 gm
spherical yttria-stabilized zirconia (YSZ) green body
formed with an organic binder based on sintered YSZ
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seeds with diameters of 15 to 20 gm. Spontaneous
adsorption of bulk or surface-modified graphitic carbon
nitride (g-C3Ng) nanosheets into the pores and surfaces
of the beads prior to sintering was considered. By
introducing this process, changes in the sintering
behavior of ceramic beads were observed, and doping
g-C3Ny4 with yttrium or magnesium ions was intended
to confirm the effect on the microstructure and physical
properties. In addition, we report on the sintering
behavior and morphology changes in the formed layers
as a function of the heating or cooling conditions during
sintering. The zeta potential measurements and AFM
results clearly show that the bulk g-C3N4 was exfoliated
and successfully surface-modified with a positive charge.
Additionally, micro Vickers hardness measurements and
cross-sectional FE-SEM images suggest that the
sinterability of the surface-modified or yttrium-doped
g-C3N4 is improved when adsorbed. In the case of
magnesium ion doping, it can be inferred from the
measured hardness results that toughness can be
improved. In addition, the grain size distribution,
measured based on high-resolution FE-SEM images,
shows a decrease in the number of large grains resulting
from abnormal grain growth in the presence of g-C3Ny.
These results demonstrate that heating conditions have
a greater influence on the microstructure than cooling
conditions. Moreover, the spontaneous adsorption of
nanosheets can control the surface diffusion mechanism
during the early sintering stage, thereby affecting
properties that depend on the metal ions doped onto
the sheet.
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The effect of MnO; additives on the sintering behavior
and mechanical properties of alumina-toughened
zirconia (ATZ, with 10 vol% alumina) composites was
investigated by incorporating different amounts of MnO;
0, 0.5, 1.0, and 1.5 wt%) and sintering at various
temperatures ranging from 1300 to 1450 °C. The addition
of MnO; up to 1.0 wt% improved the sintered density,
hardness, flexural strength, and fracture toughness of
the composite. However, the addition of 1.5 wt% MnO,
degraded the relative density, hardness, and flexural
strength of the composite due to the transformation
of the ZrO, phase from tetragonal to monoclinic and
grain coarsening. Optimal results were obtained with
1.0 wt% MnO; and sintering at 1450 °C, which improved
the mechanical properties (hardness: 13.5 GPa, flexural
strength: 1.2 GPa, fracture toughness: 8.5 MPa m"?) and
lowered the sintering temperature compared to the
conventional sintering temperature of ATZ composites
(1550 °C). Thus, the ATZ composite doped with MnO;
is a promising material for structural engineering
ceramics owing to its improved mechanical properties
and lower sintering temperature.

The Korean Ceramic Society |



