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G3A-1 | A data-driven strategy for estimating compositions
and properties of polymer-derived silicon oxycarbides
*CHO Yi Je!

'Sunchon National University

Polymer-derived silicon oxycarbides (SiOC) facilitate the
formation of uniform microstructures and properties
that remain stable at elevated temperatures. Nonetheless,
the precise connections between the processing
parameters and the resulting microstructures/properties
have not been definitively comprehended. This
investigation utilized a materials informatics strategy
to scrutinize and predict these associations within SiOC
materials. A dataset was compiled using findings from
previously documented literature pertaining to SiOC.
Through correlation analysis, a ranking of processing
parameters was established based on their respective
impacts on properties and microstructures. This
comprehension could subsequently be applied in
tailoring materials to specific requirements. Highly
accurate machine learning models were introduced,
utilizing the prioritized features derived from the
correlation analysis. Furthermore, the paper deliberated
on key aspects of data compilation, correlation analysis,
machine learning, and acknowledged limitations in the
existing dataset. The proposed strategy for SiOC
materials holds the potential for extension to diverse
polymer-derived ceramics, encompassing a range of
features and targets that pertain to processing variables,
microstructures, and properties.
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Zirconia restorations manufactured by the milling
method are successfully used for single anterior and
posterior restorations. Incorrect marginal fit of zirconia
prostheses can lead to cavities between the prosthesis
and natural teeth, resulting in periodontal disease. In
this study, the marginal fit of zirconia crowns
manufactured by milling machine and top-down
additive manufacturing was compared and analyzed.
Existing milling methods show excellent precision, but
the fit result may vary or the precision may be lowered
depending on the degree of use of the burr. In addition,
different results may be shown depending on the
limitations of the milling axis of CAD/CAM equipment

or the compensation value of the milling bur. The
additive manufacturing method can solve all of these
limitations because there is no consumption of cutting
tools and complex shapes are processed with a constant
layer thickness.

G3A-7 | Fabrication of Ceria decorated Yttria-Stabilized
Zirconia (YSZ) Composites

KIM HyunSeon', JUNG Ji Hun'!, KIM BooCheol',
JANG TaeHwan!, *AN Gye Seok!

'Kyonggi University

Yttria-stabilized zirconia (YSZ), with 7-8% yttria, gains
attention as a top coat for thermal barrier coatings in
turbines, engines, and satellites. It offers high thermal
conductivity (2.2-2.9 W/mK) and expansion coefficient
(11.0 x 10° K, ensuring effective heat shielding.
However, exposure above 1300°C leads to thermal
fatigue and degradation. Ceria (CeO;) aids in redox
reactions, enhancing complex formation and durability
by preventing particle aggregation at high temperatures.
A novel approach synthesizes YSZ and ceria into a
core-shell structure (YSZ@CeO,), combining their
benefits and avoiding segregation. YSZ particles are
treated with acids or bases to form functional groups,
enabling stable CeO, layer formation via self-assembly
driven by surface charge. Chemical bonding, structural
analysis, and morphological study are conducted. The
YSZ@CeO, composites are anticipated to display
excellent thermal durability.
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YSZE tF FX 2 4o} 1200°C o]4+9] 112 &5 2ol A
I HEES B8 4= 9l 7t 3= Qloh & Ao
AE 7129 st YSZo Nd,03% Y055 42 &A1&
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22 5 U8 ALY F-F, 1700 °CollA] 423 A|H
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AZAAZE F71) et QAEETE 150 W/mK 7HA] A S715)
ok Ar9] B, AF2E 9 AZA] SR wet Hoi|
= AT Boled, ole 2399 2719 s gt B xRl
At Q] FFoltt. BlRE o] RE JAAE EAZ HFFolx,
ALt o7 skt mHE Q149 A%, tiEEL] AJHOYA,
HAA0] FFe} Adglo] ¢ 3 MPa - mis 2 IS 234
o7 AN 32A H7l= AING 2218 E44E oj-AHx |A5}
WA, GRS u|YA 7= 7199E slie 2 Hofzioh

G3A-10 | Advancement in thermal interface materials:
simulation and synthesis of the core/shell-structured
Al,O3/AIN filler particles

DOWLA BISWAS MD ROKON UD!, *YOON Dang-Hyok'
Yeungnam University

The synthesis of efficient thermal interface materials
(TIM) has become important for the applications in
electric vehicles and electronic devices. To solve the
challenge posed by sublimation during the flame
spraying of molten AIN, a core/shell-structured Al,Os/AIN
was synthesized using spherical Al,O3 by carbothermal
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reduction and nitridation in conjunction with appropriate
simulation. Experimental parameters, including temperatures
of 1500 — 1600°C, N; pressure of 2 atm, holding times
of 10 — 40 h, and the utilization of different carbon
sources, were systematically explored to synthesize a
desired Al;O3/AIN core/shell. Nitridation at 1500°C for
10 h resulted in the formation of core/shell Al,O3/AIN
structure with the minimal core/shell gap, indicating
promising interfacial integrity. On the other hand,
nitridation at 1600°C for 20 h with phenolic resin as
a carbon source revealed an increased AIN conversion
rate along with the expanding of core/shell gap. There
was a delicate relationship between spherical core/shell
morphology and input variables. By combining the
simulation and experimentation, this study explained
the relation between the parameters and morphology,
which can provide the way for the synthesis of ALOs/AIN
core/shell for TIM applications.

Keywords: Core/shell; Al,O3/AIN: Simulation; Heat
transfer; Thermal interface material Y& H &g Fof/A
T2RE 7= +3 ALOs/AINY AAtmArel A 2HH
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G3A-12 | Three-dimensional MgO filler networking
composites with significant enhanced thermal conductivity

CHA hvyun-ae!, JO Min-Gi', MOON Young Kook!,



HAHN Byung-Dong!, CHOI Jong-Jin!, *AHN Cheol-Woo!,
*KIM Do Kyung?

'Korea Institute of Materials Science, *Korea Advanced
Institute of Science and Technology

In recent times, considerable research efforts have been
directed towards optimizing ceramic/polymer composite
materials at the design stage. Composites featuring
distinct segregated structures have demonstrated more
efficient pathways for thermal conduction compared
to those with randomly distributed fillers. In our study,
we present a novel approach involving a template
method followed by sintering to create a lightweight,
self-supporting MgO framework. Through vacuum-assisted
filtration, three-dimensional (3D) hierarchical composite
films with a layered MgO structure were formed. The
gradual merging of grain boundaries among inorganic
ceramic particles led to a significant reduction in thermal
resistance between the fillers. Consequently, these
composites exhibited notably higher thermal conductivity
when compared to those containing randomly dispersed
particles. Importantly, we present the pioneering
demonstration of the superior performance of a
3D-network composite utilizing MgO ceramic filler. This
research introduces an effective strategy for the
application of MgO as an alternative to Al,Os filler in
high-power density electronic devices.
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