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This research presents an investigation into the optimization of ceramic-feedstock warm-pressing for the fabrication of
SiC-based composites. The process integrates uniaxial warm-pressing with injection molding, employing SiC, ALL,O;,
YSZ, and a polymer binder. Critical challenges encountered during green body production were meticulously
identified, leading to the proposal of effective solutions. Significant process advancements involved designing a mold
with guide screws, implementing a dual-stage coating technique, and utilizing a pulverizer for feedstock powder
preparation. Through Design of Experiments (DOE), the optimal warm-pressing parameters were determined, revealing
that temperature is the primary factor controlling the binder’s rheological behavior and facilitating particle
rearrangement. Hardness test data indicated that the optimal conditions for warm-pressing were 120°C, 185 bar, and
27 minutes. Microstructural examination corroborated the uniform distribution of reinforcements and the cohesive
strength imparted by the binder. Furthermore, particle size analysis (distribution range: 1.37 pm; distribution slope:
3.96) indicates the suitability of this powder for the molding process.
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Fig. 1 Schematic diagram of the ceramic sample fabrication via the warm
press molding of ceramic feedstock.
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Fig. 2 SEM micrographs of the ceramic powders used in this study: a)
silicon carbide, b) alumina, and ¢) yttria-stabilized zirconia.
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Fig. 4 Fabrication of individual molds: a) wear test mold, and b) 3-point
bending test mold.
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Fig. 5 Output curve of the internal mixer.
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Fig. 6 Ceramic feedstock powder preparation methods: a) manual

grinding, b) rod milling, ¢) calibrated ball milling, and d) pulverizer.
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Table 2 Design of Experiments (DOE) variables and hardness results
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Fig. 8 Images of the PTFE-coated mold after the molding process: a)

surface cracks and porosity, b) feedstock adhesion to the mold, and ¢)
sample fracture during ejection via guide screws.
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Fig. 7 Adhesion and uncontrolled leakage defects of ceramic feedstock: a)

adhesion of the feedstock to the mold wall, and b) voids and porosity due
to feedstock leakage from the mold base.
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Fig. 9 Degree of sample adhesion to the PTFE-coated mold surface
sprayed with silicone: a) first series of samples, and b) fourth series of
samples.
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Fig. 13 Interaction effects of temperature, time, and molding pressure on
hardness measurements.
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Fig. 14 Degradation behavior of green specimens after water immersion
for different periods of time.
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alumina particles within the matrix, and B) filling of interparticle voids by
the binder system.
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