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Abstract Recently, porous ceramic materials with anti-static performance are urgently needed for semiconductor and
OLED/LCD display manufacturing industry. In this work, we fabricated porous titanium manganese oxide ceramics having
the surface resistivity of 10%10" ohm and enhanced mechanical strength by partial sintering method using nanosized
titanium oxide. By addition of nano-sized titanium oxide in the matrix, neck formation between grains was strengthened,
which remarkably increased flexural strength up to 170 MPa (@porosity: 15 %), 110 MPa (@porosity: 31 %), compared to
80 MPa (@porosity: 26 %) for pristine titanium manganese oxide ceramics. We evaluated the performances of our ceramics
as air-floating module for OLED flexible display manufacturing devices.
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Fig. 1. (a) Air-floating device for OLED display manufacture.

(b) A schematic of OLED deposition module using vacuum

chucking and air-floating devices. In deposition process zone,

air-floating is employed for fixing a substrate. For loading and

supporting a substrate, vacuum chucking is used. (c) vacuum
chucking device for LCD substrates.
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Fig. 2. X-ray diffraction patterns for the sintered specimens of
TiO,-MnO (P-25 30 %) sintered at (a) 1100°C and (c) 1200°C.
TiO,-MnO (P-25 40 %) (b) 1100°C, (d) 1200°C, and (e) 1300°C.
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Fig. 4. FE-SEM images of TiO,-MnO (TMO) ceramics sintered at 1100°C with (a) 30 % P-25, (b) 40 % P-25, (x 1,000 magnification),
(c) 30 % P-25, (d) 40 % P-25, (x 3,000 magnification) (e) 30 % P-25, (f) 40 % P-25 (x 10,000 magnification).
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Fig. 5. FE-SEM images of TiO,-MnO (TMO) ceramics sintered at 1200°C with (a) 30 % P-25, (b) 40 % P-25, (x 1,000 magnification),
(c) 30 % P-25, (d) 40 % P-25, (x 3,000 magnification) (e) 30 % P-25, (f) 40 % P-25 (x 10,000 magnification).
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Fig. 6. Evolution of porosity of TMO ceramics according to
amounts of P-25 and sintering temperature.
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Fig. 7. Evolution of flexural strength of TMO ceramics according
to amounts of P-25 and sintering temperature.
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Fig. 8. Evolution of flexural strength of TMO ceramics as a
function of porosity.
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Fig. 9. (a) Evolution of surface resistivity of TMO ceramics as

a function of P-25 amount and sintering temperature. (b) A

schematic of surface resistivity measurement. (¢c) A demonstration
of air-floating using TMO ceramics.
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