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Abstract Y,0,-BN ceramic composites were fabricated from the slurries of yttria powder with average particle size of
3~10 um. The slurry was fabricated by mixing PVA binder, NaOH for Ph control, PEG, BN powder and Y,0O; powder. The
mixed Y,0; powders were obtained by spray drying process from the slurry. The Y,0;-BN composite specimen was
shaped in size of @J14mm and then sintered at 1550°C and 1600°C, respectively. The characteristics, microstructure,
purities, densities, bulk resistance, thermal expansion, hardness and plasma resistance of the Y,O;-BN composites were
investigated with the function of BN contents and sintering temperature.
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Table 1
Viscosities of the slurries of with NaOH content

NaOH content
0.00% 0.01%
130 cps 434 cps

0.03 %
530 cps

0.05 %
660 cps

0.07 %
710 cps

Viscosity

-
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Table 2
Relative density of green specimens and sintered spemmens with

PVA contents (Forming pressure: 1,000 kgflem®, Sintering
temperature: 1650°C, 20 hrs)
PVA content
05wt% 0.75wt% 1.0wt% 1.25wt%
Green specimens ~ 2.64 g/em’ 2.60 g/em’ 2.60 g/em’ 2.58 g/em’
5241% 51.65% 51.73% 5120%
Sintered specimens 4.94 g/em’® 4.96 g/em® 4.91 g/em’ 4.90 g/em’
9829% 9856% 97.40%  98.54 %

Table 3
Relative density of green specimens and sintered spemmens with

PEG contents (Forming pressure: 1,000 kgf/em®, Sintering
temperature: 1650°C, 30 hrs)
PEG
0.0wt% 025wt% 0.5wt% 0.75 wt%
Green specimens ~ 2.56 g/em’ 2.57 g/em’ 2.62 g/em’ 2.62 g/em’
50.82% 51.14% 52.0%  520%
Sintered specimens 4.94 g/cm’ 4.93 g/em® 4.95 g/em’ 4.96 g/fem’
98.14% 98.09% 9844 %  98.60 %
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Fig. 1. Microstructure of the mixed powder with NaOH content.
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Y203 15.0kV 6.4mm x500 SE 100um ) 5.0kV 6 100um

a) Binder, PVA 0.5 wt%, Fractured b) Binder, PVA 0 5 wt%, Cross—section

' ’NVOC"uml 15.0kV 7.2mm x500 SE

c) Bmder PVA 0. 75 wt% Fractured d) Binder, PVA 0.75 wt%, Cross—section

" 100um 6.¢ B 100um

e) Bmder PVA 1.0 wt%, Fractured f) Blnder PVA 1.0 wt%, Cross—section

Y203 15.0kV 6.1mm x500 S ) 5.0kV 6.9m 100um

g) Binder, PVA 1.25 wt%, Fractured h) Bmder PVA 1.25 wt%, Cross—section

Fig. 2. Microstructure of green specimens with PVA contents (Forming pressure: 1,000 kgf/em?).
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Table 4
Characteristics of 'Y,0;-BN composites (1,550°C, 4 hrs)
Y,0;-BN composites BN-0.25 % BN-0.5 % BN-1 % BN-2 %
Purity % 99.17 98.71 98.64 97.50
Density g/em’ 4.90 4.90 4.88 4.87
Flexural strength Mpa 141 137 130 125
Resistance Q-Cm 5.71%10" 6.31%10" 4.78*10" 3.61%10"
Thermal expansion 107K 8.15 831 8.47 8.76
Vikers Hardness Hv 671 659 612 597
Table 5
Characteristics of Y,0;-BN composites (1,600°C, 4 hrs)
Y,0;-BN composites BN-0.25 % BN-0.5 % BN-1% BN-2 %
Purity % 99.46 98.51 98.17 97.49
Density g/em’ 491 4.90 4.89 4.86
Flexural strength Mpa 145 140 132 129
Resistance Q- Cm 5.51%10" 6.67%10" 4.60%10" 3.76*10"
Thermal expansion 107K 8.04 8.17 8.29 8.55
Vikers Hardness Hv 689 667 631 603
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Fig. 3. XRD pattern of Y,0;-0.25 wt% BN composites.
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Fig. 4. Microstructure of Y,05-0.25 wt% BN composites (1600°C,
4 hrs).
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Table 6
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Results of dry etching test of Y,0;-BN composites with forming pressure and sintering time

Edge depth-1  Edge depth-2  Edge depth-3

Test condition

Specimen

(mm) (mm) (mm) Temp. (°C) Duration  Forming pressure (ton) BN content (%)
13 13.525 6.893 7.977 1600 4hrs 1.5 0.25
K3 12.775 11.156 5.071 1600 4hrs 1 0.5
N3 12.681 10.447 5.940 1600 4hrs 1 1
Q3 10.041 8.204 7.379 1600 4hrs 1 2
Y,04 6.268 6.518 6.392 1650 30hrs 1.5 -
ALO; 25.322 30.912 30.281 - - - -
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