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Abstract Y,0; ceramic specimens were fabricated from the granular powder, obtained by spray drying process from the
slurry. The slurry was prepared by mixing PVA binder, NaOH for Ph control, PEG and Y,O; powder. The Y,O; specimen
was shaped in size of @14 mm and then sintered at 1650°C. The characteristics, microstructure, densities and plasma
resistance of the Y,0,; specimens were investigated with the function of forming pressure and sintering time. Y,O,
specimens were exposed under the CHF;/O,/Ar plasma, the dry etching treatment of specimens was carried out by the
physical reaction etching of Ar’ ion beam and the chemical reaction etching of F~ ion decomposed from CHF,. With
increasing sintering time, Y,0O; specimens showed relatively high density and strong resistance in plasma etching test.
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Fig. 2. Relative density of specimen with forming pressure and
sintering time.

Table 1
Grain size of Y,0; specimens with forming pressure and sintering
condition

Sintering Forming pressure Forming pressure
condition (1,000 kgf/em?) (1,500 kgf/em?)
1650°C, 10 hrs 4.3 um 3.3 um

1650°C, 20 hrs 5.5 um 4.5 pm

1650°C, 30 hrs 6.1 um 5.5 um

finally milled for 24 hrs

Y203 15.0kV 6.0mm x5.00k SE

(¢) Y203 powder, milled for 24 hrs without pH
controller

Fig. 1. Morphology of powders treated with milling condition
and additive.
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Table 2

Microstructure and plasma resistance of Y,0; ceramics

y203 15.0kV 4.6mm x2.00k 20.0um

a) Forming pressure (1,000 kgf/cm?),
sintering condition (1650C, 10 hrs)

y203 15.0kV 4.4mm x2.00k

¢) Forming pressure 1,000 kgf/em’,
sintering condition (1650°C 20 hrs)

...........

y203 15.0kV 4.4mm x2.00k

e) Forming pressure 1,000 kgf/cm’,
sintering condition (1650°C 30 hrs)

sintering condition (1650°C 20 hrs)

y203 15.0kV 4.6mm x2.00k

b) Forming pressure 1,500 kgf/cmz,
sintering condition (1650°C 10 hrs)

y203 15.0kV 4.6mm x2.00k

d) Forming pressure 1,500 kgf/cm®

>

vvvvvvvvv

y203 15.0kV 4.7mm x2.00k

f) Forming pressure 1,500 kgf/em’,
sintering condition (1650°C 30 hrs)

Fig. 3. Microstructure of Y,0, specimens with forming pressure and sintering condition (1650°C).

Results of dry etching test of Y,0; specimens with forming pressure and sintering time

271

Speci Edge depth-1 Edge depth-2 Edge depth-3 Sintering condition
pecimen = - _
(um) (um) (pm) Temp. (°C) Duration Forming pressure (ton)

Y,0, 7.355 6.939 6.803 1650 10hr 1.5

Y,0, 6.268 6.518 6.392 1650 20hr 1.5

Y,0, 6.046 6.084 6.221 1650 30hr 1.5

*A1203 25.322 30.912 30.281 1650 3 1.3

'Sic 21.318 20.166 21.010 2100 2 1.3

*Sintered Al,O;, SiC specimen.
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