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ABSTRACT

Plasma resistant nanocrystalline Y,0; films were deposited on alumina substrates through the electron-beam PVD technique.
Increasing substrate temperature to 600°C resulted in the textured microstructures with significantly enhanced adhesion force of the
coating to the substrate. During the exposure to fluorine plasma, erosion rate of the coated specimen was higher than that of a sintered
yttria specimen, but significantly lower than that of a single crystalline alumina. Considering the adhesion and erosion behaviors
observed in the coated specimen prepared at 600°C, the deposition technique appears effective in reducing contamination particles
generated from the ceramic parts in the plasma environment,
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Table 1. Plasma Etching Conditions

Parameter Condition
RF power, W 700
RF power (bias), W 200
(bias voltage, V) (334
CF,, SCCM 30
0,, SCCM 5
Ar, SCCM 10
Pressure, mTorr 10
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Fig. 1. Cross-section and surface microstructures of Y05 coatings deposited at (3) and (b) 80°C, (¢} and (d) 300°C, and (e} and (f)
600°C with a deposition rate of 10 A/sec.
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Fig. 2. Surface microstructures of the Y,0; coatings deposited
at 80°C with different deposition rates of (a) 5 A/sec and
(b) 15 A/sec.
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Fig. 3. XRD patterns of the Y,0; deposited at different

temperatures.
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Fig. 4. (a) Adhesion forces measured using a scratch tester for
various Y,0; coatings and (b) surface microstructure
after testing under a load of 10N for the specimen
deposited at 80°C with a deposition rate of 10 A/sec.
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Fig. 5. Surface microstructures of the specimens deposited at (a) and (b) 80°C, and at (c) and (d) 600°C for two different exposure

times, 10 min and 30 min, in fluorine plasma.
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Fig. 6. (a) EDX spectrum for the white particles indicated by an
arrow shown in (b) surface microstructure of coated
Y,0; after the exposure to fluorine plasma for 30 min.
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