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ABSTRACT

The properties of a grown film by the chemical vapor deposition process depend on the deposition temperature because the
deposition mechanism of the CVD film is controlled by the deposition temperature. The preferred orientation of the ZrC film changed
from (111} to (220) or (200) with an increase of the deposition temperature. The grain size of the ZrC film changes from 0.8 um to
2.5 um in the range of 1350 to 1500°C. The hardness of the deposited ZrC film depended on the preferred orientation and the grain
size. The hardness of the ZrC film deposited at 1400°C was 31 GPa.
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Table 1. The Texture Coefficient of the ZrC Films Deposited
with Different Temperatures

(hKD)
a1y (00 @20 Gl
Temperature (°C)
1300 1.61 0.67 0.99 0.73
1350 0.67 0.79 1.50 1.04
1400 0.00 4.00 0.00 0.00
1450 0.01 3.86 0.03 0.10
1500 0.36 1.88 0.84 0.92
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Fig. 1. Microstructures of the fracture surface of the ZrC films deposited at (a) 1300°C, (b) 1400°C, and (c)1500°C.
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Fig. 2. Microstructures of the etched ZrC films deposited with different deposition temperatures.
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Fig. 3. Changes of the hardness and the grain size of the ZrC
films.
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