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Character of ZrC film prepared by transporting solid ZrCl, during
low pressure chemical vapor deposition
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Abstract: ZrC film was deposited by chemical vapor deposition with ZrCl,-CH4-Ar system, and ZrCly particles was

transported in solid. The influences of temperature on the phase composition, preferential growth of the crystals, surface

morphology, fracture surface morphology, deposition rate and deposition uniformity of the coatings were studied. The

results show that the film prepared at different temperatures is composed of ZrC and carbon. The crystal plane (200) of

ZrC film grows up, micro-crystallites grow up, the surface get densely sintered, and the deposition rate increases with

increasing the temperature. The columnar crystal is the main body of the fracture surface structure. The deposition rate

decreases gradually with increasing the distance between the sample and the feeds entrance. The uniformity of the

deposition system at 1 500 “C is worse than that at 1 450 C.
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Fig. 1 Schematic diagram of CVD reactor
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Temperature/ Pressure/ v(CHy)/ v(Hy)/ v(Ar)/ w(ZrCly)/ Deposited rate/
C Pa (mL'minfl) (mL'minfl) (mg'minfl) (mg'minfl) (um'hfl)
1 400 700 80 400 300 500 0.286
1 450 700 80 400 300 500 0.475
1 500 700 80 400 300 500 0.805
1550 700 80 400 300 500 1.280
1 600 700 80 400 300 500 1.632
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Fig. 2 XRD patterns of ZrC coatings at different deposition

temperatures
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Fig. 3 Surface morphologies of ZrC coating
prepared at different deposition temperatures:
(a) 1 400 C; (b) 1 450 C; (c) 1 500 C;
(d) 1550 C;(e) 1600 C
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Fig. 4 Micrographs of fracture surface of

ZrC coating prepared at different deposition
temperatures: (a) 1 400 ‘C; (b) 1 450 C;
(c) 1500 °C; (d) 1550 C; (e) 1 600 C
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Fig. 5 Effect of deposition temperature on deposition rate of

CVD ZrC coating
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Fig. 7 Curves of H vs v at different temperatures
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