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Deposition Behaviors of Pyrolytic Carbon and Silicon Carbide with
CVD Parameters
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Abstract

Pyrolytic carbon(PyC) and silicon carbide(SiC) by chemical vapor deposition(CVD)
are applied and developing for coated fuel of HTGR(IHigh Temperature Gas Cooled
Reactor), core components of GFR(Gas cooled fast reactor) and plasma facing of the
fusion reactor. Characteristics of the deposited layers are affected by some fabrication
parameters such as deposition temperature, types of source materials, pressure, input
gas ratio, etc. MTS and C:H: gases were used as source materials of SiC and PyC,
respectively. Deposited SiC with round-top structure was observed at 1200°C hy the

low pressure CVD method. But structure change from round-top to faceted structure



Additionally,

1300°C.

above
morphology change of deposited SiC from film type to spike like type could be

Increasing deposition temperature

occurred with

observed with control of deposition pressure. PyC with laminar structure was obtained

at 1100°C and 1300°C using C-H> gas by the CVD method. With increasing deposition

temperature 1100°C to 1300°C, structure change occurred from rough laminar to

smooth laminar.
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Fig. 1. Typical micrographs of surface (a),(b) and cross
section (c),(d) of CVD SiC layers deposited at (a),(c)

1200°C, and (b),(d) 1350°C, respectively.
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Fig. 2. XRD patterns of SiC
lavers deposited at 1200°C-1350°C.



Fig. 3. Microstructures of SiC deposits (arrow marks) on
Hi-Nicalon ™ SiC fabrics showing (a) film growth and (b) whisker
orowth.
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Fig. 4. X-ray diffraction patterns of SiC whisker
deposits grown on Hi-Nicalon™ SiC fabrics.



Fig. 5. PyC layer deposited on graphite
using CoHs at 1300°C for 1 h.
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Fig. 6. Lattice fringe images of
PyC prepared at (a) 1100°C and (b)
1300°C.
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