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Abstract Monolithic SiC and SiC/C FGM layers were deposited on the graphite substrates by the CVD method
and their thermal properties of the two specimens were investigated by thermal shock test for comparison.
Temperature profiles and thermal stress distributions on thermal shock test were calculated by a commercially
used computer program to see the thermal stress differences inside of two specimens. The specimens coated
with FGM were expected to show a efficient relaxation of thermal stresses at the interface and they were not
cracked under the actual AT = 1600 K experimental condition. This result proved that the experimental results
were well accorded with the expectation from the theoretical calculations.
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2.3. Simulation
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Fig. 1. Procedure for solving problems.
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Table 1
Thermal conductivity of materials used in simulation

Thermal conductivity [W/m - K]
473[°C1 873[°C1 1027(°C1 1273{°C] 1473[C]

C 2596  6.92 5.19 5.19 3.46
C/SiC 13485 3625 2725 27 3.485
SiC 1.01 033 0.26 0.21 0.025

Table 2
Physical properties of materials used in simulation

Specific heat Young's densitg Thermal
ca acitt'g modujus [kg/m’] expansion
[J/g - °F] [Nm™] coegKic_;ent
[10°K"]
C 16.4 28e' 1.78° 9.3
C/SiC 29.06 219e 0.0023 6.8
410e 3.22¢ 43
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Fig. 2. Numerical grid (a) SiC monolayer, (b) SiC/C
FGM layer coated specimens.
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3.1. Simulation
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Fig. 3. Transient temperature profiles (a) SiC monolayer, (b) SiC/C FGM.
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Fig. 4. Transient thermal stress profiles (a) SiC monolayer, (b) SiC/C FGM.
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Fig. 5. Stress comparison between SiC monolayer
and SiC/C FGM at interface: (a) SiC monolayer, (b)
SiC/C FGM.

3.2. Thermal shock experiment
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Fig. 6. SEM micrographs of FGM and SiC monolithic

specimens after thermal shock test under the AT =

1600 K and AT = 1200 K conditions, respectively. (a),
(c) SiC/C FGM, (b), (d) SiC monolithic specimens.
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