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Evaluation of Strength Properties of Developed SiC/C Compositionally Gradient
Graphite Materials
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To evaluate the influence of surface SiC coating and intermediate SiC./C layers
on the mechanical strength of graphite matrix of the developed compositionally
gradient graphite materials, which are composed of a surface SIiC coating layer, an
intermediate SiC,”C layer and a graphite matrix, bending and compressive tests
were carried out for SiC/C compositionally gradient graphite materials, SiC coated
graphite materials, graphite materials with the intermediate SiC.”C and virgin
graphite materials at ro.om temperature. The results of the tests were discussed in
comparison with the specific surface areas which is a measure for the surface
condition of samples.

For the graphite with the intermediate SiC/C layer, the strength was independent
of the Si content in the intermediate SiC./C layer and almost the same as that for
the graphite substrate, although the specific surface area increased with an increase
in the Si content in the intermediate SiC/C layer. The strength of the surface SiC
coated specimens, i.e., SiC/C compositionally gradient graphite materials and SiC
coated graphite materials, was about twice as that of the respective substrate, i.e.,

the graphite with the intermediate SiC/C layer and the virgin graphite.

Keywords: Compositicnally Gradient Graphite Material, 8-SiC, Surface SiC
Coating Layer, Intermediate SiC/C Layer, Si Content
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Table 1 Typical material characteristic values for 1IG-110 and PGX graphite.

IG-110 PGX
Bulk Density (kg/m°)}(R.T.) 1.78X10° | 1.73X10°
Mean Tensife Strength (MPa)(R.T.) 25.3 8.1
Mean Compressive Strength (MPa)}(R.T.) 76.8 30.6
Young's Modulus (GPa)(£1/3 Su}(R.T.) 7.9 6.5
Mean Thermal Expansion Coefficient 4.06 2.34
(X10°/K)(293~673K)
Thermal Conductivity (W/(mK})(673K) 80 ' 75
Ash (ppm) - Max.100 Max.7000
Grain size { g m) | Mean 20 Max.800

Table 2 Si contents in samples with intermediate SiC/C layers.

Specimens Si contents (%)
SiC/l 0.31~2.72
Bending tests SiC-SiC/I 0.17~5.10
SiC/P - 0.45~4.23
Compressive test SiC/l 0.07~3.60
Measurement of specific SiC/l 0.17~6.80
surface area
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Fig.1 Characteristic X-ray images of Si and concepticnal models of change in

concentrations for cross sections of the bending specimens:
(a)SiC/l, (b)SiC-1, and (c)SiC-SiC/l.
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Fig.3 Characteristic X-ray images of Si for cross sections of the SiC/l:
(a)Si content is 0.31%, (b)1.73%, and (c)2.72%.
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Fig.5 Bending strength as a function of the Si content (mass %).
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Fig.8 Bending strength as a function of the Si content (mass %).
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Fig.11 Compressive strength as a function of the Si content {mass %).
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