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Specimen
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Fig. 1 Schematic diagram of measurement of

electrical resistivity
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Fig. 2 Microstructure of silicon/ silicon

carbide specimen
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Micrustructure A Microstructure 1
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Fig. 3 Schematic illustration of topological
transformation from microstructure A

to microstructure B
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Fig.4 Schematic illustration of current direction in

unit cubic 3-E body and equivalent circuit
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Fig. 5 Relation curves between electrical
resistivity and silicon volume fraction
® —Measured value;
1 —Calculated by Eqn. (3), m= n= 2;
2 —Calculated by Eqn. (3), m= 2, n= 4;
3 —Calculated by Eqn. (3), m=4, n=2;
4 —Calculated by mixed rule
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Calculation of electrical resistivity of new silicon/ silicon carbide

material by topological method

LI Shibin', L UZhenlin?>, GAO Jrqiang', JIN Zhthao
(1. State Key Laboratory for M echanical Behavior of M aterials,
Xi an Jiaotong U niversity, Xi an 710049, China;
2. School of Materials Science and Engineering, Xi an University of Technology,

Xi an 710048, China)

[ Abstract] The electrical resistivity of silicon/silicon carbide materials containing different microstructures was calculated by topo-
logical method. The theory result and the experiment value were in very good agreement, and the integrated relative error of them
was only 3.9% . The effect of each phase volume fractions and distribution on the bulk material’ s electrical resistivity was analyzed
and compared. The result indicated that the electrical resistivity of the bulk material can be reduced by improving the lower electrical
resisitivity silicon phase volume fractions and its contiguity. This approach may predict the free silicon volume fractions and mt
crostructures in the wanted electrical resistivity material, and provide the instruction for determining the material microstructures of
preparing materials.
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