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RESEARCH ON ELECTRICAL PROPERTIES
OF IRON GRID MATERTALS

Masazs Okamoto, Dr. Eng., and Atsumase Okade

Synopsis:

Electrical properties of iron grid materials containing 3% C and 3~6% Si were discussed met-

allographically, and the following results were obtained.

1) Assuming the materials as Fe-C-8i ternary alloys, the specific electrical resistance was

calculated theoretically in the case of two phase alloys consisting of both silico-ferrite and graphite or

cementite, and it was clarified that the specific resistance is influenced significantly by the

amount, form and distribution of graphite even in cast iron of the same chemical composition,

2) Ferrite enhances the electric resistance as the concentration of silicon in the solid solution

increases. As the electric resistance of graphite is very high as compared with that of ferrite,

irons high in both carbon and silicon are suitable so far as the electric resistance is concerned.

3) The higher the concentration of silicon in ferrite, the less becomes its temperature coeffi-

cient of the electric resistance. Besides, the value of the coefficient in graphite has negative sign.

The temperature coefficient of irons, therefore, is less in the case of high silicon and high car-

bon irons having large graphite flakes.

4) While the values of specific resistance become high, their temperature coefficients become

low in slowly solidified irons containing much silicon, because of the existence of flaky graphite

and high silicon ferrite.

5) By the graphitization treatment of cementite-containing irons iu the as-cast condition, the

amount of graphite increases and the concentration of silicon in ferrite decreases. The increasing

amount of graphite enhances the electric resistance, while lowers its temperature coefficient. On

the contrary, the lowering of silicon concentration in ferrite causes to decrease electric resistance

and to increase its temperature coefficient. As the result of the above mentioned opposite act-

ions, the graphitization of irons generally causes both specific resistance and its temperature coeffi-

cient to increase.
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