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On the Dissolution of Silicon into Solid Iron

Akio KUBO and Hiroshi SAKAO

The dissolution of silicon into the solid iron was studied at Py,=latm, 1150~1300°C by the aid

of silicon monoxide gas.
The results obtained are as follows:

1) Unlike siliconization with silicon halide atmospheres, the weight of specimen after the present
siliconizing treatment increased and the siliconized layer obtained was free from holes.
2) In this siliconizing method, the rate of dlssolutlon of silicon was mainly controlled by the trans-

portation of SiO(g) in gas diffusion layer.

8) An apparent activation energy obtained from the temperature dependence of the mass transfer

coeflicient, k¢ was 16 kcal/mol.

(Received 20 Jan. 1969)
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Reaction chamber.

A : Kanthal coil
E : Silica tube

B : Granulated silica
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Fig. 2. Effect of blow rate on weight change per surface of specimen and width of
“siliconized layer at 1250°C, Py,=1 atm.
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Fig. 3. Effect of the treating time on weight change

per suriace of specimen and width of sili-
conized layer at various temperature under

the condition of constant flow rate, 5'2cm/

sec and Pg,=1 atm.
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Fig. 4. Results of line scanning by XMA at various time in constant flow rate, 5'2cm/sec

and Py,= 1 atm.
phase.

C% and C% represent apparent equilibrium content in a and y
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Table 1. Calculated results on P}, P and

kc.

Tc“(‘ggs"t‘“‘e PP (atm) |{P$Y(atm) kg (cm/ sec)
1150°C 1-:5X10-5| 5-5x10-8 5-8
1200°C 3-1x10-5 | 2-7x10-7 10-3
1250°C 6:5x10-5 | 1°1x10-¢| 11'9
1300°C 1'3%10-4 | 4-3x10-6 13-3
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