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Effects of Stirring on the Rates of Dissolution of Steel in Liquid Al or Zn.
(Study on the corrosion of steel with liquid metals—IIT) ‘

Mineo Kosaxa and Susumu MiNowA

Synopsis: ,

The rates of dissolution V of rotated steel rods (2~10mm§) in -molten Al (775°C) Zn
(600°C) were measured. » ,

Experimental results were exammed in the light of diffusion theory and it was found as

follows: . :

1) At the lower stlrrmg speed (Re<5><102) the rate controlling mechanism of the dlsso—
lution is Fe-diffusion in liquid metals and the obtained data can. be correlated to the formula:

Vo 21(D )(d)_l “(Re)o 62(Sc)035([ Fels— [Fe]b)
. 0 © - 100 ‘

2). At the h1gher stirring speed (Re<103), the rate controlling -mechanism of the disso-
lution depends on both processes i.e. Fe- transfer from solid . alloy surface to hquxd metal -
and Fe-diffusion in liquid metal, simultaneously.

So, above equation is not apphcable to these high. stirring conditions.
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Fig. 1. Relation between the rate of dissolution
V and concentration difference [Fels-[Fely.
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L Table 2. Employed values of terms in.eq. (12) or Fig. 4.
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Fig. 5. Relation between  the rate of disolution

V and Fe concentration difference of
high stirring speed.
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Fig. 7. An explanatory diagram for the altern-

ation of solute concentration near the
solid-liquid interface. ’
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Fig. 8. Relation between the rate of dissolution
' "V and the logarithm of Fe concentration
difference at high stirring speed.
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Fig. 9. Relation bétween reciprocal temperature

and the logarithm of calculated surface
concentration C' by eq.(14).
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Ep=7+0[kcal/mol] in Al

9°3[kcal/ mol] in Za®

E,=4+0[kcal/mol] in Al'D

2*9[kcal/ mol] in Zn®>

Eg'=12°9[kcal/ mol] in Al

8*9[kcal/ mol] in Zn

. (Fig.9)
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Ey=219Tkcal/ mol] in Al

19+*7[kcal/ mol] in Zn
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1) @aEL Al (775°C): 3 X OWERL Zn (600°C) 1T
SRERFDR OEIE IR R R BIR L C, FNOmEIEE %
BGE L7455, BB HHHOERE (722 212 Re<
5X 102) CUITA O BPE 1394 B iR T Fe #EH#K
ChonEFXTEL, BHEEEOHIZEMEIIRD X 5 KE
BRICE LD EBNTES.
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