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Diffusion of Iron and the Rate of Solution of Steel in Liquid Zinc.

(Stud'ies on.corrosion of steel by ligquid metals—II)

Synopsis: : RS

Susumu MiNoWA and Mineo Kosaka

The rates of solution of a still-standing and a rotated steel bar in liquid zinc were meastured
~in the range from 550°C to:600°C. In addition, diffusion coefficients of iron were estimated
. from this study because no expenmental values of diffusion coefliciénts are available in the

existing literatures.
The results obtalned are as follows

(1) Arrhenius relation is satisfied in the relation between the rate of solution and tempe-
rature. The activation energy for solution, Ey, is given by Ey=Ep-+Es+E,/2 where Ep and -
E; are the activation energy for diffusion and the viscosity of liquid'metal’andEs is the heat

of solut1on

(2) The relatlon between the rate of solution, V, and the speed of rotamon of steel bar,

U, is given by V=kU%, where & is constant.

(3) On the basis of boundary layer theory, it was found that the dissolution of steel in.

molten zinc was a liquid diffusion-controlled process.
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Table 1.  Chemical composition of steel.
(wt. %)
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Table 2. Chemical composition of zinc-

(wt. %)
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Fig. 2. Results of diffusivity of iron in liquid zinc.
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Table 3. Rates of solution of unstirred steel
sample in molten Zn.
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Table 4. Rates of solution of stirred steel -
sample in molten Zn.
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Table 5. Calculation of diffusion coeff. D

by eq. (14)'
Temp. Refer-
°oC 550 575 600 625 650 ence
Ns 1°75 235 2°9 363 4°54 6)
in Wt.% 0°5s 09 1°7¢ | 2°55 3°8¢ 5)
_op! 6'8g | 6°84 | 6°8y | 6°77 | 6775 | 12)
Other 7 =0, §=5'0X10"2cm,

terms

p=7°80g/cm3

#s : saturated concentration-
o' : density of lig. Zn
7 : bulk concentration

. 0 : thickness of diffusion layer
o : density of steel sample

V-a-p
D=——t 14)"
(ns—n)p' 4( )
Table 6. Calculated diffusion coeff. D -
[cm2/sec]
Temp. _ Refer-
oC 550 575 600 625’ 650 ence
: Dig)‘;ﬁon 019 | 1745 | 205 | 2755 | 364 6)
D %103 2°94 | 344 | 3°5¢ | 382 | 4°5¢ 5)
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Continuous Cooling Transformation Characteristics

of Some Low Alloy Steels.

Dr. Ta

Synopsis:
Continuous cooling transformation characteristic
steels which are being used as rotor shaft mat

tsuro KuNiTAKE and Takayasu OKADA

s have been determined. for four grades of
erials. Data on continuous cooling trans-

formation characteristics of these low alloy steels were collected from literatures and were

summarized together with the present result.

Critical cooling rates for the formation of pearlite and bainite were obtained respectively for

] twenty kinds of low alloy steels including four steels in the present paper, and steels were
classified according to the critical cooling rate in consideration of actual cooling rates for

larger mass. These steels have a so-called bainitic hardenability. Remarkably larger diffe—

rences in critical cooling rate among steels were observed in the formation of pearlite rather

than in the formation of bainite. The prediction of the critical cooling rate for the pearlite

formation from the ideal critical diameter calculated by the conventional empirical formula

was difficult for these steels with relatively large
critical cooling rate for the pearlite formation was

alloy contents. The effect of Ni on the
remarkable. In mainly bainitic structures,

s the appearance of bainite was different among steels and this seemed to have a profound in-
fluence on hardness. The structural appearance of bainite was significantly dependent on the

L v' temperature of formation. Addition of Cr lowered
bution of carbides in bainite.
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this temperature, resulting ina fine distri-
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Tz O B — 4 — 1 OBGERREE T DV THER DA

DI ERiC KD, IR OEERS RO
ST SIRRC R, A

*  MHFI374E 4 AASEHERRETTRED
B304 1 AloARA _

o g &R T MR R BRI ERT, B

w g de R T2 MR R B BT SRR




