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Temperature-dependency of Interdiffusion in Molten Fe-C Alloys

Yoshimoto WANIBE, Shoji TAKAL, Toshiharu FUJISAWA, and Hiroshi SAKAO

Synopsis :

In order to measure the precise interdiffusion coefficient of carbon in molten Fe-C alloys (D¢), an
experiment was carried out for the carbon content of 1.35~3.44% at 1400~1 650°C by means of a
diffusion couple method. The results are summarized as a following experimental equation ;

Do=exp{— (12 100/T +2.568) + (1 320/ T —0.554)[% C 1} -+ oreervnene (40,12 10-4) em2/s

and can be shown reasonable through the discussions on the temperature- and the concentration—

dependencies of the coefficient.
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Table 1. Chemical composition of the couples used and the diffusion coefficients.
(observed and calculated values)
Composition of (2,C) D¢ x 104 Obs. —Cal
o 2 s. —Calc.
Couple No. c c CatCp Temp. (°C) (cm?/s) _E:_X 100(24)
A B 2 Obs. Calc.**

1—3 1.09 1.62 1.35 1 650 1.72 1.72 0
2—3 1.11 1.60 1.35 1 600 1.48 1.49 —0.7
*3—-1 0.47 0.31 @.39 1 550 1.13 1.08 4.4
*3__2 0.70 1.11 0.91 1 550 1.31 1.18 9.9
*3._.3 1.06 1.80 1.43 1 550 1.39 1.30 6.5
*3—4 1.50 2.20 1.85 1 550 1.34 1.40 —4.5
*3—5 1.98 2.89 2.44 1 550 1.54 1.56 —-1.3

*3—6 2.40 3.37 2.89 1 550 1.70 1.70 0
*3—7 2.62 3.68 3.15 1550 1.87 1.80 3.7
4—3 1.10 1.61 1.35 1 500 1.12 1.09 2.7
4—6 2.21 3.34 2.78 1 500 1.51 1.46 3.3
48 2.74 4.13 3.44 1 500 1.63 1.67 —2.5
5—6 2.25 3.37 2.81 1 450 1.17 1.28 —9.4
5—--8 2.74 4.13 3.44 1 450 1.50 1.48 1.3
6—6 2.22 3.31 2.77 1 400 1.05 1.10 —~4.8
6—8 2.74 4.13 3.44 1 400 1.26 1.29 —2.4

* The previous results3)
** Eq. (5) Dg=exp ((~12100/T+2.568)+ (1 320/T—0.5¢4)[%C]}
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Fig. 1. Relation between log D¢ and 1/7.
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Fig. 3. Dependency of Dy(C) on carbon content.
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Table 2. Diffusion coefficient of carbon in molten Fe-C alloys.

Investigators Measgring Wt. pet C Temp. (°C) pC(CmZ/S)
technique Dy(cm?/s) Q (kcal/mol)

Grace-Derge? C-R 283 sa | 1540150 | 59X19% 160
Histerkamp-Lohbergd | C-R 2.55—Sat. | 1350—1500 | 8.27x10-3 12.0
Lepinskikh et al.® C-R 2 1400—1500 | 1.74%10-3 9.2
Mori-Nomura® fivaluation of | g o_j 5 1850—1600 | 1-74(140.52[%CT) | 4 g
Kosaka-Saitot D-R(Solid Fe) 4.15 1190—1510 | 1.76x10-2 15.0
Savelev et al.1v C-R 2.96 1 430—1 600 1.1x10-2 15.0
Goldberg-Belton C-R & D-R | 0.0—Sat. 1560 (1.140.24[2%C]) x 10~
Ono-Ezakit» C-R 1.73—Sat. | 1850—1550 | 2.5(£1.7)x10-3 8.8(1+2.3)
The previous work3 D-C 0.31—3.68 1 550 (1.00+0.24[25C 1) x 10-+
Hamada et al® D-C 1.0—4.3 1470 (0.67+0.35[% C]) x 10-+
The present work D-C 1.11—4.13 | 1400—1 650 ‘E’;ﬂ’&fﬁﬁs—o’“* Ef/‘j £§§—26~3°

C-R=capillary-reservoir method

D-C=diffusion couple method
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Fig. 5. Reliability on the temperature-dependency
of the diffusion coefficient.
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D-R=estimation from dissolution rate.
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