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Diffusion of Chromium,\ Manganese and Nickel in Molten

Iron Saturated with Carbon

Teinosuke YAGI,l Yoichi ONO, and Makoto USHIJIMA

Synopsis:

Diffusion coefficients of chromium, manganese and nickel in molten iron saturated with carbon were
measured by a capillary reservoir method in the temperature range of 1 350° to 1 550°C.
The results were summarized by the following ARRHENIUS’ equations:

Dgy=2"67(+1-48) x 10-3 exp( RT

Dyia=1-47(+0-31) x 10-2 exp< =

Dyi—4-92(4£2-35) x 10-3 exp<

16 000(+2 100)
_21000(+1 200)

16 200(4-1 600)
RT-

)cm2/sec, for [9% Cr]1< 5
)cm2/sec, for [95 Mn]<13

)aﬂhm,mrmeNugs

The values of diffusion coefficient increased in the order, Cr, Mn, Ni, and both the values of acti-
vation energy and frequency factor increased in the order, Cr, Ni, Mn.

It was confirmed by the measurements of concentration distribution in the capillary samples that all
the boundary conditions for the capillary reservoir method were satisfied and that the diffusion occur-

red under the condition of carbon saturation.

(Received Mar. 23, 1970)
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Fig. 1. Main part of experimental apparatus.
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Fig. 2. Diffusion coefficient of Mn in molten C-
saturated iron.
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Fig. 4. Diffusion coefficient of Ni in molten
C-saturated iron.
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Fig. 5. Relation between frequency factor D, and

activation energy Ep in ARRHENIUS equation
and melting point T,; of diffusing element.
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Fig. 6. Distribution of Mn in capillary sample
—comparison of measured and calculated
values.
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Fig. 7. Distribution of Ni in capillary sample

—comparison of measured and calculated
values.
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Fig. 8. Distribution of C in capillary sample
—comparison of measured and calculated
values.
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Table 1. Comparison of the results by various investigators------D=Dgexp (—Ep/RT ).
- ; Diffusivity h
Diftusing Temperature Dy Ep at | 550°C, .
element Solvent eC) (cm?/sec) | (kcal/mol) | D x 10 Investigators
' : (cm?/ sec)
Cr | C-sat. Fe 1350~1550 | 2:67x10-3 16-0 3-3 Present authors
4 | ” 1200~1400 | 1-85x 103 14-5 3-4* SHURYGIN-SHANTARIN®)
Mn C-sat. Fe 1350~1550 | 1-47x10-2 210 4-5 Present anthors
4 ” 1200~1610| 1-93x 104 58 3:9 SAITO-MARUYAY
4 ” 1190~1400 10 x10-3 88 8-8* GRACE-DERGES?
4 # 1300~1500 | 3:-14x10-3 10:3 18 * KALUNIN et al.®
4 Fure Fe 1550~1700 | 1-8 x10-3 13:0 5-0 CALDERON et al.®
Ve 7 4-6 x10-3 168 4-5 MajpIC et al.®
4 # 1560~1650 | 1:08x 10! 30-7 2°3 KosBayasHr et al.1®
Ni | C-sat. Fe | 1350~1550 | 4:92x10-3 |  16°2 56 Present authors
7 7 1280~1430 {09 x10-+ 39 3 1% GRACGE-DERGE®)
4 4 1200~1400 | 7-5 x10-3 14 16 * SHURYGIN-SHANTARIN®

* Estimated values by extrapolation.
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