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Interaction Parameters of Alloying Elements in Molten Iron. By Harue WADA
and Tunezo SAITO.

Interaction parameters of alloying elements in molten iron were caculated statistico-
thermodynamically by using the modified Mott’s equation. Four equations for the interaction
parameters of four types of alloys, namely, the substitutional-substitutional, the substitu-
tional-interstitial ternary alloys the substitutional and interstitial binary alloys, were ob-
tainde by the statistico-thermodynamic calculations by assuming relatively simple models.
Interaction parameters of 71 alloy systems were calculated by the equations obtained.

The activity of chromium in liquid Fe-Cr and Fe-Cr-X (X: Co, Ni, Cu, Mo, Si, P) sytems
was measured by a vaporization method by using radioactive chromium. Then, the interac-
tion parameters of liquid Fe-Cr and Fe-Cr-X systems were determined.

The experimental values of interaction parameters of Fe-Cr and Fe-Cr-X systems together
with those of Fe-Ni-X, Fe-C-X, Fe-S-X and Fe-X alloys (total of 38 systems) were compared
with the calculated values. Of the 38 systems, 76 per cent showed a reasonable agreement
within + 20 per cent, 8 per cent showed agreement only in their signs, and disagreement
was observed only in 16 per cent.
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43) Turkdogan, E. T., L. E. Leake and C. R. Masson: Acta Met. 4 (1956), .396.



114 f1394F 6 F gk o i oe#: o Interaction Parameter joowT 11

A% IOICEIEA Z THOREL, 1T S OFHAEN S »ICT b mnicd, HasliAo R
KDL THERELLZINE LGN EEZSND.
W55 BT R LA S DR EHILT, &8 OHIMEOH 2 bR E L. L

5
7
0} .
Cr
5F e o«
LS
A
5 > 0 ﬁ F‘cf.ﬂ .LEM
I} .S SsT
e o G.a
. a
-5 -
o Ge
_/0 =
As
" .
- /5 s : L 1 J 1 1 1 [ s : s s !
10 20 30 40
BEOF B 5
W5 Fe-X HZoff ITIT’ I RNEEA
@ : IEA v OJEERAN
Fe-Al % : Pehlket» Fe—Sl % : Chipman et al.t®
Fe-P % : Urbain® Fe-S % : Chipman®
Fe-Cr % : Wada et al#® Fe-Ni F: Speiser et al.p®
Fe-Cu % : Morris and Zellars*D

HUKHROEIED 5 H 60 OfioEHINTH 2503 PEL, FHSNTHENRICDN
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44) Pehlke, R. D.: Trans. Soc. AIME. 212 (1958), 4; 486.
45) Chipman, J., J. C. Fulton, N. A. Gokcen and G. R. Caskey Jr.: Acta Met. 2 (1954), 439.
46) Morris, J. P. and G, R. Zellars: Trans. Met. Soc. AIME, 206 (1956), 1086.
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;; Urbain, G.: Memoires s;i;x't:xihgéul/z;v. Metallarg. 56 (1959), 529.

48) Samarin, A. S.: Peaceful uses of Atomic Energy. 15 (1956), 151.
49) Speiser, R., A. J. Jacobs and J. W. Spretnak: Trans. Met, Soc. AIME,, 215 (1959), 185.
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50) Chen, H. M. and J. Chipman: Trans. ASM. 38 (1947), 50.

51) Lyubimov, A. P. and A. A. Granovskaya: C. A. 53 (1959), 1060 d.

52) McCabe, C. L, R. G. Hadson and H. W. Paxton: Trans. Met. Soc. AIME. 212 (1958), 102.
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56) I, JIlA, 75 ¢JRiE 24 (1960), 684; Sci. Rep. RITU, A-13 (1961), 96.
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AHy — Tr « AS7 =0 ~rrermri e (42)
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AH;y: Ter 1B 2807 1 4O BiR 2
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: o —dH T gy, or(U LN
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Tep* Xbp = 786, X5, - €Xp Agf< TL . _71;_> ................................. (45)
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xé:r = xSCr ................................................................................. (46)
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-Cr %d}is Fe-Ni %X b ¢ electrochemical factor O Fin kX< B L TED T v—1LD
RIS OADRMN IO AT ERTHINS.

5 5% Fe-Cr, Fe-Ni /3¢ % o Size Factor »: Electrochemical Factor
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|

—J; Speiser & ® 1600°C @ Fe-Ni ZRIZ DN TOHE MM S xpe=xcr=0.5 10 F1F % excess
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Cr-X % (X: Co, Ni, Cu, Mo, Si, P) i 20> THIHAEAIEEEA HE L CEHRE & ik L, F
O ARG L.

1 & ket

Fe-Cr-X (X: Si, P, Co, Ni, Cu, Mo) ZilklOaEI LMk A IUEERBRIFELcb D,
W= v v, BIKEY 77y, 'Y Fasxov b, #@if, mAy Y ayEdifilic. 7o 437
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BERLEIOLAHEL D bAX L THEIICLBEEL PR Lc. Chick 4g OEKEA
NTHERIE. AENERIE 15 min, REEER 1630°C TH 2. HE¥E Tk target I
UK ORHtERELA Y Y FL—y a VEHERETHEL 2.

3) EBRMRBIUBE

HE R RHERU o — 0, xx >0 REBHMAEROENTT 6 =dlnjer/dxx &L EHS
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