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ABSTRACT On the base of sub—regular melt model (SELF—SReM4.0 model), a model
SELF—-SReM4.1 was designed to solve the precipitate of carbide. Taking C—Mn—Fe—Si quar-
ternary system as an example, the calculated results of component activities by above mentioned
two models are introduced and some equilibrium rules of Si—Mn and Mn-—Fe systems are also

analysed.
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Table 1 The used boundary conditions in C—Mn—Fe—Si

Boundary Information Reference
C—Mn The equilibrium with solid MnO under different p,., and 1628 K (2]
C-Fe GE (1873 K) (3]
Mn-—Fe G** (1863 K) (3]
Fe—Si Gy (1873 K) (3]
Mn-Si amn (1673 K) [4]

Mn—Fe—Si amn (1700 K) (5]

C—Mn-Si [%CJsar (1673 K) 6]

C—Mn—Fe [%Clsar (1873 K)  iso-ac = 0.25 (ANma <0.2) i7] 18]

C—Fe—Si [(%Clsar (1873, 1823 K)  iso-ac= 0.25 (Xg; <0.2) (7] 19] (8]

C—Mn—Fe—Si [%Clsae (1903 K) (10]

% 2 SELF—SReM4.0 4 if) C—Mn—Fe—Si %k Ajin S5(H
Table 2 The evaluated Aji, for C—Mn—Fe—51 melt according to SELF-SReM4.0

(J/mol)
J k n=0 n=1 n=2 n=3 n=4
2 0 —99631.98 0 0 0 0
1 70892.3 149273.2 —4866893 3875074 —099619.9
2 11188.69 -6476583 10451850 —624549 629122.3
3 8602.09 9018116 —6522831 — 287777 1973013
4 —5964.38 —4449743 1619816 2243857 —1210548
3 0 —24960.3 0 0 0 0
i 269816.5 —5906318 26249480 —20974920 5151701
2 —101181.5 30216970 —49750090 22538070 —2791611
3 —15032.05 —37643380 26739840 —4854775 0
4 26173.44 17491260 -5845056 0 0
4 0 79471.32 0 0 0 0
1 —221034.9 7013604 —24773540 19837160 —4728691
2 121382.5 —25283520 40333950 —15442520 0
3 —3284.73 28009580 —13858880 0 0
4 —21359.98 —12086190 0 0 0

1.2 Fe—Mn B Mn-Si § &R E#AHFHITE
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Fig.1 The equilibrium between MnO-
Cgr + MO,y = Mngy + COyy $i0s~CaO slag and Cas;—Mn—Si alloy
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Fig.3 The carbon saturated curve and SiC(3)

Fig 2 The effect of temperature on final separated curve of C—Mn—Si system at

[%Mn] and [%C] in MOR process 1873 K
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Table 3 The evaluated Ajig parameters of C—Mn—Si melt by SELF—-SReM4.1

(J/mol)
k=0 k=1 k=2 k=23 k=4
ji=2 515766.7 —43590.46 —179439.6 —1126557 1168272
j=3 —1064194 215307.8 1923129 866079.3 —2226392
j=4 549825.9 215307.8 —2722537 1953612 0
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10°

5 C—Mn-Fe-Si &4 Si F#X o}y, /asi HEHHET
Fig.5 The ek, /asi values vs [%Si] in C—Mn—Fe—Si melt at 1773 or 1873 K

Curve Alloy ac T, K Calculation model
1 C—Mn-Si 1.0 or Ksic/asi 1873 SELF—-SReM3.1
2 C—Mn—Fe—-Si (Mn/Fe = 4) 1.0 or Ksic/as; 1873 SELF-SReM4.1
3 C—Mn-Si 0.5 1873 SELF—-SReM3.1
4 C—Mn—Fe-Si (Fe = 15%) 1.0 1773 SELF—SReM4.0

SELF—SReM4 BRIP4 tH M 4 0I5 B R A Wl AR KRR L B T BT I 8 “ i %447,
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PEVEL 2T, FHROBUIHBHAR M TR RS FEHR. MR SELF—-SReM4 iR, Ak
— P REALAH Y. = 50 K PU ST K 30 8 2 T B B

4 4 w

St C—Mn-Fe—Si MITRMHMK, SELF-SReM4.0 EHF [%Si] < 25% WLE,
SELF—SReM4.1 A% Si FBRH. XhHH TR TRAHRANMATIEE ZEHE, 3F
HEW 5347 T Si—Mn # Mn—Fe 4 P2 h 5 P4, 4308111 T SELF-SReM4 SIRIAY 55
A, I TEESJUTEE KX Wagner #E1EHSEIEM K HIFHKZ.
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