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LF Refining Slag System Optimization and Industrial
Testing for 65Mn Steel
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Abstract: In order to study the LF refining slag system suitable for high cleanliness and high carbon steel, the influence
of refining slag alkalinity (R), (Ca0)/(ALO,) on the melting point of the refined slag was calculated by FactSage thermo-
dynamic software, and the most suitable refining slag composition was obtained. According to the thermodynamically cal-
culated refining slag composition, the calcium-aluminum ratio of the original slag system was reduced, and the optimized
slag composition was used for the 65Mn steel industrial test. The results show that the optimized refining slag components
mass fraction are CaO 52%-58%, AL0, 28%-33%, Si0, 8%-12%, M0 5%-7%, R=4-6, (Ca0)/(Al,0,)=1.5-2. Using
this slag system for industrial tests, T. [O] can reach 7x10°-13x107° after LF process T. [O] can reach 6x10°-12x10° af-
ter RH process. The mass fraction of dissolved oxygen in the basically controllable steel is within 10x10°, The Class B
thin inclusion grades in the 65Mn steel coil are not more than 1 grade, which meets the requirement of high quality steel.
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Table 1 LF refining slag composition before optimization

iR oy (B 7 80 /1% B Ea
Ca0  Si0, ALO, Mg0 TFe Mno (R) I
55.75 1239 2536 542 0.780 0.296 4.50 2.20
5471 11.87 28.09 552 0.841 0514 4.61 1.95
53.52 11.57 28.40 4.69 0.863 0.387 4.63 1.88
54.00 11.50 27.76 539 0.709 0.522 4.70 1.95
53.47 1193 2789 6.65 0.737 0.267 448 192
Ty 5430 11.80 27.50 5.50 0.780 0.400 4.60 1.98

AR/

[ N S

2 1 RTAL DAL RT LF RS R 2271 ALO, i
IR 27.5% ,5 0 ALO, i 43 B8 /N T 30% s A
2R BSR4 R 1,98, — B A AR Bt T 2,
BAREEAL LR . SCHR[ 10360 A5 4R HE M 1.5~ 2
BF R M 7 22 TP CaO TR B 05, ALOL TR B /DN, It
I, B R T R ALO, T2y . AR B T
ALO, Jit 43 BOAR , S BUR 4R LR, AR il &
W B ALO, e 24
1.2 KRl 2241 E

oo Bl AR o R v RS R O 2R Ca0
Si0,.AL,0, . MgO, K it , 7R SCHIFFE A Bk i 22 CaO-
Si0,-ALO;-MgO PUTHE 5 . SCHR[5 136 HT, MgO Jix &

Ca0 90 80 7o 60 50 40 30 20 10 ALO,

4% H BRI

A AR IR

GYECR 5% ~ T% I R i 2R BARGS o5 X Sk K, A
I B S8 RS o T 1 U B M R SR RI0R SR SR
MgO i 73 B0 6% FEAT I ) 2433

i & FactSage #4 J7 % B F 11 5 T 1300 ~
1 600 ‘CHYJ Ca0-Si0,-AL,0,-6%MgO VUG £ Y25 ik
FHIE, &5 a1 (a) i o LA Si0, i it 43 3046 T
20% A5 2R K LT () HARA S5 X 43k A X
I R LR 43 ) A B IX e, 25 SR 401 1 (b) fIf s o
LIRS e 2 5 B 0 P O 0 O 4 1) 25 2, 7 8 o
JEARIE SRS R . B IX Y Si0, B o i 4 B v
BBURE AN, NI BV Rk v 2R 03 X, R e, AR
SCHFSE BORG HA Ro A XBE ., A X0 24 (R
0 B0) N : Ca038% ~ 56% , AL0,26% ~ 63% ,
Si0,0 ~20%. % X I R S TE 1500 CRLT,
X T CaO i ALO, Y BT 5 43 B o, A BUAR R 5
SN IVATER IR Ly/L I E

TEE 1 (b) BRI 5 A X R 5Lh 351 HT
AT ORG B 7 B2 1 (CaO )/ (ALO, ) KRS i 22 065 05
(RSEIR , 5 AN 2 Fiom o DA 2(a) AT A o T ik
FEAE 3 ~ 4 W B A8 Ak X 3 5 A0 (0 0 A DX
K AR BB LF PR 75 22 5 0 B AR sk e it , I
I B 3 ~ 4 ANIE B AR oK it -

R R BB AE 4 ~ 6 B W AR AR XA 7 ok
AR Js A DXk, TR K, ELARURE A, 3R 0 IX ki
GAETRG R o KSR IR E 6 ~ 9 B, BB AR B IX.
ST A B IS A XSRS, 25 R S o K,
P U Bl M 22 R R TR i ) AR, TR B
Fa~6BMNAE. MWK 2(b) AT, 24 (Ca0)/
(ALO,) R 1 ~ 2B, A5 AR Ak DX 38 i 4 75 1 I
AR K. 24 (Ca0)/(ALO,) N 2 ~ 31}, 4548 H
A0 DR 3 (I A X, SR 10268, 540 e

Ca0 90 80 70 60 50 40 30 20 10  ALO,

K1 Ca0-Si0,-AL,0,-6%MgO PUITIE R AFRAH R : (a) PUTTHE R A IRAHIE, (b) IRAE S X8

Fig. 1

gram , (b) low melting point region

Isothermic phase diagram of the Ca0-Si0,—AL0,-6%MgO quaternary slag : (a) quaternary slag system isothermal phase dia-
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Fig. 2 Alkalinity (a) and (Ca0)/(ALO,) (b) of refining slag and their influence on melting point of refining slag
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Fig. 3 Target slag system in Ca0-Si0,-A1,0,~6%MgO quater-

nary slag isothermal phase diagram
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Table 2 Chemical composition of 65Mn steel %
C Si Mn P S Als Cr (0] N
0.64 ~ 0.68 0.18 ~ 0.30 0.95 ~1.10 <0.015 <0.004 0.012 ~ 0.040 0.08 ~0.15 <0.0030 <0.0050
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Table 3 Optimized LF refining slag composition ﬁ;’j B T.LOTBE % 7x10° ~ 13x10°, RH K5t B
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" Si0, ALO, MgO TFe Mn0 (R) I
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2 5275 1050 30.81 546 0449 0.164 502 171
35240 1092 3261 660 0472 0282 480 1.6l
4 5401 991 3137 506 0170 0.160 545 1.72
5 5225 1125 3093 488 0490 0.147 4.64 1.69
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Fig. 4 Isotherm phase diagram of CaO-Si0,-Al,0,—6%MgO

quaternary slag system before and after optimization
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