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Effect of Slag Ingredient on Melting Point of CaO-SiO, -Al,O, -MgO
Refining Slag Series for Gear Steel 28MnCrS Steelmaking
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Abstract Based on the process of 50 t EAF-LF-VD for gear steel 28MnCrS (/% : 0.28C, 0.09Si, 0.70Mn,
0.015P, 0.027S, 0.95Cr) , the effect of proportion of each ingredient in slag on melting point of Ca0-Si0,-Al,0,-MgO re-
fining slag series has been studied by using thermodynamic calculation software FactSage, to get optimum proportion of in-
gredients in order to control the inclusions in low melting point region and remove out. Results show that as (Ca0)/(Si0,)
<1, the percentage of low melting point region to whole phase diagram area is larger and as CaQ content in slag ( CaO) is
30% , the percentage of low melting point region to whole phase diagram area is maximum i. e. 53.2% ; the optimum ingre-

dient of quaternary refining slag series is (/% ) 30Ca0-30Si0,-25Al,0,-15MgO.
Material Index Gear Steel 28MnCr5, Refining Slag, Phase Diagram, Low Melting Point
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Table 1 Chemical composition of gear steel 28MnCrS / %
C Si Mn P S Cr
0.28 0.09 0.70 0.015 0.027 0.95
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Table 2 Henry activity coefficients f; of elements, 1 600 °C

B o
it 2 (a) T LLE ), Ca0-Si0,-

C Si Mn P S 0 Al

Al,0,-MgO U T & 59 115 53 X b A &

Ca

[.013 1.0845 0.998 6

1.074 0.9593 0.8336 1.0371 3.29x10°7

Ca0 fJ Si0,-Al,0,-MgO =JC & f 4

F| FH FactSage # {4 #f 5% Ca0-Si0,-Al,0,-MgO
FaRiE R 4 ML S & K& (Ca0)/(Si0,) B fh T
1585 28MnCrS GRS IR, TR X R AR
AR X ( <1400 C) AR 7 SoAH B AR 4
Lt , T SE S22 i ) S BRI - 4R o iy & = [
AR T R (Ca0)/(Si0,) A 1 ~ 353 CaO &
- (Ca0) h 0 ~40% ; I Si0, & &- (Si0,) K
0 ~40% ;i ALO; & - (ALO,) K0 ~35% i
b MgO % &- (MgO) 4 0~30%,

2 FHSTHTEERER SRR
2.1 (Ca0)/(Si0,)

Ca0 :Si0, 73r%I1:1.1.5 : 1.2: 1 3: 11}, CaO-
Si0,-Al,0,-MgO VH T ZAH I IR r DX I8 s AH &
4 e 1 FTs

M 1A AE Y, 2 (Ca0) /(Si0,) HLIEM
18] 1.5 B AR 22 X8 S AH B Y A 2 H R AR
B, (Ca0)/(8i0,) AR 1 0, iR £ K S A
B HERUR K, 12.48% . 24(Ca0)/(Si0,) Kl
M L5 3 3 2 E] AR AT, (AR & X B i E
Sy tb BB N B BRI K, 2 (Ca0)/(Si0,)
OB R 3 B, RS A OB S B T AR R,
4.60% , P, B H 4% (Ca0)/(Si0,) g <
L5 BRAFERIEL £h.

2.2 (Ca0)

W Ca0 & B 1E O ~40% i, Ca0-Si0,-Al, 0, -MgO

Z HH AR s X S AR B B A b an B2 (a)

X 3 2K, CaO 2 & MO 7 4% K 5|

—_
-

—
N
T

—
=]
—r—

A5 R R G T4 /%

6 -
—a
4
2 , , . . .
1.0 1.5 2.0 2.5 3.0

(Ca0)/(8i0,)

B (Ca0)/(Si0, ) XM & X o5 5 A8 B i AR A /40 b
Hy

Fig. 1 Effect of ( Ca0)/(Si0,) on percentage of low melting

point region to whole phase diagram area
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Fig. 3  Phase diagram of Ca0-Si0,-Al,0,-MgO slag series,
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