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Development and Application of Mold Powder for Free-Cutting:
Steel X1215 Casting

Yan Weibing', Lin Tengchang®, Xin Wei®, Wang Chengjie’ and Wang Hongbin'
' (1 Steelmaking Works, Xuanhua Co Ltd, Hebei Iron & Steel Group, Xuanhua 075100;
2 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083)

Abstract According to the results of analysis on performance of present mold powder FRK-2 and FRK-49 at steel
works , based on mold powder FRK-2 (/% : 32.68Si0,, 24.42Ca0, 3.30MgO, 9.52Al,0,, 5.40Na,0, 3. 10Fe,0,,
3.59F ", 12. 60C) a mold powder for casting 150 mm x 150 mm billet of free cutting steel X1215 (/% : 0.06 ~0.09C, <
0.10Si, 1.20 ~ 1. 50Mn, 0. 08 ~0. 10P, 0. 30 ~0. 50S) with higher basicity, nice holding effect, lower viscosity and defi-
nite reducing capacity to decrease S and O content in liquid at meniscus and avoiding slag entrapment has been developed.
Production results show that the performance of mold powder meets the requirement for production of low carbon and high
sulfur free cutting steel X1215; the segregation index of alloy elements in steel is 0. 90 ~ 1. 10, the segregation index of S

and Mn is respectively 0. 95 ~1. 05 and 0. 98 ~ 1. 03; and the billet has nice internal quality.
Material Index Free Cutting Steel X1215, Mold Powder, 150 mm x 150 mm Casting Billet, Composition Segregation
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Table 1 Ingredient of mold powder

PN
. AT ROE R % g R R
S0,  Ca0  Mg0  ALO, NayO Fe,0;  F- C H,0
#®#W  FRK2 32.68 24.42 3.30 9.52 540 3.10 3.59 12,60 0.33 0.747 0.848 0.785
Mgl FRK49 3439  28.40 272 518 8.8 095 652 12.88 0.33 0.826 0.905 1.009

iR HRWEE R, =Ca0/5i0, ;R; = (CaO + Mg0)/Si0, ;R; = (Ca0 + Mg0 + Na, 0}/ (Si0, + Al;05)
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Table 2 Index of physical performance of mold powder

Ry FERIBE/ BE/ 1300 CH o RE/ -3

b4 T s BE/(Pa-s) mm (g-em™?)
FRK-2 1143 37 0.625 0.125~1.0 0.72
FRK49 1093 38 0.325 0.125~1.0 0.60
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Table 3 Measured results of average melting point of mold
powder FRK-2 and FRK49

Rirg KULBE/C  RBE/C  MENRAK/TC
FRK-2 1157.8 1182.0 1205.2
FRK-49 1163.6 1180.8 1192.4
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Table 4 Measured results of viscosity of mold powder
FRK-2 and FRK49

FRK-2 FRK-49

B/ B/ (Pa-s) BB/ BiE/(Pa-s)
1334.4 0.771 1332.8 0.271
1301.6 1.133 1290.2 0.376
1270.7 1.602 1250.0 0.521
1241.0 2.190 1210.5 0.752
1210.2 2.994 1170.3 1.098
1182.0 4.053 1130.1 1.652

1 090.6 3.824
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Table 5 Analysis of ingredient of developed mold powder for free cutting

steel X1215 /% 30 ~ 60 C 1 #EEXt X1215 8 (/% .
BEERTY CaO S0, Mg0 ALO; MmO MFe TFe P S NaoO 006 ~ 0.09C, < 0.10Si, 1.20 ~
HiiElE 25.8 35.4 2.49 13.6 8.31 1.3 1.45 0.056 0.51 6.95

BHEEE 216 30.3 2.94 7.7 6.45 17.3 19.20 0.060 038 5.45  1-50Mn.0.08 ~0.10P 0.30 ~0.50S)
MM 27.0 38.0 2.01 10.5 7.48 1.4 1.5 0.049 045 6.85  YEfTAEFERE . K%t BRI R
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