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Optimizing Mold Powder to Improve the Surface Quality of
38CrMoAl High Aluminum Steel Continuous Casting Billet

Fang Yong
(Jiangyin Xingcheng Special Steel Co.Ltd., Jiangyin 214400, China)

Abstract: The effects of different properties of mold slag on the surface quality of continuous casting ingots (390 mm X
510 mm) during the continuous casting of 38CrMoAl steel with an Al content of 0. 7% to 1. 1% were experimentally stud-
ied. The results show that the surface quality of 38CrMoAl steel is closely related to the physical and chemical properties
of the mold slag. Specifically, mold slag with low basicity, low melting point, and low viscosity having a basicity of 0. 38,
a melting point of 1 008 °C, and a viscosity of 0. 45 Pa-s can significantly improve the stability of 38CrMoAl steel during
the casting process and enhance the surface quality of the ingot. The maximum number of pits on the surface of the continu-
ous casting ingot was reduced from 6. 45 per piece to 0. 3 per piece, and the maximum number of continuous casting fur-
naces was increased from 5 to 12. At the same time, the consumption of this mold slag during the casting process was the
highest, at 0. 45 kg/t; the composition change was the smallest after casting, with the Al,O, content in the slag at 17. 8%
and the SiO, content at 29. 0%.
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Fig. 1 = The slag strip morphology formed after the pouring of

the traditional continuous casting mold protection slag
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produced 38CrMoAl steel
=] 2
LA 3HL3 AL
ERLTE S s I 1E5%
HL e M-EMS+F-EMS
FEHLIR AR /m 165
Wi R F/(mmxmm) 390%510
Z¥Ir ALK, TR A

XS POFHL8 L, Z 5 H

1.2 RIPERIRR D FATERE

VO T 3 RS AR (0 45 GBI, 25 B
iR W0 JE AT 45 AVEMr . 3 Fh & i A AR P 1 Rl 4y
W2,

R2 HEBRIPERR SR

Table 2 Ingredients and properties of mold covering slag
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1.11 30 27 43 1100 0.49
0.68 25 37 38 1 040 0.48
0.38 17 45 38 1 008 0.45
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Table 3  Chemical composition of experimental steel
38CrMoAl %
C Si Mn P S Cr Al
0.35 ~ 0.20 ~ 0.30 ~ < < 1.35~ 0.70 ~
0.42 0.45 0.60 0.030 0.030 1.65 1.10
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Fig. 2 The morphology of slag strips formed by different types

of mold protection slag: (a) type A slag, (b) type B slag, (¢)

type C slag
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Table 4 Average temperature difference of mold cooling
water when using different types of mold slag C
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Table 5 Ingredients of three kinds of mold powder after
pouring

HR O OBE(R)  w[CaOV%  wlSiON%  wlALOV%  #5m/C
A 4.53 34.9 7.7 42.1 >1300
B 2.43 27.2 11.2 35.0 >1300
C 0.96 27.8 29.0 17.8 >1300

AP ALO, A RSP A R,
K R EOL AL S (e TR G Si0, % A (L2
FE SR Y ALO, MR, 5 4 R L
TR B e SIS dot A RS O 1 S T 30—



i B ARG SR AR LA 38CrMoAl iRy A S R 1Y R T A £ 67 -

o

B,

F3 R

FHATRIZE AL 45 ft e D AP i A 77 I R IR A R TR A - () A, (b) BRI, (o) C AU

Fig. 3 Surface morphology of continuous casting ingots produced with different types of mold protection slags: (a) A—type slag, (b)

B-type slag, (c¢) C-type slag
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Fig. 4 Number density of slag pits on the surface of continuous

casting billets produced with different types of mold slag.
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