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Effect of Vertical Length for Inclusion Removal in Vertical-bending Type

Continuous Casting Machine

Hiroyuki TANAKA, Akira IMAMURA and Ryoji NISIHARA

Synopsis :

Steel sheet defect caused by inclusions is a serious quality problem.
It is said that the vertical bending type CC machine has a larger effect on removal of inclusions than the

bending type CC machine.

But the most effective vertical length for inclusion removal in a CC machine has not been studied.

In this paper, the effective vertical length for the inclusion removal is described. This study included
the investigation of steel sheet defect and the development of three dimensional numerical analysis for the
study of fluid flow in the continuous caster mold. The three dimensional numerical simulation technique

used in this study is the k- turbulence model.

The most effective length for inclusion removal is found to be 2.5~3.0m, and is found to be constant for

casting conditions.
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Table 1. Casting conditions.

Cm:::aixz‘ll]‘i)rl:: f;;(:ing Bending Vertical bending
Bending radius (m) 10.5 9.0
Vertical length (m) 0 2.5
Slab size (mm) 250 (thickness) X980 (width)
Casting speed (m/min) 0.8 I 0.8~1.4

ERC3E 10 A 21 HZ FHAE5 A 15 HZH (Received on Oct. 21, 1991 ; Accepted on May 15, 1992)
* B A ARG (KR) BT ZEES (Yawata R & D Lab., Nippon Steel Corp., 1-1 Tobihata-cho Tobata-ku Kitakyushu 804)
*2 T H AR (BR) /B BSLFT (Yawata Works, Nippon Steel Corp.)

—_ £38 —_



EEMTESS B ANEDT LB HOLEREE & 1465

NEMOEREICE T AHERENLELRHET SO
SEEEY 1.4m/min 3 TEILE /. WE L HFE—
OFESEMEE L, HEEROEEIOZBD KA HEHET &
HBEIICHELERL L.
HBENONEYWORAEME % Fig. 1 1[IRT. AKBE
SRR ORI L 0 EHMIC 60mm OE S TEYIDHL,
Kz, L EEERS»S 100mm EAH E T 10mm € v F
T8 50 mm X B47 % 55 mm X JE & 10 mm O ATEWE
BHEEY 7R L. SRAAED ORI
W 5Tk 10% I—VAY ) — N+ 1% 2 T VEERBR
PEHLCYH Y IVEBRL, MEATEYERET LI
10 BYBE 12 5 2 Wit 37 um L EDH 4 X D8
BEBHZ.
2-2 BSRRMEEBRES X

B0 RER IS FEAE T B K FRER I IFE T B A 7EN) S BE IR
Bl BOBELIT- 2%, RBES () ol
EBLUWEBEICX Y RROWE (W), Ea (1) Ofl
EEATV, BT ARERICH - TRETE (d) 2K
7. HEHEY Fig 2 1ORT. 8612, FHHWICH
B ENEAEWOE A A OFHLE L EER b 131FF

-

8 loosed face
= Sample
— 4

10

100

250

Asting direction

LCenter of slab

980

Fig. 1.

Investigated position in the slab sample.

Z
— A
rolled direction

e

(A-A cross section)

Fig. 2.

1l
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Fig. 3. Experimental distribution of inclusions dy= 75 #m slabs in the direction of thickness.
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Table 2. Chemical composition of inclusion
(Investigation of EPMA).

Chemi_ce}l Continuous casting machine type
composition Bending Vertical bending
1 Ca-Al-Na-F 22 19
2 Ca-Al 0 3
3 Ca-FeO-Al 0 2
4 Al-Mg 0 2
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Table 3. Calculation condition.

Calculation range (mm)
Casting speed (m/min)
Bending radius (m) 10.5

250X 980~1 650X 4 500
0.8~1.6

Vertical length (m) 0.0~4.0
2/=17000 (kg/m®)
Properties Steel #=6.0X10"3% (Pa-s)
. Inclusion 2,=3 500 (kg/m?)

Table 4. Terminal floating velocity of inclusion.
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1~500 22510, en
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500~ y [Newton]
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Fig. 6. Schematic diagram of inclusion floating in
the molten steel.
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Fig. 7. Distribution of inclusions in Slabs in the direction of casting.
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Fig. 11. Effect of inclusion Floating of vertical bending type Continuous casting machine.
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