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High Speed Slab Casting of Middle Carbon Steel for Plate
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Table 1 Production system in Kakogawa Works Table 2 Main specification of 4-2CC

Grade | C.C.M. | Name | Slab size (mm) Item Specification
3cC | — 230 x 900 ~ 1800 Type of caster Vertical bending slab caster
Sheet 4-1CC| — 230 X 900 ~ 1800 Capacity 100, 000 t/month
- 230 X 900 ~ 1800 Number of strands 1
LL 280 x 2100 Machine length 40.5m
4 -2CC Vertical length 2.95m
S 230 x 1230 Bending radius 10. Tm
| Plate L 230 x 1770 Secondary cooling | Mist cooling
LL 280 X 2100 Main devices for Slab surface temperature measuring device
high speed casting | Molten steel temperature measuring device
Break out foreseeing equipment

¥R 54 9 H 2 BRZ1F (Received on Sep. 2, 1993)
‘% Hikaru Ueta (Kakogawa Works, Kobe Steel, Ltd., 1 Kanazawa-cho Kakogawa 675-01)



#% & #H Vol.80(1994) — T30

3. JEBT P b A O D i 3 ﬁ//“m““mm“
V-BT Y THIOBRAHEEICLSSEEES

HME LR, YMOHEB LR EEBL [~ Cross section of slab i

foEiF . BLUBEICL D RHEENENL (BO O ﬁiii """"""""""""""""" f;€>

) IELiEd s &EnTEiz, LHrL Figl orizontal cracks

KART LD, @Y — v ar@@BhicRERELE Fig. 1 Schematic Diagram of horizontal cracks
HEINA2GERHERAKFEINLREELL, CDEA

. EROBMIF MO CC (HEEEL.0m /5) . °

T, BERSORBHEHIC LI DL FEDT 2

BHMTH-7b. 4—2CcCTrRFELICEmMLAL, §°f 5

7. 4-2CClBLTH. MUK TERHAT = s

SEBAIRERCRELBVWARHORILE E b § [ 8 o

ML, 51 Fig2 o RT &I KHEEEDOT v 3 S °

TELLIMMT BHEMD S B ER s

HAKEICBOTKPHASEMLAF v — VT 2 &

BE1IIERT IO KRS 7REHDOA L —Y 3 v ¢ ?% "S;‘ 29
Casting speed (m . “min)

T—7 DA N ETTLSIERENBEFICERINL .
Shid. BFREO3ICCTREBANEH TR, &2 Relation between horizontal cracks in
NITOVHETHD, 4 - 2CCOEBHEEIZR-
THIAINILEHRRTH D, COHREF. X704
e T U MMEOKHBENNINBERSHNY — T
TR v REHELETWRIEE. AV TNl
HOEBHICK DK IE RIS E OBk &R
AELEDT I ENFEREEZON, KEE I ZE
BWEST 2HEHFOEEEHOEREHAEELL, £ T,
T MNHDODKHEELBED/ILER,. K3 ITRT LD
AV =Y ar—JDEEDRKV, X5 THE Photo. 1 Distortion of oscillation marks on narrow
Sht. BIfE. BESKEER 4 ICRTRBE Y — (s ioe, Sttt pend 15 simin”
YTEELTW S,

>
. . . =2 ding zone i ing zone

~ Insi —»Casting direction 2 Bending Straightening
g nside =
~— ~
- Narrow face -
= - T s LOF J
g %1 Outsid 3 T

utsidae s N ~
§ Distortion - osf
= s
jamnd =
= = oa L
2 20 Without distortion = 0.6
- E
o =3
- w 04f
o =3
= 10| =
= ——
1= ‘- 02
= s
= =

1 L - 0 i 1 1 1 1
0.5 1.0 1.5 5 10 15 20 25 30
Intensity of cooling water (outside/inside) Distance from meniscus (m)
Fig.3 Relation between distortion of oscillation marks Fig.4 Example of cooling pattern at high speed

in narrow face and intensity of cooling water casting



$ ¥ $B Vol.80(1994) —T3I

Conventional

@ﬁﬁﬁgmmm&nmmm

mmipper roll CLower roll

Straightening zone

Impr oved

Xoic, HHHISEERICHEEFICRLONS —
WHo— LD LI FHEDT /3T v R % = g0
BETBLDICHRELLL ML /N5 2 ZH 3z o
WMAEBHT ALk, Fighlomd & E 30
515 2B D — LD kLT BTHE LS
NERETOGESFENAREEL L o7/ & §:Z
NooEBH2BEBHT I EICKD, S8 ; o
BBV TOHEKEHNRIE LS BRI E -0
N, gk FEHhcERTIEEZUTAR —6ob

A ATl

Straightening zone

WARIBIZED L o,

—H. HGEH4—-2CCThREMD G H
B EM LcEAEDBES .. Ml
HO_REGEMEHERZ., PLERFBRICOBIEND 5
CENHEREINK, 4-2CCTRPLBHHRE
LTAEY—vicERHERED - VRS v FE2RE
TEH5I LD, BERKBONSNLVY V7K BEM
HEBEMEH L TW5BE, X5, BMGHSEGEICK 3K
BETFH®D Figb I/ RT LI KES—VTA v -
TOMHEOBGHMEMRET 5 __RGHNEHEEZER
LTW3, YbHEHEERT A LIk, Fig
TWWRTEIDICBBEXRP SV V& (GFEME) 2
ZLABBINBZIEMS, PLREBHEERT 5 &
BEARBOBMAEBEZISICHNHTIHNEND S EE
Zohbd, TOHE. Fig8ilRT LHIcEdEEE
KHEBWTHXS TRABODLRERITEREMRE L
TWw3,

ERDEZHMO2.0m /SO EESEEEZFEICT
ZiIcid,. BBRICEINACFELLTHPREHBFFTD
I—F—HNEENDOHILKEZBELCILEND 5. »
XEhic>oW\WTiR. —BICHBEHHNTOBEHORY—
CEBHMPIEEY c LORE—EKR. BLXUHEENRN
KB 28RO KREERFICRERNS S VDA
THED. UTOZERKREEBL TV 3,
OWMPIEREY ~ LD —AL

@QABHAHNKEOERICLI2HBHNTOR S I

bR Ay ¥F—DGEERE/LIC K 2B E1L

COBEMANBELILNILaybo—LEEDE L
@ FH 51Kk Z K 0 KB

(@8 RkE T — /N —BDOHIEA

3
[
oQ

Measure of bulging (index)

Fig

Temperature (x10* °C)

16.0
15.0 &
14.0

7.0

6.0|Bending Cooling pattern B
X 2

5.0 Straigh

.6

4

LT

13.0
12.0
11.0
10.0
2.0
8.0

Fig.5 Torque distribution during casting under intensive
cooling condition

Middle Carbon steel
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Characteristics Powder A | Powder B
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Optimum casting speed 1.7 m/min| 2.0 m/min

KL A > 7o S /S & — BARSE L - Solidification Temperature 1170 °C 1155 °C
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Viscosity at 1300 °C 0.6 poise | 0.4 poise
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