. 42

# & $8 Vol 80 (1994) No. |

257 00— LA WREFRBBEBRETIZES
T —LEER OF ORI ER T OB F

BRER BE—* - Hi AL - TEF

W T - I

P*s - “REE - SR IR

Development of Soft Reduction Technology Using Crown Rolls
for Improvement of Centerline Segregation of Continuously Cast Bloom

Kohichi Isose, Hirobumi Marpe, Kiyomi Syukuri, Satoru Satou, Takashi Horik, Mitsuru Nixkamou and Iseo Suzuki

Synopsis : In order to improve centerline segregation of continuously cast bloom, effective technology of soft reduction with crown
roll has established. The centerline segregation is improved remarkably by application of optimum conditions of this
technology and combination of promotion of equiaxed solidification and proper soft reduction is able to decrease the

degree of segregation much more.

The optimum rate of reduction of this technology is analyzed with calculation of solidification of continuously cast
blocom and analyses of deformation of bloom by soft reduction and the calculated results were compared with

experimental results.

Furthermore mathematical models were developed to analyze the relation between reduction force and amount of
reduction. The effects of profile of reduction roll and number of reduction roll efc. on above relation and behavior of
load transfer in segment for soft reduction were clarified by calculations with these mathematical models.

Key words : continuous casting ; bloom ; segregation ; centerline segregation ; soft reduction ; mathematical model.

1. #&

i1

T — LB ORMRITIRE BN TR m o ey 2 5
v Rh v ¥—WiiEDIERE L e 5720 2 DEKRBHIEIZAE
MR EBRELRETH L, 20100, FEEBEHEETD

B EhE AR BRI O SRR O B T, ERR

PROAKIR SR 0 2, BEREI AR T VWt B AR BRI T o
FORITAEI»EHINTE TV 5,

ek, BEEIAMABRE T AL, BIEE TFam T 5%
BREIR G AR MEUEESR T 2GRl L3 Tw
% D%, EIEFE T O BERMRGTVOPRBE T EE O Fit
FOWT AR ERE L L,

ARFFFET UL 7 v — 2 H S CREE R IEE T O 4% 508
ZITV, BETEEOETNREREHITED 12 » OEIEIE
TRME, 36 CERFEMBORTC ] TRHES I - TH
EL, 20, EFEECo T ERWCRET 227V
PHREL, FERBROBITZITC, ETEECRIET e —
WK OHEE L FRIVCHO T 3 LIEIEFE TR
FEiZ20» TOMEBMEIT 2 1iT- 12,

2. ABRERES LUHRGE

2-1 EHBRERE

HERZ AT - 12E MW No. 3 ESFE D E Ak % Table 1 2R
To AEGRIIEBN 4 JBERDORS T, T v—nFHH
= rThHY, ITnv—2ldVAr - 22N FTHES
L5, ZTv— 28R OWE Y 4 X138 A350mm, IE560mm
Thhb,

BETEEZZ A M LTSEGEHRT)DE7 v—2

Table 1. Major specifications of Muroran No. 3CC.

Curved mold, 4-points unbending
Slab bloom combination caster

Machine type

Number of strands Slab:2, Bloom: Twin-2

Capacity Ladle: 280 Mg, Tundish:46 Mg

41.6m
12.0m, 15.55m, 22.65m, 43.75m, ©©
Slab:250mm-+570~1330mm
Bloom: 350mm -« 560mm

Machine length
Machine radius
Mold size

Water and mist spray
S-EMS-2 (now M+S—EMS)

Secondary cooling
Electromagnetic
stirrer

Max casting speed

Slab:1.3m/min, Bloom:1.0m/min
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Fig. 1. General view of soft reduction segment.
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Table 2. Experimental conditions of soft reduction tests.

Chemical compositions of test steels (mass%)

Grade C Si Mn P S T. Al

A 0.47 0.19 0.89 0.018 0.012 0.028
B 0.45 0.20 0.86 0.025 0.016 0.022
C 0.35 0.20 0.80 0.026 0.016 0.032
D 0.29 0.19 0.89 0.020 0.012 0.001
E 0.18 0.57 0.70 0.017 0.005 0.072
Casting speed 0.72~0.99 m/min
Super heat in tundish 9~35 K
Specific water 0.41~0.47 1/kg

Conditions of EMS
Position of reduc. zone

Upper and lower S-EMS
28.8~30.1m (#13SEG)
31.5~33.7m (#14SEG)

3 or 4(#13, 14SEG)
375mm
2000mm R
13.0, 12.4, 10.5mm
(1=0, 100, 200mm)
442 or 884mm

Numer of reduction
Roll diameter
Curvature of crown part
Amount of crown

Pitch of reduction roll

¥Profile of upper and lower roll:Same profile
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Fig. 3. Calculated and measured reduction amount
on reduction side.
Flat-crown roll 1=100 or 200mm
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