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Some Study on Cooling Capacity Analysis of Walking Bar
Indirect Cooling Type Curvilinear Continuous Castlng
‘Machine and Quahty of the Slab

Takasuke Mori, Yutaka NAGAOKA, Kenzo AYATA, and Toshiyuki SOEZIMA

Synopsis:

The Kobe Steel has built a W. B.*)—curvilinear type continuous casting machine at Kakogawa plant;
this machine has a special indirect cooling system named W. B. in it’s upper part of the secondary cooling
Zone. '

Solidification constants, K’s of this machine are as follows:

(1) Mold zone Ky=298 (mm min~1/2)

(ii) W. B. zone Kw 5.=239 ( 7 )

(iii) Roller zone Kg=21-9 ( 4 )

An analytical simulation of cooling capacity has been made by a computer.

As a result, the average heat transfer coefficient of W. B. zone is found about 320 kcal/m? hr°C, and the
average heat transfer coefficient of W. B. is 360 kcal/m?hr°C when it contacts with the slab surface. The

components of them are as follows:

(i) Radiation 270 kcal/m2hr°C
(ii) Convection (gas) 48 kcal/m? hr°C
(iii) = Contact 42 kcal/m?hr°C

Concerning the quality of the product, the following characteristics are obtained:
(i) The slab is kept in good uniformity, so the error in the weight per unit length is within a 0-5%

deviation.
(ii) The equiaxial crystal zone occupy about 30%, of the slab width in a usual slab.

(1) The centerline segregation is shight.

(iv) Few large inclusions can be found.
(Received Jan. 28, 1974)
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Fig. 1. Side view of the curvilinear continuous casting machine.,
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Table 1. Major Specifications.

Type of machine | Walking-bar curvilinear type

Number of strand | 2

Capacity of ladle | 240 T/Heat

Thickness : 200 mm, 250 mm,
300 mm

Width : 900-2 100 mm

Length : 6 000-12 000 mm

Size of slab

First stage : Internal water co-
Secondary cooling | oled walking bars(motor driven)
zone Second stage : Internal water
cooled rolls

Maximum casting speed :
1'8m/ min (slab thickness 200
Casting speed mm)

1'2m/ min (slab thickness 250
mm)

Total : 28 382 mm

Circular arc zone : 9 18] mm

Straightening zone : 10 813 mm
Horizontal zone : 8 388 mm

Length of machine |
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Fig. 2. Heat content per unit weight and ther-
mal conductivity of low carbon steel.
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Fig. 3. Interface heat flux.
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Fig. 7. Comparison of calculated and experi-
mental results.
Slab size: 250x1 900
Withdrawal speed: 0-5m/ min.
Casting temperature: 1530°C

Table 2. Average heat transfer coeffiicient in
each zone (kcal/m2. hr.>°C).
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Table 3. Unit weight of slab (afterscarfing).

200 1 500 250 x 1900
n 45 55

Fa 2592 kg/m 3702 kg/m
o 13-2 kg/m 155 kg/m
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Photo. 1. Macro-structure of slab. (250 1900)

A7 THRAREHE D 1200mm LEWZ &, 2EREH
BT W.B. RREREHEEMICX VXX w5 T
L, BIUPu— e — ey FBFnwZ itk
DRV TDELDTLRCBFLHIBE LR TY
5. —PlEETFEERT TEX 250mm OBFEHEE T
BER e DZEIFEH 13 mm THo7.

— R EhELESEE D X 5 T T4 94 F7 Y b
4 FzleRTEL, B LhsrnEEDg&E Fig. 11
CERTHZELA 34 Fid e @<, Bm
CEWThTrCHMEZET 5. TihbbREos 4
A REDTEME, 79 b4 FCERMNERD+2mm
OBp LRl el 2TVD. ZDX SR T TR
PEELTCWSD HREABRD X 52E1k Tadle 31z
RITELNES LD E DTV 5.

Photo. 1. 1385:&&c X 5 250mm EX 5 Fp < ¥
BB ARTIOT, BBTHD Ar NT Y U S ET0E
FIREOHAEFTREFMFBIFTEZD 30% Lk
E®, RULEFIKIEEAERD by, ERfhEE
GO 1 4 F U4 CEBRELTVWERMNEDI oW
T, FhRD Ar N ) v, REMHEOBREES
BB/ ANET T v 0 AOBEYIGBRIRC L O2TELLE
BSL, GIKEDIL 1BOY 3 — 52X H— 7 CHHFT
BH5.

> F & B
ULo#EREELDD L,

(1) W.B. (v x—%223-) MERSHEREGS
EREHOBREGREEIUTOEL Thb.
(i) # & N K=29'8 (mm min-1/2)
(ii) W.B.§ K=239 ( 4 )
(iii) w—f K=21"9 ( 7 )
(2) W. B. Sl BMZRIFHUI B5 4 360 keal/
m?hr°C TEFDORNERIT

(i) # & 270kcal/m2hr°C
(i) Hx%HE 48kcal/m2hroC
(i) = #  42kcal/mzhr°C

(3) BFRTERIEECIXIEEAL/SVY » F 380
LY, FRAACEEDCD B WMMAS BB I
5F, BN 7ERBY - 0 DIE 5D E13E Ak 059 &
HELTWS.

(4) SAREHRE T —F—, Jogs, 25
s LOCBENE S oW CHE LR IBEOY + —
LA#~7 (FE 2mm) THELSREIRLTWS.

(3) HAATKERIBEREZECRS VY 30% o
TR SNRORITDIZE A LR, EXNEDD
i,

6. #

BRI RERFTICFRE U7z W. B. RSS2 dh A
PG VT 2 YOS ANTE_EER RIS FhIC & B
HefThV, SR ORBERCBER M T L L%
E LIREE Tl E 2 T8 Lo, WEROBIERA~BT
L, BICRE LRERY KB EE CHET S 2 210
LT =N FTHOVEBRLThi MBS %+
T 30 Tt RAEELTVWD. F X THRBOBRELEL
DI S0, BRBRINE SEETAERICI
22V 2= s VR EDT, 2WEHE W.B. 45
WO 2 Tle Dl FEEOBEERE Kv. 12 23 9
mm min-Y2 T b, BYEBREITY 320kcal /m2hr°C
THDOl. TOBMREREOME v — vk vk
WOFBED L2 ERLThUT EE 2 bh, HEBE<
BEBERE L HNEDT, TN EDOGH st
RS EZ X b5,

it 5

2a, Ag : AR DEMZEET

2c HHBLY & —F o SN—DEZIEEE

ap ap i AT L — OBIEERE

ac @ BROBYZERE

I EIREOE

lo « WHAZEMIR

ko ElgpRR

i

— 301 —



1040 ® &

E3

% 60 &£ (1974) 72

te o ZEFETE Ry
o : ERETEEAR
bpr: Da—F O N— 225 TOERMAR
fBe: U —FLIN—r 5 TDOMEEE
Oo
TAT Jeg*1 /ey —1
(]
I/es*t/ewp—1
Gy AT 7T RN T B
s SHDMATR
em @ FFROMATE
ews ! U x — ¥ I N—-DOREER
fs: 23 7RERE
Ou : SHEEERE
Ow @ 7KIR
Ows : ¥ & — 1 U N —HIRE
Cs : SR L Z4
Cym : R D F

o=

Q

1)

2)

3

4)
5)
6)

7)

D IREE QS
s B HIEREE
¢ R [E R

X 3

E. A. Mizikar: Iron and Steel Eng., June,
(1970), p. 53

A, BE, $F g, 58(1972) 11, p.120
A. W. D. Hires: JISI, 203 (1965), p. 18
FaE BEARBEWES FEB0EFBVELS (&BEM
TR 5 HPERME), p. 6]

M. D. Lews: J. Inst. Met., 82(1953~54),

p- 395

D. J. P. Apenis, K. H. Coars, and D. V. Ra-
GonNE: J. Inst. Met., 91(1962~63), p. 395

E. A. Mizixar: Trans. AIME, 239(1967),

p. 1747

=iF: gk &iW, 54(1968) 14, p. 1457

Physical Constant of some commercial steel at
elevated temperature BISRA (1953)

— 302 —

.



