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High Speed Casting of Sheet Grade Steel

Shunkichi MrvosH1, Hideo UCHIBORI, and Atushi FUKUTAKE

Synopsis:

Some types of strand guidances of continuous casting machine have been arranged below the mold, and
their adaptability to the high-speed casting have been examined.

The following results are obtained.

1) The cooling plate set below the mold is a superior strand guidance method. But it’s cooling ability

is insufficient,

2) 'The cooling grid is a satisfactory equipment for both slab supporting and slab cooling ability.
3) TTherefore, for the high-speed casting operations of sheet grade steel, the cooling grid or the com-
bination of cooling plate and cooling grid is the most suitable method of slab guidance below the mold.
(Received Nov. 21, 1973)
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Table 1. Principal particulars of the continuous
casting machine investigated,
Designer Concast

Concast S-type 2 strand

Machine type Slab caster

Machine radius 10°5m

Width 950~1 600 mm

Casting slab size Thickness 220 mm

Plate mold

Mold Adjustable mold

Length of spray cooling

15m
zone

Total length of

solidification 27m

Multi pinch roll
Withdrawal speed. 2'0m/
min Max.

Pinch roll unit
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Percent of slab Percent of |Withdrawal
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Fig. 1. Peculiarity of each strand guidance.
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Fig. 2. Mechanical layout of strand.
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Table 2. Items and method of investigation.

Items of investigation ! Method

Solidification process of

| Addition of radio isotope
each strand guidance

(AU 198)

Measurements of distance
between inner radius and
outer radius

Abrasion of each strand
guidance

Observations of surface
and internal qualities

Quality of slab

Table 3. Casting results of test heats.

Casting speed 1:4~2-0m/ min

Low carbon Al killed for
sheet and strip grade

Steel grade

Slab size 220x 1250 mm

Narrowface of mold
300~350 !/ min
Wideface of mold
1700~2000 I/ min

Primary cooling

Secondary cooling 1-3~2:0 I/ kg

Steel Temp. in Tundish 1535°C ~1550°C

™~ Activated steel level

Cross sectional sample

Mold
o
o]
o

Longitudinal cross sectional
sample on narrow face

R

200

Zone |

L Longitudinal cross sectional
sample on wide face

600

&

!
L

NN\

Zone 2
\

Fig. 3. Samples for autoradiograph of cross sec-
tion and longitudinal secticn in strand.
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Table 4. Thickness of solidified shell in strand at various casting speeds.

& | Trial Casting At end part of At middle part of | At end part of At middle part of
= mold zone 1 zone 1 zone 2
» speed
% | N
E:’ ° (m/ min) Wide Narrow Wide Narrow Wide Narrow Wide Narrow
face face face face face face face face
7 1-4 10-0 9:0 16°0 15-0 20.0 19-0 27°6 252
A 8 16 10°0 80 150 14-0 20.0 19-0 24-2 22:4
11 2:0 9-0 90 130 13-0 17.0 17-0 256 21-6
B 20 1-4 12-0 110 18-0 16-0 24-5 20°5 305 25-5
21 1-6 70 6°5 14-0 13-0 21-0 17°5 290 24-0
22 1-4 105 10-0 17-0 15-0 22-0 210 30-0 27-0
C 23 1-6 10-0 9-5 15-5 15-0 210 20-0 295 26°5
24 2-0 9:5 9-0 15-0 14-5 165 19-0 275 24-5
12 1-4 10°5 11-5 15-5 15°5 21°5 200 29-0 250
D 14 1'6 9-5 9-5 160 15-0 210 19-0 28-0 250
16 2:0 9-5 8-0 15-0 13:0 18:5 17-0 260 23-0
|
Exit of mold
2'0 m/min
Insulating Recontacting
|2 layer Contacting zone |_Airgap { zone Zope | .
T ol I i l/h»\/«/
£ -
& 8 | N
9 mm 7]
2+
o - | | | 1 | |

200

Meniscus 100

300

Distance from meniscus

Fig.
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Fig. 5. Specific amount of secondary cooling water
and total K factor at 2:0m from meniscus.

Table 5. Solidification constants under various cooling conditions.
Test siep A B [ D
Coolin Cooling
_ qridg _ / plate
Cooling Cooling Colohng
- plate - grid plate
g =
~ Roller '3 Coo::jnq
Mechanical loyout K E qr
~ o~ Roller
S 2
< Roller S
i v -
Casting speed (m/min) "4 I'6 20 "4 16 "4 "6 2:0 "4 1'6 20
Zone | 245 292 |275 32'8 368 289 299 | 323 - 288 290
Kp
Zone 2 363 598 483 344 473 479 552 5i'6 490 42'5 451
) At 20m 222
Total K from 210 | 239 255 254 244 248 258 228 22°1 240
meniscus 233
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Test step D D B C
Material of wear plate FCO 45 FCD 60 FCD 45 FCD 60
Mechanical layout | Ferro-static press. | After 125 heats 128 123 123
Total orr;oum i
—» (kg/em?) g gbrasion — (mm)
0 20 0 20 30 I'0 20 30 )
T [T T 71
Meniscus Meniscus T 0\ T ol T o T o
Mold i Mold | Mold I Mold Mold
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5100 7?’!50(% 1 500} |soo tsoo
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“ “ 20000 & 3,2; fF T Ozooo Ozooq
“ “ 2500} _CEZSOT % jia 500 Ozsoo Ozsoo'-
3 ” 325 " -

inclusions {No/m?)

Number of slag

{m/min)

Casting speed

Fig. 6. The abrasion of the wear part after campaign of casts.
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No Name of cracks.

Cracks near the corner on the
narrow_face.

The sub-surface cracks near the

2 corner.
The sub-surface cracks in the
3 center part of the slab.
4 Hot tear in the center part of sleb
S Small cracks below the surface

Fig. 8. Classification of internal cracks.
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