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Improvement of Surface in CC Slab for Plate and Directly Reheating
and Rolling Process without Conditionings

Takanori ANzar, Atsushi YAamacami, Yoshio MIYASHITA

Eiichi Saxamoro, Katsuyuki Suca and Eihachiro SuNamr

Synopsis:

The continuous slab caster for plate mill at Kethin works, Nippon kokan has been operating successfully
with increased output and improvement of product quality.

As for the surface defects found in continuous casting slab, the causes of the defects were correlated with
casting processes and newly adopted operation was proved to give quite fine surface of slab and plate.

On the basis of this development, the system of directly reheating and rolling of slab in 40 kg/mm? grade
steel without conditioning has been adopted since November 1972, with highly excellent results.

(Received Dec. 1, 1973)
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Table 1. Specifications of continuous caster.

[
i

Item ! Specifications
§ p

Steel making furnace | L.D converter, 100 t/heat

and capacity

Number of strand 1

Slab size 200 mm x 1 620 mm

Radius of curvature | 8 m

Mold Curved type, 700 mm long

Sine curve
Frequency; 18~120c.p.m
Amplitude; 0~50 mm

Mold oscillation

Secondary  cooling | Approx. 97 m long; 9zone
zone
Pinch roll Withdrawing and straighten-

ing 7 work rolls; 600 mm
dia. x 1 800 mm !

¥ Ly (Photo, 1 (b)).
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Slab defect

Plate defect

(a) Oscillation crack

(i) Crack

10mm
b~y

(i) Stream

(K)wrick

{e) Slag spot

(1) Corner crack

(f) Transverse corner crack 1Omm
Photo. 1. Surface defects of slab and plate. as cast; (c), (f). ground; (a), (d).

scarfed ; (e). nital etched ; (b). as rolled ; (g), (h), (j), (k), (1). shot blasted ; (i).
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Fig. 1. Cause for slab conditioning (before 3-4-1 27 FRMKHE
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Table 2. Plate surface affected by slab surface defects.
Slab Plate
Surface defect ; Result
! Surface defect '
Item Number Scrap (%) |[Grinding (2%)| Clean (%)
Oscillation crack | 150 Lap Photo. 1(g) 2 20 78
Star crack 200 i Lap Photo. 1(h) 1 10 89
Longitudinal facial crack 40 ; Crack  Photo. 1(1) E 3 30 65
Pinhole l 100, Stream Photo. 1(j) | 1 L 94
Slag spot 50 | Brick  Photo. 1(k) 2 | 10 88
Transverse corner cracka 40 “ g(;?::r Photo. 1( 1) 5 \ 30 ﬂ 65
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Fig. 5. Qualification rate of slab without condi-
tioning according to inspection using hand
stripes test.
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in roll
Longitudinal facial crack
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Fig. 6. Cause for slab conditioning (after
improvement).
Table 3. Surface of plates produced from slabs
with and without conditionings (plates
were pickled).

Slab conditionings Without Scarfi
. fn carfing
Plate scaring
Clean 70% 82%
Slight sliver without
grinding 23% 9%
Grinding 7% 92,
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b Control of operational method S

Fig. 7. Systems of directly reheating and rolling process of slab without conditinning.

Table 4. Slabs excluded from directly reheating
and rolling process of slab without
conditionings.

Ratio to the

Excluded slab total slabs (%)

Slab caused by variation of hot

. 11
metal yield
Junction slab with seam by 4
changing tundish
Slab teemed when composition 3
of metal is changed
Slab without rolling plan 5
Total 23
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{c) Results of total plate yield.

Fig. 8. Results of directly reheating and rolling process of slab without conditioning.
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Table 5. Increase of total plate yield. 5)
6)
Factor Increase (%)
Abolishment of slab conditioning 09 ;g
Decrease of deviation in slab weight 0-8
9
Decrease of scrap down 05 )
Reduction of losses by Dbetter 08 10)
process schedule
11)
Total 30 12)
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