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KCL PROCESS
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Temperature inhomoneity
during slab heating and
controlled rolling
(Skidmark, Cooling apparatus
for controlled rolling, High
pressure spray etc.)

Force of hot
leveller

Cooling of leveller
roll

KCL -
facility

Flatness and plate crown

Surface condition
(Scale etc.)
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Table 1 Specification of KCL
facility.

Fig.1l Control items for flatness in KCL process.

Heavy cooling header
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Applicable Plate
Amount of Water
Pressure of Water
Cooling Method

Number of Cooling Banks

12-100 x 4,650 x 38,000 mm
195 Ton/min.

7 atm

Simultaneous or Continuous |

Cooling Type
Top : Pipe Laminar or Jet \\\N A L

Light cooling header

: ”ﬁ}

Heavy cooling box_

Bottom :

Spray

5
3 banks consist of light
coaling zones.
2 banks consist of both
heavy and light cooling
zones.

Light cooling box

Fig.2 Double header method.
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Thickness 25 mm

Water flow rate on
bottom surface
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Fig.3 Relation between ratio of water flow
and deflection.
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Fig.4 Relation between wBottom/wTop and

water flow for flatness of plates after KCL.
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Fig.5(a) Patterns of temper-
ature distribution after
hot levelling.
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Plate length L (mm)

Fig.5(b) Effect of plate length
on critical temperature
difference for occurrence
of buckling.
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TAEHEEZBOT W%, Fig.8 WEBE velocity and thickness of water flow rate on temper-
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Temperature drop in masked zone
Temperature drop in non-masked zone

Center W water flow rate Thickness
— LW 0.16 w/min. m’ gp 2 7 S0 m
Fnuuuuzznz o)

Width
3200 — 4400 m

I
(@]

Temperature
pattern

~n
(o]

(Edge-Center) °C

s Center
KoLBBuERARREER: T sR@PAT L 1
B RERE@TO 5, Fig10CmMYPs2s o otk LF ° conter 0
Wi o ME KRR RT . B B3 R BRI %%m: ° i
FAL L OKOKRENL > TV B, 27, Table2 N | | : |
CEEE AN H BT AR O THRIERBRE 2 AT . 60 80 o0 120 W0 160 180

Masked zone length , X{mm)
ECeg THREDHEARRZR/BTL 2, Fig.9 Relation between masked zone length and
42 BHEH® temperature difference.

__,(57 p—



‘84— A 196

n=113 , Ceq = 0.32 - 0.34% , Thickness = 12 - 40 mm
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Fig.10 Mechanical properties of mass-producted KCL plates.
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Fig.11 Flatness of mass-
producted KCL plates.

Table 2 Chemical compositions and mechanical properties
of KCL-treated HT60 steel plate.

’i b %5; 3 mm ELFT 3) 2 . Size (mm) Chemical composition (%} Mechanical properties
L3 EEED b oMY oxaz00) € | ST [ | v [ cea]| o2xvs TS (T-brection)
A bSO R b A R DR x10,000 0.13 | 0.35 | 1.23 | 0.03a] 0.35] s56Kgf/mm? | 65Kgf/mm? -60 C°
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Temperature pattern after KCL.

KCL condisions :
Starting temperature 780°C
Finishing temperature 540°C

Average water flow 0.23 m3/m1'n. e

Fig.12 Camber after gas-cutting in

BEE the longitudinal direction.
1) BTH, UMW S ; k&M, 68(1982), A223

2) BE, AL ; R&D A MHMLH, 33 N4(1988) P28

3) HMA, Kits; AAMEHEH/, 89(1981) PI1

4) BE, 8% o ; ®gkmA, 309(1982) P18

5) FH, Iws; M, 84 - 5S373

6) ¥, BWB5 ; R&D /W ESMEE®, 33 Nd (1983) P4



