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Cooling Characteristics of Steel Sheet by Water Film in Hot Strip Mill

Akinori OTOMO, Shigenobu YASUNAGA and Rymichi ISHIDA

Synopsis : v

For an examination of cooling characteristics of hot steel sheets cooled by water films, tests were con-
ducted on a model cooling apparatus and an actual run-out table in the hot strip mill at Kobe Steel’s Kako-

gawa Works and led to the following conclusions:

(1) Cooling capacity along a “stagnation line” created by the water film is nearly constant at a water

flow rate of 0.3 to 0.9 m®/min-m.

(2) Cooling capacity of “stagnation region” is reduced by “mixing region” that exists near the water film.
(3) At a steel temperature range of 750-800°C, the effects of nozzle height and slit gap on cooling

capacity are negligible.

(4) Cooling tests of high temperature steel (730-860C) on the run-out table demonstrate no difference
in cooling capacity between this method, which uses water films, and the conventional one which uses water

bars.

Key words: cooling; hot strip mill; run out table; water film; heat transfer coefficient; heat flux.
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Fig. 1. Model of cooling region by laminar flow
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Fig. 2. Outline of experimental apparatus for wa-
ter cooling test using the resting steel plate.

Table 1. Water cooling test conditions using the
resting steel plate.
Slit gap 8 mm
Nozzle height 1.24
Water flow rate 0.3, 0 6, 0.9 m*/min.m
Initial temperature 800°C
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Table 2. Water cooling test conditions using the
moving steel plate.

Slit gap 4, 8, 16, 24 mm
Nozzle height ) 0.5~1.5m

Water flow rate 0.3~1.4 m®/min.m
Initial temperature 800°C

Velocity of plate 1~12m/s
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Fig. 4. Effect of slit gap and water flow rate on
effective nozzle height defined as the maximum noz-
zle height without splashing at stagnation line.

Water fiow rate ; 0.5 m°/min-m Slit gap; 8X 1073
(a) (c) Upper side of acrylic resins plate
(b) (d) Lower side of acrylic resins plate

Effect of nozzle height H on water film conditions.

Photo. 1.
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Fig. 6. Heat transfer coefficient at the stagnation
line as a function of surface temperature of plate.
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Fig. 7. Heat transfer coefficient at a distance
from the stagnation line as a function of surface
temperature of plate.
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Fig. 10. Effect of nozzle height on average heat
flux of water cooling by slit nozzle.
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Table 3. Experimental conditions.
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Fig. 14. Relationship between water flow rate and
heat transfer coefficient in about 800°C steel sheet.
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2LT, Zhid, SHRESH 800°C B T i KIE
DFELINS L B & FHREICAE L B G EKOREZHS &
JEA IR A U % BhRE (4 5 RECGAS & 25131ZF CALE
THEL, ThPEHRTOGHEZEL WL LDLE
bbb blL, COFEXZHAFPRLTHLLHIE,
800°C DIREEIRIZ BT HEENTIX, THiRAHHEIBEN I
BIFTTEBLI NS WEELTEW,

B, RO TIHEER T 800°C L DRE %
WHRELZD, Ky b7 b F—7VEHTHRE
% A IREEFIZEICH 860~500°C THBH. I MEL
THEXHSNAHE O 600°C LT OREE %254,
Fig. 11 \O/R L7 & ) KBRS 3 F5HEI0sE I Eo X
XV IR S RS, BLERICK S RS T A
Lho MmN 5D OMETIINE E L SR EE S
700°C LT THY, 20 LHPIRS 3 FEHICEHRFT
HEHEIRE LCTHFUBA LB EZOND.

4. #

SR LEEZSET A0 DK 2 F5HICoWT,
FPEEERIC X0 e B O & KIESE) K O HIEE
HEDBBREBRE L. kIS, ZEBEERKECITIGERIC

X0, BIRS I FEGHIEHRS 3 FEHIOGHREDICo
WTRET L. AFRICK B h7-R2ES TS
UFoEBYTHA.

(1)BEK T 3 F 55400 & 22 % WA OB EgE 1k
ANEEHN 1.24 m OEKEH 0.3~0.9m*/ min-m D&
BlICBWTKRICK S TED S L0,

(2)BER T 3 F 0% TRE L FHRATR S 12
L, HEBTOKENELS N, SEEHIETTS. =
DML 7 XV S AR OERIZZE L,

(3 ) RMESE A 800~750°C DB 5 M % Bk 5
IFTEHTBEE, JANVGEERY v FF Y o THE
HEED S RIFTEERIZLEA LRV EE LTI,

(4 ) SARE A3# 860~730°C D#EIFITIHERL /-
R OKBEEDN0.4~0.9m%/ min-m? OHFEICBWVT
IR S I FHHEFIRT I FEH L ORICEEICREREG
HEEH D= RFED SN D7

AR OV THERLZ IR LB F LEIHBREA
HERBI#E, ) MaRMrPREENZERELTCERL
MiEICEH LT
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