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Temperature profile analysis for HSS Roll in Hot Strip Mill

M. J. Lee* and J. H. Ryu**, H. B, Lee**
Instrument & Control Research Group, Tech. Research Labs., POSCO*
Sheet Products & Process Research Group, Tech. Research Labs., POSCO**

Abstract
The temperature distribution over the work roll length was estimated by solving a 2-dimensional heat transfer
equation based on the rolling conditions and the thermal boundary conditions. In order to solve the governing
equation, a finite volume method was employed. In the rolling conditions, the strip temperature, the contact time
between roll and strip, the roll speed, the strip thickness, the rolling force and the rolling and idling time were
used as input data. In order to verify the accuracy of temperature estimation, roll surface temperatures were

measured in the roll shop. The measured temperatures showed a good correlation with the calculated ones.
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Tablel. Thermal properties of roll materials.

Shell Core
Material High speed steel Dugctile cast iron
Heat capacity(J/kg°C) 500 590
Density(kg/m’) 7700 7200
Conductivity(W/m°C) 25.5 27

22 AAxA

HAEANAMY BAFL roll bite 73, ¥ BAED, 3R oR Y £ gd, o
Z}zbo) giajA] dsrd e 2.
2.2.1 Roll bite 3}

dEFde HollMe dol ko o AF AL &7 zd vjno] o npawd,
A AgWYel ¥ FheEd e velsie] Ay Fo] medd

q9=0,+n(1, -T) ()

A7IA Q& v 4 /¥ 2E8F, T, Ty © 44 243 &9 ¥4 250j1 hE: 83 33t
o A% dAe AFEA e0kWm*C & 483t 7H3Edn vhd 2d% 2 3P 55Uy 2
%% Figlol JebUich Fig Haye 2L g9 AFFojA vhato] oaila 245 AdyA o},
Fig. 1) vhad 7haa el os 2 EW9 452501 Fig 10 5258 138 A%
) 2] FH2xold

Ao HEL FHALUE 8T B9 A5 12 E FusAd.

-243-



222 B4F BAIE R 37199 %39
Pzho o ¥ dAd AAAL AR)H 2ol Table2 = A o]8d § FH 9
F 259 dAY AFEA 345 {FS AEATY] dFAA6]=FE A
q=nT,-T) 3
@AAA he BAxEd o dFdAd Aol T, T2 44 ¥4 & ¥H %0
=

Table2, Heat transfer coefficients along the roll peripheral (except the contact arc).

Angle(deg) Water temperature(°C) Heat transfer coef.
(W/m™C)

46.5 30 300

72.0 30 2000
1110 30 38000
187.5 30 2000
262.5 30 300

2735 30 17000
288.0 30 20000
307.5 30 2000
360.0 30 300
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Table3. Parameters for calculation.

Stand no. F4
Coil thickness(entry, exit) 6mm, 4mm
Coil width 1260 +20mm
Carbon contents 0.2%
Entry temperature 970 °C
Initial temperature of roll 25°C
Roll speed 120 rpm
Roll diameter, length 800mm, 2000mm
Friction coefficient between roll and coil 0.3
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Fig.1 Temperature & heats in the contact arc between roll and coil surfaces.



(a) after 10 coils

T

_“_/“5/ /«,

(b) after 30 coils

55
——s
———435

(¢) after 50 coils

Fig. 2 Temperature contours inside the roll during rolling,
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Fig. 3 Temperature distribution along
width direction.
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Fig. 4 Temperature distribution along
radial direction.
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Fig. 5 Temperature contours during air cooling in roll shop.
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Fig. 6 Temperature variation during

air cooling in roll shop.
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