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ABSTRACT

In this study, the characteristics of cooling and rolling during strip
casting process is obtained in comparison with the experimental and
analytical results. The purpose of this study is to effectively analyze
the thermal and mechanical deformation of roller applying the results
of the heat transfer and the pressure distribution to boundary conditions.
And then the relation between strip thickness and roll deformation is
shown. The second purpose is to obtain the proper condition of the
continuous casting for stainless steel.

The summary and conclusions can be made on the basis of the re-
sults obtained by the theories and experiments.

a) The strip casting condition for the fine surface quality of tin-
alloy as-cast material was obtained in accordance with the velocity of
roll rotation and initial roll gap.

b) The experimental condition that the dimension of the cast strip
thickness coincide with that of the initial roll gap was according to the
experimental result of continuous casting by twin-roll type.

c) The thermoelastic finite element model to calculate the roll
deformation is represented. Thermoelastic model prediction for the roll
deformation are in good agreement with the experimental results consi-
dering the thermal expansion of the roll

d) The higher cooling rates were obtained by a twin-roller quench-
ing technique. Also quenched microstructure of the rapidly solidified
shell was verified.

e) The magnitude of roll deformation due to the thermal expan-
sion and roll separating force is quantitatively represented in the analy-

sis of continuous casting for stainless steel.
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Table 1. Specification of equipment for continu-
ous casting

[tem svmbol Unit Specification
Roll diameter D mm 170
Angular velocity w rad/sec 0-6.0
of roll
Injection tvpe [Valve tvpe
of molten
Roll gap 2H mm 0-15.0
L.oad cell kg 5000
Rotarv encoder PPR 500
Drive motor HP 2
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Table 2. Experimental condition

Operating factor Symbol| Unit |Conditions
0.5-3.0

red/sec| 2.0-4.0

Initial roll gap 2H mm
Angular velocity of w
roll

Melt flow rate q g/sec | 30-50
Amount of cooling q g/min 7.5
water
Melt temperature in T C 210
tundish
Height of meniscus h mm 50

from the center in roll
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Table 3. Physical constants and properties of Sn
—15% Pb used in calculation.

Item S ymbol Unit Valie
cal/em sec C| 0.12

Thermal conductivity Ks
in sold zone
Thermal conductivity Ky
in liquid zone

cal/em sec C| 0.05

Specific heat in liquid| Cq cal/g C 0.055

zone

Density in solid zone ) g/em® 7.2
Solid line temperature| Ty T 183
Liquid line temperaturel T, © 208
Dynamic viscosity y em? /sec 2.64 X
coefficient 1073

Table 4. Conditions used for calculation

the center in the roll
Angle between meniscus ¢ rad 0.025

Item Symbol | - Unit Vahie
Roll diameter D mm 210
Roll thickness t mm 4
Initial roll gap 2H mm  |0.3-2.0
Angular velocity of rollo| w rad/sec|0.5-4.0
Melt flow rate q g/sec| 30-50
Amount of cooling water q 1/min| 7.5
Height of meniscus from h mm 50

and exit of roll
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Table 5. The material consants of austenitic
stainless steel used in calculation

{tem Symbol | Unit Value
Material constants for A 4.34
Sn-15%Pb alloy m 2.7%x10
Thermal expansion a Tt 10.125%10

coefficient
Poisson’ s ratio vp 0.3
Young modulus E kg/mm*| 19312
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Table 6. The physical constants and properties of
austenitic stainless steel used in calcu-

lation
Item Symbeol Unit Value
Thermal conductivity Kg cal/em sec C 0.07

in soild zone

Thermal conductivity K¢ cad/em sec C 0.01

in liquid zone

Density o g/cnt 7.4
Specific heat C cal/g T 0.16
Latent heat L cal/g 65
Solid line temperature Ts T 1399
Liquid line temperature T, T 1460
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Before Deformation

After Deformation

[

-
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h = 50 mm, *= 2.0 rad/sec, 2Ho=1.0mm

Fig.15 The deformed finite element configurat-
ion of roll for stainless steel as-cast
material
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