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A Study on Changes of Stress in Casting of thin Plate and Roller

Kim Man-soo

Summary

The purpose of this study is to effectively analyze the results of heat transfer in obtaining the
proper condition for a continuous casting process with stainless steel

The thermoelastic finite element of calculating roll deformation is represented. A thermoelastic
model prediction regarding roll deformation is in good agreement with the experimental results
considering thermal expansion of the roll.

The magnitude of roll deformation due to the thermal expansion and roll separation force is
quantitatively represented in analysis of continuous casting with stainless steel.
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Table 1. The physical constants and properties of austenitic stainless steel used in

calculation

Item Sumbol Unit Value
Themal conductivity in solid zone Kg cal/em sec T 0.07
Thermal conductivity in liquid zone KL cal/m sec C 0.01
Density o 9/cm 7.4
Specific heat CL cal/g T 0.16
Latent heat L cal/g 65
Solid line temperature Ts C 1399
Liquid line temperature TL T 1460

Table 2. Physical constants and properties of Sn—15% Pb used in calculation

Item Sumbol Unit Value
Thermal conductivity in solid zone Ksg cal/a sec C 0.12
Thermal conductivity in liquid zone Ko cal/m sec C 0.05
Specific heat in liquid zone CL cal/g C 0. 055
Density in solid zon p 9/cm 7.2
Solid line temperature Ts C 183
Liquid line temperature Ty C 208
Dynamic viscosity coefficient v m/sec 2.64X10
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Table 3. The material constants of austenitie stainless steel used in calculation

Item Sumbol Unit Value

Material constants for A(Sn-15%Pb) 2.7x107

€Ao™{ A(Stainless steel) 11.86
Sn-15% Pb alloy m 4.34
Stainless steel m 3.4x107
Thermal expansion coefficient a T 0.125X10
Poisson’s ratio Vo 0.13
Young modulus E kg/m* 19312

Table 4. Specifications of equipment for continuous casting

Roll diameter

Cooling type

Number of roll rotatation
Injection type of molten
Weirs

Load cell

210ma

water cooling of inner surface

0~79rpm

valve type

teflon sheet

500kg

=2I5-
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