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Temperature and Deformation of Strip Caster’s Mold Roll

Shinji KANTWARA and Kunihiko ONISH1

Synopsis

: The purpose of this paper is to discuss the temperature and deformation of strip caster’s mold roll. At first roll temperature was calculated by

one-dimensional analysis using heat transfer coefficient derived from cooling water temperature increase and roll back temperature of strip

caster’s roll of pilot plant. Two-dimensional analysis was carried out more over. It was found that the temperature unevenness of mold roll

surface is small due to the cooling water jacket set up cyclical. Next, the influence of the mold roll temperature was examined on sleeve

thickness and welding thickness and on sleeve material and welding material. It was found that the higher temperature and lower temperature

was raised as increase of sleeve thickness and welding thickness but temperature difference was decreased. Using the results of two-dimen-

sional thermal analysis, the deformation of roll by thermal expansion was calculated by non-linear analysis. The predicted strip profile de-

rived from roll surface profile was compared with the profile of a strip cast by pilot plant. And so flat strip could be cast.

Key words : strip caster; simulation; physical property; numerical analysis; mold roll; deformed shape; thermal analysis; non-linear analysis.
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Fig. 1. Schematic view of strip caster'?".

Table 1. Specification of strip caster.
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Fig. 2. Schematic view of strip caster’s mold roll.

i
5 Kiss point |—-—-—-—-
7

Roll sleeve
Strip

i } thickness
Cooling water

A .
— " /7. Casting
| Air cooling speed
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Fig. 5. Calculation model of 1-dimensional analysis.

Table 2. Physical property of roll material.

Forged steel roll

Thermal c;)nduc!ivity
Welding (Nickel base alloy)
Roll (Forged Steel)

20.6 W/m- K

39.4 W/m-K

Density
Welding (Nickel base alloy) 8440 kg/m3
Roll (Forged Steel) 7830 kg/m3

Specific Heat
Welding (Nickel base alloy)
Roll (Forged Steel)

0.590 kJ/kg-K
0.597 kd/kg K

Copper roll

Thermal conductivity
Welding (Nickel)
Roll (Copper)

91.9 W/m-K
337.0 W/m-K

Density
Welding (Nickel)
Roll (Copper)

8900 kg/m3
8960 kg/m?

Specific Heat
Welding (Nickel)
Roll (Copper)

0.691 kJ/kg-K
0.494 kJ/kg-K

Table 3. Physical property of strip (molten metal).

Thermal conductivity

Alloy (SUS304)

29.7 W/m-K

Density
Alloy (SUS304)

7000 kg/m3

Specific Heat
Alloy (SUS304)

0.865 kd/kg-K

Initial Temperature 1753 K
Liquidus Temperature 1733 K
Solidus Temperature 1693 K
71;;;:& H:at 272 kJ/kg
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Table 4. Heat transfer coefficient.

Cooling water and Sleeve

13950 W/m2-K

Sleeve and Welding

Direct touch
(No heat resistance)

Roll surface
(Welding and alloy)

2-dimensional analysis
(Temperature boundary)

10092 W/m2-K

l-dimensional analysis

15120 W/m2-K

(Steel boundary)
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(b). At higher temperature point (kiss point)
Fig. 6. Normalized temperature distribution of mold roll

around surface. (Normalized by higher temperature
of 1-D analysis)
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Table 5. Mechanical property used in structural analysis.

Young’s modulus
Sleeve (Steel) 206 GPa
Welding
(Nickel base alloy) 114 GPa
Yield stress
Sleeve (Steel) 314 MPa
Welding
(Nickel base alloy) 275 MPa
Tangent modulus
Sleeve (Steel) 98 MPa
Welding
(Nickel base alloy) 4156 MPa
Poisson’s ratio
Sleeve (Steel) 0.3
Welding 0.3
(Nickel base alloy) :
Coefficient of linear
expansion
Sleeve (Steel) 1.02X10-5
Welding .5
(Nickel base alloy) 1.54x10

0.34mm

Fig. 14. Deformation of mold roll at higher temperature.
(At kiss point)
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