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Structural Analysis of Continuous Casting Mold

Chong-Jin Won*, Jong-Sun Lee**, Suck-Ju Hong***

|l Abstract I

The objective of this study is structural analysis of continuous casting mold. A two-dimensional finite element model
was developed to compute the temperature distribution, thermal stress and thermal strain behavior for continuous casting
mold. Structural analysis was made using thermal analysis result, utilizing transient analysis of ANSYS. This structural
analysis results, many variables such as casting speed, cooling condition, film coefficient, convection and load condition

are considered,
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Fig. 2 Section area of molten steel and mold
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Fig. 1 Simple model of continuous casting mold
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Fig. 3 Elements of mold by mesh generation

Fig. 4 Node points of mold section

Fig. 5 Load conditions of structural analysis
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Table 1 Material properties of Cu & Fe

properties units values
density (p) kg/mp 8,933
specific heat (Cp) Jke K 385
Cu Poisson's ratio {v) 0.34
elastic modulus (E) MPa 122.58
coefficient of expansion («) /K |.16.5E-6
density (p) kg/m 7,870
specific heat (Cp) Jke.K 447
Fe Poisson's ratio (v} 028
elastic modulus (E) MPa 212.80
coefficient of expansion (a) X 10E-6

Table 2 Thermal coefficient of Cu & Fe

Material | Temp (K) | W/mK | Temp (K} | WmK

273K 401.0 300K 3980
400K 392.0 500K 388.0
Cu 600K 383.0 700K 377.0
800K 3NG 500K 364.0
1000K 3570 1,200K 3420

273K 835 300K 80.3
400K 69.4 500K 61.3
Fe 600K 54.7 700K 43.7
300K 433 900K 38.0
1000K 326 1,200K 282
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Fig. 6 Thermal coefficient change by temperature change
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Table 3 Temperature distribution of mold surface at 7.5sec
{unit:K)

1 2 3 4 5 6 7
659.5 | 654.1 | 6594 | 659.7 | 611.5 | 5324 | 615.6
8 9 10 11 12 13 14
5268 | 6243 | 651.8 1 689.7 | 710.6 | 703.0 | 654.8
15 16 17 18 19 20 21
6585 | 703.0 | 7069 | 681.7 | 643.6 | 625.6 | 5345
22 23 24 25 26 27 28
619.0 | 636.6 | 611.0 | 6532 | 657.7| 652.4 | 658.8

Table 4 Maximum thermal stress at each time step

(unit:Ps)
time(sec) values time(sec) values
75 23.716 375 15.992
15 22.638 45 19.208
225 21.658 52.5 18.522
30 20.776
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Fig. 7 Temperature distribution of mold surface
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Fig. 14 Thermal stress distribution at 52.5 sec.
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