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Thermal Analysis of Continuous Casting Welding-Coated Mold
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29 2 APAL AA2AN B8] AT 5 ASTE Fuo Poo] S TYE AAE F F24 2975 FYE
she S DL R3] okl 4 FULEA 2= ANSYSE Resion) Rase AR % 92
EA%, ARENAL 2R S Tesle] S 598 LEREE Tagt

Abstract This study is object to thermal analysis of continuous casting welding-coated mold. A two-dimen-
gional transient finite clement model was developed to compute the temperature distribution {or continuous
casting welding-coated mold. For thermal analysis using analysis result from FEM code. This thermal
analysis results. many variables such as casting apced. cooling condition, film coeflicient, convection and load
condition are considered.
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Figure 1. Simple model for thermal analysis of continuous casting mold.
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Figure 3. Element of molten steel and mold by mesh
generation,

Figure 4. Element of welding-coated mold section by mesh
generation. Figure 7. Load condition of thermal analysis.
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Figure 9. Temperaiure distribution at 7.5 sec.
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Table 1. Marerial properties of Cu, Fe & Ni
propertics units values
c density p ke/m' 83,933
u N
specific heat C, JkeK 385
T density ¢ ka/m' 7870
¢ specific heat C, Jke'K 447
Ni density o ke/m' 8,900
1 N
specific heat C, ke K 4396
Table 2. Thermal coefficient of Cu, Fe & Ni
Materal | Temp (K) | Wm'K | Temp (K)| WmK
273 K. 401 30K 398
40K 392 500 K 368
Cu 600K 383 TN0NK 377
00K 371 | 900K 364
1000 K 357 1200K 342
213K 335 300 K 80.3
400 K. 69.4 500 K 61.3
Fe GO0 K 54.7 700 K 487
800K 433 S0 K 380
1000 K 32.6 1200 K 282
213K 94.0 00K 6.3
400 K 90.5 500K 67.4
Ni 600K 80.1 70 K 69.6
B0 K 721 0K 71.8
| 1000K | 655 | 120K | 761
Table 3. Material propertties of metal powder (wt%)
Ni C Cr S B Mo Fe
025~ | 75~ 35~
Bal "7 17~32] 0~5 | 0~1
075 15 4.4
. T T
-
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Figure 8. Thermal coefficient change by temperature.

Fignre 10. Temperature distribution at 15 sec.
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Figure 11. Temperatwe distribution at 22.5 sec.
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Figure 12. Temperawwe distribution at 30 sec.
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Figure 13. Temperature distribution ar 37.5 sec.
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Figure 15. Temperature distribution at 52.5 sec.

Table 4. Temperature distribution of mold surface

it [ 2 T3 1 4« s T 6 1 71

656521 | 652.350 | 852,701 | 652.773 | 605.373 | 493.762 | 626,620

8 9 | 10 u [ 1Bl

521756 | 628075 | 645324 | 681.980 ’ 700233 | 683998 | 606.211

| 55 16 7 [ 18 [y [ 21

| 658.343 | 700,966 | 703726 | 632 634169 | 522,30

B | u | %5 | % | 7] % |
{

2 2
[ 628904 | 493.728 | 606.985 | 652.080 | 652.73 | 652.671 | 656.023
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Figure 16. Tcmperature distribution of mold surfacc.
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