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Thermal Analysis Comparison of

Continuous Casting Mold

Chong-Jin Won(Kookmin Univ.), Jong-Sun Lee"(Daejin Univ.),
Hee-Jung Youn(Inchon Polytechnic College), Hyun-Gon Lee(Kookmin Univ.)

Abstract

This study is object to thermal analysis cbmpan'son of continuous casting mold. A
two-dimensional transient finite element model was developed to compute the temperature
distribution for continuous casting mold. For thermal analysis using analysis result from ANSYS.
In other to thermal analysis of continuous casting mold, many variables such as casting speed,
cooling condition, film coefficient, convection and load condition are considered.
Keywords : Continuous Casting Mold(@45% &), Nickel Coating(H A% ), Weld Coating(£3H=9),

Thermal Analysis(8314), Convection(HlFg5A}), Film Coefficient(Z A=A %)
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Fig. 1 Simple model for thermal analysis of continuous casting mold
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Fig. 2 Section area of molten steel and mold

Fig. 3 Element of molten steel and mold by
mesh generation

Fig. 5 Load condition of thermal analysis
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Table 1 Material properties of Cu, Fe & Ni

7 & @9 E43
Cu density o ke/m’ 8933
specific heat Cp JkeK 385
Fe density o© keg/n? 7,870
specific heat C, JkeK 447
Fig. 4 Node point of molten steel and mold Ni density ¢ ke/mt 8,900
JkeK 4396
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specific heat Cp



Table 2 Thermal coefficient of Cu, Fe & Ni Avevs 5.5.2

Material | Temp (K)| W/m'K | Temp (K)| W/m'K T
213K 401.0 300K 398.0 Ef;;g_;pm

SMN =290.063
BMX ~672,233
298.063
=44.374
391,606

-
[ ]
- 439,317
=
=]
c2
-

400K | 3920 | 500K | 3830
Cu 600K | 3830 | 700K | 3770

800K | 3710 | 900K | 3640
1,000K | 3570 | 1,200K | 3420

485,148
531.919
578, 69
62%.462
672,233

2I3K 83.5 300K 80.3
400K 69.4 500K 61.3
Fe 600 K 54.7 700K 487

800K 433 900 K 380
1,000K | 326 1,200K | 282 Fig. 7 Temperature distribution for continuous

213K 940 30K 653 casting nickel-coated mold at 7.5 sec.

400K | 905 | 500K | 674
Ni 600K | 8.1 | 700K | 696
80K | 721 | 900K | 718 A
L,O00K | 655 | 1200K | 761 | e 5T

PowerGraphics
BFACRT=1

SMX =705. 945
z98.062
343.383

Table 3 Material properties of metal powder
(wt%)

298,704
434,024

924,664
565,984

Ni C Cr Si B Mo Fe

615,305
660, 625
705.945

]
-

-

= 479,344
=

oo

3

-

Bal |05~0%|75~15|35~44|17~32| 0~5| 0~1

4. 43 9 53
B R A7l o 2xs 899 AEZRE Fig. 8 Temperature distribution for continuous
o] 2=R¥E M9 Fig. 6~Fig. 149 o casting welding-coated mold at 7.5 sec.

Fig. 6 T ture distribution f tin . L. .
ig. 6 Temperature distribution for continuous Fig. 9 Temperature distribution for continuous

casting mold at 7.5 sec. casting mold at 30 sec.
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Fig. 10 Temperature distribution for continuous
casting nickel-coated mold at 30 sec.
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Fig. 11 Temperature distribution for continuous
casting welding—coated mold at 30 sec.
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Fig. 12 Temperature distribution continuous
casting mold at 52.5 sec.
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Fig. 13 Temperature distribution for continuous
casting nickel-coated mold at 52.5 sec.
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Fig. 14 Temperature distribution for continuous
casting welding—coated mold ‘at 52.5 sec.
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Table 4 Temperature distribution of mold surface

Node No.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Continuous Temp | 6058 | 606.0 | 606.2 |607.4 | 565.1 |479.7 | 5684 | 487.2 | 581.4 | 591.5 | 633.9 | 662.1 | 638.7 | 603.5
Csting Mold |Node No.i 15 16 17 18 19 20 21 22 23 24 % 26 27 28
Temp | 6085 |650.1 | 653.2 |637.6 | 600.0 | 579.6 | 488.7 | 569.3 | 481.1 | 561.8 | 600.9 | 603.6 | 603.4 | 603.5

Node No.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Nickel-Coated | Temp | 6232 |618.7 | 6194 |618.1 | 5756 | 485.3 | 589.0 | 5025 | 6024 | 614.8 | 6495 | 664.9 | 658.8 | 622.9
Mold Node No.| 15 16 17 18 19 20 21 22 2 24 % 26 27 28

Temp | 6253 | 662.2 | 668.7 | 624.6 | 6124 |573.3 | 487.6 | 586.3 | 4855 | 576.7 | 618.1 | 618.8 | 619.0 | 6226

Node No.| 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Welding-Coated | Temp | 6565 |652.4 | 652.7 | 652.8 | 6054 |493.8 | 6266 | 521.8 | 628.1 | 645.3 | 682.0 | 700.2 | 684.0 | 656.2
Mold Node No.| 15 16 17 18 19 20 21 22 A} 24 % 26 27 28

Temp | 6583 | 703.0] 703.7 | 6826 | 647.1 |634.2 | 522.3 | 6289 |493.7 | 607.0 | 652.0 | 652.7 | 652.7 | 656.0
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Fig. 15 Temperature distribution of mold surface
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