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Thermo-mechanical behavior of copper plate in
continuous casting mold with new cooling structure

WANG Zhi-cheng, WANG Wei-ling, LUO Sen, ZHU Miao-yong

(School of Materials and Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: A three-dimensional thermo-mechanical coupled finite element model was established, the temperature, von
Mises stress and displacement distribution of new cooling structure mold were compared, the effect of the new cooling
structure mold on copper plate thermo-mechanical behavior was studied. The results show that in wide hot face of copper
plate at meniscus, the highest temperature and the maximum von Mises stress of new mold are 60 ‘C and 85 MPa lower
than those of traditional mold, respectively. Meanwhile, the corresponding maximum norm displacements of new and
traditional molds are 0.21 mm and 0.29 mm, respectively. The fluctuation range of temperature, von Mises stress and
displacement of new and traditional mold at location mentioned above are 12 ‘C and 67 ‘C, 33 MPa and 113 MPa, 0.02
mm and 0.09 mm, respectively. Consequently, the temperature, von Mises stress and displacement distribution of new
mold copper plate are more uniform and reasonable than those of traditional mold copper plate, indicating that the new
mold copper plate is more suitable for the casting of cracking sensitive steel grade than traditional mold.
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Fig. 1 Schematic diagram of cooling structure in wide face of quarter mold: (a) Overall view of new cooling structure; (b) Local

view of new cooling structure; (c) Local view of traditional cooling structure
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Table 1 Mold geometry and process conditions of continuous

casting
Parameter Value
Slab width/mm 1910
Slab thickness/mm 247
Mold height/mm 900
Copper plate thickness/mm 41
Slot depth/mm 20
Slot thickness/mm 5,7
Nickel thickness/mm 1-3
Meniscus level(below mold top)/mm 100
Casting speed/ (m's ") 1.0
Input water temperature /°C 30
Output water temperature (wide face)/'C 37.9
Output water temperature (narrow face)/C 37.45
Water flow(wide face)/(L-min ') 3900
Water flow(narrow face)/(L-min ') 400

F2 WL BARKSHESH
Table 2 Thermophysical properties of Cu, Ni and H,O!!

Specific heat

Thermal conductivity/ Density/
Material Lot capacity/ 5
(Wm -C) e, (kgm”)
(kg -C)
33525 C)
Cu 315(120 C) 410 8940
310(350 'C)
Ni 82.9 460.6 8910
H,O 0.597 4187 998
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