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Fig. 1 Schematic diagram of horizontal continuou casting
1.melt, 2.tundish, 3.graphite passageway, 4.copper mold,
5.cooling water, 6.drawing direction, 7.casting slab
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Fig. 2 Thermal parameters of (a) Specific heat and Thermal conductivity of (Cua7ZrssAlg)essY1s (b) Viscosity of
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Fig. 3 Calculation results of Ansys workbench (a) Mesh generation (b) Temperature of passageway
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Fig. 4 Simulation results of mold filling (a) 5s (b) 22s (c) 55s (d) 95s
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Table 3 Cooling rate and time of 80K

Vi/Ks?t Vimax/Ks™? tmax/S trols

1 mm/s 35 59.5 82.1 85.2
2 mm/s 45.2 99.7 20.3 22.4
3mm/s 45.8 118.4 12.9 15.8
4 mm/s 50.1 121.1 9.9 13.2

T4 140 K I 5 A K 28 K B[]
Table 4 Cooling rate and time of 140 K

ViIKs?t Vmax/Ks™? tmax/S trgls

1 mm/s 3.7 64.0 82.0 85.0
2 mm/s 46.3 122.8 20.4 22.3
3 mm/s 471 125.1 13.0 16.6
4 mm/s 49.8 127.8 10.1 13.2

F5 200 K it RS A FE AR K] [A]
Table 5 Cooling rate and time of 200 K

Vi/Kst Vmax/Ks? tmax/S trgls

1 mm/s 4.2 91.8 52.3 55.9
2 mm/s 48.9 125.3 20.9 22.1
3 mm/s 50.2 132.7 13.2 17.9
4 mm/s 50.6 134.9 10.1 13.4
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Numerical Simulation on the Fabrication of Cu-based Bulk Metallic

Glasses by Horizontal Continuous Casting

JIANG Bo-yu, Zhou Bing-wen, Wang Ge, Fang Yuan, Zhang Xing-guo
(School of Materials Science and Engineering, Dalian University of Technology, Dalian, 116024)

Abstract: In this paper, the distribution of temperature fields and fraction solids in horizontal continuous casting of
(Cua7ZrasAlg)essY1.5 BMGs slab was studied by ProCast. The results show that the mold filling time in the tundish is
22s, and the holding time in the tundish should not exceed 55s. The slab undergoes two cooling stages. In the first
stage, the melt solidifies in the graphite passageway, and the cooling rate is less than 10Ks™. In the second stage, the
heat of the slab is directly transferred to the copper, and the cooling rate is more than 50Ks™, which is sufficient for the
critical cooling rate for CuZr based BMGs (20Ks™). The increase of drawing speed and superheat can promote the
solidification interface to move along the casting direction, so that the melt can obtain a large cooling rate above
50Ks near Ti. By improving the mold structure and shortening the embedding depth of the graphite, the time needed
from Ti to Tq is reduced, which is conducive to obtaining amorphous microstructure. Experimental verification reveals
that when the daring parameters are drawing speed of 2 mm/s, superheat of 80 K and embedded depth of 20mm, a
BMGs slab with shiny metal lusters can be obtained

Key words: horizontal continuous casting; numerical simulation; composite mould; cooling rate; solidification

interface
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