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Tablel Actual process parameters of different drawing speeds

Programme  Inlet water pressure/MPa  Average drawing speed/mm-min”  Casting temperature/'C Inlet water temperature/ C
1# 0.5-0.65 110 1165-1175 28
2# 0.5-0.65 119 1170-1180 28
3# 0.55-0.65 134 1175-1185 28
4# 0.55-0.65 149 1180-1190 28
#2 ARNEMENIZSH
Table2 Simulated process parametersat different drawing speeds
Proeramme Inlet water Drawing speed Cooling water flow Casting Inlet water
& pressure/MPa /mm-min”’ rate/m-s”’ temperature/ ‘C temperature/ ‘C
1# 0.6 110 8 1175 28
2# 0.6 119 8 1175 28
3# 0.6 134 8 1175 28
4# 0.6 149 8 1175 28
=3 AMHESY
Table3 Thermal physical parameters
Parameter Value Significance
Cy/J (kg C )! 410! Specific heat capacity of copper plate
plkg-m™ 89401%°1 Copper liquid density
AH{T kg 21250014 Latent heat of oxygen-free copper crystallization
T/ C 1084121 Liquidus temperature of oxygen-free copper
Tt/ C 10821 Solidus temperature of oxygen-free copper
Cps/J (kg C )! 710 Specific heat capacity of graphite plate
p/kg-m’ 2250124 Graphite plate density

1.5 hR&H
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H 28 C;
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Fig.5 Coupling simulation results of temperature field and flow field



11

KUZNRASE ST S KT e 55 TR IREIE 4T Dy I A 233 5 iR AT 7

* 3789

Copper casing wall temperature/C
5.030e+02

4.752e+02
4.474e+02
4.196e+02
3.918e+02
3.640e+02
3.362e+02
3.084e+02
2.806e+02

2.528e+02 h i

2.250e+02

Ko HEBEmiEZy

Fig.6 Copper casing wall temperature field
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Simulational and Experimental Study on Solidification Behavior of Red Copper
Horizontal-Continuous-Casting Slab at Different Drawing Speeds

Liu Jinsong'?, Zhang Liangli', Wang Songwei’, Song Hongwu®, Zhang Shihong®
(1. School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, China)
(2. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences,

Shenyang 110016, China)

Abstract: Horizontal continuous casting is a common method to produce copper strip. It is very important to explore the influence of
process parameters on the quality of the billet. The influence of drawing speed on temperature field, liquid hole depth and cooling rate in
mold was analyzed by numerical simulation, and the influence mechanism of drawing speed on the structure of billet was revealed by
process test. The results show that with the continuous increase in the billet drawing speed, the depth of the liquid hole in the mold
continues to increase, the cooling rates of the surface and core of billet along the traction direction gradually decrease, and the difference
between the two cooling rates gradually decreases. When the drawing speed is 149 mm/min, the cooling rates of the two parts are similar.
With the continuous increase in the billet drawing speed, the angle € between the grain growth direction and the traction direction on the
section of the billet increases gradually, the grain growth distance is shortened, the number of grains on the surface of the billet increases,
the average grain diameter decreases from 1.96 mm to 1.05 mm, and the overall microstructure uniformity is obviously improved.

Key words: horizontal continuous casting; drawing speed; depth of liquid hole; cooling rate; grain
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