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Solidification temperature field simulation of BFel0 cupronickel tube
during heating-cooling combined mold continuous casting
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Abstract: The model of solidification temperature field simulation during Heating-Cooling Combined Mold (HCCM)
continuous casting was established and the heat transfer coefficient of interface was revised by the method of experiment
combined with simulation. The established full-size model of HCCM continuous casting and the imposed boundary
conditions could reflect the actual transfer process better with the error less than 6%. The simulation results show that
with increasing drawing speed from 20 mm/min to 110 mm/min, the width of two-phase regions increases from 20 mm to
30 mm; with raising heating temperature from 1 150 ‘C to 1 300 ‘C, the width of two-phase regions decreases from 30
mm to 12 mm; with increasing cooling water flow from 300 L/h to 900 L/h, the width of two-phase regions decreases
from 30 mm to 20 mm; when an improved mold with a structure to add thermal resistance is adopted, the width of
two-phase regions decreases from 25 mm to 12 mm. The appropriate parameters of d 50 mm X5 mm BFel0 tube by
HCCM continuous casting are as follows: holding temperature of melt 1 250 ‘C, drawing speed 50—80 mm/min, heating
temperature of heating section 1 200—1 250 C, cooling water flow of cooling section 500—700 L/h.
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Fig. 1 Process principle schematic diagram for heating-cooling combined mold (HCCM) casting: (a) Schematic diagram of process

principle; (b) Structure schematic diagram of HCCM; 1—Temperature measuring device; 2—Stopper; 3—Alloy melt; 4—Melting

crucible; 5—Holding crucible; 6—Diversion pipe; 7—Mold heating device; 8—Water-cooled copper sleeve; 9—Secondary cooling

water; 10—Traction device; 11—Tube; 12—Temperature measuring device; 13—Mold; 14—Core rod; I —Section of heating

mold; Il —Section of cooling mold
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Schematic diagram for simulation model of
solidification temperature field: (a) Simplified model;
(b) Meshing and boundary conditions; 1, 2 and 3—Isothermal
interface; 4—Convective heat transfer interface; 5 and 6—

Radiation heat transfer interface; 7—Insulation interface
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Fig. 3 Schematic diagram of heat transfer interface between
tube and dies: Zone (a) Tube top between mold; Zone (b) Tube
top between core rod; Zone (c) Tube bottom between core rod;

Zone (d) Tube bottom between mold
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Fig. 11 Simulation results of different mold structures (temperature contours): (a), (b) Mold model of whole structure; (c), (d) Mold

model of improved structure
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Fig. 13 Morphologies of cast tube: (a) Scratch under condition of melting temperature 1 250 ‘C, holding temperature 1 250 C,

heating temperature of mold 1 150 “C, water flow of cooling mold 700 L/h, drawing speed 50 mm/min; (b) Hot cracking under

condition of melting temperature 1 250 ‘C, holding temperature 1 250 °C, heating temperature of mold 1 200 ‘C, water flow of

cooling mold 700 L/h, drawing speed 110 mm/min
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Fig. 14 Morphology and Metallographic of cast tube: (a) Exterior and internal surface of tube; (b) Transversal section of tube; (c)

Microstructure of tube, under condition of improved mold, melting temperature 1 250 ‘C, holding temperature 1 250 “C, heating

temperature of mold 1 200 °C, water flow of cooling mold 700 L/h, drawing speed 50 mm/min
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HCCM /K185 i 46 S B0 H A < S AR DRI 2 1 250
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