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Fig. 1 Schematic diagram of laminated strip solid-liquid
cast-rolling bonding: 1—Copper strip decoiler; 2—Ladle; 3—
Tundish; 4—Delivery device; 5—Twin-roll caster; 6—Spray

system; 7—Shearing machine; 8—Coiler
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Table1  Thermophysical parameters of the materials
Material Physic Cn/ p/ M
state  (Jkg 'K (kgm?®) (Wm K™
Pure Liquidus 1046 2368 90.7
aluminium  Solidus 1138 2719 218
Roll sleeve  Solidus 540 7800 30
Red copper  Solidus 386 8920 398

BeAh,  TaliERL2) e X 0]k 887~933 K,
BEWEVEICl 393.56 kl/kg, WASHIAEN 1.18X107°
kg/(m-s).
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Fig.2 Schematic diagram of meshing results
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Fig. 4

flow and temperature field; (b) Temperature curve of interface EH

W(Te,=673 K, Hcy=1 mm, T,=973 K)
Influence of cast-rolling speed v on flow and temperature field (7¢,= 673 K, Hc,=1 mm, 7,,=973 K): (a) Contour plot of
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Fig. 5 Influence of preheating temperature 7¢, on flow and temperature field (v=2.4 m/min, He,=1 mm, 74,=973 K): (a) Contour

plot of flow and temperature field; (b) Temperature curve of interface EH
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Fig. 6 Influence of copper strip thickness Hc, on flow and temperature field (v=2.4 m/min, 7¢,=673 K, T5=973 K): (a) Contour

plot of flow and temperature field; (b) Temperature curve of interface EH
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Fig. 7 Influence of pouring temperature 7, on flow and temperature field (v=2.4 m/min, 7¢,=673 K, Hc,=1 mm): (a) Contour plot

of flow field and temperature field; (b) Temperature curve of interface EH
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Thermal-flow coupled numerical simulation and
experimental research on bonding mechanism of
Cu/Al composite strip by solid-liquid cast-rolling

HUANG Hua-gui, JI Ce, DONG Yi-kang, DU Feng-shan

(National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China)

Abstract: Bimetallic layered composite strip with solid-liquid cast-rolling process is a new short flow technology which
combined rapid solidification with composite rolling. Taking the d160 mm X 150 mm experimental twin-roll caster as
research object, a two-dimensional thermal-flow coupled model for Cu/Al solid-liquid cast-rolling process was
established with commercial software Fluent to reveal the bonding mechanism between the solid copper strip and molten
aluminum in twin roll casting zone. From the simulation results, the influences of cast-rolling speed, casting temperature,
copper strip thickness and preheat temperature on the flow field in molten pool, KISS point location and the temperature
distribution of bonding interface were studied. A Cu/Al solid-liquid cast-rolling bonding experiment was carried out. The
experimental results indicate that the interface bonding effect is enhanced gradually from the solid-liquid contact zone to
solid-mushy adhesion zone and solid-solid roll bonding zone, and the temperature and contact pressure play an important
role on the metallurgical bonding effect of Cu/Al interface. It provides an important guidance to design this new forming
process.

Key words: solid-liquid bonding by cast-rolling; Cu/Al composite strip; twin-roll casting; thermal-flow coupled; bonding

interface
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