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Fig. 3 Numerical simulation model: (a) Reverse solving;
(b) Forward validation
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Table 1 Simulation process parameters
Parameter Unit Base value Range Spacing
Substrate metal radius, 7, mm 10 6-12 1
Cladding metal height, L mm 60 20-100 20
Cladding metal temperature, T, C 1120 1100-1150 10
Substrate metal temperature, T, T 25
Nominal cast-rolling velocity, Vyc,q m/min 3.5 2.5-4.5 0.25
Interfacial heat transfer coefficient, / W/(m?-K) 4000
500
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Fig. 15 Steel-Cu bonding interface: (a) Microstructure, OM image; (b) Morphology, SEM image; (¢) EDS surface-scanning

result; (d) EDS line-scanning result
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10727-6.32x1077+6.56x 107 1.

2) fEA L IX W R 5 R 5 8 2 4 AT [ -
FER, e 4 8 R TR 2 O R AR, 3

IR, AT R SRS A R R LA 2
U HAR G RIS, TR G 1 e i A S 2 2R 1k
I

3) FEATR X TES M RN, #RE
Jrg i JRE S0 3 A <5 J U B S R BN, T A4 S L
. BIR e R m R S R PR R R iR
RIS BN B2 . MILZERIMmEmN S, AAEZE
S 1o L RIS 75 BEAE OV B AT TR, AT
IEHFLXN DAL RIS A & R iR .
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Interfacial heat transfer behavior in delivery zone of
multi-roll solid-liquid cast-rolling bonding process for
copper cladding steel bars

JI Ce"?, HUANG Hua-gui"?, YANG Jia-hui"?

(1. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China;
2. College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: The multi-roll solid-liquid cast-rolling bonding (MRSLCRB) process of metal cladding materials
integrates the advantages of solid-liquid cast-rolling bonding technology and multi-roll groove rolling technology,
which can realize high efficiency, short flow and continuous forming. To shorten the process development cycle by
numerical simulation, aiming at the steel/Cu solid-liquid interfacial heat transfer in the delivery zone, the
interfacial heat transfer coefficient was computed inversely based on one-dimensional unsteady heat transfer
principle, and the calculation model related to steel bar surface temperature was fitted. The differential calculation
model was derived and the calculation program was compiled by the Visual Basic software. The influences of
process parameters on substrate temperature were analyzed. The results show that, when the substrate pass through
the delivery zone, the surface temperature is high and the core temperature is low. Hence, this case can ensure
sufficient strength of the substrate metal while obtaining high surface temperature. In the conventional adjustment
range of process parameters, the cladding temperature has little effect on the substrate temperature. The nominal
cast-rolling velocity, the cladding height, and substrate radius have significant effects on the substrate temperature.
From the view of process control, only the cladding height can be adjusted in a wide range according to the
requirement, so as to control the substrate temperature at the cast-rolling zone entrance.

Key words: copper cladding steel; solid-liquid interface; cast-rolling bonding; heat transfer; interfacial heat

transfer coefficient
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