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Numerical simulation and experimental investigation on
rolling behaviors of copper cladding aluminum flat wires

LUO Yi-bing, LIU Xin-hua, XIE Jian-xin

(Advanced Materials & Technology Institute, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The deformation behaviour of copper cladding aluminum wire in flat rolling process was investigated. The
effect of main process parameters on the deformation was analyzed by 3D rigid plastic finite element model combining
with experiments. The results show that there is a linear relation between the reduction rate and spread and elongation
rate for the copper cladding aluminum flat wires. When the reduction rates are 17.4% and 29.4%, the friction coefficient
has a very small influence on the spread rate. When the reduction ratio is 43%, the spread rate increases as the friction
coefficient increases. With increasing roller diameter, the spread rate is enhanced and the distribution uniformity of
copper layer is improved, but the effect is small. When the total reduction rate is invariable, it is suggested that the flat
wire has more spread rate and uniformity of copper layer using possible fewer passes. The reasonable agreement of the
FEM predictions and the experimental results is obtained.
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Fig.1 Schematic diagram of cross-section shape change for

CCA round wire rolling
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Table 1 Deformation parameters of reduction schedule

Schedule Ist pass 2nd pass 3rd pass

No. ent/ Ahy/ eno/ Ahy/ e/ Ahy/
% mm % mm % mm

® 174 1.84 146 128 17.1  1.28

@ 174 1.84 292 256

® 41.5 4.4

@ 234 248 23.6 192

® 294 3.12 17.1 1.28

® 355 376 9.4 0.64

Total reduction ratio is 41.5%, and total reduction thickness is
4.4 mm.
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Fig.6 Effect of friction coefficient on spread rate
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Table 2 Length and average breadth of deformation zone in

variable reduction rate

Reduction Length of Average breadth of
ratio/% deformation/mm deformation/mm
17.4 10.9 3.4
29.4 15.5 3.8
43.0 17.1 6

Roller diameter is 130 mm, and round wire diameter is 10.6
mm.
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Fig.10 Effect of reduction ratio on spread rate for copper

cladding aluminum wires
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Round and flat cross-section of copper cladding
aluminum wire: (a) Round wire with d 10.6 mm; (b) Flat wire

after 2 passes (about 4 mm X 14.7 mm)
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