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Lateral spreading deformation behavior in flat rolling of
copper cladding aluminum composite rods

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

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

Abstract: Combining finite element simulation with experiments, the metal flow behavior in cold flat rolling of copper
cladding aluminum(CCA) composite rod was investigated. The results show that sidepiece deformation spreading is
dominant in the first flat rolling pass. However, in the later passes, the influence of slip spreading enhances while the
influence of sidepiece deformation spreading reduces. When the rolling reduction ratio is in the range of 13.3%-26.7%,
the influence of friction factor on lateral spreading rate is small, but when the ratio is larger than 36.7%, the influence
increases. The maximum pressure lies at the entry of rod rolling. There is an “X” like equivalent strain zone in the section.
Reasonable agreement of the FEM analysis and the experimental results is obtained. CCA flat bar that has clean surface
quality and uniform thickness of copper cladding layer, without crack and layer at the composite interface, can be
prepared by property rolling process.
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Fig.1 Schematic of shape change from round to flat section
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Fig.3 Transversal flow velocity distribution in deformation
zone during first pass rolling: (a) On surface of deformation

zone; (b) In cross-section of deformation zone
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Fig.4 Transversal flow velocity distribution in deformation
zone during second pass rolling: (a) On surface of deformation

zone; (b) In cross-section of deformation zone
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Fig.12 Surface and sectional pattern of CCA flat bar

1))
2) 13.3%~26.7%
33.3%
3) <X’
4
REFERENCES

(1]

(2]

(31

(4]

(3]

PERRARD W. Strategies for optimizing cable design and
performance through the use of bimetallic wire[J]. Wire Journal
International, 2001, 34(7): 154—159.

, 200810057668.4[P].
2008-02-04.
XIE Jian-xin, LIU Xin-hua, LIU Xue-feng, LUO Yi-bing.
Horizontal continuous direct composite cast forming equipment
materials:  China,

and technology of a

Z71.200610112817.3[P]. 2008—02—04.

cladding

, 200710011271.7[P].

2007-05-09.

WU  Yun-zhong. Production method of copper -cladding
aluminum bar: China, 200710011271.7[P]. 2007-05-09.

KANG C G, JUNG Y J, KWON H C. Finite element simulation
of die design for hot extrusion process of Al/Cu clad composite
and its experimental investigation[J]. International Journal of
Mechanical Sciences, 2002, 124(1/2): 49—-56.

AVITZUR B, WU R, TALBERT S, CHOU Y T. Criterion for the

(6]

(7]

(8]

]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

prevention of sleeve fracture during extrusion of bimetal rods[J].
Journal of Engineering for Industry, Transactions of the ASME,
1986, 108(3): 205-212.

J1. , 2006, 16(12):
2066—2070.
WU Yun-zhong, MA Yong-qing, ZHANG Yang, LIU Shi-yong.
Microstructure and mechanical properties of copper clad
aluminum wire by drawing at room temperature[J]. The Chinese
Journal of Nonferrous Metals, 2006, 16(12): 2066—2070.
PAUL A. Method of metal cladding: Unite States, US3408727[P].
1968-11-05.
, ZL01109076.6[P]. 2003—-09—-03.
XIE Jian-xin, WU Chun-jing, ZHOU Cheng, WANG Zi-dong.
Continuous direct composite cast forming equipment and
technology of a cladding materials: China, ZL01109076.6[P].
2003—09-03.

, ZL200610112817.3[P].

2008—04-02.
XIE Jian-xin, LIU Xin-hua, LIU Xue-feng, SU Ya-jun.
Horizontal continuous direct composite cast forming equipment
and materials:  China,
Z1.200610112817.3[P]. 2008—04—02.
XIE J X, WU C J, LIU X F. A novel forming process of copper

cladding aluminum composite materials

technology of a cladding

with core-filling
continuous casting[J]. Materials Science Forum, 2007, 539/543:
956-961.
CARLSSON B. The contact pressure distribution in flat rolling
of wire[J]. Journal of Materials Processing Technology, 1998,
73(1/3): 1-6.
VALLELLANO C, CABANILLAS P A, GARCIA-LOMAS F J.
Analysis of deformations and stresses in flat rolling of wire[J].
Journal of Materials Processing Technology, 2008, 195(1/3):
63-71.
KAZEMINEZHAD M, KARIMI TAHERI A. An experimental
investigation on the deformation behavior during wire flat rolling
process[J]. Journal of Materials Processing Technology, 2005,
160(3): 313-320.
KAZEMINEZHAD M, KARIMI TAHERI A. A theoretical and
experimental investigation on wire flat rolling process using
deformation pattern[J]. Materials & Design, 2005, 26(2):
99-103.

M]. : )
1987.
ZHAO Zhi-ye. Metal plastic working mechanics[M]. Beijing:
Metallurgical Industry Press, 1987.
CARLSSON B. The contact pressure distribution in flat rolling
of wire[J]. Journal of Materials Processing Technology, 1998,
73(1/3): 1-6.



