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(a) Cold-rolling composite strip; (b) Hot-rolling compos-
ite strip
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Fig. 3  Metallographic diagram of composite strip pro-
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Effects of the Cold Rolling Composite Process on Microstructure
and Properties of 4004/3003/4004 Aluminum Alloy Composite
Strip

BIN Yuejing,LIU Ying,ZENG Yongmou,CAO Yu,HU Menghan
(School of Mechanical and Resource Engineering, Wuzhou University, Wuzhou, Guangxi,543002 , China)

Abstract:In order to obtain the optimal cold rolling composite process parameters,improve the properties of
aluminum alloy composite strips,and provide a theoretical reference for industrial applications,4004/3003/
4004 laminated composite aluminum alloy was taken as the object. The effects of cold rolling composite
process on the microstructure,sagging resistance and mechanical properties of 4004/3003/4004 aluminum al-
loy composite strips were analyzed by optical microscope,scanning electron microscope, muffle furnace and u-
niversal stretching machine and other equipment. The results show that more uniform cladding rate of com-
posite strip can be obtained by cold rolling composite technology.and cold rolling one pass processing rate of
35% can make the core layer and cortex material achieve a strong combination. The sagging resistance of cold
rolling composite strip first increases and then decreases with the increase of pre-processing rate of the fin-
ished products,while it shows an opposite trend with the change of intermediate annealing temperature. The
sagging resistance of composite strip is the worst when the annealing temperature is 420°C. The mechanical
properties of the cold rolling composite strip decrease sharply when the intermediate annealing temperature is
270 —370°C. The mechanical properties of the composite strip begin to stabilize when the annealing tempera-
ture is 370°C. At this time,the tensile strength and yield strength are 120 MPa and 58 MPa,respectively,and
the elongation is 34%. The comprehensive mechanical properties of the composite strip are better when the
annealing temperature rises to 420°C. The intermediate annealing temperature has an important influence on
the microstructure evolution of the core material. The grains of 3003 core material have recrystallized and
grown successively with the increase of the intermediate annealing temperature. The sagging resistance of the
composite strip is better when the grains of the core material are larger. Therefore,in order to obtain good
sagging resistance in production,the grain size of the core material can be appropriately increased. The ideal
composite strip can be obtained when the pre-processing rate of the finished product is 20% — 30% and the
intermediate annealing temperature is 370°C.,

Key words: cold rolling composite;aluminum alloy composites strip;clad ratio; microstructure;sagging resist-

ance; mechanical properties
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