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Experimental Study on Bending Capacity of Copper/Steel/
Copper Cold Rolled Composite Strip
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Abstract; Using Q345 steel strip as the matrix and T3 pure copper as cladding material, a
copper/steel/copper composite strip can be produced by a process route of cold-rolled composing
— intermediate annealing — cold — rolled thinning — post rolling. The effects of the strip thickness
and annealing temperature on the bending capacity of the composite strip were investigated by
repeated bending experiments. It is found that the bending capacity of the composite strip mainly
depends on mechanical interaction during the cold-rolled composing and the diffusion features
during annealing. When the strip thickness becomes thinner during rolling, the bending capacity
of the cold-rolled strip almost linearly increases. Moreover, the annealing process improves the
bending capacity of the strip as well. The results shows that the bending capacity has an
exponential relationship with annealing temperature.
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Fig. 1 Flow chart of preparation process route to produce a composite strip
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Table 1 Major components of industrial T3 pure
copper( mass fraction) %
Cu + Ag Bi Sb As
99. 95 0.001 0. 003 0. 005
Fe Pb S (0]
0.02 0. 008 0. 006 0. 007

®2 LKA Q345 WHIULERS (BRESH)

Table 2 Major components of Q345 steel( mass fraction)

%
C Mn Si P S Fe

0.12 1.20 0.30 0.03 0.02 98.33
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Fig. 2 Schematic diagram of repeated bending test
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Fig. 3 Effect of thickness on bending
capacity of the composite strip
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Fig. 4 Effect of intermediate annealing temperature on
bending capacity of the composite strip
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Fig. 5 Effect of post-rolling annealing temperature on
bending capacity of the composite strip
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Fig. 6 SEM micrographs and energy spectrum in the tear zone of the composite strip without annealing
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Fig. 7 SEM micrographs and energy spectrum in the tear zone of the composite strip annealed at 600 C
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Fig. 8 SEM micrographs of the composite strip annealed at different temperatures
(a)—600 C/2h; (b)—1000 /2 h.
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Fig. 9 Line scanning of EDS analysis for the composite strip annealed at different temperatures
(a)—600 /2 h; (b)—1 000 C/2 h.
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