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Effects of Annealing Temperature on Mechanical Properties of Copper-aluminum
Composite Plate with Different Thicknesses
SUN Jingtao, CHEN Zhixin, DUAN Haitao, LIU Yuchao

(School of Electronic and Electrical Engineering, East China University of Technology, Nanchang 330013)
Abstract: The influence of annealing temperature on mechanical properties of copper-aluminum composite plates with
different thicknesses fabricated by cold rolling was investigated. The mechanical performance parameters including ten-
sile strength and yield strength as well as stress-strain curves were analyzed to obtain strain field and displacement field
of sheet at necked region. The results reveal that the diffusion layer at the composite interface is thickened as annealing
temperature rises, and CuAl,, CuyAl,, and CuAl intermetallic compounds are successively formed in sequence, lead-
ing to a gradual reduction in tensile strength and an increase in elongation of plate to a certain extent. With the thickness
augment of formed plate, the tensile strength and elongation are also raised incrementally, indicating that the “3 mm
thickness 4300 °C annealing” process achieves desirable coordinated control of strength and plasticity.
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Tab.1 Chemical composition of T2 copper plate %
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Sh As Fe Pb S Bi CutAg

0.002 0.002 0.005 0.005 0.005 0.001 N
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Tab.2 Chemical composition of 1060 aluminum plate %
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\4 Ti Zn Mg Mn Cu Fe Si Al
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Tab.3 Orthogonal tensile test
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Fig.1 Standard specimen of copper-aluminum composite plate

e il K i B /C JEJE/mm
1 250 1.0
2 250 2.0
3 250 3.0
4 300 1.0
5 300 2.0
6 300 3.0
7 350 1.0
8 350 2.0
9 350 3.0
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Tab.4 Mechanical performance for copper-aluminum composite

plates
KIS BUhriE/MPa  JEIRSESE/MPa BRI KR/ %
1 110 95 0.86 9.6
2 168 148 0.88 13.4
3 172 149 0.87 18.2
4 106 84 0.79 36.1
5 164 139 0.85 39.8
6 168 151 0.90 44.3
7 101 81 0.80 42.5
8 125 102 0.82 46.9
9 129 106 0.82 52.8
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Fig.3 Engineering stress-strain curves and elongation of copper-aluminum composite sheets with different thicknesses and annealing
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Interfacial morphologies of copper-aluminum composite

Fig.2
plates after annealing at different temperatures
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Tab.5 EDS results of copper-aluminum composite plate at bond -

ing interface
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e — 2/ % - T R
A 36.45 63.55 CuAl,
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C 28.27 71.73 CuAl,
D 67.52 32.48 CuAl,
E 48.43 51.57 CuAl
F 27.68 72.32 CuAl,
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Fig.4 Engineering stress-strain curves and elongation of copper-aluminum composite sheets with different thicknesses and annealing

temperatures
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