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Fig.2 Evolution of hardness (a) and electrical conductivity (b) of
Cu-Ti-Fe-Cr alloy foils during re-aging process at 450 C
(Pre: pre-aging)
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Fig.3 Evolution of hardness (a) and electrical conductivity (b) of
Cu-Ti-Fe-Cr alloy foils treated with pre-aging at 450 ‘C
for 4 h and 95.6% cold rolling at different re-aging

temperatures
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Table 1 Comparison of properties of Cu-Ti-Fe-Cr alloy foils

in different re-aged conditions

Hardness/ Conductivity/

Condition MPa %IACS
450 ‘C/0 h+95.6%CR+450 ‘C/2 h 3551 12.7
450 ‘C/1 h+95.6%CR+450 ‘C/1.5 h 3604 13.9
450 ‘C/4 h+95.6%CR+450 ‘C/1.5 h 3546 17.1
450 C/8 h+95.6%CR+450 ‘C/0.5 h 3622 13.8
450 ‘C/4 h+95.6%CR+400 ‘C/2 h 3579 16.3
450 ‘C/4 h+95.6%CR+500 ‘C/0.5 h 3608 14.5
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Fig.4 Tensile properties of Cu-Ti-Fe-Cr alloy foils

5 Cu-Ti-Fe-Cr & TRV HL . HII AN 20 FLId FR I G A ZH
Fig.5 Optical micrographs of Cu-Ti-Fe-Cr alloy during the pre-CR, pre-aging and re-CR process: (a) 50% Pre-CR, (b) 50% Pre-CR+Pre
X4 h, (c) Pre X4 h+60% Re-CR, and (d) Pre X4 h+95.6% Re-CR
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Fig.6 Optical micrographs of Cu-Ti-Fe-Cr alloy foils treated
with pre-aging for 4 h and 95.6% CR during 450 C

re-aging process: (a) 1.5 hand (b) 10 h
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Fig.7 XRD pattern of Cu-Ti-Fe-Cr alloy foils treated with
different re-aging processes (a) and 40°~60° detailed

pattern of Fig.7a (b)

8 RIS LR Cu-Ti-Fe-Cr &4 1 W 1B
Fig.8 Fractographs of Cu-Ti-Fe-Cr alloy foils treated with
different aging processes: (a) Pre X0 h+CR+ReX2 h
and (b) Pre X4 h+CR+Re X 1.5 h
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Microstructure and Properties Evolution of High-strength Conductive Cu-Ti-Fe-Cr
Alloy Foils Treated by Combined Aging Process

Dong Yaguang, Dong Xianglei, Wang Conglin, Zhao Hongliang
(Zhengzhou University, Zhengzhou 450002, China)

Abstract: Effects of combined aging process on microstructure and properties of age-hardenable Cu-3Ti-0.2Fe-0.2Cr alloy foils were
investigated by hardness test, tensile test, conductivity test, OM and SEM. Results show that after the optimized combined aging treatment
of pre-rolling with the reduction of 50%, pre-aging at 450 °C for 4 h, re-rolling with the reduction of 95.6% and re-aging at 450 °C for 1.5
h, the hardness, tensile strength, elongation and electrical conductivity of Cu-3Ti-0.2Fe-0.2Cr alloy foil are 3546 MPa, 1062 MPa, 1.9%
and 17.1%IACS, respectively. Compared with the specimen treated with Pre-0 h+CR+Re-2 h, the alloy foil treated with optimized
combined aging process has similar mechanical properties but higher electrical conductivity. The fractograph of the studied alloy foil
treated with optimized combined aging process is composed of flat facets resembling cleavage, river pattern and dimples, manifesting a
mixed-rupture mode.

Key words: Cu-Ti alloy; combined aging process; microstructure; mechanical properties; electrical conductivity
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