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Properties of cold rolling Cu-15Cr in-situ composites and
high temperature stability of Cr filamentary
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Abstract: Cu-15Cr in-situ filament-reinforced composites sheets were prepared by cold-rolling and annealing heat
treatment. The effects of annealing temperature on Cr filamentary morphology, mechanical and electrical properties of
Cu-15Cr in-situ composites were investigated by scanning electronic microscopy (SEM), tensile test and conductivity
measurement using micro- ohmmeter. The results show that the reason of high-temperature instability of Cr filament is
edge spheroidizing and grain boundary cracking, the failure process of Cr filaments at elevated-temperature is as follows:
edge spheroidizing, edge spheroidizing extends to center of Cr filament, grain boundary cracking (trigeminal-phase),
fibrous fracture. The tensile strength of Cu-15Cr in-situ composite reduces gradually with increasing annealing
temperature, but the electrical conductivity increases gradually first and reaches a maximum 84.4%IACS and then
decreases rapidly. After annealing treatment at 450 °C, the Cu-15Cr in-situ composites show an excellent combination of
the tensile strength of 656 MPa and electrical conductivity of 82%IACS.
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Fig. 1 SEM images of rolling sections of Cu-15Cr cold rolling at e=97.5% under various temperature conditions for 1 h: (a)

Unannealed; (b) 550 C; (c) 600 ‘C; (d) 700 °C; (e) 800 C; (f) 900 'C
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Fig. 2 SEM images of cross sections of Cu-15Cr cold rolling at €=97.5% under various temperature conditions for 1 h: (a)

Unannealed; (b) 550 °C; (c) 600 ‘C; (d) 700 °C; (e) 800 C; () 900 C
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Fig. 3 Electrical conductivity and tensile strength depends on
annealing temperatures of Cu-15Cr alloys
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Fig. 4 Illustration of shape instability mechanisms for plate

Ridge to grow
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Fig. 5 Illustration of boundary splitting process: (a) Surface
tension balance of interphase interface at triple point junction;
(b) Plate splitting caused by presence of internal boundaries

within plate
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