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Thermal stability of Cr filaments in Cu-Cr in-situ composites
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Abstract: The thermal stability of Cr filaments in heavily drawn Cu-15Cr-0.1Zr in-situ composite wires was investigated
at different temperatures. The shape changes of Cr filaments during annealing were observed by SEM and TEM, the
break-up diameters of Cr filaments were determined and simulated. The interface diffusion coefficient of Cr on the Cu/Cr
interface at 550—-900 ‘C was calculated in terms of the boundary splitting models. The results of SEM and TEM show
that the transition of Cr filaments from a platelike to a spherical microstructure of Cr filaments at elevated-temperature is
as follows: cavitation, longitudinal splitting plus, cylinderization plus, breakup to complete spheroidization failure. The
simulating result shows that the fracture behavior of the Cr filaments are controlled by a type of interfacial diffusion at
elevated-temperature.
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Fig.1 SEM micrographs of as-cast Cu-15Cr-0.1Zr alloy and as-drawn Cu-15Cr-0.1Zr in situ composite wires (7=8.6): (a) As-cast;

(b) As-drawn, transversal section; (c) As-drawn, longitudinal section
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Fig.2 SEM micrographs taken from transversal wire sections of as drawn Cu-15Cr-0.1Zr in situ composite wires at total strain of
8.6 and different annealing temperatures for 1 h: (a) 700 C; (b) 800 C; (c) 900 'C
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Fig.3 SEM micrographs taken from longitudinal wire sections of as drawn Cu-15Cr-0.1Zr in situ composite wires at total strain of

8.6 and different annealing temperatures for 1 h: 700 ‘C; (b) 800 ‘C; (c) 900 C
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Fig.4 TEM micrographs of Cr filaments in as-drawn Cu-15Cr-0.1Zr in-situ composite wires at total strain of 8.6 after different

annealing temperatures for 1 h: (a) 700 ‘C; (b) 800 C; (c) 900 C
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Table 1 Simplied equation of three models

Model Equation Di(cm*s™)
Perlt/tll(r)lziz;tlion Be=1.50d,* /1t 0.066 exp ~155 000
Thermal Groove . —33.74dy'e 149 exp o0
Boundfg dseli’li“ing Be=17.11d* % 0755 exp _15;T000
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Fig.5 Comparison of predicted and experimental data of
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break-up diameters of Cr fibers in Cu-15Cr-0.1Zr in-situ
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