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Ag Precipitation Behavior in CuAg Alloys
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Introduction 

Cu-Ag alloys with high strength and good conductivity are critical conductors in both resistive and pulsed high-field magnets. Nano-sized Ag precipitations and Ag solubility in pro-eutectic Cu dendrites play crucial roles in properties of the alloys1[]
. Understanding the precipitate kinetics is necessary to optimize the precipitate and distribution of Ag in pro-eutectic Cu.
Experimental 

A Cu-28wt.%Ag alloy was prepared in a vacuum induction furnace, solution-treated at 760 °C for 2h, and then aged between 300 °C and 580 °C for 2 h. The microstructure was characterized in transmission electron microscope (TEM, JOEL-2011). Hardness was done on Tukon 2100 microhardness tester.
Results and Discussion


Both the electrical resistivity and hardness of hypoeutectic CuAg alloys are dependent on the precipitation and dissolution of Ag in pro-eutectic Cu. Fig.1a shows the resistivity and hardness plotted as ageing temperature (AT). With increasing AT (from 300°C to 405°C), more nano-Ag begins to precipitate, which enhances the hardness, and decreases resistivity. At AT between 405°C and 475°C, Ag atom dissolution gradually predominates, increasing the resistivity. However, hardening from combination of solid-solute and precipitate hardening reaches a peak at 475°C. At further high AT, more Ag dissolution reduces the hardness and increases resistivity further. TEM observations in Figs. 1b and 1c verify that significant coarsening of Ag precipitations occurs in samples aged at 580 °C. 
Conclusions

In samples aged at about 405 °C, the volume fraction of refined Ag precipitation in Cu matrix reached maximum, resulting in minimum electrical resistivity. Samples aged at temperatures above 475 °C had coarse Ag precipitates, reduced hardness and elevated electrical resistivity. 
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 Fig.1 (a) Resistivity and hardness evolution. (b) and (c) Dark Field images at 405°C and 580°C, respectively.
