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Metastable solution expansion of Ag alloy powders by
ultrasonic arc spray
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Abstract: Ag-10Cu, Ag-28Cu, Cu-10Ag, Ag-10Ni and Ag-5Fe alloy powders were prepared by ultrasonic arc spray. The
metastable solution expansion of Ag alloy powders was studied by XRD. The results show that the average metastable
solution of Ag-10Cu, Ag-28Cu and Cu-10Ag powders are 7.09%, 20.11% and 3.06%, respectively. The Ag-28Cu eutectic
powders are single phase metastable fcc solid solution, while the powder size is not larger than 50 pm, but single phase
metastable fcc solid solution cannot form in Ag-10Cu or Cu-10Ag powders. The metastable solution of Ag-10Ni and
Ag-5Fe powders (65—15 pum) are 0.72%—1.30% Ni and 0.29%-0.57% Fe, respectively, and the metastable solution
increases with decreasing powder size. The forming heat and the cooling rate are thermodynamics parameter and
dynamics parameter for estimating the metastable solution expansion extent of alloy powders. The larger the extent of
metastable solution expansion, the smaller the forming heat of alloy and the larger the cooling rate.
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Fig.l1 XRD pattern of Ag-28Cu powders by ultrasonic arc
spray
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Fig.2 Lattice parameters vs powder size of Ag-10Ni and

Ag-5Fe: (a) Ag-10Ni; (b) Ag-5Fe
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F 1 Cu. Nifll Fe 7 Ag P b5 AR R [ Vi B (1 B 10° Kos)
Table 1 Equilibrium and metastable solution of Cu, Ni and Fe in Ag at cooling rate of 10° K/s

Solute Type of phase Equilibrium solution at 7y Equilibrium Metastable solution at Forming heeit1 of
or Ty/% solution at TR/% Tr/% alloys/(kJ-mol )
Cu Eutectic 14.1 ~0 39.9Y 2
Ni Monotectic 3.0 0 1.3% 22
Fe Monotectic 0.26 0 0.57Y 39

1) UAS Ag-28Cu powders (<50 um); 2) UAS Ag-10Ni powders (~15 um); 3) UAS Ag-5Fe powders (~15 um); 7 means eutectic

temperature; 7y means monotectic temperature; 7x means room temperature.
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