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ABSTRACT The Ni-Ag alloy has good mechanical properties, high corrosion resistance and elec-
trical conductivity. It is an excellent candidate to be used in many high—tech fields of aerospace, energy
resource and chemical engineering etc. This alloy, however, is a typical monotectic system. Generally,
the liquid-liquid phase transformation leads to the formation of a solidification microstructure with
serious phase segregation. The manufacturing of this alloy is thus extremely difficult. Injection casting
has already been carried out with the Ni-Ag monotectic alloy. The sample with composite microstruc-
ture, in which Ag-rich particles dispersed homogeneously in Ni matrix has been obtained. A model
describing the microstructure evolution during injection casting of the Ni-Ag monotectic alloy has
been proposed. The process of microstructure formation has been simulated and discussed in details.
The results indicate that the Ostwald coarsening of Ag-rich droplets is very weak during cooling in

miscibility gap under injection casting cooling conditions.

The dispersivity of the primary Ag-rich

phase is controlled by the nucleation of Ag—rich droplets during the liquid-liquid transformation. The
number density (/V) and average radius ((R)) of primary Ag-rich particles depend exponentially on
the cooling rate of the alloy during the nucleation of Ag-rich droplets (Tiyc) according to N oc T:3,

and (R) o Tig%5.

KEY WORDS Ni-Ag monotectic alloy, liquid-liquid transformation, rapid solidification, injection

casting, simulation
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WhEH, LR ARES. BUERNEG S8 TR
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Fig.1 Solidification microstructure in the surface region (a) and center region (b) of the Ni-7%Ag alloy
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Fig.2 2D size distributions of Ag-rich particles in the surface region (a) and center region (b) of

the Ni-7%Ag alloy
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Table 1 Thermodynamic parameters of the Ni-Ag system![22]

Phase System Parameter, J/mol
Liquid Ag-Ni O LRI = +54055.6 — 2.2T
LI =-1910
fcc Ag-Ni OLIS i=+54620.4+3.1T

17 f —
Lie ;=+2800

TR, ARREEKE Ni-Ag & win OV iRE. 7EEE
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IS, WML BTG, IR OO BE I 46 B 2248 FEAIK,
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I B 3 IR, W - WA R, R DI FIE
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Fig.3 Temperature curves in the surface region and center
region of the specimen
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Fig.4 Experimental and calculated 2D average diameters
of primary Ag-rich particles along the radial direc-

tion of the specimen
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Fig.5 Nucleation rate of Ag-rich droplets and undercool-
ing of the alloy melt in the surface region and center

region of the specimen
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Ag-rich droplets during the liquid-liquid transfor-
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