Selected ternary systems are chosen due to the significant interest of nickel
alloys in the different industry such as electronic, chemical, automotive,
marine etc. Chosen ternary system up to this paper has not been studied. The
ternary system Bi—Ni—Zn has been experimentally and analytically tested.
Temperatures of phase transformation were determined by differential
thermal analysis (DTA) on 12 ternary samples. Obtained results by DTA test
were compared with calculated vertical sections Bi—NiZn, Ni—-BiZn and Zn—
BiNi. Hardness and electrical conductivity were measured for some alloys. By
using experimental results of hardness and electrical conductivity tests,
mathematical model has been proposed for calculation of those properties
along all composition ranges. Composition of alloys and phases in alloys
annealed at 400 and 700 °C were determined by scanning electron
microscopy (SEM) with energy dispersive spectrometry (EDS). Obtained
results by EDS were compared with calculated isothermal sections at 400 and
700 °C. X-ray powder diffraction (XRD) tests were used for phase
identification in all ternary samples. Used analytical method was Calphad
method. Calculation of phase diagrams (three vertical sections and two
isothermal sections) was performed by using thermodynamic parameters for
constitutive binary systems. Good agreements between calculated phase
diagrams and experimental data have been reached without introducing
ternary thermodynamic parameters. Based on this conclusion liquidus
projection and invariant reaction were calculated without additional
experimental tests.
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