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Data on thermophysical properties of liquid

metals is crucial for any application!

Liquid metals

[1] M. D. Dickey, ACS applied materials & interfaces 6.21 (2014): 18369-18379.

[2] Ma, Kunquan, and Jing Liu, Frontiers of Energy and Power Engineering in China 1.4 (2007): 384-402.

[3] T. Gancarz et al. International Journal of Thermophysics 34 (2013): 250-266.

Potential application of
low-melting, non-toxic alloys [1,2]:
 Lead-free solders
 Catalysts
 Liquid metal cooling
 Heat transfer fluids
 Stretchable electronics, soft sensors
 Nanomaterials fabrication
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The discharge crucible technique allows the

simultaneous measurement of density,

viscosity and surface tension.
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Ga Sn Zn

At. % 90.15 6.64 3.21

Wt. % 86.3 10.8 2.9

Ga-Sn-Zn eutectic composition

Results
Gibbs triangle with the chosen

compositions from the Ga-Sn-Zn ternary

system (eutectic Ga-Sn and Ga-Zn with

the addition of a third element and

different Sn:Zn ratio (3:1, 1:1, 1:3) with

Ga addition).
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Conclusions

The information on the thermophysical

properties of liquid metals is crucial for

the succesfull development of any

application requiring liquid alloys.

Calphad Global ,  2021

A free outflow of the tested metal from the

draining vessel through an orifice of known

diameter is performer [3].

Liquid metals are a fascinating group of 
materials that are liquid at room
temperature. One example is the well
known Galinstan (an alloy based on 
Ga-In-Sn eutectic) or the eutectic alloy
Ga-Sn-Zn studied in this work.

Here are 3D projections a 773 K of the three

studied thermophysical properties studied

in this work. All further details can be found

in our publications:
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Concentration fluctuations in the

long-wavelength limit (Scc(0) and

Scc(0,id)) and chemical short-range

order parameter (α1) vs bulk

composition of liquid binary alloys

Ga-Sn, Ga-Zn and Sn-Zn alloys

forming the ternary system for

T=750 K.

 The density, surface tension and viscosity of 30 alloys 
from the Ga-Sn-Zn system has been measured 

experimentally for the first time in the 323-823 K 
temperature range, using the discharge crucible method. 

 Overall, the density decreases with the gallium content in the 
ternary alloy. It can be noted that the higher amount of Zn in the 

system leads to the higher viscosity. The lowest values are 
observed for gallium-rich alloys. The highest values of surface

tension are observed for zinc-rich alloys, while the surface 
tension is the lowest in the tin-rich region of the phase diagram.

 The concentration fluctuations in the long-wavelength 
limit (Scc(0) and Scc(0,id)) and the chemical short-

range order parameter calculated for Ga-Sn, Ga-Zn and 
Sn-Zn systems suggest that atoms in those alloys have 
tendency to homocoordination, and exhibit demixing

or segregation behaviours, which is in line with the 
previous observations. 


