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Abstract 

The proposed Ga-Sn-Zn-In liquid alloys could be applied not only in the increasing number of 

sensors which control devices and help in our daily lives, but also in thermal management 

systems. The aim of this study is to determine the thermophysical properties of liquid eutectic 

Ga-Sn-Zn with In additions of 1.0, 5.0, 10.0, 15.0 and 21.4 (wt %). The density and viscosity 

increases with higher In content in Ga-Sn-Zn-In alloys, and at the same time surface tension 

and electrical conductivity decreases. According to thermal conductivity and thermoelectric 

power the obtained experimental results for 1.0 In are higher compare to eutectic Ga-Sn-Zn, 

and with increasing In content are also decreasing. 
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Introduction 

The development of liquid metal alloys which remain liquid at room temperature finds 

applications in microfluidics [1] and sensors [2] for controlling devices and protecting life. 

Possibilities include the application of microfluidics for molecular analysis, biodefence, 

molecular biology and microelectronics [3], and indeed there has been rapid development in 

this field in terms of fabrication of components – the microchannels that serve as pipes, and 

other structures using microfluidic injection or photolithography and associated technologies, 

which are commonly used for liquid metal patterning due to simplicity, high resolution, and 

repeatability [4-7]. Liquid metal alloys also show great promise for application in sensors for 

soft, flexible, stretchable, and even reconfigurable electronics, using processing   methods   

employed  to  date such as lithography,  planar printing, coating, micro-channel moulding, 

filling, lamination  and embedded 3D printing [2, 7-9]. The limitations of resolution printing, 
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