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The most promising lead-free solders are SnAgCu (SAC) [1,2]. Although a lot of work has
been done in this area in recent years, properties of these solders have not yet been fully opti-
mized, especially in relation to previously used lead-based solders [3]. In order to improve the
properties of lead-free solders, additional alloying elements can be introduced [4]. The aim of
this work is to study the effect of Ga addition on structural, thermal and mechanical properties
of SAC. In the experimental investigation, scanning electron microscopy, energy-dispersive
X-ray spectroscopy, X-ray diffraction, differential scanning calorimetry and Vickers hardness
testing were used. It was found that the microstructure of the SAC solder contains three types
of phases - (Sn), Ag-rich and Cu-rich. If gallium is added, the phase composition and mor-
phology starts to differ. Besides that, the melting point decreases. The Vickers hardness was
found to increase with increasing Ga content. Experimental results were then compared to
calculations obtained using the Thermo-Calc software.

This work was supported by the Grant Agency VEGA (1/0389/22) and Slovak Research and
Development Agency (APVV-20-0124).

[1] K. S. Kim, S. H. Huh, and K. Suganuma, Microelectron. Reliab. 43 (2003) 259.

[2] W. R. Osodrio, L. C. Peixoto, L. R. Garcia, N. Mangelinck-Noél, and A. Garcia, J. Alloys
Compd. 572 (2013) 97.

[3] M. A. Fazal, N. K. Liyana, Saeed Rubaiee, and A. Anas, Measurement 134 (2019) 897.

[4] Q. K. Zhang, W. M. Long, X. Q. Yu, Y. Y. Pei, and P. X. Qiao, J. Alloys Compd. 622 (2015)
973.



