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ABSTRACT

Due to the RoHS directive, electronics industry is forced to employ Pb-free solders. Pb-free
solder alloys in Sn-Ag-Cu family are widely used, especially Sn-3.0Ag-0.5Cu. This is due to its
various compatibilities with electronics applications. However, compared to the traditional Sn-Pb
eutectic solder, Sn-3.0Ag-0.5Cu possesses two major disadvantages. - Firstly, Sn-3.0Ag-0.5Cu has a
higher melting temperature. As a result, electronics devices and print circuit boards are easier to be
damaged by its higher soldering temperature. Moreover, the higher soldering temperature causes the
industry to consume more energy for the production. Secondly, Sn-3.0Ag-0.5Cu contains a high
percentage of costly Ag. Therefore, this solder alloy is alsvo expensive. The researcher of this project
has been doing a preliminary research with a Thai-owned solders-making company named Ultracore
Ltd. to lower the melting point of Sn-0.3Ag-0.7Cu by adding some indium. Sn-0.3Ag-0.7Cu is a
product of the company, and it is a low-cost solder alloy due to its low Ag content. In this research,
influence of indium addition on melting point, mechanical properties, and microstructures of Sn-
0.3Ag-0.7Cu was investigated. In addition, influence of thermal aging on mechanical properties and
microstructures of Sn-0.3Ag-0.7Cu-xIn was studied as well.

It was found that In had a strong influence on these properties of Sn-0.3Ag-0.7Cu. Solidus
and liquidus temperatures of the solder alloys were lowered as the In content was increased.
However, In addition increased the melting range between solidus and liquidus temperatures. The
tensile strength and microhardness of the solder alloys were increased as the amount of In increased.
Basic microstructure of the alldys was [3-Sn phase surrounded by intermetallic compounds of Cu, Sn,
and Ag such as Cu,Sn,, Cu,Sn, and Ag,Sn. With the addition of In, the -Sn phase and intermetallic

compounds particles were smaller in size, and the intermetallic compounds were more uniformly
distributed. As a result, the tensile strength and microhardness of the solder alloys were increased.

For the study on effect of thermal aging on mechanical properties and microstructure of Sn-
0.3Ag-0.7Cu-xIn, results showed that after thermal aging, the solder alloy was softer with the
increase of aging temperature and aging time due to its larger grain size, and the dissolution of

intermetallic compound Cu,Sn,.
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