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Abstract

The addition of rare-earth elements in an Sn-Ag-Cu lead-free solder was used to
improve the wettability of filler metal on magnesium aloy and aluminum alloy and to enhance
the bonding shear strengths of the magnesium alloy/ aluminum alloy joints. The soldering
process was done without flux in air. An average bonding shear strength of 17.1 MPa was
found in the AZ31 magnesium alloy/ 6061 auminum aloy joint region using
Sn-3Ag-0.5Cu-0.1Mm filler metal. The average shear strength obtained was higher than the
joints for an average strength of 9.8 MPa using Sn-3Ag-0.5Cu filler metal. It is the affinity of
rare-earth elements to oxygen that paves the way for replacement of oxides on the magnesium
alloy and auminum alloy and improves the reaction of the solder with magnesium aloy and



auminum aloy. After aging test at 200°C for 100 hours, Mg,Sn and (Ag,Mg)s(Sn,Al)
intermetallic compounds in the joints increased and resulted in decreases in the shear strengths
down to average 14.5MPa of the AZ31 magnesium aloy/ 6061 aluminum aloy joints.
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