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Effects of magnetic fields on microstructure,
microhardness and electrochemical corrosion of Sn-9Zn solder
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Abstract: The microstructure and property of Sn-9Zn solder were investigated under static magnetic field and rotary

magnetic field of 0.125 T by XRD, SEM and electrochemical detector system. The results show that both static magnetic

field and rotary magnetic field can refine the microstructure of Sn-9Zn solder, and Zn phase is rotating as well, the

microhardness of Sn-9Zn solder under static magnetic field and rotary magnetic field increase by 7.4% and 10.2%,

reaching to 18.8 HV and 19.3 HV, respectively, compared with the solder without magnetic field. While the corrosion

potential of the solder under static magnetic field and rotary magnetic field decrease slightly and the corrosion current

density obviously declines, which improves the solder corrosion property.
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Fig. 2 Effect of different magnetic fields on microstructures and XRD patterns of Sn-9Zn solder: (a) No magnetic field; (b) Static

magnetic field; (c) Rotary magnetic field; (d) XRD patterns
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Table 1
Sn-9Zn and Sn-37Pb solder at room temperature under

@0 and J, obtained from 3.5%NaCl solution for

different magnetic fields

Solder  Magnetic field Po;il/l\t;al’ Cur;:;;é;%ii)ty’
Sn-37Pb Without -0.834 1.180% 107
Sn-9Zn Without -1.295 1.105X 1077
Sn-9Zn Static —1.428 1.424X10°®
Sn-9Zn Rotary -1.450 2.538%x1077
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