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Influence of Trace P on the High-temperature Oxidation Resistance
of Sn-0.7Cu Lead-free Solder
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( Chongging Municipal Engineering Research Center of Institutions of Higher Education for Special

Welding Materials and Technology ( Chongging University of Technology) , Chongging 400054, China)

ABSTRACT : The aim of this study was to investigate the effects of adding trace P elements on the high—temperature oxi-
dation resistance of Sn-0.7Cu lead-free solder. Sn-0.7Cu and Sn-0. 7Cu-xP solder alloys were prepared to investigate the
influence of trace P on liquid Sn-0. 7Cu lead-free solder in the temperature range of 250 ~370 °C. The oxidation resistance
at high temperature was evaluated by visual observation and surface skimming. The results showed that trace P could signif-
icantly improve the oxidation resistance of Sn-0. 7Cu at low temperature and the optimal P content was 0. 009% . The oxida-
tion resistance was weakened when the temperature was higher than 340 °C and was completely lost when the temperature
was over 370 °C. The growth factor of oxide film on the surface of liquid Sn-0.7Cu solder ( kyy  =1.59%x10™°) was three
times as high as that of Sn-0.7Cu-0.009P at 250 °C, while the growth factor of oxide film on the surface of liquid Sn-0.7
Cu solder at 370 °C was very similar to that of the Sn-0.7Cu-0.009P solder.
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ten solder in atmosphere
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Table 2 The Gibbs Free Energy of metal oxides in lead-

free solder !
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