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Study on Viscosity Measurement by using the Rotational Viscometer with
Concentric Cylinder Spindle Geometry for Mass Production of Lead Free Solder

Nishi, Tsuyoshi
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The viscosities of four Sn-Ag-Cu alloys most practically used as lead-free
solders were systematically measured by using a rotational viscometer with concentric cylinder
spindle geometry. By installing a viscometer inside a glove box in reducing atmosphere, it was
succeeded to develop the environmental system of the easily viscosity measurement of lead-free
solder. In these results, the negative temperature dependence with respect to temperature was
observed. In addition, a good linear relationship was obtained by the Arrhenius plot. Moreover, the
fitting equation could be constracted between temperature and viscosity. The activation energy of
viscous flow obtained by the Arrhenius plot and viscosity values was not observed a large difference

due to the difference of the composition of the samples. Therefore, it was found that there was no
difference of the structure in the molten state.
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Sn-4.0wt%Ag-0.5wt%Cu  logn=5.75%102/T-0.775
Sn-3.0wt%Ag-0.5wt%Cu log n= 7.09x102/7-0.987
Sn-1.0wt%Ag-0.7wt%Cu log n= 6.13x10%/7-0.815
Sn-0.7wt%Cu  log n=8.68x10%/T-1.25
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