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Study on the solution for the overflow of molten solder during the
soldering of fuse cap through CFD analysis

Nam-Gyun Jeong
Division of Mechanical Engineering, Inha Technical College
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Abstract Fuses are used to protect electric circuits or devices from excess current. Glass-tube fuses are typically used,
but problems have arisen due to the mandated switch from conventional solder to lead-free solder. This study used
CFD to simulate the phenomenon of molten solder being poured out of a fuse during the soldering process for a fuse
cap and fuse element. In addition, a method is proposed to prevent solder from overflowing, and its effectiveness
was verified based on the analysis results. The results show that a sufficient increase of the temperature inside the
glass tube before soldering and gravity can help to prevent the solder from overflowing.
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Fig. 1. Schematic diagram for the glass tube fuse
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(b) Surface tension

Fig. 4. Density and Surface tension change of solders
along the temperature
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Fig. 6. Behavior of melting solder along the time
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Fig. 7. Comparison of the results between Sn60Pb40
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(a) Normal direction
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(b) Upside-down direction

Fig. 9. Calculation results for different direction
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