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Effect of Electric Current Path Area on Resistance Seam Weldability

Jun Fukal, Syunichiro Basa, Yasuaki Tovomasu, Osamu MiyATAKE
Nobuyoshi Sunizu, Nobuyuki Nisamvoto and Takahivo HayasHa

Synopsis : Two-dimensional model describing electric conduction and heat transfer within electrodes and plates during resistance
seam welding is developed. The model is numerically solved using a finite element method. The effect of electric
current path length on welding phenomena is numerically investigated. The calculation demonstrates that decrease of
the current path length on the electrode/plate and plate/plate interfaces shortens the heat affected zone and that it

decreases weldable current range.

The effect of tin coating weight on the heat affected zone and weldable current range is experimentally investigated.
As a result, the weldable current range and the heat affected-zone length decrease with decreasing the tin coating

weight.

A comparison between the calculation and the experiment shows that the experimental results can be

explained by the change in the current path length. The model also predicts the experimental relation between
weldability and dynamic electric resistance measured between the electrodes.
Key words : welding ; modeling ; weldable current range ; current path area ; contact resistance ; finite element method.
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Fig. 1. Modeling of welding section.
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Fig. 2. Heat affected zone.
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Fig. 3. Relation between tin coating weight and
weldable current range.
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Fig. 4. Computational domain discretized by tri-
angular elements.
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Table 1. Numerical results.
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Fig. 6. Calculated reached maximum temperature
distribution.
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