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Effect of Differential Tin Coatings on Resistance Seam Weldability of Low Tin-coated Steel for Beverage Cans

Nobuyoshi SHIMIZU, Nobuyuki NISHIMOTO, Shun-ichi MORITA, Jun FUKAL, Shunichiro BABA and Osamu MIYATAKE

Synopsis :

Key words:

Under the intense competition among many packages, the welded can such as beverage can, food can and aerosol can occupies a dominant
position owing to the rational manufucturing process of resistance seam welding. However, the seam welding process itself is further needed
to increase the welding speed to improve the productivity without increasing the steel thickness and also the coating weight. To overcome this
subject, the authors investigated the effect of main parameters on weldability and established two-dimensional model for calculation in the
former reports. As a result, it was exemplified the importance of the current path length during welding at the interfaces.

The above result reminds us that the actual welding machine has a pair of different size electrode, therefore the current path length is con-
sidered to be different. The differencially coated tinplate sheet was prepared to change the current path length at the interfaces. Incidentally,
tin free steel was prepared to change the current path lengths at the interfaces by pre-pressing of welding part. The same model was applied
to compare the culculation results of the differentially coated tinplate with that of equally coated one. Finally, the calculation proved the re-
sults that the heat balance between two interfaces is very important and the weldability can be improved by the balance of current path
lengths by decreasing the tin coating weight of upper side.
welding; resistance seam welding; weldability; weldable current range; modeling; finite element method; differential coating; pre-pressing;
heat affected zone; contact resistance; contact length; current path area.
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Fig. 1. Relation between welding current and tin coating
ratio.
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Fig. 3. Relation between welding current and tin coating
ratio.
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Fig. 5. Longitudinal cross section of welded parts of differentially tin-coated LTS.
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Table 1. Calculated contact length and thickness change ob-
tained from cross-sectional view of welded part.

Tin coating |  Steel Welding | Thickness | Contact
No.| ratio thickness |  speed change length
CU/CL | 6[mm] | ufm/min] | A &[mm] | £ [mm] | fa[A] | fm[A] [ WCR[A
1 0.21 0.18 0 0.080 1.634 | 3844 | 3688 156
2 0.43 0.18 70 0.079 1.617 | 4059 | 3824 235
3 0.71 0.18 70 0.094 1.804 | 4157 | 3883 274
4 1.0 0.18 70 0.087 1.695 | 4108 | 3942 166
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Fig. 6. Weldable current range and contact length as a
function of tin coating ratio.
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Fig. 7. Effect of pre-pressing on weldable current range of
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Fig. 9. Two-dimensional model of welding.
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Table 2. Results of numerical calculations.
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Case I1 0 0.1 213 2291 2260 31
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Fig. 10. Calculated voltage distributions (Case J).
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