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Energy Reduction by Multi-Step Force Spot Welding
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Abstract

To achieve carbon neutrality, | am working on reduction of energy consumption of the bodywork process,
because the ratio that the energy of the spot welding accounts for is substantial in the process. However, with
increasing application of high strength materials as background, the energy of spot welding is increasing to keep
welding quality stable. Therefore, | paid attention to why energy was needed from a melt process point of view
to balance secure welding quality and reduction of energy consumption then clarified that it was effective to
change the pressurization power according to the nugget formation process. This is called Multi-step force spot
welding. In addition, it is developed to utilize existing facilities and introduced a mass production with less

investment. In this report, | introduce the optimization of the melt process and the development of facilities to

achieve the innovation.
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Fig. 1 Schematic of Spot Welding Process
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Fig. 2 Weldability Differences between Steel Grades
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Fig. 4 Example of Sheet Combination

Table 1 Sheet Combination

Sheet1 | Thin mild Steel
i Sheet2 | Thick high tensile steel
Sheet3 | Thick high tensile steel
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Fig. 5 Schematic of Spot Welding Process
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Fig. 6 Relationship between Nugget Diameter and
Current
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Fig. 7 Schematic of Conducting Area Control
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Fig. 8 Schematic of Conducting Area Control
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Fig. 9 Welding Condition of Normal Force
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Fig. 11 Change of Conducting Area Table 2 Sheet Combination
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Fig. 18 Conducting Area of Multi-Step Force Spot
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Table 3 Sheet Combination

Coated/ .
Thicl
Strength Uncoated ickness
Material 1 590MPa Uncoated 0.9mm
Material 2 590MPa Coated 0.9mm
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".‘ ----- Force(normal)
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I‘;‘ ----- Current(normal)

Fig. 27 Welding Condition
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Fig. 28 Welding Condition
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