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Investigation of Bending and Welding Process Focusing on Unfolded Pattern of
Sheet Metal Parts for Machine Tools and Improvement of their Quality with a
Laser Welding Robot
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As machine tools are required to have higher performance and more functionalities, the importance of sheet metal parts has been
increasing. However, the design, functionality, and manufacturing technology of sheet metal parts of machine tools have never been
systematically studied. Therefore. we investigate a new design and production system for sheet metal parts in the machine tools fields.
First, we estimate features in unfolded pattern of sheet metal parts for machine tools, based on analyzing 3DCAD information. As a
result, a novel welding technology is found to be required to construct the production system for three dimensional sheet metal parts.
Second, we focus on fiber laser welding robot, which is installed to competitively manufacture sheet metal parts without relying on
tacit knowledge of skilled operators. Finally, Hablanian plot is used to identify optimum welding conditions and it is demonstrated

that laser welding robot system makes it feasible to improve the quality of sheet metal parts for machine tools.
Key words : machine tools, sheet metal parts, bending, welding, laser welding robot, manufacturing system
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Fig. 16. Section photograph (V =600mm/min).

Fig. 17. Section photograph (V = 900mm/min).
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