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Robotic Metal Spinning

— Forming Non-axisymmetric Products Using Force Control —

Hirohiko Arai*

Metal spinning is a plastic forming process that forms a metal sheet by forcing the metal onto a rotating mandrel

using a roller tool. Products formed by metal spinning have been inherently limited to round shapes. In this paper,

we propose metal spinning of non-axisymmetric products by applying hybrid position/force control. The pushing

force of the roller is regulated so that the roller can track the changing radius of the mandrel. Our forming experiment

demonstrates that a thin aluminum sheet can be formed into a non-axisymmetric shape.
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a) shear spinning

b) conventional spinning

Fig.1 Metal Spinning
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Fig.2 Roller and Non-axisymmetric Mandrel
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Fig.3 Hybrid Position/Force Control
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Fig.4 Experimental Setup
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Fig.5 Mandrel No.1

Fig.6 Forming Process
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Fig.8 Path of Roller
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Fig.11 Profile of Product
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Fig.12 Mandrel No.2

Fig.13 Example of Fracture
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Fig.14 Effect of Pushing Force vs. Roller Feed

Fig.15 Mandrel No.2 and Product
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Fig.16 Profile of Product
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Fig.17 'Two-pass Spinning
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(b) 20mm from top

Fig.18 Velocity of Roller
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