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Robotic Metal Spinning

— Forming Characteristics in Hybrid Position/Force Control —
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Hirohiko ARAI, National Institute of Advanced Industrial Science and Technology

Metal spinning is a plasticity forming process that forms a metal sheet or tube by forcing the metal onto a rotating mandrel using a

roller tool. This is a study on metal spinning applying robot control techniques such as force feedback control with the aim to

develop flexible and intelligent forming processes, and to expand a new application area for robot control. The author proposes

applying hybrid position/force control for shear spinning, which is free from fine adjustment of the clearance between the roller

and mandrel. The forming characteristics of the proposed method are experimentally investigated.
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a) shear spinning

b) conventional spinning

Fig. 1 Metal Spinning
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Fig.2 Experimantal Setup

Fig.3 Forming Experiment
http://staff.aist.go.jp/h.arai/spin_j.html

Fig. 4 Blank and Product
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Fig. 8 Product by Force Control
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Fig. 10 Effect of Fy on Forming Force Fy, F,
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Fig. 11  Effect of /'y on Forming Force Fy, F,
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Fig. 12 Effect of @ on Forming Force Fy, F,
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Fig. 13  Effect of AX on Forming Force Fy, F,



