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Slide-bending Formation of Thin Metal Sheet by
Using an Industrial Robot
(1st Report, Development of an Experimental System and Results of Experiment)
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This paper describes slide-bending formation of thin metal sheet by using an industrial robot.
The formation of parts made of very thin sheets has become increasingly important following the
miniaturization of industrial products. The thinning of sheet thickness causes several problems on
the formability and accuracy of the products. In order to solve such problems in bending, one of the
authors proposed a new method called a slide bending formation. However, in order to form more
precise products, it is necessary to construct a system which can be controlled more precisely. The
authors have made an automatic slide-bending formation system which consists of a force sensor, a
CCD camera and an industrial robot. The slide-bending forming tool was mounted on the top of the
robot. The reactive forces in the normal and the horizontal direction were measured by the force
sensor attached on the wrist. The trajectory of the robot was controlled so that the reactive force
was kept constant. The bending angle of the sheet was measured by the CCD camera. From the
results of the experiment, it is shown that the larger the reactive force, the larger the bending angle
of the thin metal sheet.
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Fig. 1 Schematic illustration of jig and tool
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Fig. 2 Slide bending procedure
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Fig. 3 Schematic configuration of the automatic Fig. 5 Relation between the reactive force and the
slide-bending formation system measured force
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Fig. 4 Photograph of the upper tool and the force
sensor
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Fig. 6 An image of a deformed metallic sheet and
the lower tool

Fig. 7 Differation image of a deformed metallic
sheet
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Fig. 8 Maximum and minimum point of the image
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Fig. 9 Section of an upper-tool measured with a

microscope
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Fig. 10 Measured reactive force during the slide-
bending forming
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Fig. 11 Relation between the coeflicient of friction
and the applied force
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Fig. 12 Relation between the applied load and the
bending angle
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Fig. 13 Relation between the sliding distance and
the bending angle
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Fig. 14 Relation between the applied load and the
reduction in thickness
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