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Development of a New NC-Controlled Trial Manufacturing Process
for Sheet Metal Forming
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ABSTRACT

In this work, a new computerized incremental forming method having high flexibility has been
developed. In the method, the ordinary tools are replaced by various small tools, and only the small
local region of a sheet blank is incrementally deformed by movement of these tools. Since a small tool

moves over the arbitrary surface ofthe dies using a NC machine, it

is possible to produce

three-dimensional and non-symmetric parts directly from the CAD data. Arbitrarily shaped dies are
made by LOM(Laminated Object Manufacturing), which is one of the Rapid Prototyping Methods. A
forming machine is designed and developed by introducing a computer to control the movement of the

tools.
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Fig. 1 Schemetic Diagram of Incremental Forming
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Fig. 2 Schematic Diagram of Incremental
Stretching Process
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Fig. 3 Flow Chart for Manufacturing of Sheet Product
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Fig. 4 Geometry of Sheet Product to be formed by
Incremental Forming
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Fig. 6 In Processing of Incremental Forming of Sheet Metal

a) formed by 10 mm dia. tool b) formed by 20 mm dia. tool

Fig. 7 Ellipsoidal Cup Formed by Incremental Forming
Method
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Fig. 8 Effective Strain Distribution and FLD of Ellipsoidal
Cup Formed by Incremental Forming
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Fig. 9 Thickness Strain Distribution along

Major and Minor Axis
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Fig. 10 Effective Strain Distribution and FLD of Ellipsoidal
Cup Formed by Typical Stretching Forming
(Result from FEM Analysis)
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