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Project description

The central subject of the sub-project is the control of uncertain-
ty in forming processes with particular regard to fluctuations in
demand and in semi-finished product properties. The core ob-
jective of the sub-project is to control these uncertainties by in-
creasing the flexibility and adaptability of forming processes and
process chains. With the development of the 3D servo press and
its three degrees of freedom, there is potential for (real-time)
control of product properties on the one hand, and challenges
in process modelling and tool design on the other, which were
systematically explored in the sub-project.

Results

The sub-project developed methods and processes for control-
ling and regulating product properties on the 3D servo press.
For example, a learning control system was developed for free
bending that compensates for the semi-finished product-depen-
dent springback behaviour. By measuring process variables clo-
se to the product, it was also possible to control uncertainties in
the component flow limits and precisely predict springback. In
addition, a flexible multi-stage stamping and bending process
was developed and a tool design method was devised for it. In
this way, it was possible to obtain information on the product
side in the stamping stage via measurements of sheet thickness
and stamping force and, with the help of these, to adjust the
parameters of the bending process in such a way that quality-
appropriate end products were manufactured.

[1] Approach for closed-loop control of product properties in
forming technology
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