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A significant proportion of the rejects in sheet metal forming
occur due to batch-dependent fluctuations in material proper-
ties. This could be reduced with a time-consuming, manual
setup of the processes or a cost-intensive integration of sen-
sors and actuators into the forming tools. Despite these mea-
sures, reject rates of up to 15 % remain, resulting in costs of
about 300,000 euros per tool.

The "OptiForm” project aims to reduce the material-related
waste to 0 %, thus making a significant contribution to achiev-
ing the global sustainability goals around production and con-
sumption.

Adjustment of material parameters before forming

The novel approach focuses on the fluctuating material param-
eters. These are to be specifically adjusted in the roll straight-
ening process upstream of the forming process. This adjust-
ment is based on an in-process recording of the material prop-
erties by means of Laser Speckle Photometry (LSP) and model-
based control of the roll straightening process (Figure 1). The
cost-intensive integration of sensors and actuators in the form-
ing tools can thus be avoided.

For the detection and targeted adjustment of the material con-
dition in the roll leveling process, LSP is being further devel-
oped and implemented as a prototype in a roll leveler avail-
able at Fraunhofer IWU. The LSP method is used for the optical
determination of plastic deformation by analyzing speckle pat-
terns. This provides information on the component condition,
such as roughness and elongation.

Demonstrator shows suitability

In first trials, LSP was calibrated on thin metal sheets. The eval-
uation of the elongation using the speckle pattern in a tensile
test showed a good agreement with the values determined
experimentally using an extensometer (Figure 2). This is a pre-
requisite for the next step, in which LSP will be integrated into
the forming process at strip speeds of up to 5 m/min.
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