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Data-driven process modeling in stamping and 

bending technology

Motivation 
Complex stamped parts are characterized by their 

sensitivity with regard to the production sequence, 

small dimensions, high volumes, and high de-

mands on geometry and specific physical proper-

ties such as strength and conductivity. The con-

ventional process design of complex stamped and 

bent components is dominated by empirical 

knowledge, both implicit and explicit, with an in-

creasing influence of numerical simulations. 

 

Figure 1, GRM NC Stamping machine 

Approach 
The approach in the project involves the design 

and implementation of a natural production pro-

cess for stamped and bent components on a mod-

ern GRM-NC stamping and bending machine 

from Bihler. The integration of relevant sensor 

technologies in the production process ensures 

the availability of relevant data in sufficient quan-

tities for  data-driven modeling. The establishment 

of a digital laboratory for process modeling offers 

the possibility of expanding the database for mod-

eling with synthetic data. Based on this, a machine 

learning model of the forming process chain is 

built, together with a novel set-based conform-

ance checking of the ML model. The formal spec-

ification of the forming process allows the use of 

implicit knowledge by developing a domain spe-

cific language. Formal verification and evaluation 

of the model are the final steps of the project. 

 

 

Figure 2, Research concept 

 

Research Goals 
The aim of the project is to describe, explain and 

predict the complex interactions in stamping and 

bending processes using data-driven modeling 

approaches. In addition to actual process data, 

classical physically motivated simulation models 

and implicit domain knowledge will be used. The 

focus will be on the process sequence as well as 

the design and layout of active and effective sur-

faces. The available mathematically provable cer-

tainties concerning the component quality by the 

use of machine learning open up potentials espe-

cially in the context of process optimization. 


