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Research project FrInSt

Free-fall system inspects the quality of precision  
stamped parts during the production process

In industrial stamping processes, several hundred sheet metal parts are typi-
cally produced per minute. Together with the stamped parts manufacturer 
Quittenbaum GmbH, researchers at Fraunhofer IPM have now for the first time 
developed and installed an optical inspection system that checks the dimensio-
nal accuracy of every single component in high-speed stamping processes – 
with an accuracy in the range of 100 micrometers.
 
Connectors, sleeves or pins are stamped from sheet metal with high precision and in 
high volumes. They are used in numerous high-tech products such as automobiles, in 
telecommunications, in electronic systems or in medical technology. Until now, quality 
assurance has not been able to keep pace with the high production cycle in stamping 
processes. As a result, stamped parts are usually only tested on a random basis by visual 
inspection or with the help of CT scans. Using a free-fall inspection system, a team 
from Fraunhofer IPM has succeeded in checking the geometric dimensional accuracy of 
3D precision parts in the production cycle for the first time. The system was tested in a 
production process for plug connectors made of copper sheet, of which 330 parts per 
minute are manufactured.

The system captures 330 parts per minute    

A component feeder developed by the manufacturer transports the individual parts, which 
are up to 40 mm in size, from the punching machine into a test sphere without any further 
handling. As the parts fall through the sphere, they are captured from different perspectives 
by 16 high-resolution cameras. The objects are captured without shadows or reflections 
thanks to an indirect LED flash illumination. The measurement data is checked against the 
nominal CAD model so that defective parts can be ejected immediately. The high proces-
sing rate for this computationally intensive analysis is achieved by fast inspection algorithms, 
parallelized camera control and several evaluation computers. During test operation, 
defective parts with geometric deviations in the range of 100 micrometers were reliably 
identified. The measurements were verified on a random basis using CT scans.

In a follow-up project, the partners from Fraunhofer IPM and Quittenbaum intend to 
investigate how the surface of the stamped parts can be efficiently inspected.
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Further information

The FrInSt project
Free-fall inspection system for 100-percent inline inspection of complex 3D precision 
stamp parts

This R&D cooperation project was funded by the Federal Ministry for Economic Affairs 
and Climate Action as part of the Central Innovation Program for SMEs (Zentrales 
Innovationsprogramm Mittelstand – ZIM), support code 5004202KK1

Project term
2021/01/11 – 2024/29/02 

Project partners
Fraunhofer IPM, Quittenbaum GmbH
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The Fraunhofer-Gesellschaft, based in Germany, is a leading applied research organization. It plays a crucial role in the innovation process by 
prioritizing research in key future technologies and transferring its research findings to industry in order to strengthen Germany as a hub of 
industrial activity as well as for the benefit of society. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 76 institutes and research 
units throughout Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 
3.4 billion euros; 3.0 billion euros of this stems from contract research.
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Several hundred stamped parts 

per minute are transported into 

a measuring sphere where they 

are captured in free fall by 

16 cameras. In this way, geomet-

rical deviations in the range of 

100 micrometers are detected.  
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On the user interface, geome-

tric deviations are visualized 

from 16 different perspectives.  
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