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Manufacturing of components

• conventional forming technologies

(like deep drawing)

• individualized geometries 

(incremental sheet metal forming)

• High speed 3D printing (plastics)

• Manufacturing of turbine-fanplates

• Inside high pressure forming of tubes

and profiles by a temperature

up to 800°C (for titanium)

• Sensors, control & monitoring

systems
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Manufacturing of components: Incremental sheet metal forming



© Fraunhofer IWU

4

Manufacturing of components: incremental forming

D=1.600mm
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Manufacturing of components: special components (3D Printing)
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Manufacturing of components: fanplates for turbines
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Manufacturing of components: conventional sheet metal forming
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Manufacturing of components: inside high pressure forming
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What could be done?

instrumentation of geo-thermal system and qualification 
of a condition monitoring system

prediction
future trend of wear, 
rest life time of
components

Current system state
(condition monitoring)

Long-term load history

Planned energy
production in
the future

Deterministic / phys ical models of
failure mechanisms
digital twin

Pattern detection, data mining,
machine learning
„learning from history“
-> big data basis needed
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Monitoring, long-term big-
data analysis, decision
making, cloud services
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Relevant background knowledge of Fraunhofer IWU

Measured values: 
■ 4 press forces at ram or in frame pillars
■ position over press table (4x sensors)

Derived information:
■ Total press force [kN],
■ Tilting moments [kNm] around x- & y- Axis
■ Ram tilt [mm/m] around x- & y- Axis

Benefits for press owner:
■ Avoidance of press overloads, 

comparison with permissible values
■ Identification of forming tools that 

overload the press
■ Matching of forces, tilting moments and 

ram tilting to ram stroke / crank angle

Ftotal

SmartStamp – Fingerprint of forming processes
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Relevant background knowledge of Fraunhofer IWU

In-process check systems for cutting processes

Implementing of monitoring system (HFIM) in Fraunhofer tool 

 Integration in cutting tool on high speed press Bruderer BSTA 25USL

 Experiments were realized from coil with 250 strokes per minute

 Material: spring steel 1.4310 (Rm = 1750 – 1850 MPa)

Measurement system

 Quass optimizer 4D (sample rate 50 MHz)

 Analysis of time, frequency and amplitude Bruderer machine

Cutting Tool HFIM sensorHFIM signal
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Relevant background knowledge of Fraunhofer IWU

In-process check systems for cutting processes

HFIM sensor
HFIM signal
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Relevant background knowledge of Fraunhofer IWU

In-process check systems for cutting processes

HFIM signal

 Integration of 4 piezo electrical sensor in the pressure plate of the cutting tool

 Cutting force can be measured more direct

 Comparison of the force – crank angel curves from ‘sharp’ 
punches (500 strokes) to ‘blunt’ ones (50000 strokes)

Results

 Significant change in signal between sharp and blunt

 Both the maximum force and the work can be evaluated

 Method is  valid to measure tool wear
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Relevant background knowledge of Fraunhofer IWU
Inline material characterization 

Prediction of product quality using miniaturized material tests

 Integration of the material test at the right stage in the process chain 

 Using AI methods for live analyzing the inline test results and predict 
the part/material quality

Sensor concept

 Using of load cells for process force measurement 

 Using laser triangulation for displacement measurements

 Integration of sensor in forming tools

Results

 Prediction of part quality based on the measured force 
displacement curves

 Quality prediction for each part

 Using the forecast to make a decision

 Taking out the blank

 Adjusting the process to get a OK-part
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Relevant background knowledge of Fraunhofer IWU
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Thank you for your attention!


