
5th WORKSHOP Forming and Punching

Sascha Schäfer TRsystems GmbH business division

22. Juni 2022

Potentials in the stamping and forming process 

through targeted process analysis to generate 

more profit



2©unidor TRsystems GmbH                        Sascha Schäfer

Potential in the stamping and forming process

Definition

„"Process analysis refers to the systematic examination (analysis) of

processes and breaking them down into their individual parts in order

to achieve an understanding of the process and to recognise

weaknesses and potential for improvement."
Source: Wikipedia

In the process analysis, the processes are visualised and evaluated for the first time.
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Potential in the stamping and forming process

4 phases of the process analysis

2. Record the process3. Visualise the process

4. Evaluate the process 1. Identify the process
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Potential in the stamping and forming process

Goals of the process analysis

Process analysis

Process understanding

Process optimisation

Higher profit

Source: krisanapong detraphiphat / Getty Images
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Tools for process analysis

Continual Improvement Process (CIP) Process matrix

Source: RPL Con

• Process performance indicator compass

• ISHIKAWA method

• Turtle method

• SWOT analysis….

Potential in the stamping and forming process
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© Mercedes-Benz Werk Hamburg

Mind-Maping

Tools for process analysis

Potential in the stamping and forming process
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© BzSz

Result of the classic process analysis

Potential in the stamping and forming process
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The future of our business

Source: Handelsblatt

Potential in the stamping and forming process

Forecast increase and decrease in jobs due to the transition 

from conventional to electric engines in Germany

Electric motor production at Bosch

Much bit fewer components than for a conventional engine
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Controls in the car

Source: Audi

Front camera:

• Turn assist left/right

• Adaptive cruise control(ACC)

• Actice lane assist

• Pre sense front

• Pre sense city

• High beam assistant

• Traffic sign recognition

• Matrix LED headlights

Ultrasonic sensors at the front:

• ACC

• Parking assistant

Front - Radar sensors

• Turn assist left/right

• Adaptive cruise control (ACC)

• Active lane assist

• Pre-Sense Front

• Swerve Assist

Ultrasonic sensors on the side:

• Active lane Assist

• Parking assistant

Surroundings  camera:

• Parking assistant

Rear ultrasonic sensors:

• Parking assistant

Potential in the stamping and forming process
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Axle load sensor

Cam shaft sensor

Wheel speed sensor

Wheel speed sensor

Outdoor temperature sensor

Lane detection

Level sensor

Wheel speed sensor

Temperature sensor

Kurbel-

wellen-

sensor

Blind spot sensor Rain sensor
Voice Control Toggle switch module

Camera Distance sensor

Axle load sensor

Ultrasonic sensors

Fuel level sensor

Axle load sensor

Wheel speed sensor

Blind spot sensor

Indoor temperaturesensor

Steering angle sensor

Car management

Transmission sensor

Oil level sensor

Axle load sensor

Ultrasonic sensors

Source: Audi

Potential in the stamping and forming process

Sensors in the car

Lane detection
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• Machine press force measurement

• Die protection

• Double sheet measurement 

• Punching slug monitoring

• Piezo signal analysis

• Force measurement in the tool

• Cams

• Deformation monitoring

• Strip thickness measurement

• Measurement data acquisition

• Temperature measurement

• And much more...

Potential in the stamping and forming process

Controls in the stamping and forming process - The cockpit

Source: TRsystems
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Sensors in the stamping and forming process

Source: TRsystems

• Fork light barriers for feeder control / position control

• Analogue fork light barriers for metrology

• Frame light barriers for ejection control / counting function

• Bar light barriers for feeder control / position control

• Analogue red light barriers for metrology

• Sensor pins for presence control (e.g. riveting station)

• Proximity switches for position monitoring

• Piezoelectric sensors for force / vibration measurement

• Eddy current sensors for non-contact measurements

Potential in the stamping and forming process
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Advantages of process monitoring? Avoid unplanned stops

• Tool breakage

• Slug embossing

• Machine failure

• Feeder error

• Dimensional deviations

• Wear

• ……………..

Potential in the stamping and forming process
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The process

© BzSz

Feeder 
(variable)

Feeding end
(variabel)

Brakingangle
(depends on the speed)

Pressure zone

Potential in the stamping and forming process
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Attaching the stipper plate

Cutting force

Cut impact

Coining

Lifting the stipper plate

Monitoring used correctly - cP Control Machine press force measurement

Potential in the stamping and forming process
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Monitoring used correctly - cP Control Machine press force measurement

Cutting force
Punch wear

Tensile strength

Potential in the stamping and forming process
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Monitoring used correctly – cP Piezo signal analysis

Integral differential measurement

Potential in the stamping and forming process
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Wird auf die Stößelplatte montiert

Enthält das Nutenbild des Stößels

Segmentierung je nach Größe des Stößels

Beispiel:

Plattengröße 800*2000*20 mm mit 4 Sensoren.

Erweiterbar auf 8 oder 12 Sensoren pro Platte

Monitoring used correctly – cP Piezo signal analysis

Potential in the stamping and forming process
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• Slug monitoring

• Double sheet control

• Parallelism measurement

• Angle measurement

• Forming depth measurement

• Embossing depth measurement

• LDC measurement

• Active part measurement

• And much more...

Monitoring used correctly – cP Double sheet measurement 

Potential in the stamping and forming process
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First-Touch-Moment

Slug embossing

Monitoring used correctly – cP Double sheet measurement 

Potential in the stamping and forming process
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Scurce: Daimler AG

Monitoring used correctly – cP Double sheet measurement  - measurement and control

Potential in the stamping and forming process
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Monitoring used correctly – Die Protection

Monitoring for condition

Monitoring for changes

Teach -in
Tool-specific saving

Potential in the stamping and forming process
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Potential in the stamping and forming process

Monitoring used correctly – Die Protection
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Process monitoring - A conclusion

• Effects are directly measurable

• The process becomes understandable (weak point analysis)

• Optimise the process through targeted corrective measures

• Greater process stability

• Increased tool and machine availability

• Preventive maintenance of tool and machine

• Reduction of complaint costs 

• Increase in component quality

• Lower part price

• Higher profit

• Job preservation

• Strengthening of the domestic market

• Innovative Toll technology e.g. autonomous measuring & control process

Potential in the stamping and forming process
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Potential in the stamping and forming process

Interest in the lecture?

We look forward to your questions
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