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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.” =
g DEFINITIUN 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 ——
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4 phases of the process analysis —
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Potential in the stamping and forming process

Goals of the process analysis

Process understanding
Process analysis

Source: krisanapong detraphiphat / Getty Images
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Potential in the stamping and forming process

Tools for process analysis

Fehlersammelkarte Paretodiagramm Korellationsdiagramm

Simulation

Simulationen zur Verkiirzung der
Prototypenanalyse

Baugruppen

Optimi ) der Maschinenr durch
umfassende Fertigungs- und Montageplanung

Entwicklung und
Konstruktion

Optimierung der Produktkonstruk-
tion, fr weltweite Anforderungen

Produktion

Verkniipfung der virtuellen Produkt-
entwicklung mit der physischen
Fertigungsumgebung

Datensammlung

Lieferung
Identifikation und Prifung von
Brainstorming Zeitreihendiagramm Ishikawadiagramm Lieferanten aus aller Welt
Planung
Umfassender Einblick in Support
die Risiken und den Nutzen von Laufende Maschinenwartung fr
Innovationen und Portfolioplanung optimale Leistung

* Process performance indicator compass
* ISHIKAWA method

* Turtle method

« SWOT analysis....

Source: RPL Con

3 R &
2 Frau"hdﬁﬂ "FIBRO !smamz'sog!mm {:_."3"”;‘9',,“ BRUDERERZ 11.04.2024 ©unidor TRsystems GmbH Sascha Schéafer 5

PRECISION - SWISS MADE




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

Result of the classic process analysis
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Potential in the stamping and forming process

The future of our business

Forecast increase and decrease in jobs due to the transition
from conventional to electric engines in Germany

2020 2025

49 000

Aufbau

21000
[T™%] -21000 -66 000
Abbau -
Saldo
-45 000
+28 000

HANDELSSLATT-GRAFIK Electric motor production at Bosch

Much bit fewer components than for a conventional engine
1= ﬂ

Source: Handelsblatt

= & n .
"Frau"hd.ﬁﬂ "FIBRO !smumz'sog!mw (:;“;we“m BBIIIWJEREH:I 11.04.2024 ©unidor TRsystems GmbH Sascha Schafer 10




Potential in the stamping and forming process

Controls in the car

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

Rear ultrasonic sensors:
* Parking assistant

Ultrasonic sensors at the

+ ACC : L , 2
. Parking assistant : a
— ; : Surroundings camera:

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

Source: Audi
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Potential in the stamping and forming process

Sensors in the car

Axle load sensor | emperature sensor Voice Control  Toggle switch module

Blind spot sensor Rain sensor

Kurbel-\
wellen-

sensor

Camera Distance sensor

Axle load sensor

Cam shaft sensor
Wheel speed sensor

Wheel speed sensor Ultrasonic sensors

Level sensor
Lane detection
\

Fuel level sensor

Axle load sensor

Wheel speed sensor
ndeor temperaturesen

Blind spot sensor
Car management

Transmission sensor
Oil level sensor
Axle load sensor

Steering angle sensor

Outdoor temperature sensor /

Lane detection Wheel speed sensor

Source: Audi
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Potential in the stamping and forming process

Controls in the stamping and forming process - The cockpit

' e --l
* Machine press force measurement BssaEaaR s =

« Die protection || =
* Double sheet measurement :
m | D ﬂ

* Punching slug monitoring
* Piezo signal analysis

« Force measurement in the tool — | ©
e Cams = — T 3 nidor Viso,017 | et
» Deformation monitoring i * o
«  Strip thickness measurement
* Measurement data acquisition
« Temperature measurement

* And much more...

Cams Luftdruck Ollemperalur
71 284

laintenanct
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Potential in the stamping and forming process

Sensors in the stamping and forming process

* 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

Source: TRsystems
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Potential in the stamping and forming process

Advantages of process monitoring? Avoid unplanned stops

* Tool breakage

Slug embossing
Machine failure

Feeder error
Dimensional deviations
Wear

Bt kil <
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Potential in the stamping and forming process

Feeding end

(variabel)

Feeder

(variable)

Brakingangle

(depends on the speed)

22
‘\\,;!

Pressure zone

uT
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Potential in the stamping and forming process

Monitoring used correctly - cP Control Machine press force measurement

uni d or Systemvorgaben Autorisieren | Winkel Werkzeug ?
S o [~ 7
TRsystems gmbh | 19-39 05 11 2014 Einrichter 0 ’ 0 55dgfg u

Fenst Kraft Winkel
nsie
ljg;rjr Dauerlauf

Kraft vorne links Min 0,0 KN Max 552 KN |i| Aus

wachung 120

. . 80
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Potential in the stamping and forming process

i

Monitoring used correctly - cP Control Machine press force measurement

H Systemvorgaben Autorisieren | Winkel ¥
unidor |~ | Averseen [T
TRsystems gmbh | 19:39 05.11.2014 Einrichter ’ u

Kraft Winkel
Fenster
Uber-

wachung 120 Kraft vorne links Min 0,0 KN Max 55,2 F

I Punch wear |
Historie 80 .
- o =

-
> B
B -

Tensile strength -
e e | e v [ I me—
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Potential in the stamping and forming process

Monitoring used correctly — cP Piezo signal analysis
uni d or Systemvorgaben | Autorisieren | Winkel Werkzeug

TRsystems gmbh | 12:26 24 02 2022 Einrichter 11738529

PSA Parameter

Kanal 4 Min -2986,0 pC Max 16226,0 pC

¢ 1 - R S

Linear verkleinern

Anlaut- Uberbriickung
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Potential in the stamping and forming process

Winkel

- Systemvorgaben Autorisieren Werkzeu
unidor | et | Averseren -

o -
TRsystems gmbh | 1356 13 102014 | Administrator 29 7 Z 1 MitHuellkurve

3D-Ansicht

sung 50

X Start

0|

g

Uberwachung

uuuuu

winkel [7] 198.0

CeSS,k
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Potential in the stamping and forming process

Monitoring used correctly — cP Double sheet measurement

*  Slug monitoring

* Double sheet control
» Parallelism measurement

* Angle measurement

* Forming depth measurement

« Embossing depth measurement
* LDC measurement

» Active part measurement
 And much more...

R od
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Potential in the stamping and forming process

Monitoring used correctly — cP Double sheet measurement

H ystemvorgaben Autorisieren VWinke
unidor 199.3°

TRs\/sten'\sgmbh‘ 1410 04.04.2011 Einrichter

Doppelblech 1 Min 12451 pm Max 1999 0 um
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Potential in the stamping and forming process

Monitorin

- Systemvorgaben | Autorisieren | Winkel Werkzeug
unidor | ot | Avermeen | To o oo | Wetes | €Y
TRsystems gmbh | 12-13 22 02 2019 Einrichter ’ 1 =

senitwertc MEONNN g [OONNN

Regelbereich 10,00 5,00

4,00

Zurack

Schiebersteuerung 5 e
Betriebsart ggzcg'%‘g'g”"g L Geschwindigkeit mm/s
Soll Manuell - Automatik 400,00
Verzogerung mm/s*2
st ManueI—_—— 5000,00 Manuell 5,00
Schieber 1 Schieber 2 Schieber 3 Schieber 4 Dauerlauf
Aus
Regler ein Ein Ein Ein Ein
istposition BBBONT Ee7E gaETE | piooo ]

Solposiion 10,000 |, BOOONN |, 200000 | {O00ON PR
Endlage oben 29,00 29,00 29,00 29,00 ]
Endlage unten 0,00 a 0,00 ab 0,00 ab 0,00 Ab

EG oben 15,00 12,50 17,00 29,00
- EG unten 5,00 Bl 7.50 N E J‘”f’“’" non Beden

Scurce: Daimler AG
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Potential in the stamping and forming process

Werkzeug

55dgfg

Dauerlauf
Aus

a 30
@ Gewindel

o 30

@ Gewinde2

Dynamisch

Start Zwvei-
Manusll | & Hand

o 30 &0 90 120 150 180 210 240 270 300 330 o

Dynamisch

R -
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Potential in the stamping and forming process

Monitoring used correctly — Die Protection

,

L5
Werlzeugsicherung

@ VORSCHLUEB UBERWACHUNG
Diwnamizch

F_'—L-_—Iﬂl
- 0 30 ] a0 120 150 150 210 240 270 300 330 360
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Potential in the stamping and forming process

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

= & n .
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Potential in the stamping and forming process

We look forward to your questions
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