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« Bystronic glass 4.0
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Because we care

Service
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Innovative solutions for productive

processing of architectural glass
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Because we care

Insulating glass manufacturing

Cooperation partner

Line control

Sorting g§Cutting & Loading  Washing Spacer
breaking application
Edge Inspection

processing Frame
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Strategic
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Cooperation ead

HEGLA

Handling

Services
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Data exploration in the machinery industry
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Data exploration in the industry

Because we care

Auswertung von Maschinendaten

Es nutzen im Unternehmen die Maoglichkeit, Maschinen- oder Sensordaten bzw. Servicedaten auszuwerten

Mitarbeiter:
bis 600

tiber 600

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[Oja @ nein SAS Deutschland 2013
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Why is the situation like this?

Because we care

a . . a a i i *
Griinde gegen die Auswertung von Maschinendaten* ST DA L A R S A S

Bel der Auswertung von Maschinendaten splelt eine:

I3 sehr groBe Rolle [ groBe Rolle  [] weniger groie Rolle [ keine Rolle

Es werten die Maschinendaten nicht aus...

... weil sie keinen Mehrwert 53 mﬁ,,i“,?,‘f,‘;,"f:;,‘;',‘&i'i,:ﬁ
fiir das Unternehmen sehen Fehler im Produktionsprozess
reagieren zu konnen
... aus Kostengriinden 27
.. weil es technisch e g
nicht méglich ist U Produktionsfehlemn
... wegen fehlender Expertise 12
Die Sicherung und
... weil die Zustimmung E mmm“:gn:;
des Betriebsrats fehlt
Auswertung ist in Planung 8 Die Erhéhung der
serviceefektivitat
T T T T T T T T \
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Die Viermaidung von
A Imageverlust durch magliche
O insgesamt** Rickrufaktionen
* Basis: Unternehmen, die Maschinendaten derzeit nicht auswerten f T T T T T T T T T
** Prozentsumme grdBer 100, da Mehrfachnennungen maglich 0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%
SAS Deutschland 2013 * Basis: Unternehmen, die Maschinendaten auswerten
5AS Deutschland 2013
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Economic potential of data exploration

Because we care

__

B Verbesserung OEE

B Prozessregelkreise

B Verbesserung vertikaler und horizontaler Personalflexibilitat
B Einsatz von Smart Wearables

B Erweiterung Leistungsspannen
Komplexitatskosten B Reduktion trouble shooting -60 bis -70%
B Prosumer Model

B Optimierung Lagerbestande Ersatzteile
Instandhaltungskosten B Zustandsorientierte Wartung (Prozessdaten, Messdaten) -20 bis -30%
B Dynamische Priorisierungen

©Fraunhofer IPA erganzt durch Fraunhofer IPT

Fertigungskosten -10 bis -30%

© 2016 — Bystronic glass / KPU / 21.09.2016 8 www.bystronic-glass.com



Levels of data exploration

Because we care

Digitaler Schatten

Data Analytics

- |
<-11--

Analysieren & Prognostizieren

Spiegelung von
Cyber- und physischer Welt

|| In the 90’s
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EYE uNIE CIP Verbund-Produktionskonzept fiir die auftragsbezogene TPS-Isolierglas-Fertigung LEN DT
TR CIP combined production for order driven TPS insulafing glass manufacturing HHR

) % i i
CNC Formenschneidmaschine SMFR Brechsyslem mit BYSHOW S pl Sorfiersystem mil Facherwagen TPS-Applikator zur Direktapplikation des thermo- CNC -Versiegelungsautomat fiir Rechteck- und
CNC shape cutting machine SMFR Breaking sysiem with BYSHOW cutting plan display  Sorfing system with storage wagens P5-line plastischen Randverbunds Modell-Formate
TPS -applicatar for direct applicaton of thermo- CMNC sealing robot for rectangular and shaped
plastic spacer insulating. g)'c’:ss units

-Linie
-Line

Thermo
Plastic

Glaszuschneid- und
Sortieranlage
Glass cutting- and
sorting system

I 1T

o
[ [ 1 11

Example for digitalization of production

in the glass processing by end of 90’s
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Bystronic glass 4.0
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Levels of data exploration

Because we care

Digitaler Schatten

Data Analytics

. |
<-11--

Analysieren & Prognostizieren

Cyber- und physischer Welt

Spiegelung von

|| In the 90’s

Today: Bystronic glass 4.0
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Bystronic glass 4.0
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Predictive
Maintenance
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Four Elements of Bystronic glass 4.0

Because we care

Predictive Maintenance Process Optimization

Be informed in time to plan maintenance Optimization of the grinding process by
when needed measuring and evaluating the active current
of the spindle

Production Efficiency Production Interaction

Combine machine and production data to Be connected between IGU Production and
increase Overall Equipment Effectiveness Window Glazing
(OEE)

© 2016 - Bystronic glass / KPU / 21.09.2016 14 w.bystronic-glass.com



Predictive Maintenance
Be informed in time to plan maintenance when needed

Because we care

(O Temperature (O Humidity @ Current (_§ Vibration () Distance () Air pressure and consumption © Bearing (O Cycles

O Overview

© 2016 — Bystronic glass / KPU / 21.09.2016 15 www.bystronic-glass.com



Predictive Maintenance

Because we care

Bystrinic [l |

Production Exit

GMP: Peak Strom Bearbeit. | GMP: Strom Bearbeitung | Transfer: Anzahl Fahrten | Transfer: Wegmessung P, [ GMP: Lagerzustand | GMP: Anzahl Fahrten
min max min max in max min max min max min max
in: 0.0 in: 0.0 in: 0.0 | resst in: 0.0 in: 79380 in: 0.0

reset |
S —
5 13:49:05 14:19:05

| Umgebung: Luftfeuchte

max

out: 3707.0 |

13:18:45 14:18:45

GMP: Peak Strom Leerlauf | GMP: Strom Leerlauf
min max min

13:19:05 13:49:0"

| Schaltschrank: Luftfeuchte | Transfer: Wegemessung P2 | GMP: Schwingungen
min max min max min

]

14:19:05 13:18:50 13:48:50 1 44 L

m 0.0 n 0.0 n: -14759.0 in -21605.0 i 10215.0

out: -11.1 out: 62.5

1 L 13:18:50 : 13:18: 3

Anlage: Druckluft | Schaltschrank: Temperatur | Transfer: Temperatur | GMP:Temperatur

min max min max min max min

in: -27946.0
out 94,3

44 14
| Umgebung: Temperatur

min max

in: -143.0 in: -24516.0 in: 4810 im: -25539.0 in: 32649.0
out: 0.4 out: -13.1 out: -22.0 out: 33.4 out: -252.5

© 2016 — Bystronic glass / KPU / 21.09.2016 16 www.bystronic-glass.com



Process Optimization

Because we care

The current of the grinding spindle is measured during grinding and used to

» Correct the alignment of » Detect defects of the » Determine the right

the part on the table of ground part, e.g. chips moment to redress the
the grinder grinding wheel

© 2016 — Bystronic glass / KPU / 21.09.2016 17 www.bystronic-glass.com



Process Optimization

Optimization of the grinding process by measuring and
evaluating the active current of the spindle

Because we care

Live trend

-~ 'C'C‘Od PrELEy show Defects lead to abnormal
uniform grinding current — grinding current P
el el
et 3 P .|
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Production Efficiency

Combine machine and production data to Because we care
increase Overall Equipment Effectiveness OEE

B Waste
B OEE

Usage of machine data for Summary reports and OEE (Overall Euipment
generating reports of the comparisons for the Effictiveness) is displayed

Efficiency increase by
usage of this information

for the maintenance
optimization or other
planning tasks.

production batches per production management when the interrupts get
day, week, month, year logged by the operator.

© 2016 — Bystronic glass / KPU / 21.09.2016 19 www.bystronic-glass.com
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Because we care

Machine Terminal Web based Application App for mobile devices
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Production Interaction

Because we care

Position and

fl
quc::n::: Ois cv The glazing robot
I:equesgtef by the Seamles removes the IGU in
automated PRODUCTION the reverse sequence

INTERACTION directly from the
without manual glass transport rack.
handling and without
time-consuming glass

buffering

window glazing

Accurate,
reliable and
gentle IGU
palletizing by
robot
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Production Interaction

Be connected between IGU production and Window glazing

IGU
Manufacturer

Robotic
palletizing

Bystronic glass

Supplier of solutions
for IGU-offloading

M
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Company scanning Software
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Because we care

Tecauma

Supplier of solutions
for Window glazing

&
y

Window
Manufacturer

Robotic
depalletizing
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Outlook
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Byglass 4.0 - 2020

Because we care

Insulating glass manufacturing

Cooperation partner

Coop. partner

PPS Line control

Suppliers
Glasses
Sealant
Butyl
Spacer v
Desiccant ELe

Cutting & Loading Washing Spacer Assembly ~ Sealing Unloading Window fabrication
breaking application » Sash
Edge Inspection

+ Frame
: Frame
processing

production e Facade elements

Preferred Partner|

Handling

Services

BYglass 4.0
Horizontal and Vertical Integration of Value Chain
Process is optimized for Mass-Customization
Inline E-Commerce Shop for Trade articles
Central Logistic Services for Logistics, Procurement,
Production Planning etc.
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