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Innovative
Materials

Comprising Flat Glass and High-
Performance Materials, the
Innovative Materials Sector holds
a unique portfolio of materials
and processes relating to habitat,
transport, healthcare and industry
markets. It provides the Saint-
Gobain Group with its innovation-
oriented culture.

5%

Of net sales

+Flat glass

NCl in Europe
NCZ worldwide

Present in

34 countries*

Over

34,000emp|0yees

+High-performance materials

NCZ worldwide

Present in

36 countries*

Over

28 y OOOemponees
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Construction
Products

The Construction Products Sector
designs and develops innovative
solutions to improve the quality

of living places and reduce the
environmental impact of buildings,
with unique product and service
offerings for all construction fields,
tailored to local conditions.

9%

Of net sales

NCl worldwide

0 Plaster and plasterboard
0 Mortars and floor coatings
0 Ductile cast iron pipe

NC2 worldwide

0 Insulation (all types
of insulation products)
0 Tile adhesives

NCl in Europe

6 Wall facings

NC2 in the United States
0 Exterior Products
Present in

62 countries*

Over

47,000employees

*Industrial
presence
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Building

Distribution

The Building Distribution

brings the Group a thorough

under standi

be they building professionals,
private project owners or large
companies. It serves over seven
million customers each year on the

new building, renovation
improvement markets.

6%

Of net sales

NC1 in Europe

Distribution of building
materials

Sector

ng of customerso

Present in

23 countries
and home

Over

63 , OOOemponees

More than

4,100sales outlets
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- R&Dcentersof SaintGobain

- A

= SGR Paris
SGR Compiégne
SGR Provence

France
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4
SGR Shanghai
1China

TOP100

GLOBAL INNOVATORS

3700

researchers

8 cross-business
R&D centers

SGR Brasil
Brazil

1 produit

out of 4 v #
sold by Saint-Gobain
today didn’t exist 5 years
ago
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- R&Dcentersof SaintGobain

Datalab : 3 teams, 25 data scientists
Marketing & Sales
Building Science
Industry 4.0

SGR Provence
France
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GLOBAL INNOVATORS ] 1China

3700

researchers

8 cross-business
R&D centers

SGR Brasil ' ,
Brazil ] ;

1 produit

out of 4 v '
sold by Saint-Gobain
today didn’t exist 5 years
ago
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INDUSTRY 4.0

. ADEFINITION

. PREREQUISITES

. TEAM

IV.  DATA

V.  TOOLBNDMETHODS
VI. EXAMPLES
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- Industry 4.0 : adefinition

The four stages of the industrial revolution

Connected industry is to a large extent self-organizing. The lubricant of a smart
factory is information, which tells the machinery how it should organize itself

in order to complete a certain job.

Late 18th century

First mechanized

manufact

equipment powered
by water and steam

1784

uring

First mechanical

loom

il

L XX
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Early 20th century

Introduction of

mass production
with the help of
electrical power

1870

First assembly line
(Slaughterhouse
Cincinnati)

: pil

Early 1970s

Use of electronics and
computers to automate
manufacturing
worldwide

1969

Use of electronics and
computers to automate
manufacturing world-
wide

Lo

@) BOSCH

Invented for life

“Cyber-physical
systems”:

real objects and
virtual processes
are interlinked

Connected industry -
smart factories

100000000
Source: DFKI 2011, Bosch
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- Industry 4.0 :opportunities

o P Do Do Do I P>

Shorter delivery timeg; production of a customized product before commissioned by
customers

More robust production¢ production units autonomously learn to deal with exceptional
situations

Reducinghuman errorsc increasing use of intelligent robots reduces production errors
(especially in case of batch size 1)

Better usage of workinghours ¢ advancedwvork hour planning by combining human and
robot resources

Predictive Maintenance; determine the condition of irservice equipment in order to
predict when maintenance should Iperformed

Saferworking conditionsg working environments with high security risk can increasingly be
done by robots

Automation of human activitiesq modernartificial intelligence allows the automation of
complex tasks that were previously donehoymans
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Data science fomdustry 4.0

21st cent.

Smart networks of

_ humans,

Source: infineon.com 20th cent. s z@ -
\ ’ ammcmce machines and
. products
oanonoonn 1
19th cent. ’ -
a EEEN
18th cent.
E 3 Computerization Digitalisation S
Of DYOdUCtiOI'I How can an autonomous response be achieved?

"Selfoptimising”

Electric power

for assembly _
Steam power ,. What will happen?
lines and mass “Being prepared”

from agrarian roduction 3
to industrial P = Why is it happening?
SOCiety "Understanding”
What is happening?
“Seeing"
Prerequisite
Computerisation Connectivity

© acatech/ FIR @ RWTH Aachen University
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' Industry 4.0 prerequisites : connectivity

Credit: Max Pixel P.XU et al. Visual Diagnostics of Assembly Line Performance inFastartes, VIS 2016
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