- S
' - - et
o
{

Smal‘tFac ' ory ® - *\



& Y




The .
of tomorrow will be smart
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Challenges for industry are growing worldwide

Increasing competitiveness

+ Energy and resource - Shorter innovation cycles - Individualized mass

factors of competitiveness Larger data volumes . Volatile markets

+ High productivity

Manufacturing is changing faster than ever before
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Industry 4.0 is smart devices turning
Into smart products turning into smart
factories.
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W The evolution to Industry 4.0 in production

From Industry 1.0 to Industry 4.0

First Second Third
Industrial Industrial Industrial
Revolution Revolution Revolution

based on the introduction | based on mass production | based on the use of
of mechanical production | achieved by division of electronics and IT to
equipment driven by labor conceptand theuse | further automate
water and steam power of electrical energy production
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First conveyor
First mechanical loom, 1784 belt, Cincinnati
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Development phases

“Smart” products

* The product to be manufactured 1 0 Mechanical.
has all the necessary information for manufacturing and

every step of its production. infrastructure

Autonomous production facilities

+ Optimized organization of networked production 0 Electronics, PLCs,

w

facilities taking into account the IT |
entire value chain Intelligent

* Production steps are configured flexibly
in response to changing situations

infrastructure

Reduction of complexity due to “smarter” structures.
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Manufacturers will be faced with key decisions on how
they plan to compete in this new  marketplace that
favors competing on value over competing on price.
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The market for industrial [T and software is expanding by about 8% each year

Billion EUR

0 +8% . CAX
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Industry softw:

» Collaborative Product Data Management
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» Digital Manufacturing
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v 20-3D process design
and engineering analysis tools
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Real
production

» Manufacturing Execution Systems
» Command and Control
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What do Bosch, BMW or
Gillette need to do this?
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The six elements that make “Smart
e ooooooCCCoCoooiioooieoossossooooooooos actories™ -

(1)Flexible manufacturing,

(2)Automation,

(3)Robotics,

(4)Computer- aided design and computer-
alded manufacturing (CAD/CAM),

(5)Concurrent engineering, and

(6)Computer-integrated manufacturing.
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A flexible manufacturing system is a manufacturing system
that can produce a variety of products on a single
production assembly line.

The typical flexible manufacturing system has three
components:

1. Several workstations and a computer that controls their
operations;

2. A computer-controlled transport system that moves
materials from one machine to another and in and out of the
system,

3. Loading and unloading stations.
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