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Industry 4.0: Opportunities for Colombia

We are part of the

We are main provider

" for industrial solutions Bosch Group

at the more than 270 P —

l plants worldwide

We lead the
Industrial Technology area

We are leaders in hidraulics,
automation and control

Wy S 7

We co-created Industry 4.0
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Industry 4.0: Opportunities for Colombia
What is not Industry 4.07?

» A standard product

» A warranty for success

i4.0

CONNECTED
INDUSTRY

» A unique solution

» Forced automation

rexroth Then... What is it?
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Industry 4.0: Opportunities for Colombia
It is the potencialization of two technologies

Business models o = ' "Business models
Paradigms 3 Paradigms

Nr
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Industrial technologies are combined and enriched with IT tools, generation a
higher benefit for the organization.
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Industry 4.0: Opportunities for Colombia
It is an industrial revolution

Mechanization Electrification Digitalization loT, lloT, AloT

It is a human and organizational revolution

The main change relies on people and
organizations.

New concepts generate new challenges.
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Data: the main ingredient : N »
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= Data acquired and processed " « Datos relacionados al entorno
electronically and automatically S (p.ej. temperatura, humeda)
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Industry 4.0: Opportunities for Colombia
loT, lloT, AloT, Industry 4.0

lloT - Industrial
Internet of Things

lIoT - Internet of Things
= Connected objects

|
|
|
(e.g. smartphone) j = Connected =
iﬁ I machines g O
_~

AloT - Artificial
Internetof Things

= intelligent objects Industry
= Connected industry
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| T - Tm= =
« modern . ¢Now « outdated
.\ what? :
e interconnected | e chaotic

e autonomous » process-oriented

——t S
=T

I -

MISSION 14.0
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Industry 4.0: Opportunities for Colombia

Expectations for Industry 4.0
,. § | 51 S

B Cost reduction , . : _
N 1 7/ e Minimize scrap
H o'.'/' \5?
00 Reduce machine stops : I | A R
: ‘ Avoid bottlenecks
Improve and optimize - = . | |k

productivity | i % 1] Minimize stock

New methods / tools

.‘ %.‘ |
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Industry 4.0: Opportunities for Colombia
Characteristic: Interconnected machmes

1T T A ey T U ———— T T T S T - 1
| v I
| Automated material '
I | I
I - »sshare " l
1} = production | I
| | '
| iy | |

, | Al e TR |
! _— |
I - _ I
l Individualized Individualized :
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| Flexible Manufacturing I
I Control via MES (Manufacturing Execution System) I
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Industry 4.0: Opportunities for Colombia
Characteristic: digital twin

‘inz&.AﬁkE‘r‘lr‘ - ;? L alnle

Virtual reproduction of objects and its conditions

« Virtualization at early stages (e.g. functional design) avoids high
prototyping/testing costs

o ,Life* twin makes a complete product lifetime simulation possible
without even produced a prototype
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Industry 4.0: Opportunities for Colombia
Characteristics: fast interconnection and flexible configuration

& 7
.l

Value net based on IT infrastructure

* Interconnecting machines, processes and
persons

Flexible machine integration and
configuration

Process divided into steps / modules
Machines able to align to the process
e ,,Plug and produce® concept
Product leads the process
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Industry 4.0: Opportunities for Colombia
The easy way to begin with

*

Meavwdy

€3 Bluetooth ’_ %
' @10-Link
S USB

Simply.
Connected.

—

Gateway 2] Bosch loT Cloud

loT Gateway

CONNECTED
INDUSTRY
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Phase 3
Learning

Phase 2
Controlling

Phase 1
Connecting
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Artificial Intelligence
Machine Learning

Algorithms

Software
+

Hardware (sensores,
interfases)

Autonomous

process
modification

Complex and
autonomous
decisions

Maintenance

Process
supervision

complex
expensive

profitable

slow

implementation

fast
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But wait... please be LEAN
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. need a LEAN *

~process b
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It makésS no sense
to plement a
new technology on
WASTE
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Industry 4.0: Opportunities for Colombia
So far for production...
What about other areas?2% .
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Industry 4.0: Opportunities for Colombia
Predictive maintenance with Industry 4.0
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Corrective Maintenance = Maintenance " Predictive Maintenance

» Conducted when a damage » Regular periodicy » Only conducted when neede
oCcurs

» Based on engineering data » Based on engineering data,
» Not predictable but avoidable real-time, statistical and

» Includes a security factor historical data

» Cost/time -intensive
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Industry 4.0: Opportunities for Colombia
Data Management

Unknown data Model application

Sensor data

Model

Machine
Learning

v pumnp 2 Heatth TS pump 1 Heatth  TEESE o)) Health I
“Health” status () = (=) = (=) o
Model

Machine Machine Machine Machine

Learning Learning Learning Learning

Library
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Industry 4.0: Opportunities for Colombia
E.g. hydraulic pump

100
80
= 60
=
a Anomaly detected
2 40
I S
» |
= 20 I nd Results:
o Pump replacement = Damage prediction
- 0 —— Pump Health = Pump worked until replacement
uﬂ‘rﬁﬁ Q%,@ Qg,n% X 12 \ A2 ﬁ,ﬁ“l . Unplanned machine stop
’Lﬁﬂ - 1@1 - lﬁﬁ - ,@{1 g @ﬂ g 1(}{1 - avoided
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Industry 4.0: Opportunities for Colombia
Logistic assistance system

Agile production

Intralogistic platform

lannin
RFID P :
* Fleet management « Intelligent
. - Generates Supermarket
e Autonomous vehicles real-time data
* Intelligent T el
supermarket - Digital value
stream
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Industry 4.0: Opportunities for Colombia

Data Cloud E RFID gate

Order Source Production Despacho Order
Own plant Own plant
s E » Warehouse -----E--, ————— El-» warehouse -—m-—} e
ap) --'-! ! v @ _ - o)
: m Material —-E-» Assembly :

I
| |
External ! E- ---------- @---------_—_—_1 : External
— Y S — I_____’
S = N -  Pre ) ﬁ
assembly

Industry 4.0 related technology applied outside the typical plant boundaries
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Industry 4.0: Opportunities for Colombia
Video: What do the customers want today?
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Industry 4.0: Opportunities for Colombia
Unknown for much: the human factor

= The professional has to know all the tools.
» He must decide which tool to use where and when.

= The suitable solution depends on the person.

Do we have the right professionals?

Is our educational system prepared for
this new mindset?
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Industry 4.0: Opportunities for Colombia
Key tasks for education in Industry 4.0

New talents Professionals

+ +

« agile - experimented
* receptive  methodic
* bold « planified

[ [
 impulsive | \&f" « slow
 chaotic \\  unflexible

\ hi. |

Education has to focus on both * narrow-minded

« without experience

([ ]
e roups!
[ ]
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The imposible
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Thanks you for your attention!
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Thorsten.Koerner@boschrexroth.co
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