Demolish walls and silos in your organization
through a digital twin approach
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INTRODUCTION
IN SUMMARY

Ibermatica is a global
IT services company
that has been
operating in the
market since 1973.

We contribute to the digital
transformation of
companies, institutions and
organizations, helping them
to improve their
competitiveness through
the application of
technology and knowledge.
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€ 235 million turnover >20 branches ’
€ 9 million profit 10% turnover from international operations
€ 57 million equity 1 software factory

3,200 employees 2 datacenters
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INTRODUCTION

IBERMATICA IN THE INDUSTRIAL SECTOR

PLATFORM BUILDER

We build, integrate and deploy our own
platforms and vertical solutions which have
high configuration and parameterization
capabilities.

MANUFACTURING INNOVATION PLATFORM

SOLUTIONS

ACCELERATORS 4.0

€ ¥ 8 @& P Q

Smart project Predictive Quality 3D OEE Condition
management maintenance inspection assemblies Analytics  monitoring

TECHNOLOGIES & FRAMEWORKS
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We integrate and implement leading platforms
and solutions from the market, providing the
specialized knowledge necessary to respond to
the particular vision, needs and problems raised

by our clients.
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OUR INDUSTRY 4.0 APPROACH
ORGANIZATIONAL AGILITY

A
1 Business relevant event occurs

Integration is at the
heart of agile
| Eventcaa organizations
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Source: based on Hackathom 2002;
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DIGITAL TWIN

Digital twin refers to a digital replica of
physical assets (physical twin), processes
and systems

-
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OUR INDUSTRY 4.0 APPROACH a
INDUSTRY 4.0 ADOPTION PATH

Digitization + Smartization 9
= Digital Business
=) Digital Facilities / Factory
Process / Project / OF = Digital Process / Project / OF
et I M—  § i
ysical : . p )
 IEERY Line / Machines / =) Digital Line / Machines /

. » Components / Tools Components / Tools
(Things) . s

Items and materials

Digital items / materials

vy

Final product Digital final product

Virtual representation =
Physical / logical elements Digital twin
of an industrial reality (Integrated models)

Digitization

Creation of a virtual representation (‘digital twin‘) of those elements that characterize a

specific industrial business reality: physical elements (production line, machines, asset or
facilities, materials, products...) and logical elements (project, process, services, etc.).
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OUR INDUSTRY 4.0 APPROACH
INDUSTRY 4.0 ADOPTION PATH o
Digitization + Smartization
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i Advanced analytics

", 0.proxy(this. ; (patterns and

Digital final product e 00ed0sL o e pI'EdICtIOHS)
(3,b,¢,d){vs

)+ '?fﬁxed)"éturn r

Items and materials
B SO

Digital items / materials

vy

Virtual representation =
Physical / logical elements Digital twin Events and Interpretation and Decision
of an industrial reality (Integrated models) measures queries autonomy

Digitization Smartization OO
Creation of a virtual representation (‘digital twin‘) of those elements that characterize a Solutions that provide the capacity to

specific industrial business reality: physical elements (production line, machines, asset or interpret the reality through O

facilities, materials, products...) and logical elements (project, process, services, etc.). visualization and artificial intelligence,
and the ability to act on it through

microservices and applications.
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DIGITAL TWIN
DIFFERENT EXPECTATIONS DEPENDING ON THE TYPE OF CLIENT

MACHINE / EQUIPMENT MACHINE / EQUIPMENT
MANUFACTURER USER
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DIGITAL TWIN
DIFFERENT EXPECTATIONS DEPENDING ON THE TYPE OF CLIENT

[~ s IMCEEE T

Goals: selling spare parts, better Goals: predict downtimes -> to increase
service, new as a service models, availability
feedback toTechnical office for product Reduce defects -> to reduce rework & scrap

une 2018 improvement . lbermatica



PRODUCT AND PROCESS APPROACHES
CUSTOMIZED ORDERS

PLANNING

MAINTENANCE

Customized
orders DESIGN PRODUCT QUALITY

PRODUCTION

DEFINITION
TECHNICAL
ASSISTANCE

CUSTOM
MANUFACTURING

0

TECHNICAL OFFICE OFFICE FLOOR
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PROCESS

SERIAL
MANUFACTURING
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DIGITAL TWIN

PRODUCT CENTERED '
Virtual model with logic and data that allows the
representation and simulation of the
characteristics and dynamic behavior of a
physical element, from its design to its use.

As used As designed

THING /
PRODUCT

Greater products
Better services

Modeling according to ‘life cycle’
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DIGITAL TWIN
PRODUCT CENTERED

- AL 3D VIEWER

sowersay lbermalica
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PRODUCT AND PROCESS APPROACHES
MASS PRODUCTION

MAINTENANCE

PLANNING

Mass
PRODUCT DESIGN QUALITY prOdUCtion
a =X
PRODUCTION
CUSTOM SERIAL
MANUFACTURING MANUFACTURING
OFFICE FLOOR SHOP FLOOR
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DIGITAL TWIN
PROCESS CENTERED

Office floor

Shop floor

Modeling according to
‘concentric functions’

Thing / Autonomous CPS:

Connected system with decision /
action capacity (intelligence) in

situations that can occur in the context

in which it operates.

June 2018

Manufacturing unit
Factory

Project

Supplier

Industrial customer

;O; EJ
\J
Final E%\%

customer

Product in
prototype mode Operator i
Final

product

Logistic operator Material

Lot

__——

Vi Manufacturing line

Physical element
Embedded sensory
Computational logic

IP Connectivity Embedded data

(Gateway)

Supply chain

Thing - CPS

14

—Smart and connected
factory:

CPPS - Cyber Physical Production
System

— Integrated supply chain:

Suppliers, distributors, wholesalers,
retailers and final customer.

Optimized production

Increased automation

[bermatica
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PRODUCT AND PROCESS APPROACHES

MASS CUSTOMIZATION

PLANNING MAINTENANCE

Significant
customization
of the products

DESIGN

PRODUCT

PRODUCTION

L
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DEFINITION

CUSTOM
MANUFACTURING

0

TECHNICAL OFFICE OFFICE FLOOR
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QUALITY

Increased
flexibility of
manufacturing
conditions

SERIAL
MANUFATURING

SHOP FLOOR
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RAMI 4.0
A STANDARTIZATION EFFORT

RAMI 4.0 covers the different dimensions of

product and process approaches: Reference Architectural Model Industrie 4.0

(RAMI 4.0)
Life cycle of products e
PRODUCT (design phases / type Layers Loy iy 17
development, production / S =

operation of instances)

Hierarchy levels

(Product, Device, Control, e
PROCESS Workstation, Shop floor, G, .

Office floor, Supply chain) B e Bt cted

IT/OT Layers (Business,

DIGITAL )) Functional, Information,
Communication, Integration,
Asset)

Source: Platform Industrie

[bermatica
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PRODUCT AND PROCESS APPROACHES Y ® d
DIFFERENT EXPECTATIONS DEPENDING ON THE TYPE OF CLIENT b

MACHINE / EQUIPMENT MACHINE / EQUIPMENT
MANUFACTURER USER

June 2018 18 / lJerma’( ica



cJerOrin




FINGERPRINT
MACHINES: DIAGNOSTIC MONITORING AND HEALTH PREDICTION

"‘ 9. d‘q

{6}' Operating signals of the machine:

@ For example, it collects speed, power and temperature
data from heads and guides

»
»

Fingerprint O Fingerprint 1

Fingerprint data:

time

Fingerprint 2 Fingerprint n

lllllllllllllllllllll

Health signal of the machine that is extracted from a

predefined test to model health, using signals and
sensors that are installed in the machine. B e
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Navegacion

General FingerPrint

E}

Datos Maquina

Nombre Planta

UC02 - Gepro 502 Location 001

Componentes Monitorizados

Rotary Axis A Rotary Axis B1
@ Linear Axis Y @ Linear &ts Z
Modos de operacion
Waie 0.09)
W Machining (0.26)
Wworking (0.64)
Idle (0.09
Working (0.64)
Velocidad de cabezal
W 0-s000 (0.949)
M 5000-10000 (0.04)
I others (undefined)
0-5000 (0.94
Others (undefined)

5000-10000 (0.04

A SR

A SR

2% Evolucién

A Fx
Modelo Estado
502 ®
A F R
Rotary Ads B2 Rotary &is B3 [Z] Linear &xis X
Rotary Spindle 1 @ Rotary Spindle 2 @ Rotary Spindle 3
Recorrido enlos ejes AFE R
UC2_GEM #xis_Z_Dis placemant . W reconido
UC2_GBM Axis_Y_Displacement -
0 20000 40000 60000 80000 400000 120000
Par en el cabezal principal AL X

W o-s0 0.36)
W s0.150 (0.13)
I Others (undefined) 50 (0.86)

* Others (undefined)

50-150 (0.13)



UC02 - Gepro 502 Location 001 502 @

Analisis A& R Analisis 2 ~FER
® Optimo “®yalor
A Actual “®-Optimo

Spindle 1 Mean Power normalized (W)
XY Backlash normalized (mm) 3

Z Power equivalence to friction normalized (W) Spindle 2 Mean Power normalized ()

YZ Invertion peaks normalized {(mm) Z XY Invertion peaks normalized {rm) 3
X ¥Z Backlash nomalized {(mm) Z ¥Z Backlash normalized (mm) X
imum Power value normalized (W) 2 Spindle 3 Mean Power normalizec
L) L
A
A
a °
3 4 T 8 ertion peaks normalized {mm) Z @ 4 6 3@ Invertion peaks normalized (
oA
ollowing error normalized (mm) X Maximum Power value non
\ A
. =
A 3Z Backlash normalized (mm) Z XY Backlash normalized (mm) Y
¥ Power equivalence to friction normalized (W) X Power equivalence to friction normalized(W)
YZ Invertion peaks normalized (mm) ¥ XY Invertion peaks normalized (mm) Y

¥ Maximum Power value normalizédd#gmum following error normalized (mm) 2 Backlash pormalized (i) Y,




= D @ e

Evolucion de parametros

Parametros A
Méquina: | ACME 6 ~ | Parametros: | Sp1MeanPow (w), Sp2Meanf ~ Q
Navegacion -~

General - FingerPrint 5 Evolucién
TTT L & ¥ |t
Datos Magquina ~
Nombre Planta Modelo Estado
. ACME 6 Location 001 502 @
Lineas ~
g9 “® SpiMeanPow

¥-Sp2IMeanPow

* Sp3MeanPow

24:30:00 24-41-2017 22:30:00 29-42-2017 22:30:00 02:02-2018 22:30:00 09032018 22:30:00 13042018 214:30:00 18-05-2018 21:30:00
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Thank you

Alberto Sotomayor

a.sotomayor@ibermatica.com
+34 943 413 500

www.ibermatica.com
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