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What is our digital twin (DT)?

First half Second half
1. Physical llmatar Crane How does DT help engineering
2. Crane PLC designers?
3. Industrial PC/OPC server * Short intro to Teamcenter
4. MindSphere  How is usage data presented in
5. llmatar Twin in Teamcenter Teamcenter?
6. Analyzed Twin information
?
7. New Crane What next:
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What are the components of our DT? é‘%%
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New crane

4. MindSphere
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Where does the data come from?

Phy

matar crane

Physical limatar crane

Real world via sensors (and actuators)

How is the data transferred?
« Wires
« Digital and analog signals

Could there be additional sensors?
« RD Velho NB-loT

A,, Aalto University Icr:uad;;tl:isal Internet I I m ata r K1 60 52 D ig ital TWi n


https://rdvelho.com/fi/tagit/nb-iot

What controls the crane?

Crane PLC (Programmable Logic Controller)

Why do we need this for sensors?
« Sensor data to control the crane accurately.

N

2.
Crane PLC

Standard in industry automation systems

Data transferred via wires, various protocols.

Sould we put this into cloud?
Control-as-a-service from the cloud
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https://doi.org/10.1109/WFCS.2014.6837587

What processes data locally?

Industrial PC

What provides the data to other devices?
« OPC UA server

Data transferred via WiFi.
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‘Industrial PC/OPC Server What else could we do with the
o p—— . \\ ((.‘))) Crane usage data tWO'Way OPC UA |nte I’faCer)
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What ensures security in public internet?

MindSphere gateway

What provides the data to other devices?
« OPC UA server

Crane usage data transferred via WiFi.

MindSphere gateway

= gy < ©

Crane sage data

A”? T | G limatar K16052 Digital Twin



What provides engineering knowledge?

limatar Twin in Teamcenter

Adds the engineering context to the data.

« Combines design criteria and as-built model of the
crane to the previous data

5. L
llmatar Twin in Teamcenter

Could all engineering data be available in one place?

-

What could be achieved if the engineering data was

machine readable?
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How is the data visualized? ‘%9

| Product development

Analyzed Twin D
information &/ “h 6 '

| * Analyzed Twin information

nformati .
ation to Serwce/operators
SHEAVE: ROPE SHEAVE x2 [> 52296584

MindSphere app ? \—
embedded to
Teamcenter ‘

Simultaneous view to
» product structure,

e usage data and
« 3D model.
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. s (3
How do engineers use the usage data?,%a

. . | Product development | %
Designing New crane ﬁ 7.
New crane
; f\,/if"

Use the use experience of existing cranes to \
define best fit crane for purpose.

Ease the workload of engineers by bringing the data
more available.

What would be the most useful ways to leverage all
the data of the digital twin?
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End of first half é‘%a
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5. L
llmatar Twin in Teamcenter
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How does DT help engineering designers?
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SIEMENS

Revision: Latest Working Effectivity: Today Units: All Units (53095482/1;1-CRANE) Variant: No Variant Rule (53095482/1;1-CRANE) Owmer: ed (ed) Date Modified: 19-Dec-2018 1030 Release Status: Type: Part Revision

O B v R E Overview Analytics Where Used Attachments History Relations Collaboration NX Properties Reports )
(@
= Element Name % D 2 $  Seq. $  Quantity B B e 8 6 © B & w70 f B ©
{T BUILDING 53359291 1 10 "
Iy E TOWING ARM [> 153357386 1 20 TD
E TRAVELLING MACHINERY... [> 53007478 1 30 2
END CARRIAGE [> 53301466 1 40 @
BRIDGE PANEL [> 53295989 1 50 ky
IS
F 5324215 6 &
B ESTOON D 53242155 1 60 k&,&
@ HOIST; DOUBLE GIRDER D 53241129 1 80 <2
s
END CARRIAGE > 53301466 1 90 @
s
E GIRDER; MAIN GIRDERx2  [> 53095523 1 100 2
! LASER DISTANCE SENSOR  [> | 53527129 1 120

D LIMIT SWITCH [ 53526980 1 130

D LIMIT SWITCH

o
vl
5
5
=]
)
8
=1

Aalto University Industrial Internet - - - Juuso Autiosalo
A” limatar K16052 Digital Twin



How does DT help engineering designers?
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How does DT help engineering designers?
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How does DT help engineering designers?
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How does DT help engineering designers?
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Bearing has made:

1142.24 cycles with load == 30kg.

666.21 cycles with load > 30kg.

1808.45 cycles total out of 10000 cycles before next inspection.
Hook has moved in total 284 .07 metres in lifting path
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ow does DT help engineering designers?
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NB! Removing traces etc. form graph can cause y-axes to not be in same relation to each other as before.

Y-axis on the left side has number of cycles and Y-axis on the right side shows number of cycles in relation to maximum designed lifetime of bearing in
percents.

Graph plots beareing's total number of cycles made in reference to time axis.

Maximum designed lifetime line shows maximum number of cycles beareing can do.

Estimated lifetime shows estimation how long it will take for bearing to reach its' maxumum designed lifetime. It calculated using least square
regression. LSR Algorithm

Red dots on graph show dates that bearing was inspected.
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What next? ;@2
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Fleet data 9 ﬁ
Machine learning Qe G 6- Analyzed Twin information
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Component lifetime

Maintenance @ i

Augmented reality
loT sensors [@

5. L
llmatar Twin in Teamcenter

Your ideas? 4
R a0 O]
L e W
Further future directions SRR

in the afternoon. o
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Questions?
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How to join the DigiTwin
network?




What does it mean in practice?

To be honest we don’t know exactly.
(We are starting a Master’s thesis)

Every partner will most likely have their
own story

Student project collaboration?
loT sensor?

What are your needs for networking?
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Campus Juuso Autiosalo



Why are we calling you to join?

Ecosystem convergence

Competence Business
ecosystem ecosystem

Policy partner
Platforms
\
—

\
; \
Service partner \
\

N
N

Data management ~
Analytics
Cloud — Tech partner 1 <4 —— C
Networking -7
L/ 7
B s
Connectivity <

7
Tech partner 2 //
Intelligence /

/
/
/

Sensing & actuating

!

Tech partner n

Assets
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How can you join?

Proposed steps of collaboration:

1. Loose
« Information channels: events and various digital methods

2. Moderate
« Some concrete prototype (digital or physical)

3. Tight
« Customized per partner, business?

Aalto acts as a facilitator for the network.
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What now?

Loose cooperation => Moderate cooperation?
Finding the business case together
Be proactive!

Also more events coming, keep posted.
Suggestions for events => Slack workspace

Digital twin of Aalto campus

/Concrete actions right\

now?

Share your perspective on
digital twin?

digitwin.fi/join-slack

Use hashtags?
#digitwin
#digitwindemoday

Propose a meeting?
Qari Juhanko /
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http://digitwin.fi/join-slack
mailto:jari.juhanko@aalto.fi
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Questions?




