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Changes for the Better

FUTURE OF THE Al MACHINERY MARKET

* Predictive & Preventive Maintenance

+ €45.000.000.000
» Estimated annual cost of unplanned machine
downtime in Europe
* 42%
» Proportion of machine downtimes due to faults in
automation products
+ USD 5.261 million > USD 81.582 million
+ Expected Market of Al-based Predictive and
Preventive Maintenance (2021 > 2031)
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Source: https://www.researchnester.com/
Global Predictive Maintenance Market Size, Forecast, and Trend Highlights Over 2021 — 2031 /



PREDICTIVE AND PREVENTIVE MAINTENANCE

Detecting abnormalities |,,.ting

{ Edge Computing / Al )

AR headset

Mitsubishi Electric
Al technology.in.real-time

Normal wayeform data
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Predictive Maintenance

PREDICTIVE
MAINTENANCE

Maisart

Mitsubishi Electric's Al creates the State-of-the-ART in technology
Al - Artificial Intelligence

Information and warnings in text form

Preventive maintenance planning


Presenter-notities
Presentatienotities
Conveyors (only 5V incremental) are connected directly to robot controller. For multpile robot we have signal splitter for encoders.
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PREDICTIVE MAINTENANCE

Live evaluation
« Symptoms recorded in the field and evaluated in real time
Detection of damage or wear of grease, gears or bearings

Simulation and preparation

Intelligent, computer-aided functionality
Basis: Robot programme

Estimation of the lifetime of the components

Maisart

Bearing Ball screw / ball spline
]
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The grease (15, 6 axis) consumption degree exceeded 100%.
Grea! nded.

ease supply is
The timing belt (J5, 6 axis) consumption degree exceeded 100%.
Timing belt replacement is recommended.

Mitsubishi Electric's Al creates the State-of-the-ART in technology
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Supply chain

66
DIGITALISATION
IS THE PROCESS
ADDING VALUE

Edge ¢ _ | FROM
TRE = \s DATA

29

Production site
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Digitalization
Yes, BUT:
Every company is different!

Approach SMKL.:

Smart
Manufacturing
Kaizen
Level



Maturity - The degree of visibility ""I\EAII..II-ESCLI"IBRII%HI
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» The degree of data transparency is represented by the maturity level, which is mapped on the vertical axis of the SMKL
model.
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Level B

Level A Visualize
Collect

Level D
Optimize

Level C
Analyse
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Management Level- The granularity of the items to be managed ""I\EAII..II-ESCLI"IBRIISCHI

Changes for the Better

» The horizontal axis represents the resolution or the level of detail of the elements to be managed.

o B A= Bt

Level 1 Level 2 Level 3 Level 4

Worker/Mashine Line Factory Supply chain
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Mitsubishi Electric tools for SMKL e MTSUBISH

Level D
Optimize

Your Al Data Sci
m.sunMalLab
will gui

Level C
Analyse

Level B
Visualize

Changes for the Better

CONTACT
Software }

A GEMINI 3D SIMULATOR
SOFTWARE

Maschine & Produktionsiinie

MELIPC Series

INDUSTRIAL COMPUTERS

Level A
Collect

loT-Gateway, MES Modul, Datenlogger-ModuI ]

| CCLINKIE RiciaBosic CCLNKIE_ CCLINKIETSN _ EtherehT™ s 1otk Etherilet/IP ]
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Level 1

Worker/Machine

Level 2 Level 3 Level 4

Line Factory Supply chain




Your structured approach to digitalisation

Level D .
Optimize Reduce downtime
Level C Al Function
Analyse SmartPlus
+

i Optimisation
Level B Robot maintenance W
Visualize cycle timer J
Level A
Collect

Level 1 Level 2 Level 3 Level 4
Worker/Machine Line Factory Supply chain

© 2023 Mitsubishi Electric Europe B.V. / All rights reserved

‘ MITSUBISHI
AN ELECTRIC

Changes for the Better

10



TECHNOLOGY TREND KI "\“E”i?c‘%%'.%”'

Changes for the Better

No way into the future without DATA s ¢ i

loT Gateway
|

| o
| [IM@Hsoftes

: (Sl

“Potential motor abnormality detected”

gl It
oW ala

Edge Computing
loT Gateway
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Example: Predictive maintenance from robots 
Standardised interfaces for entire plants
Visualise, analyse & optimise 


https://de3a.mitsubishielectric.com/fa/de/dl/14865/P_IoT-Gateway_A_DE_605529.pdf
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Introduction Iconics Robot Maintenance Depot A& ELECTRIC
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The concept

 PC with ICONICS GENESIS64, OPC UA or GENESIS64 Virtual
Machine in the Cloud with MS Azure, MQTT Communication

* OPC UA Client/Server and MQTT Publisher
* iQ-R: Backplane + PS + CPU + loT Gateway

OPC UA Companion
specification based on R3
protocol works for old and new
robot controllers

- - - - -

" < 1@ 1 < lee
S Vo Yoy, | ‘F\_, j?_,-
SmartPlus cards are fully integrated and appear automatically in the OPC UA view. $ ' % l * ' : ' - '
=>No programming in the RT Toolbox required!

* The robot controller can be equipped with a MELFA SmartPlus
card for improved maintenance

© 2023 Mitsubishi Electric Europe B.V. / All rights reserved



Robot cloud connection

Maintenance overview - Info of all

Maintenance

Home

Maintenan

Alarms

Repor

Elements

iconics
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¢{ = Maintenance
Online
Asset D Showroom Ratingen, RvV-4

Robot Model
Controller Model
Contr, Serial No.
Controller IP

Contr. Temperature

Online

Asset ID

Robot Model
Controller Model
Contr, Serial No.
Controller IP

Contr, Temperature

Online

Asset ID

Robot Model
Controller Model
Contr. Serial No.
Controller IP

Caontr. Temperature

Online

Asset ID

Robot Model
Controller Model
Contr. Serial No.
Controller IP

Caontr. Temperature

RV-4FRLM-D
CR-8xx
B18010072M
152.168.3.19
49°C

ROBOT MQTT JSON Format |

RV-TFRLM-D
CR8xx-DM-D
ARO703001
192.168.0.20

0°C

Robot_Simulator1
RH-6FRH55
CR200-DD
#CT70456
192.168.0.101
32°C

Robot_Simulator2
RH-20FRH100
CR200-DD
#(C10234
192.168.0.102
32°C

Battery Remaining 0Oh

Accumulated 32723 n

Robot Status:

OPERATING / ALL RUNNING

Battery Remaining on

Accumulated On

Robot Status:

OPERATING / ALL RUNNING

Battery Remaining 2311 n

Accumulated 4811n

Robot Status:

OPERATING / ALL RUNNING

Battery Remaining 1311n

Accumulated 8811h

Robot Status:

OPERATING / ALL RUNNING

robots
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maintenance parts

Remaining Time
maintenance parts
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Remaining Time
Servo On Time
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Remaining Time
Servo On Time

Remaining Time
Servo On Time

Remaining Time
Servo On Time

—

"' 127661

Total Consumption
Maintenance Parts

0239%

Total Consumption
Maintenance Parts

1329%

Total Consumption
Maintenance Parts

0.202 %

Total Consumption
Maintenance Parts

17.367 %

\

Total Consumption
Overhaul Parts

0.000 3

Total Consumption
Overhaul Parts

17803

Total Consumption
Overhaul Parts

0.782 %

Total Consumption
Overhaul Parts

13834 %

\

Jan 14 2022 - 11:10 AM
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Bulk-Konfiguration:

Zufügen eines weiteren Roboters

Excel Sheet  Konfiguration eines Roboters kopieren und einfügen  auf den neuen Roboter anpassen (IP Adresse, Name, Bild vom Roboter oder der Anlage)  Excel Sheet als „Bulk-Import“ in ICONICS einfügen


Maintenance { = Maintenance | Assets | R2 | Alarms I HorE L

Cverview Trends Point Details Alarms Reference Systems

>

==l ] |< >| Q Jr E <& X M 30Min.  1Hour  2Hours  8Hours  1Day  1Week  2Weeks 1 Month a 0

A
~  Battery accumulated
Maintenance 10.000.00-10,000.00-
-~ Battery remaining
|** consumption total maintenance parts
| consumption total overhaul parts
) ~  controller address
Reporting
~  Manufacturer
~  Contoller Madel
I Product code
~  Controller serial number
~  Controller Temperature
~  display
5,000.00- 5,000.00- ~  Emergency Stop
~  enabled
I R ———"_'-_-_-."-.. ~ error log
—— - B __."'_---_-_ ~ ican
— |~ in control
— I'-, |~ Modus
I —— T - — — S I a ~  (Operation Time
~  PowerOnTime
~  ProtectiveStop
il et D
~  Robot Mcde
0.00~ 0.00~ .
- - . -~ Serial nr
8:30 AM 2:40 AM 8:50 AM 900 AM 9:10 AM 9:20 AM 9:30 AM 9:40 AM
~*  ServoOnTime
~  SpeedCverride
. — | - ~  TWX_CONFIG_FILE
2:41 AM 401 AM 5:22 AM 6:42 AM £:03 AM 9:23 AM ) )
|~ X1_BallScrewConsumptionDegreeCve
Z Description Statu Last Value Last Time Cursor Value Cursor Time Source )
o |~ ¥1_BatteryMaintenance
o [ Battery accumulated Good 2162.967546  11/5/2021 9:48 AM  3283.719006 11/5/2021 9:05 AM ac:Assets/R2/BatteryTimeAccumulated
i ~ X1_BeltMaintenance
o [ Battery remaining Good 2145.370893 11/5/2021 9:48 AM  2264.004211 11/5/2021 9:05 AM ac:Assets/R2/BatteryTimeRemaining _
| X1_GreaseConsumptionDegreeMaint.
v

v0.0.1 MNov 5 2021 - 9:49 AM
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Maintenance overview

> icNICs Visualization on all Devices
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Bulk-Konfiguration:

Zufügen eines weiteren Roboters

Excel Sheet  Konfiguration eines Roboters kopieren und einfügen  auf den neuen Roboter anpassen (IP Adresse, Name, Bild vom Roboter oder der Anlage)  Excel Sheet als „Bulk-Import“ in ICONICS einfügen
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Have a look?

L]
L e
ull vodafone.de & 08:28 -

robot_mebileHl.gdfxz - AnyGlass b... X

512;
296 f
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184 h
For Smartpl 10Nes
emaining Time mainteranc
22220h 23703 h
Total Conswenption Maint.Parts Total Consumption Overhaul Parts
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Automation hero




MELFA Robot Lineup & mmsusisa

Changes for the Better

f/.ﬁ w f.

| =8

\ : < /,/ ‘i ¥ Lv;

- N MELFALCR
4
assista

Tailor-made
solution for all
applications
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« Automation products

Mitsubishi Electric's Global FA Network
Delivers Reliable Technology and
Security around the World

+ Compact PLC iQ-F *  Modular PLC iQ-R

* Low voltage
Switchgear

«  Software

* e-F@ctory Partner Products

© 2023 Mitsubishi Electric Europe B.V. / All rights reserved ‘
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N

/_ l_gg;mum

* BUILDING SYSTEMS + ENERGY SYSTEMS

«  AUTOMOTIVE EQUIPMENT

+ SPACE SYSTEMS +  SEMICONDUCTORS/ * INFORMATION/
DEVICES COMMUNICATION
SYSTEMS

HOME PRODUCTS

© 2023 Mitsubishi Electric Europe B.V. / All rights reserved



z MITSUBISHI
ELECTRIC

Changes for the Better
Thank you!

Michael Finke
Product Manager Robots

Michael.Finke@meg.mee.com
Mitsubishi-Electric-Platz 1

40882 Ratingen
www.linkedin.com/in/finke-michael



http://www.linkedin.com/in/finke-michael
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