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Presenter
Presentation Notes
Solid foundation through experience
Recalculate all operations every hour
Real time documentation
Small team, smart partnerships
Allowed to make and break, test and learn
Time to implement






Minimized Carbon
Footprint Manufacturing

Smart Facto

-@ Smart
Production Systems

®The
Learning Factory

® Digital
LEAN

Pioneering Machining
(Re-inventing Machining)



“Sustainability is

a challenge to be

solved by the use " ot i s i
Ofdata” ® Trust, transparency and traceability in the data.

" |ntegrated solutions

® Digital trust and responsibility from workers

:TP IGNOS CONFIDENTIAL © IGNOS 2021



DEVELOPMENT SMART FACTORY

)

’03-’12

A8

Machine Connectivity

’13 -’14

(=)
(=)
o

Full-scale Launch

2018

(9

2019 >

Future of Smart Factory

2021 >

First ad-hoc digitalisation
steps taken without
clear agenda

Selected by Mazak and Cisco for
Industry 4.0 pilot project
and the real journey starts

Aarbakke BoD approved new
investment plan and smart-factory is
launched widely

Significant results achieved and
tangible new initiatives planned until
2022

Key New Partners/Software

tdmswstems

Key New Partners/Software

Key New Partners/Software

Mazak afra]e SANDVIK VERLIN
Monza M clsco. Yempus
Milestones Milestones Milestones

v Installation of Mazak Cyber
Monitoring system

v' Started Monza dev.

v' More data — gives better
potential of improvement

v’ “Global Digital Lighthouse”
factory for Sandvik tools

v’ 2" dedicated FTE

v' Merlin Tempus
implemented

¢rIGNOS

Key New Partners/Software

Cognite

Smart factory as a Service

Key New Partners/Software

dpIGNOS

Milestones
v’ Utilisation surpasses 42%
for the first time

v Refined/extended plan
approved by BoD

v’ |5 additional modules to
be in place by 2021

Milestones

v’ Scalable software platform
v' Go to market plan
v’ Ramp up development

v’ More verticals

CONFIDENTIAL
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STRATEGIC PARTNERS

m  Key strategic partnership to complement
Aarbakke’s deep expertise in machining and

operations h1azak Leading digital platform

" Focuses competence and efforts on core business  Premier global machine provider
tool OEM

= Generates an ecosystem that creates organic
benefits through connections between partners

and technologies 100+ year old company

Deep expertise in advanced

=  Too many digitalization programs end up “Lost in e, machining " SANDVIK
A ) ) «  Significant digital ambitions
translation” With our model we avoid this CISCO
Top vendor of metal-
cutting solutions

Secure, intelligent
network solutions

il IGNOS

Smart Factory

© IGNOS 2021
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SMART FACTORY AS A SERVICE

Machine Machine Tooling Operator Auto welding Quality hotspots Sustainability Remote
utilization servicing optimization application qualifications witness

= &4 X ly | &

IGNOS DATA PLATFORM

A A A A A A
| | |
AL Es. A | — = O
B b ! @) §
iy = = fe — (=)
— — 5 —
CNC Infor - ERP Metro - Quality Welding Wintool Energy Data Cobots
MTConnect Transactions Transactions MQTT Database .| CNGs Retrofit MQTT
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The Key?
Employees




NOKKELEN — DE ANSATTE

® Data er kilde til all forbedring

® LEAN er sunn fornuft satt i system og rammer

= Digitalisering / LEAN ma drives fra gulvet og opp

= LEAN ma veaere enkelt

= Nytt tankesett for de ansatte

= La de ansatte selv fa tilgang til data

= Digitalisering er ingen trussel for ansatte

= |kke vaer redd for a gjgre feil, feil er de dyreste og beste kursene

" Fornuftige KPI

% IGNOS CONFIDENTIAL © IGNOS 2021



DIGITALISERING GIR PROFITT

® 22% gkning i maskinutnyttelse (fra 35% til 45 % )
®  2-5% mindre maskinkostnader

= Mer enn 10% Forre kvalitetsavvik

m Servicekostnader redusert 20-30%

= Forventer ~60% reduksjon i verkgylager.
= Mer salg
= Mindre fotavtrykk

= [avere kostbase ( mindre investeringer )

KILDE: AARBAKKE

¢ IGNOS CONFIDENTIAL © IGNOS 2021



SE CASE: EMISSION CONTROL AND ENERGY MONITORING

M IGNOS

== g Prepare Analyze Marrate E
| = ‘ @ Energy Consumption Data manager 5 sheet o Storytelling | A~ | ‘ Customerenergyusage [ | < | > ‘ # Editshee|
e r—=  Customer Date Part name
a a2l L L9 | oofas o 26 of 1425 Q ANTENNA CARRIER 7. o m
Customer energy usage
2)2021-11-94-2821-11-88 ¥ Team Machine name Workorder Workorder - Line Customer Part number €O number | aim
€82 Emissions Consumed Energy
Q  Mach.. Q Q Q Ordered @, Produc.. Q Q Energy consumption {grams) - Aarbakke
Workor.__ name Part number Part name qty. qty. Customer (kwH) - within WQ Aarbakke
Totals 154,83 3871 1 5 4 8 3 kW/h
637332 EG4 ROXA286861833 ANTENNA CARRIER 7IN 29PPF 3 @ 12591 - Roxar Flow Measurement AS 154,83 3871 !
Average C82 emission per part
Aarbakke
CO2 Emissions
Aarbakke
United States Europe
154,83kW/h Emission equivalent
Based on US geographical average
64,57kg
CONFIDENTIAL

¢PIGNOS
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ENERGY CONSUMPTION / SUSTAINABILITY

= %IGNOS Sustainability | nrgy Consumption

= ‘W’lGNOS Sustainability / Energy Consumption | F45

Total consumption €0, Equivalent
2095 kWh 52.4 kg CO;
F132 177 kWh 44kg F118 154 kWh 38kg F47 141 kWh 35kg
ASSET ENERGY 0, ASSET ENERGY €0y ASSET ENERGY €0z
/\_/\ W ‘\_/— Power consumption F45
80k
F69 127kWh  32kg F130 121 kWh 3kg F59 113 kiWh 3kg
ASSET ENERGY 0, ASSET ENERGY 0, ASSET ENERGY 0,
f\ﬁ /—\—/ W 650k | | ]
F45 115 kWh 28 kg €O,
40k
FH112 92 kWh 23 kg CO;
H128 90 kWh 2.2 kg CO;
20k
Fi24 79 kWh 2kg CO,
G32 76 kWh 15 kg CO, o
Wed Thu Fri Sat Sun Mon Tue
E101 73 kWh 1.8 kg CO;
— Average
H133 72 kWh 18 kg CO;
Hat 70 kWh 1.7 kg CO;
E64 68 kWh 1.7 kg CO;
F48 66 kWh 1.7 kg CO,

m IG N OS CONFIDENTIAL © IGNOS 2021



USE CASE: MACHINE MONITORING

Analyze

Sheet

Narrate

— Prepare
= v | @ Utilization dashboard Data manager -
GO s o o
2018 | 2019 | 2020 | 2021 Date Week Team
| Jon Feb Mar Apr Moy i il hug_ Sep
mmm Utilization indicator
fi2] Select date range ™ 50,80%
Utilization indicator
Utilization indicator v A8.92%
Selection
B.88% 186.86%
Machine state duration (Utilization indicator)
Machine state Ml POWER OFF M ALARM MDIMODE Mg PROGRAM STOP
M INCYCLE MANUAL MODE FEEDHOLD IDLE M MDICYCLE
6ea
Ea8

=
=
c 368
£
£ =
a
288
lea

S b B h b A B b o b b 6 A & S B A
&P PP Q%‘Qn"é::’;\ﬂ P R S A S o0 Sl i

Machine name, Machine state

v storytelling Qv || overviewn @ v | ¢ | > # Editsheet
i Selections
Machine name Work order - operation Customer Part number
Utilization indicator
£0.88%
48,92%

W ESTOP
B MASTERCAM

Voo o o oo N B 6
R RO S L

Entire factory

B.80% 190.80%

Overall state duration

ATC STOPPED POWER OFF

MANUAL MODE

© IGNOS 2021



USE CASE: SERVICE OVERVIEW

= @PIGNOS Alarms

€ - 2

24.1.22,10:20 - 25.1.22, 10:20

Count Duration Alarm Severity Distribution
2000
1500
£
S 1000
(9]
500 I
0 e
25 50 75 %0 100
Severity
|
1] 25 50 75 100 125 150 175 200 225 250 275 300 325 350
Count
@ Fault @ Warning
m IGNOS CONFIDENTIAL
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USE CASE: TOOLING INTELLIGENCE

| ° Tooling Intelligence

o - == Year Month
o 2 19 o L) nov

Tooling intelligence

Work order Machine name

Material group
] INCT18 o

Tool ID

Prepare Analyze Narrate
Data manager v Sheet v Storytelling
Tool name Time filter

Duration by WinTool Id
24:00:00

19:12:00

14:23:59

9:36:00

4:48:00

0:00:80 - TR
2P P ph Ol o @ D P b
A e

o
OGN AT AL \0

ok
Q)")

Material group M INC 718

WinTool ID Q  Tool Description

121544 Insert Mill 316 12mm HiFeed Cool Sandvik
121544 Insert Mill 316 12mm HiFeed Cool Sandvik
121666 Insert Mill 316 18mm HiFeed Cool Sandvik
122463 Engraving Tool 6mm Nine9

111121 Insert Mill 316 18mm Chamfer 45° Z2 Sandvik

If New duration = 8, the end time of the workorder is missing

¢riIGNOS

P PR SR S R RN )
\"1 qj% "A é\‘%\:‘}") nL‘! '\- »»’\ 1,;‘,\ r;}h W‘)’L

Q. Partnumber

ROXA26691685

ROXA20061833

ROXA20061833

ROXA26091685

ROXA20091685

[2) Select daterange ¥

| A~ H Tooling intelligence 3 ¥ ‘

‘ 2019 | 2020

‘ Edit sheet

Selections

MHBAKKE@

anr | mai L iun [ | aue | sen | o |

|

Date

Duration by material group

Material name | INC 718 B 0D@31,8

144:00:60
96:60:60
48:00:00
8:60:00
A D 45 WD P D D o o
0 A% N\ D P g AR i o of &> o0
m\l@ o r\:{‘: 0%"'\:\_@ R %"‘Q’L o m"‘[ﬂ \%@ &
N AT TN PN
Q. Material Description Q. Material number Q ToolClass  Q Machine
v
INC718T 603991 338 F121
0D190,5xID117xL1585
INC718T 603992 338 F121
0D222,3xID153xL1585
INC718T 603992 338 F121
0D222,3xID153xL1585
INC718T 603991 324 F121
0D196,5xID117xL1585
INC718T 603991 324 F121
0D196,5xID117xL1585
CONFIDENTIAL

M INC718B0ODB41,275

M INC718B0ODe44,5
W [NC718B0OD856,8

W INC718TOD1%¢ *
MW INC718TOD22:

Q Workorder Q Work order - operation

643137 643137-3@

637332 637332-80

637332 637332-88

643137 643137-96

643137 643137-90

Q Duration (hh:mm:ss)
9:01:30

2:22:34

6:28:59

2:02:21

0:53:29

© IGNOS 2021



USE CASE: MALEVERKTQY

= GﬁNGNOS Measuring Tools / Teols

= Filters
Id

91505
91507
91502
91503
Us5101
91501
91508
91509

91504

¢rIGNOS

Name
VDS-30PMX
NC 56 Rotary
18EWR/E
CD-P30P
API threads
CD-P15PR
Drift
NTD15-15C

VDS567-20PM

Density & Export + Add tool

% Manage tool types = Calibration Lists

Manufacturer

Mitutoyo
Tru-Thread
Mahr
Mitutoyo
Aarbakke
Mitutoyo
Aarbakke
Mitutoyo

Mitutoyo

Sub Type

Type
Caliper Depth
Thread gauge
Caliper Inside
Caliper Inside
Thread gauge
Caliper Inside
Drift
Caliper MNeck
Caliper Depth

CONFIDENTIAL

0 mm

0 mm

0 mm

0 mm

241 mm

0 mm

300 mm

550 mm

300 mm

150 mm

241 mm

150 mm

200 mm

Last Location

Rows per page:

25 -

Q, search..
Status
Soon Due
Valid
Valid
Expired
Uncalibrated
Valid
Valid
Soon Due

Valid

1-90f9

© IGNOS 2021



USE CASE: QA IN PROCESS

CNC1 - GMF

PIGNOS

e

Awik intornt

L\

M21. De. av verktoy / nullpunitiol

M29. ko ove i hht. produksjonsunderiag

e gjenger

M38. Programmerings

Lengde il innvendig plan r fel

039,57 er over olerans

Del maskinertforstorfer hori

ERNAME

PETROLEUM TECH!

CURRENT DEVIATIONS TOTAL SCORE: 45

38 M3z oS 21 29

CONFIDENTIAL

DEVIATION CATEGORY
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LEAN EXAMPLE, INSPECTION SHEET

Q Search. Matching balloon

~ Balloon Nominal
A @ = 3umm

Value

1"-8 UNC-2B

Value

274,1 mm

Value

273,1 mm

Sequence  Value

001

¢rIGNOS

Machining Dim

344.05mm

Tool

274.15mm

Tool

273.15mm

Tool

Tolerance

+0,805/+0,043

+0,1/0

First Article

First Article

First Article

First Article

First Article

Hide completed @)

Coating

50pm

50 um

Progress

o2

+0.805

7344 10043

Page: 2 Section: C.2

Page: 2 Section: D3

Comment: (2x)

8 UNC-28)

Page: 2 Section: A4

288 0.2

Page: 2 Section: A.6

Page: 2 Section: C.6

Page: 2 Section: C.7

CONFIDENTIAL

630388 50
WORK ORDER  OPERATION

Not Completed

Sequences
Sequence
Al

Schemas

DU600431096 - A

COMPLETE

Links

Existing Links
There are no links

Link Candidates

There are no candidates
Tools
Comment

Schema comment

© IGNOS 2021



USE CASE:WELD LOGGING AND DOCUMENT GENERATOR

ing Documentation

Weld Travel Wire Heat
[A] v Time Speed Feed input
- [sec] [mm/min] [m/min] [kJ/mm]

Welding Diam. Current Voltage

Method [mm] Polarity

141 mech 1 1.14 : ) 1 DC- 200 12 12 249 1.9 9.58

141 mech 1 .14 DC- 200 12 11 249 .58
141 mech 1 -] DC- 200 12.1

141 mech 1 -] DC- 200 16.9

m IGNOS CONFIDENTIAL © IGNOS 2021



REMOTE WITNESS: FAT, PRESSURE TESTING AND WELDING

\ [/ |
T A /‘\V‘/‘ | &

Vi, /

0100 0200 0200 0400 0500 06:00 07.00 0800 0900

m IGNOS CONFIDENTIAL © IGNOS 202



SMART FACTORY
THE LEAN FACTORY

Examples of LEAN solutions:

= Tooling insights reduce number of tools by 60%

= Tooling intelligence increase performance of tools by 10% (
average )

= Machine learning detects most efficient machining method
and teaches the system.

= Forklift automatic booking.

CUSTOMER VALUE

]
w
w
Z
+4
w
=
@)
—
w
-
&)

= QCin process reduce quality staff workload by 80%

" Learning across teams, departments and individuals

m IGNOS CONFIDENTIAL © IGNOS 2021



OPPSUMMERING — DEN LARENDE FABRIKKEN

«LEAN» og GREEN er malet

Alltid forbedre - alt

Hold kontroll pa kostnader

Reduser slgsing og utslipp

Identifiser problem tidlig — FAIL FAST

Minst 10% av tiden bgr brukes til a ta bort prosesser eller
komponenter.

Hvordan:

Collect and contextualize ALL data

Gi operatgrene mest data, la dem leke

Etabler en kultur for endring

Bygg LEAN inn i prosesser, LEAN er ikke en parallellaktivitet

Involver og lytt

¢rIGNOS

CONFIDENTIAL
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LESSONS LEARNED

= Ansatte er ngkkelen

= Samle mest mulig data, sett data i kontekst
= Forsta dataene, ha en retning og visjon

= Aldri vere redd for a dele erfaringer

= Vag a feile

= Kommuniser hva og hvorfor en gjor digitalisering

= Hold prosjektene sma, LEAN og fokuserte
= Digitalisering er ikke et IT prosjekt

COLLEC‘

Hva ville vi gjort annerledes:
= Inkludere tidligere
= Bruk mer tid pa a stille apne spgrsmal pa gulvet
= Slipp enkle prototype raskt.
= |kke driv med overengineering

= Bruk mer tid pa a ta bort og forenkle

% IGNOS CONFIDENTIAL © IGNOS 2021



COLLECT
LEARN
IMPROVE
REPEAT
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