/] OSlsoft.

PlWorld



People, Planet & Profit

Sandvik Coromant, Gimo Sweden

OSlsoft

P|WOI’|d GOTHENBURG 2019 #PIWorld ©2019 OSlsoft, LLC



SANDVIK

People, Planet & Profit

Sandvik Coromant, Gimo Sweden

K OSilsoft
) Pl . GOTHENBURG 2019 #PIWorld #SandvikCoromant



SANDVIK
| Coromant |

Who we are

The company

7 OSlsoft
& o R ey o (R #PIWorld #SandvikCoromant



4 2 ,O O O Sales In Over

Employees 1 60
1 OO Countries
Around The Globe

1 e Billion Sek
Billion.Sek’In Revenues 3 7 Annual R&D
m Investment

\SANDVIK'

310 5,900

g%%;@nte rs Active Patents

Figures refer to Group total 2018




People

Total 5
Workforce ?
2018

81%

Women Men

Figures refer to Group total 2018

19%

Share Of Women In
Managerial Positions

17.7%

Talent Pool

28%

Group Executive
Management

20%

Non-Europeans
In Division
Management Teams

Women

Age-Spread 41 —60

7 OSisoft
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Planet

We Are World-Leading In
Recycling Cemented Carbide

Raw materials are scarce and finite

Making tools from recycled solid carbide:

~aires 1 0% l€SS energy
means 400/0 IeSS COZis emitted

Secure source of a conflict mineral




Profit

Sandvik
Machining Solutions

53%

Sandvik
Materials Technology

SANDVIK]
_____|

Sandvik Mining And Rock
Technology

39%

Share of revenues 2018
Share of adjusted operating profit 2018 I
Other operations (non-strategic assets)

contributed by 2% to revenues
and by 1% to adjusted operating profit

#PIWorld #SandvikCoromant




SANDVIK

FAGERSTA

MAKING IT
EASIER

has 5,600 employees with local offices
in 60 countries

SECO 2

TUBINGEN_

ENGINEERING
KOMPETENZ

3,800 employees and around 50 subsidiaries and
distribution partners worldwide

MILAN

SIMPLY
RELIABLE

1,700 employees and are represented in
100 countries

DORMER ) PRAMET



SANDVIK i
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Sandvik Group
5 Sandvik Mining and Sandvik Machining | Sandvik Materials
Rock Technology | | Solutions = Technology

Sandvik Coromant

________________________________________________________________________________________________________________________________________________________________________________________________________

150 countries 8000 employees 2500 new products/year

GOTHENBURG 2019 #PIWorld #SandvikCoromant
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Re-invented for the future
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68 years of passion and.change

Re*speed of change willneyer be ghis slow again
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The world is changing

and so arewel

£ OSlsoft
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Greta Thunberg

School strike for climate
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SANDVIK

Glabal Climate Strike forthe future
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Green Factory & Facilities

Sustainability - Social, Environmental & Economic
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DECENT WORK AND
ECONOMIC GROWTH

14 sowwm

115 0
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QUALITY
EDUCATION

|

5 S

‘ 1 REDUCED

INEQUALITIES

-
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1

|
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16 hosions

17 foiesans
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DECENT WORK AND
ECONOMIC GROWTH
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GreenFactory & Sustainably Facillities

Safety First Resources Fevale & Workdng Emissions & Waste S, BORR &
Infrastructure
Water 8

‘ ‘

T | B
mmm Production Equipment/
| _ m |

Training, accountability &
contractor management I

Risk Management and Miumination (lux level and
e m

Waste
Chemical products: Gases/ | Carbon dioxide: Own e
[

Machine (um-g and Grinding Health & Wellbeing

\__

Contractors & Consultants

mu-m S-I and Ground Building: Use of sustainable

‘ Energy efficlent production

materials

GreenFactory

and sustainable facilities

Maintenance

LCC {Life Cycle Cost)

Compressed Air system

i Site, Bulding & Infrastructure | Production | Products | Tie | Change Log IERGECEEELT I

GOTHENBURG 2019

SR

Supporting 7 of the
United Nations' goals

SDG 3 - Good health and well-being

SDG 5 - Gender equality

SDG 7 - Affordable and clean energy

SDG 8 - Decent work and economic growth

SDG 9 - Industry, innovation and infrastructure
SDG 12 - Responsible consumption and production

SDG 13 - Climate action

#PIWorld #SandvikCoromant




SANDVIK

Ongoing Activities

SDG 3 - Corporate health care
SDG 3 - 32 free training activities every week
SDG 5 - Women and men enjoy the same rights and opportunities
SDG 5 - Working with a female engineering program
SDG 7 - District heating and remote cooling
SDG 7 - Changing the company cars to electrical
' SDG 8 - Decent work and economic growth
G re e n Fa Cto ry & Fa C i I iti eS SDG 8 - Improving productivity every year
SDG 9 - Industry, innovation and infrastructure
' ] SDG 9 - Finding new ways of working
A g reater reS po B b | | Ity SDG 12 - Implementation of ECO mode
SDG 13 - Converting to LED lights

SDG 13 - DesiCool implementation

7 osisoft
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SANDVIK

Trondheim, Norway @ Gimo, Sweden

) Employees
© Moscow, Russia

Delmenhorst, Germany o = © Katowice, Poland
Y @ ¥ ;

Spanish Fork, US © SHISans France ©\@ O G Lang fang, China O=omi
? ' © Mebane, US Schmalkalden, Germany LA Q \/ semine, Japan

Greer, US ©8) westminster, US Rovereto, Italy

4 Production Units on 16 sites
Pune, India @

Sandvik Coromant Production 4 &

A ug reenn \/\/ay O]C WOrRlﬂg Global Warehouses
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Shaping the future together

How digtéll start?
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Electrification

20 +/Assemply [INes ana,electEEihy
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SANDVIK

Automation

31- [Trandelectronics

K OSlsoft
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Globalisation

3.5 - Offshoring and outsourcing

) OSlsoft
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Digitalisa

408 ”Smamﬂechnolog@s Cloud computingetc
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Personalization™«

5.0 - Co-operation betwecMinan and machine




The world Is changing

ohaping the future together
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Past

Desk TopiCOMPULErs
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SANDVIK|

Name: Claes Nord

Position: Senior Visitor Experience Specialist
Location: Gimo, Sweden

Contact info: claes.nord@sandvik.com

Past

Claes Nord

#PIWorld #SandvikCoromant
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Today

Claes Nord Nec- Near Field Corfi .

77 OSisoft
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loday

Resources
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Evolution

Digitalization

7 0Sisoft
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Evolution

Virtual Reality / Mixed Reality / Augmented Realit

#PIWorld #SandvikCoromant
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Future

Sustainable
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Future

Flexible
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Manufacturing re-invented

Methods and ways of manufacturing

#PIWorld #SandvikCoromant
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Manufacturlng re- |n nte\d\

Add|t|\/e manufacturmg
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Manufacturing re-invented

\'/'\'f“

PESt0rocessing and machining
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Manufacturing re-invented

People and new ways.of- working

) OSlsoft
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Manufacturing re-invented
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Industry 4.0

Acd\vanced robotics

#PIWorld #SandvikCoromant



SANDVIK

Industry 4.0

N

A s
[\ | Vi (o
S ( l \‘.,"// C ]

Smartfactory

&: OSilsoft
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Industry 4.0

| & QQ

INnternet of ThiNGS
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Industry 5.0

Cobot + companion and collaborator

) OSlsoft
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Industry 5.0

Gobot sial ,
Artificial Intelligence
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Industry 5.0

Safety wearables
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Industry 5.0

Digital twin N
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Sandvik Coromant GImo
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SANDVIK

Gimo Production System

Safety First

Continuous Improvement
People Involvement
Process Stability

Quality from me2you

Flow Production ?
Industrial Design i \b o= e

CUSTOMER FOCUS INNOVATION

7 0Slsoft
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Safety First . 3

INn everything we 0@\

#PIWorld #SandvikCoromant
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SANDVIK

Continuous:-Improvement

YOour Imagination is yourlonly,Jimitation

#PIWorld #SandvikCoroman t
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People Ivﬂ ‘

Skill Building, Flfexlbﬂltyan Understanging Data ,
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People Involvement

58, Visualizationr Steéndardigation and Data

b

g -
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0. 0.0 V.
®e% 0%%0 007070

5
Process Stabilit
Big Data & Analysis

473 +400.000.000

Data collection / day

1200

Analysis / second

&
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Quality fromme2you

Ownership, Mindset and Data

) OSlsoft
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SANDVIK

Industsial Design

Production TECARBIogy ¢ enter

#PIWorld #SandvikCoromant



SANDVIK

Digitalization

The right data at the right place and time

#PIWorld #SandvikCoromant



Equipment

To be able to produce 29.700 articles we neea:

>500 >50 >15  >400

CNC-machines Measuring machines | AGV:s Robots

GOTHENBURG 2019 #PIWorld #SandvikCoromant



Employees

Our mostimportant-asset, our people!

| 1450 22%° 17 34

Employees Women Average employment time years Average age

? 5, OSilsoft
&F” \ ICl GOTHENBURG 2019 #PIWorld #SandvikCoromant



SANDVIK

1000 16 9

investigated ‘ Selected ~=European - -~ Swedish-
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SANDVIK

Lighthouse

Parametric design and manufacturing

Digital thread through production process
Bl Analytics and data collection

Real-time process control system

WQORLD
ECONOMIC
FORUM

&: OSIS;C)HV
Pl'\World

GOTHENBURG 2019
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* CIP Skid Overview P I VI S I O I’ l
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G913 S
OSisof 2015120154423
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it | 2010 for proactive maintenance
e e
CIP Events
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¥ | Pump Overview = ’ “"".‘i‘-‘:! E

Properties
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O-Spindel
Varvial Strom
323 rpm 109A

Skarpmotor
fastvarvtal

U-Spindel
Varvtal Strom
2mpm  000A

Bitar sedan borjan 2843 Antal
Upptid senaste 24h 17,52 %

Bitar sedan borjan 10659 Antall
Upptid senaste 24h 46,34 %
Kylvatten temp
—

obj:60031
@ wenDy,

Kylvatten temp
Luft iode

Skarpmotor
fastvarvial

U-Spindel
Vavtal  Strom
77 rpm 147 A

Hydraulolje niva

. 8483 %

Osi

& WENDY

b Wendt_Duoliftar

O-Spindel
Effektivvarde 19,56 mg
Vibration 0,18 mm/s RMS
Obalans 0,10 mm/'s RMS

Lagerskada 429 mg

Skarpmotor
Effektivvarde 14 01 mg
Vibration 22 mm/s RMS
Obalans 0,02 mm/s RMS
Lagerskada 202mg

Glapp 0,12 mm/s RMS

U-Spindel
Effektivvarde 13,62 mg
Vibration
Obalans

Lagerskada 331mg

O-Spindel
Eflektivva 3,54 mg
Vibration 0,22 mm/s RMS
Obalans 0,08 mm/s RMS

Lagerskada 449 mg

(<]

endt Duolift 14

Bitar sedan bérjan 12414 Antal
Upptid senaste 24h

Ad Hoc Display

’yivam—:n temp
1,80 m3/hil uft fiode

O-Spindel
Varvial Strom
618mpm 101A

Skarpmotor
fastvarvtal
3313 rpm
U-Spindel
Varvial  Strom
2mpm  003A

Bitar sedan borjan
Upptid senaste 24h

obj:600313]

& WENDTYT

Kylvatten temp
Luft flode

Skarpmotor

Effektivarde 15 86 mg
Vibration 0,22 mm/s RMS
lans 0,05 mm/s RMS
MN77mg

Glapp 0,07 mm/s RMS

U-Spin
Effektivwarde 1596 mg
Vibration 0,18 mm/s RMS
Obalans 0,08 mm/s RMS

Lagerskada 264 mg

arpmotor

3313 rpm

U-Spinde!
Varvial Str¢
0 rpm 000A

\

& WENDT

m | SECNT70\coresight ‘ [a}

O-Spindel
Effektivvarde 28,96 mg
Vibration 0,30 mr MS
Obalans 0,15 mm/s RMS

Lagerskada 3,29mg

Skarpmotor
Effektivvarde 15 16 mg
Vibration 0,17 mm MS
Obalans 0,02 mm/s RMS
Lagerskada 231 mg

Glapp 0,07 mm/s RMS

U-Spindel
Effektivwarde 16,34 mg
Vibration 0,15 mm/s RMS
Obalans 0,09 mm/s S

Lagerskada 412 mg

O-Spindel
Effektivwarde 15
Vibration 0,18 mm/s RMS
Obalans 0,07 mm/s RMS

skada 50,90 mg

Skarpmotor
Effektivvarde g 90 mg
Vibration 0,14 mm/s RMS
Obalans 0,02 mm/s RMS
Lagerskada 2,02mg

Glapp 07 mm/s RMS

U-Spindel
Effektivwarde 12,00 mg
Vib 0,15 mm/s RMS
Obalans 0,10 mmv/s RMS

Lagerskada 4504 mg
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DMK 1

DO1:DC1410-177
Starifid: 2017-11-21 01:28:00
Kortid: 09:51:45

1304 grad C

Rl
ot Lo

DMK 6

D06:DQ1450-856
Starttid: 2017-11-20 21:19:00
Kortid:  14:00:45

191 grad C
xa '3

DMK 11

122 grad C

HMK 1

DStarttid: | 2017-11-21 07:31:30
Kortid:  03:48:15
23 grad C
1600

) osisoft

Y =

GOTHENBURG 2019

S Sintringen

DMK 2

Starttid: 2017-11-20 22:21:20

Kortid:  12:58:25
515grad C

DMK 12

22 grad C |

DEK 1

DStarttid: | 2017-11-21 67:31:30
Kortid:  p3:45:15
21C*
1600

DMK 3

D03:DA1410-842
Startfid: 2017-11-21 04:53:50
Kortid:  06:25:55

482 grad C

23 grad )

Starttid: 2017-11-21 06:59:00
Kortid: 04:20:45
91 grad C

DEK 2

DStarttid: | 2017-11-21 07:31:30
Kortid: 03:48:15
24C*
800

R4 AdHoc Display

D0S:DA1450-320

Startfid: 2017-11-2104:51:20
Korfid: g6:28:25

232 grad C 148 grad C

DMK 9 DMK 10

P091001 450-862 D10:CP1450-529

Starttid: 2017-11-21 04:41:50 DStarttid] 2017-11-21 05:31:50
Kortid: 06:37:55 Kortid: 05:47:55

369 grad C 305 grad C

DMK 14

DStarttid: | 2017-11-21 07:31:30
Kortid:  03:48:15

320 grad C
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GH_Managment_Overview_180506 (read-only)

50 Ton

Line 4

Line 5

Line 6

Line 8

Line 9

Fette:MP 500 G1:NR 578

2019-04-11 15:43:51

Fette:MP 120 G1:NR 560

Unloading

2019-04-11 15:44:00

Fette:MP 120 G2:NR 580

Unloading

2019-04-11 15:43:51

Fette:MP 500 G1:NR 579

2019-04-11 15:44:00

Fette:MP 120 G1:NR 541

2019-04-11 13:00:18

Fette:MP 120 G1:NR 561

2019-04-11 15:43:57

Fette:MP 120 G1:NR 542
Cleaning
2019-04-11 15:43:41
Fette:MP 120 G1:NR 556
2019-04-11 15:44:00

Fette:MP 120 G1:NR 562

2019-04-11 15:44:02

Overview Gimo Pressing

Fette:MP 120 G1:NR 543
~ Unloading

2019-04-11 15:43:57

Fette:MP 120 G2:NR 550
2019-04-11 14:36:24
Fette:MP 120 G1:NR 563

2019-04-11 15:43:57

Fette:MP 120 G2:NR 583

2019-04-11 15:43:59

Fette:MP 120 G2:NR 552

2019-04-11 14:43:26

Fette:MP 120 G1:NR 564

2019-04-11 15:22:02

Fette:MP 120 G2:NR 584
Production
2019-04-11 15:44:00

Fette:MP 120 G1:NR 545

2019-04-11 15:43:54

Fette:MP 120 G2:NR 554

2019-04-11 14:33:50

Fette:MP 120 G2:NR 585

2019-04-11 15:39:06

€ New Display | m |

Fette:MP 120 G1:NR 546
Production
2019-04-11 15:43:59

Fette:MP 120 G2:NR 555

2019-04-11 15:43:57

Fette:MP 120 G1:NR 566

2019-04-11 15:44:00

s Ad Hoc Display

Fette:MP 120 G1:NR 547
2019-04-11 15:25:53

Fette:MP 120 G2:NR 557

Inspection

2019-04-11 15:38:53

Fette:MP 120 G1:NR 567

2019-04-11 15:43:59

Fette:MP 120 G2:NR 587

Unloading

2019-04-11 15:43:56

£l

GOTHENBURG 2

Fette:MP 120 G1:NR 595

2018-11-04 11:50:08

Fette:MP 120 G2:NR 593

2018-12-10 11:07:03

Fette:MP 120 G2:NR 597

2019-04-11 15:11:15

d
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hannover_page_department overview (read-only)

S 2insioht

Sandvik Coromant Gimo
A World Economic Forum Lighthouse
Overview - Flowgroup

Equipment Description from EAM Equipment Description from EAM Equipment Description from EAM Equipment Description from EAM Equipment Description from EAM Equipment Description from EAM
Stama:MC 533/TWIN:14_1 1 Stama:MC 533/TWIN:14_1_2 Stama:MC 734/M:11_1_1 Stama:MC 734/M:11_1_2 Stama:MC 734/M:11_3 1 Stama:MC 734/M:11_3 2

Program:1 000

MDC_ProcessStage

MDC_ProcessStage

MDC_ProcessStage

MDC_ProcessStage

MDC_ProcessStage

MDC_ProcessStage

Production Production Idle Production Production Production
ltemNo ltemNo ItemNo ItemNo ItemNo ltemNo
60000127-2-10 60000501-2-6 10000555-2-7 No Data 10000722-1.2 10000275-1-2

Current Tool

Current Tool

Current Tool O
601

Current Tool O
242

Current Tool
724 O

Current Tool o
513

2635 9450

InCut Current InCut Current InCut Current InCut Current InCut Current InCut Current

2s s 195 23s 7s 2s

Total InCut for current Tool Total InCut for current Tool Total InCut for current Tool Total InCut for current Tool Total InCut for current Tool Total InCut for current Tool
2562s 1568s Os 12485 Os 1821s

Downtime Reason
No or Unable to classify Stop Loss

Previous Tool

Downtime Reason
No or Unable lo classify Stop Loss

Previous Tool

Downtime Reason
No or Unable to classify Stop Loss

Previous Tool

Downtime Reason
No or Unable to classify Stop Loss

Previous Tool

Downtime Reason
No or Unable to classify Stop Loss

Previous Tool

Downtime Reason
No or Unable lo classify Stop Loss

Previous Tool

5401 2254 244 617

Usage previous tool Usage previous tool Usage previous tool Usage previous tool Usage previous tool Usage previous tool
2509s 14273 s 26,361 s 63,504 5 37,357 s 47,303 s

Speed Speed Speed Speed Speed Speed

100 % 100 % 100 % 100 % 100 % 100 %

(A) Previous Minute (A) Previous Minute (A) Previous Minute (A) Previous Minute (A) Previous Minute (A) Previous Minute
100 % 00 % 0% 100 % 100 % 100 %

Vibration Stream Vibration Stream Vibration Stream Vibration Stream Vibration Stream Vibration Stream
34964 Hz 45581 Hz 0 Hz 42247 Hz 46046 Hz 36879 Hz

Alarm Alarm Alarm Alarm Alarm Alarm

1007 72 2070 2072
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Hannove_page2 - Machine Overview (read-only) Asset: Stama:MC 533/TWIN:14_1 1 V

Sandvik Coromant Gimo

A World Economic Forum Lighthouse

SAP EAM ID
Stama:MC 533/TWIN:14_1_1

StopReason

N1082X16.517Y93.521 * 200M signals values processed per day

N1080X-.746Y82.953

ProcessStage
From sensor to Insight
2000 4000
Signal2ins 1000 2000 s 3 § 5
Tool Information + Collect, Store and real-time streaming analytics from machines and sensors
ctual Foed Rate |Active Tool Previous Tool nb g :
BT i + All raw and calculated machine / sensor data is stored forever.
- 18 e My Sad Tooltime In Machine Thisfs the base for Machine Leaming and Al
Cell Overview Production Program: 100 o o ’1108 |\ ina Tool Lif 14,2925 : . : . 4
— dipaplah it + Al machines states is calculated and contextualized from machine /sensor signals
Workpiece 1 Workpiece 2 0 12000 -
Elow Groua . e + Volumes
“ ”';amm NC ”

No or Unable to classify Stop Loss

vl

‘o + 12000 eventstagged for deeper analytics and moved to Cloud

2000
2000

+ 1200 evaluation/ calculations per second

Lo . . . . . . o
20100411 144090 " 20100411 15,4050

Heat Compensation

Compensation Its not about collecting data, its about creating value from engineering knowledge
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® Gantt Table = Both ¥/Show events #'Show orders | 'Show details | Select several
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POW@F B| @ Min arbetsyta > Production Report - Prod Ver 1 4 L] 3 N\ ? @) e)

Fil v Visa v ’ O Uppdate... @ Aterstall till standa... D Bokmark... vV u<§ Visa relatera... K Tabortsom favo.. [ Prenumere...

Most Used Tools @ ‘
SANDVIK

Coromant

[ Tool Number | Work Order

Alla WV Alla W

2018-05-1021:15:38 2019-04-06 23:28:08 6 649 A3t
’

6649434

‘ £+
}(\ OSlsoft | | o
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Power BI ﬂ Min arbetsyta > Production Report - Prod Ver 1 7 E o ¥ ? ] ‘

Fl v  VisaVv ‘ O Uppdatera e Aterstall till standard ~ °% Visa relaterade Y Tabort som favorit = Prenumerera  ***

Tool Number Control System

Alla . Alla 2018-07-09  2018-10-08 Alla

Production Report - F31 Tool Breakages

SANDVIK

Alla Alla Alla Alla Alla Alla

2018-07-06 19:52:10 2018-10-04 05:30:41 2 89t 140,77 63.13

Machine

Stama:MC 533/TWIN:14_ 1 1
100,00 2182 Stama:MC 533/TWIN:14_1_1
100,00 218 Stama:MC 533/TWIN:14_1 1
100,00 21 Stama:MC 533

33

100,00 ) Stama:MC

5
100,00 2182 Stama:MC 533/TWIN:14_1_2

TWIN:14_1_1

/TWIN:14 1 1

100 0N 284 Stama-hAC

63,13

22 /MANNIIA 1 1
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Power Bl B Appar > @ Production Pulse > ProdPulse v1.01 Z - £03 N

Fil v Visa v l O Uppdatera @ Aterstall till standard [:] Bokmaérken Vv n<§ Visa relaterade = 2 Prenumerera

2019-04-1112:58:37 2019-04-11 13:45:15

Production Unit Selection

019 Microsoft Corporation Ter

42 %

Completed Quantity by Type
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}(\. OSlsoft , : e
N Pl GOTHENBURG 2019 #PIWorld #SandvikCoromant



H Power Bl H Appar > SMS Coromant GVM5 > GVMS5 Kompetensmatris vl L] £03 N ? ©

Fil v Visa Vv O Uppdatera [:I Bokmarken v D<g Visa relaterade =~ 2 Prenumerera - -- *

Kompetensmatris

Medelvarde per kategori Valj Kategori

Styrning Maskintyp

Skarvatskehanteri... Elektronik

Kompetenser

Kategori Kompetens Antal personer med 2 eller Onskat antal Diferens Verkligt -
hégre Onskat
-

Verkstadsarbete Pldtbearbetning

Verkstadsarbete Svetsning

Verkstadsarbete Svarvning
Maskinflytt Truckkérkort
Verkstadsarbete Frasning
Verkstadsarbete Slipning

Antal per kompetens Kompetenser

7 OSisoft
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