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Empowering the industry through
collaborative robots
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FROM IDEA TO
IRAILBLAZER

of collaborative robotics
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>
3 UR5, the world’s first cobot TUV Nord, certifies the safety Universal Robots was acquired ESb?” Oestergaard
systems of UR robots by Teradyne for $285M receives the Engelberger
Award — The Nobel Price
I I I of Robotics
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Universal Robots founded Launch of UR10 — longer Launch of UR3, world’s ISO/TS 15066:2016 Launch of UR16e.
by 3 members in Denmark reach and greater payload first table top cobot published
guidelines for
cobots
Launch of Universal IR
Robots + and UR UNIVERSAL ROBOTS
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E WORLD'S
RST COBOT

AU'S model, installed in 2008
at Linatex, has been operating
trouble-free ever since. }

UNIVERSAL ROBOTS



@ Universal Robots Subdivision
@ Universal Robots Headquarters

I Universal Robots distribution
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IFR
International

Highest Robot Density in Singapore - lowest Average in Asia 2’;‘;;:2,‘;22;

Robot density in the manufacturing industry 2018

Average Europe: 114
Average America: 29
Average Asia: 91

338327 Average world: 99
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robots installed per 10,000 employees
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Source: World Robotics 2019
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Asia Region the Growth Engine

Annual installations of industrial robots 2017-2018 and 2019*-2022*
420

368

320

280 283 285

'000 of units

2017 2018 2019* 2020* 2021* 2022

Sararas! m Asia/Australia mEurope ®America Source: World Robotics 2019
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WHERE ARE WE HEADED?

BORSEN.

MANDAG 11 NOVEMBER

Robottewskaber job: ,est,/

Virksomheder, der har investeret i robotter, har

w,\uumsalmn}\m mcd 20 pet., faet 8 pet. flere - \ A " . d 200/
e e .- .+ Robotter har gget omsaetningen me 0
et npsigtswl‘kkvn(k- studie, der for forste gang swtter ) - ¢
tal pa robotternes konsekvenser for erhvervsiivet. 2 ¢ . ' (o) fl d b T d
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1 ECM Industries er steget ekstremt ' ] ‘

% A WSS . gget gennemshitslgnnen med 1%

UR1 69 -

mismsussLar I Anin InrrTYAan ’N .,
Barsen 11. nov. 2019 — Ph. Studle fra Princeton Unlver5|ty DK virksomheder 5|den 1990 ("é



WHERE ARE WE HEADED?

The danish robotindustri is estimated to triple in size and reach sales of 52 Mia.
DKK by 2025. The market for collaborative robots will increase dramatically.

Employment within the robotindustry will increase from 8.500 today to 25.000 by 2025 in Denmark

« Avyearly growth of 30% is expected globally for collaborative robots
Collaborative robots is currently 2% of all industrial robots in Denmark. It is estimated to reach 25% at

the end of 2025.
UR16e

BUILT TO DO MORE
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Damvad Analytics & IFR (International Federation of Robotics — Jern-Maskinindustrien 3. maj 2019



WHERE ARE WE HEADED
SMART PRODUCTION

* Modular solutions — ease of use & high flexibility and cost saving

» (Collaborative robots — a new standard in the industry — A niche but growing

* Humans and robots together increase profitability & technological
development.
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Collaborative

DAR

D FOR COLLABORATIVE ROBOTS

Fast Set-up

Safe

Flexible Deployment
Easy Programming
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INDUSTRIAL ROBOTS COLLABORATIVE ROBOTS

Difficult set-up {%):} Fast set-up

High programming expertise

needed Anyone Can program

Fixed installations Flexible deployment

Extensive space requirements Limited space requirements

Collaborate side-by-side with
humans

Cost effective with fast
payback

Numerous
additional costs
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Packaging and
Palletising

Lab Analysis

Machine Tending

@ Assembly

Gluing, Dispensing
and Welding

Injection
Moulding

A TOO'— FOR crew Drivin @ ‘ uality Inspection
COMPETITIVE ™™ )
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Pick and Place
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ﬁ\unlque_ group of technologies which creates a base
eScn which othgr applications, processes, content, and
en technologies can be developed and delivere(;I.
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Application
Builder

Everything you need to start building
applications with Universal Robots.

= |nit Variables
¥V BeforeStart
¢ 4 Mowe)
@ Start_PosRior
Qe Calt Tood_1_Off
Qg Call Took 2 OFf
- riisize ONC )
¥ Robot Program
@
¢ W INFEED
¢ B Fixed - Set Gripper #1
¢ % Mowe

Pk Approach

Terrgiates Advanced Basic

Three applications available at launch, with more coming very soon!

Select your application

Wat Infeed Sersor =i
Mck Postior
-3l Tool 1 On

Ck ADproach

URCaps
eefo0e

wWatl Macheme
T I MACHINE
® VYV Load N

¢ BB Load - Set Gripper #1
* $ Mol

@ ® Load Poskion
- Clarrp ONC 1

MACHINE TENDING ASSEMBLY PACKAGING
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ACCOSSONES

VERSA™

SETUPROBOTICS TOOLBASE < PRIO COLLABORATIVE
FOR FINGER GRIPPERS AND -~ VACUUM GRIPPER
SUCTION cUPs /
’
‘ ”s%;{%'oﬁ”” SCHUNK END-0F 4
\ - CO-ACT ID-0F-,
. ‘ GRIPPERS MODULAR S o]

YSTEM - ELECTRIC
GRIPPERS
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Become a cobot programmer in 8/ minutes

https://www.universal-robots.com/da/plus/ R VERSAL ROBOTS



https://www.universal-robots.com/da/plus/
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Advanced
2 days

Industrial
Communication
1 day

Core
2 days

Online Academy
2 hours

Interfaces
1 day
|

SKILL LEVEL
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OUR COMPLETE UR
ECOSYSTEM
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Rising minimum wages Skills shortage Global competition
& training costs & high turnover
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than humans or robots alone

Source: MIT research data on Financial Times article “Meet the cobots: humans
and robots together on the factory floor” on 5th May 2016
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BUILT TO DO MORE

UR16e expands the Universal Robots product portfolio, addlng
a solution for high payload applications.
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Payload

Reach

Degrees of freedom

Safety

Certifications

Force Sensing, Tool Flange Accuracy
Pose Repeatability per ISO 9283
Typical TCP speed

IP classification

ISO 14644-1 Class Cleanroom
Noise

Operating Temperature Range

Humidity

UR3e

3 kg (6.6 Ibs)

500 mm (19.7 in)

35N

+ 0.03 mm

Less than 60 dB(A)

UR16e

16 kg (35.3 Ibs)

UR10e

10 kg (22 Ibs)

UR5e

5 kg (11 Ibs)

850 mm (33.5 in) 1300 mm (51.2 in) 900 mm (35.4 in)
6 rotating joints
17 configurable safety functions
EN ISO 13849-1, PLd Category 3, and EN ISO 10218-1
40N 55N 55N
+ 0.03 mm + 0.05 mm + 0.05 mm
1 m/s (39.4 in/s)
IP54
5
Less than 65 dB(A) Less than 65 dB(A)
0-50°C

90%RH (non-condensing)

Less than 65 dB(A)

Control box

IP classification P44
ISO 14644-1 Class
6
Cleanroom
(R)peratlng Temperature 0-50°C
ange
(o)
Humidity 90% RH

(non-condensing)

Teach pendant

IP classification P54
Operating Temperature 0-50°C
Range

(o)
Humidity 90% RH

(non-condensing)

New Safety Features in PolyScope
« Stopping time

« Stopping distance

« Elbow monitoring

« Tool sphere monitoring

« Remote / local control
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