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Industry 4.0:

The origins and outlook
of smart manufacturing

Simply put, the now popular term
‘Industry 4.0’ refers to the next
stage in the development of the
manufacturing process. Whether
you’re familiar with the phrase the
‘Industrial Internet of Things’ or
the fourth industrial revolution,
there’s one thing that these have
in common - they allude to a
significant digital transformation
that ventures beyond the
automation of production.

The first industrial revolution at the end

of the 18" century introduced water and
steam powered production. Since then
manufacturing has reaped the benefits of the
first assembly line and the first programmable
control system, both enabling further
automation and mass production. The fourth
industrial revolution offers an even greater
promise of freedom and flexibility across the
factory floor.

The advancement of modular technologies is
now making industrial machines and robotics
more connected than ever before, leveraging
increased intelligence and functionality. As
new innovations change the devices, machines
and people that fuel manufacturing, how will
Industry 4.0 continue to revolutionise the
manufacturing as we know it¢

HOW IS INDUSTRY 4.0 PROGRESSING?

If we think about the modern machine like a
human body, a sophisticated computing device
acts as the brain, with the framework (skeleton)
supporting the machine. The combination of
conveyors, motors, and robotics represents
the muscular system of the body - these

allow movement and “circulation” around the
machine. The five senses are represented by
the copious amounts of sensors that constantly
assess the surrounding environment. At the
core of the machine is the programmable logic
controller (PLC), communicating inputs and
outputs, and harmonising motion.
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But how are each of these technologies and
processes going to evolve with Industry 4.02
Some initial changes are already clear:

« Machine builders will begin to move away
from PLC-centric devices that limit the
scope for machine-to-machine (M2M)
communication and remote access

» Manufacturing will require an increased
use of sensors at every step in the process.
These sensors will drive the communication
of raw data and provide feedback to the
control systems

» The next phase will make more use of
distributed control systems, meaning each
PLC within the network can coexist and
communicate in real-time. With integrated
security and safety, distributed control
systems will improve efficiency and reduce
response times

- Connected devices will be smarter than ever
and easily accessible; the challenge will be
programming them to optimise productivity,
safety and efficiency

Just as the human nervous system connects
the brain, spinal cord and sensory organs,
the combination of power, signal and data
points on a machine enables continuous
communication.

A particularly complex machine may have
hundreds of these points, with each 1/0
requiring a stable connection to a panel or
cabinet to ensure reliability. Molex’s portfolio
features a wide range of both in-cabinet
power, signal and data solutions, as well as
modular on-machine products.

BRAD INDUSTRIAL AUTOMATION
CONNECTORS

Ruggedly designed to provide infrastructure
solutions for harsh-duty manufacturing
environments, Brad connectivity products
provide solutions for industries such as food
and beverage, material handling, automotive
and commercial vehicles. Brad M12 connectors
provide superior reliability in challenging
environments, providing quality connections
for control elements.

The Brad Ultra-Lock system is M12-compatible
and provides a safe and reliable connection
through patented ‘push-to-lock’ technology.
This connection is IP67/1P68/1P69K rated,
with seal technology that outperforms the seal
reliability of traditional threaded connectors.
Based on a circular M12 threaded-coupling
design, Brad Hybrid Connectors integrate
power and signal data lines, taking up less
space in equipment designs.

For more information visit

avhet-abacus.eu/molex



https://www.avnet.com/wps/portal/abacus/manufacturers/m/molex/

BRAD HARSHIO MODULES

Brad HarshlO Modules provide a machine-
mountable solution that supports all major
industrial communication protocols and
network systems, including PROFIBUS-DP,
PROFINET 10, Modbus TCP, EtherNet/IP and
DeviceNet. HarshlO Modules deliver status
updates on network, power and 1/0 via
diagnostic LEDs, and are compatible with the
Brad M12 connector family. The IP67-Rated
HarshlO Modules provide quick and reliable
solutions for connecting industrial controllers
to I/0 devices in harsh environments where
liquids, dust or vibration may be present.

HEAVY DUTY CONNECTORS (HDC)

Molex Heavy Duty Connectors deliver reliable
performance in demanding industrial
applications. These modular connectors are
designed to protect against the ingress of
water, dust and other potential contaminants
on the factory floor.

REVOLUTION OR EVOLUTION?Z TACKLING ONE
MACHINE AT A TIME

Whilst the term Industry 4.0 hints at a fourth
industrial revolution, this is not an entirely
accurate statement. Technology such as

this changes or updates one machine at a
time. Maintaining pace will mean overcoming
any delays to migration and embracing the
changes presented.

Whilst the technologies may be readily
available, the focus should be on how
manufacturers are positioning such
technologies to transform the industrial
automation market. Despite some solutions
being readily available, the cautious approach
of many manufacturers may lead to delays in
improving automation systems. Challenges
such as safety for workers and consumers,
contamination prevention, adhering to
regulations and critical environmental
conditions may impact incentives to change.

The earlier industrial revolutions did not
happen overnight, and Industry 4.0 is unlikely
to break that trend. Regardless of whether
the ‘industrial internet’ is referred to as
evolutionary or revolutionary, the principles of
Industry 4.0 are the natural next step to on-
going improvements and innovation activities
within the manufacturing industry.
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Offices

AUSTRIA

Avnet Abacus Vienna
Avnet EMG Elektronische
Bauelemente GmbH
GrlnbergstraBe 15/1/4.0G
1120 Wien / Austria
Phone: +43 186642 0
wien@avnet-abacus.eu

BELARUS

c/o Avnet Abacus Russia
Office 24, Building 2

10 Korovinskoye Shosse,
127486 Moscow

Phone: +7 (495) 737 3688
Fax:  +7(495) 737 3686
belarus@avnet-abacus.eu

BELGIUM

De Kleetlaan 3

1831 Diegem

Phone: +32 2 227 2000
diegem@avnet-abacus.eu

BULGARIA

c/o Avnet Abacus Romania

4 Gara Herastrau,

Building B, 2nd Floor RO-020334
Bucharest

Phone: +4021528 16 90
bulgaria@avnet-abacus.eu

CROATIA

c/o Avnet Abacus Slovenia
Dunajska Cesta 167

1000 Ljubljana

Phone: +386 (0)1560 97 54
Fax:  +386(0)1560 9878
croatia@avnet-abacus.eu

CZECH REPUBLIC

Amazon Court Karolinska 661/4
CZ-18600 Prague Czech Republic
Phone: +420 234 09101

Fax:  +420 234091010
praha@avnet-abacus.eu

DENMARK

Knudlundvej 24 DK-8653 Them
Phone: +45 86 84 84 84

Fax:  +4586 8482 44
them@avnet-abacus.eu

Lyskeer 9, DK-2730 Herlev
Phone: +45 86 84 84 84
Fax:  +45 4329 3700
herlev@avnet-abacus.eu

EGYPT

c/o Avnet Abacus Turkey
Tatlisu Mahallesi Pakdil
Sokak No: 7 Kat: 2 34774
Umraniye Istanbul Turkiye
Phone: +90 216 52 88 370
Fax:  +90 216 52 88 377
egypt@avnet-abacus.eu

ESTONIA

Suur-Joe 63, Parnu,
80042 Parnu Maakond,
Estonia

Phone: +372 56637737
paernu@avnet-abacus.eu

FINLAND

Pihatérma 1B

FI-02240 Espoo

Phone: +358 (0) 207 499 220
Fax:  +358(0) 207 499 240
espoo@avnet- abacus.eu

FRANCE

Immeuble Carnot Plaza

14 Avenue Carnot

91349 Massy Cedex, Paris
Phone: +33 (0) 16447 2929
Fax:  +33(0) 16447 9150
paris@avnet-abacus.eu

8 chemin de la Terrasse

Bat D ler étage

31500 Toulouse

Phone: +33 (0) 5 6247 4787
Fax:  +33(0) 5 6247 4761
toulouse@avnet-abacus.eu

35 avenue des Peupliers
Les Peupliers2

35510 Cesson

Phone: +33 (0) 2 9983 7720
Fax:  +33(0) 2 9983 4829
rennes@avnet-abacus.eu

Parc Club du Moulin & Vent

Bat 10, 33 rue du Dr. G Lévy
F-69693 Vénissieux Cedex, Lyon
Phone: +33 (0) 4 7877 1370

Fax:  +33(0) 4 78771391
lyon@avnet-abacus.eu

GERMANY

Englische Str. 27

D - 10587 Berlin

Phone: +49 (0) 30 790 997 0
Fax:  +49(0) 30 790997 51
berlin@avnet-abacus.eu

Industriestr. 26

D-76297 Stutensee

Phone: +49 (0)7249 910 149
Fax:  +49(0)7249 910 177
stutensee@avnet-abacus.eu

Wilhelmstr. 1,

D-59439 Holzwickede / Dortmund
Phone: +49 (0) 23012959 27

Fax:  +49(0) 23012959 29
dortmund@avnet-abacus.eu

Oehleckerring 9a - 13 22419
Hamburg

Phone: +49 (0) 40 608 23 59 0
Fax:  +49(0) 40 608 23 59 20
hamburg@avnet-abacus.eu

Gruber Str. 60c-60d
D-85586 Poing / Munich
Phone: +49 (0) 8121777 03
Fax: +49 (0) 8121777 531
muenchen@avnet-abacus.eu

Lina-Ammon-$Str. 19 b
D-90471 Nirnberg

Phone: +49 (0) 911 244 250
Fax: +49 (0) 911244 25 25
nuernberg@avnet-abacus.eu

Gutenbergstr. 15

D-70771 Leinfelden- Echterdingen
/ Stuttgart

Phone: +49 (0) 71178260 02

Fax: +49 (0) 71178260 333
stuttgart@avnet-abacus.eu

GaufstraBe 10 D-31275 Lehrte
Phone: +49(0) 5132 5099 0
Fax:  +49(0) 5132 5099 76
lehrte@avnet-abacus.eu

GREECE

c/o Abacus Avnet Serbia
Milentija Popovica 5B,
Floors 6-8 Belgrade RS11070
Phone: +38111 4022302
Fax: +38111 4049900
belgrade@avnet-abacus.eu

HUNGARY

c/o Avnet Abacus Czech Republic
GreenPoint Offices,

Blok F Turcianska 2 SK-82109,
Bratislava

Phone: +421232 242 608

Fax: +4212 32 1M140
budapest@avnet-abacus.eu

IRELAND

c/o Avnet Abacus Bolton
Oceanic Building

Waters Meeting Road
Bolton BL18SW

Phone: +44 (0)1204 547170
Fax:  +44(0)1204 647171
bolton@avnet.eu

ISRAEL

Avnet Abacus Israel
1Habrosh Street

Bney Dror 4581500
Phone: 972-9-778-0280
Israel@avnet-abacus.eu

ITALY

Via Manzoni 44

1-20095 Cusano Milanino (Milano)
Phone: +39 02 660 921

Fax:  + 3902 66092 332
milano@avnet-abacus.eu

Viale dell'industria
231-35129 Padova
Phone: +39 049 7800 381
Fax:  +39 0497730 36
padova@avnet-abacus.eu

Via di Settebagni, 390
1-00138 Roma

Phone: +396-41231951
roma@avnet-abacus.eu

Via Scaglia Est, 31/33
41126 Modena

Phone: +39 059 34891
Fax:  +39 059 344993
modena@avnet-abacus.eu

Via Panciatichi 40/11
1-560127 Firenze

Phone: +39 055 4361928
Fax:  +39 055 428 8810
firenze@avnet-abacus.eu

LATVIA

c/o Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
latvia@avnet-abacus.eu

LITHIUANIA

c/o0 Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
lithuania@avnet-abacus.eu

NETHERLANDS

Stadionstraat 2, 6th fl. NL-4815
NG Breda

Phone: +31(0) 76 57 22 300
Fax:  +31(0) 76 57 22 303
breda@avnet-abacus.eu

NORWAY

Olaf Helsetsvei 6,

0694 Oslo Norway

Phone: +47 (0) 94 89 5373
oslo@avnet-abacus.eu

POLAND

Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax:  +487134 22910
wroclaw@avnet-abacus.eu

PORTUGAL

Tower Plaza, Rot. Eng. Edgar
Cardoso,

23, Pl.14, Sala E

PT-4400-676 Vila Nova de Gaia
Phone: +351223 779502

Fax:  +351223 779503
portugal@avnet-abacus.eu

ROMANIA

4 Gara Herastrau, Building B,
2nd Floor

RO-020334 Bucharest
Phone: +4021528 16 90
romania@avnet-abacus.eu

RUSSIA

49A Tatischeva Street,
Ekaterinburg

RUS-620028

Phone: +7 (912) 650 1944
Ekaterinburg@avnet- abacus.eu

Office 24, Building 2

10 Korovinskoye Shosse
127486 Moscow

Phone: +7 (495) 737 3688
Fax:  +7(495) 737 3686
Moscow@avnet-abacus.eu

SERBIA

Milentija Popovica 5B, Floors 6-8
Belgrade RS11070

Phone : +38111 4022302

Fax:  +381114049900
belgrade@avnet-abacus.eu

SLOVAKIA

GreenPoint Offices, Blok F
Turcianska 2

SK-82109, Bratislava
Phone: +421232 242 608
Fax: +4212 32 111140
slovakia@avnet-abacus.eu

SLOVENIA

Dunajska Cesta 167

1000 Ljubljana

Phone: +386 (0)1560 97 54
Fax:  +386(0)1560 9878
ljubljana@avnet-abacus.eu

SOUTH AFRICA

First Floor, Forrest House
Belmont Office Park

Belmont Road,

Rondebosch 7700, Cape Town
Phone: +27 (0) 21689 4141
Fax:  +27(0) 21686 4709
sales@avnet.co.za

11 Forest Square, Suite 4,
Bauhinia Building, Derby Place,
Westville, 3629, Durban
Phone: +27 (0) 31266 8104
Fax:  +27(0) 312661891
sales@avnet.co.za

Block 13, Pinewood Office Park
33 Riley Road Woodmead,

2191 Sandton, Johannesburg
Phone: +27(0) 11 319 8600
Fax:  +27(0) 11319 8650
sales@avnet.co.za

SPAIN

NyN Tower, C/ Tarragona,
149-157, Floor 19

ES-08014 Barcelona

Phone: +34 (0) 93 327 85 50
Fax:  +34(0) 93 42505 44
barcelona@avnet-abacus.eu

Plaza Zabalgane 12 Bajo Izda,
Galdakao / Vizcaya

ES -48960 Bilbao

Phone: +34 (0) 94 457 0044
Fax:  +34(0) 94 456 8855
bilbao@avnet-abacus.eu

C/Chile, 10 22 Plta. Oficina 229
ES -28290 Las Matas / Madrid
Phone: +34 (0) 913 72 7200
Fax:  +34(0) 916 36 9788
madrid@avnet-abacus.eu

SWEDEN

Lofstroms Allé 5,
Sundbyberg, Box 1830,
SE-17127 Solna

Phone: +46 (0) 858 746200
Fax:  +46(0) 858 746 001
stockholm@avnet-abacus.eu

Smérhalevagen 3

SE-43442 Kungsbacka
Phone: +46 (0)8 58746 200
Fax:  +46(0)300 14015
gothenburg@avnet-abacus.eu

SWITZERLAND

Bernstrasse 394

CH-8953 Dietikon

Phone: +41(0) 43 322 49 90
Fax:  +41(0) 43 322 49 99
zurich@avnet-abacus.eu

TURKEY

Tatlisu Mahallesi Pakdil
Sokak No: 7 Kat: 2 34774
Umraniye Istanbul Turkiye
Phone: +90 216 52 88 370
Fax: +90 216 52 88 377
istanbul@avnet-abacus.eu

UK

Building 5 Waltham Park

White Waltham

Maidenhead Berkshire SL6 3TN
Phone: +44 (0)1628 512900
Fax:  +44(0)1628 512999
maidenhead@avnet.eu

Avnet House

Rutherford Close

Meadway, Stevenage
Hertfordshire SG1 2EF
Phone: +44 (0)1438 788 500
Fax: +44(0)1438 788 250
stevenage@avnet.eu

Oceanic Building

Waters Meeting Road
Bolton BL18SW

Phone: +44 (0)1204 547170
Fax: +44 (001204 547171
bolton@avnet.eu

UKRAINE

c/o Avnet Abacus Poland
Plac Solny 16

PL-50-062 Wroclaw
Phone: +48 7134 205 99
Fax: +48 7134 22910
ukraine@avnet-abacus.eu
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