INTERNATIONAL JOURNAL OF INTERDISCIPLINARITY IN THE

ORY AND PRACTICE

ITPB - NR.: 1, YEAR: 2017 — (ISSN 2344- 2409

CHALLENGES OF CONCEPT INDUSTRY 4.0 IN THE CONTEXT O F
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Abstract: People around the world are increasingly affected by the development and constant expansion of the Internet, which creates
new possibilities for the global world. In order to human society development, it is necessary the expansion of
information technology that surrounds us and we are increasingly using term Smart. Smart means an intelligent,
sophisticated device that delivers a hit%h level of functionality. What has ever been a vision, in this time has become a

reality. Industry 4.0 is also called 4

industrial revolution. For all businesses and their stable market place, it is

important to follow market changes and constantly develop. As the requirements of customers are becoming ever more
exacting, and in order to achieve new competitive advantages based on changes in the industry, Industry 4.0 was

introduced as a key way to future production.
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1 INTRODUCTION

Modern industrial enterprises pass through
transformation in accordance with standard Industfy
[12, 13] Standard Industry 4.0 is primarily a Genmeay
of accessing the new technologies in the produciiiin
a goal of efficiency improvement. Industry 4.0 isca
associated with the name Smart Factory (SF). Iddali
businesses implemented in accordance with the SF
standard may be linked to larger entities, suckisal
enterprises known as Cyber Physical Systems (CPS).
[1.3]

Due to the complexity of such systems, it is
necessary that Customer Relationship Management
(CRM) has to be a part of production managemeihie— t
system is then directly linked to Supply Chain
Management.

Currently, most solutions exist only in the form of
models or theories, maximally in the test run, wehee
can mention companies, for example, Trumpf, Festo,
Bosch, Siemens (mainly German companies). Creation
of such enterprises (SF) represents a completely ne
approach to the production realization, the stmectof
production units, the logistics and product lifdey¢2]

2 CURRENT SITUATION OF INDUSTRY
4.0 STANDARDS IMPLEMENTATION

Current situation of Industry 4.0 standards
implementationis still missing in practice. This is
primarily due to the absence of a CPS system link
between the customer and the supplier. In Fig. 1 is
shown a basic model of the CPS system. [6]

In this way Industry 4.0 should communicate
between customer and supplier and the production
process, respectively logistics. And this can le@adthe
SP (Smart product) and also to the implementatibn o
communication networks with linkage of SP into it
of Things (IOT). [7] The realization of these thing
supposes the development and implementation of
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communication protocols to ensure safety
communication. [4]
Successful  implementation of  functional

production units (SF, CPS, and I0T) requires extens
structural and technological changes across th&eent
spectrum of production, logistics and consumption
processes. Based on the information available, are c
summarize the necessary goals that need to beByet.
CPS creation, it is assumed that the differentriassies
are linked into individual units, and it is cle&at is also
necessary to define communication interfaces and
standards and ensure their real implementationth&mo
problem with SF implementation is the lack of reses

for management and administration of complex
production systems. It is necessary to providei@afit
tools for planning and managing of such complex
structures. By SF standards application, it is iregua
massive increase in the volume of communication in
transmission systems. Together with the development
and application of new production standards, it is
necessary to ensure flexibility in the legislatiand
social policy of the whole society. It will also be
necessary to develop lifelong learning programs to
maintain workers in contact with the rapid develepin

of society.

Utilization of a high degree of robotics and

automation technology supposes a radical redudtion
the number of operators in production and overathie
production process. Terms such as resource effigien
energy saving, and raw materials recycling are amon
the most important from the perspective of Indugtg.
It is obvious that to the implementation of a fuldued
production system in compliance with Industry 4&8ds
a very long way. However, the transition from Inys
1.0 to Industry 4.0 was significantly longer beaals
runs a few centuries, which is also illustratedriig. 2.

As it was already mentioned, Industry 4.0 is based
on the utilization of cyber-physical systems. The
integration of IT technologies that connects prdsiuo
the Internet enables achievement of new innovative
services such as remote diagnostics, maintenance,



production process, etc., in a cost-effective affidient
way. It also helps to realize new business models,
operational concepts, and more generally to focasem
on customer and its individual demands. And when we
sum up all of these facts, the priority goal ofustty 4.0

is to develop digital factories that have the gdhit are
summarized in Tab. 1.

MANGEMENT

CUSTOMERS
REAL PRODUCTION

ENVIRONMENTAL
IMPACT

PROCESS AND DATA

REGIONAL TRANSFORMATION
RESTRICTIONS

CLIMATIC
RESTRICTIONS

GLOBAL
COMPANIES
FLEXIBLE
PRODUCTION LINES

PROCESS AND DATA CYBER-PHYSICAL
TRANSFORMATION SYSTEMS

“SMART
0 VIRTUAL INTELIGENT
OPERATOR
PRODUCTION PRODUCT

Fig. 1 Basic model of CPS system[5]
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Table 1 Digital factories and their goals

Only the future shows how businesses will react
on concept Industry 4.0. For example, international
companies will have to handle with a high volume of
data with high efficiency.
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3 MEGATRENDS LEADING TO
INDUSTRY 4.0
Industry 4.0 will be characterized by great
Megatrends represent the direction of glon development in three areas:
term economic, commercial and cultural changes . genetics,
in society. At present, as main megatrends are . Artificial intelligence.

indicated the trends that can be seen in Tab. 2.

* Nanotechnology.

Table 2 Main megatrends

Megatrend Characteristics

Demographic | They express as aging population, growing of hiattes in developing countries, which resultg in
changes economic migration.

Individualism | Itis a global phenomenon that reduces gender deguds from mass markets to micro-markets and

its goal is a proposal for a regional supply (dgoitirself economy).
Social and It describes the form of modern and traditional wéyife, competing value systems in the world,
cultural resulting in the creation of hybrid social cultures

disparities
Healthand | People are becoming more aware of the health irapogt supported by new technologies, healthy

life way of eating; resulting in the emergence of newkets (pharmaceuticals, biotechnology,
expectancy | neurotechnology and nanotechnology).
Changesin | Women are increasingly more aggressive in the engnsocial life, and naturally also create new
gender roles | market opportunities.

New mobility | Global mobility is becoming more and more importard barriers are removing. Traffic
patterns infrastructures, modes of transport are being cbédngnd vehicle propulsion systems are chanding.
Digital Digital Culture, New Web 2.0, Internet Servicesp@xding Virtual Reality, Industry 4.0.
culture

Learning from | Biology, respectively bionics will become scienaeas, the intelligence of natural socio-systgms
nature leads to new social and organizational forms fonan society.

Artificial The revolution in information technologies, ambiatielligence (social and emotional elementq of
intelligence | artificial intelligence), and the development ofinescience, artificial intelligence and roboticsis
trend aimed at transparent society (sensory sysa@ochdnage processing).

Technology | Information technology and nanotechnology will beeoan important driver of technological

convergence | convergence.

Globalization | Settlement in the direction of Asia, a new role fastern culture, a global strategy with a simple

2.0 adjustment for regional or local needs, furthebgl@ation of capital flows.
Knowledge | The main strategies are learning and educationbasia for future development, innovation as [the
economy main factor of competitiveness.
Business The main goals are breaking the boundaries betwé&fment markets and businesses, creating of
ecosystems | new networks for creation of new values.
Change of the | The main goals are automation from production tadliag, transport, processing and utilization|of

working world

knowledge.

of

(%]

the

New The basis is the position of Third World countrieswelfare (China, India and Russia).
consumption
patterns
Lack of There is a lack of strategic resources (fossilsfuelater, minerals, and metals), the utilization
energy and | alternative energy sources, and the revolutiomargy efficiency.
resources
Climate The problem is the growing volume of gthat causes global warming, environmental problim
changeand | developing countries, the problem is also recycéing increasing corporate responsibility.
environmental
pollution
Urbanization | There are an increasing number of megacities, éieldpment of appropriate infrastructures.
New political | Expressions are the constantly growing power om@kind India, the renaissance of Russia,
configuration | revolution in Africa, and the crisis of western d®racy.
of the world
Global Expressions are cultural and religious conflictseapons of mass destruction in develop
security risk | countrie:, global terrorisn
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The purpose and function of the product will
change, as well as the production and assemblgragst

As an example we can mention the automotive
industry. The current trend in the automotive indus
the gradual movement of research and production
networks to suppliers. Material and energy prices a
growing constantly (not only in the automotive isthy).

And therefore the rapidly growing segments in the
industry are low-cost products. But the design,
production and innovation of such low-cost products
requires completely new materials, production masho
technologies, and innovation processes. Key and
emerging technologies are in Fig. 4.

As it was already mentioned, technologies will
play a decisive role in the competitive environment
Industry 4.0 will have all the prerequisites fotfifling
these attributes.

Fig. 4 Key and emerging technologies [10]
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Fig. 4 Key and emerging technologies [ 10]
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If will Industry 4.0 integrates successfully, the
main advantages for companies will be mainly:

» Increased productivity.

* Increased flexibility.

* Increased competitiveness.

* Increased profitability.

* Increased safety.

e Improvement in the field of ecology.

4 CONCLUSION

Industry 4.0 is a German Government project
aimed at the development of science and industinis T
initiative responds to current changes and problands
represents a solution leading to a new productystesn.
Automation, digitization and the Internet will béaet
basis. This concept was introduced in 201 and sinse
constantly improved and changed. Although we cln ta
about high level of robotization, we still need the
cooperation between human and machine througheut th
production chain.

By connecting IT with top-level production
technology, a comprehensive CPS model will be ekat
that will control the production process and calteilan
optimum production program that also count with the
input material. All machines from handling equipmen
conveyors to finished products will be linked thgbithe
Internet of Things. Employees through smartphones o
tablets will be linked to production for effective
collaboration and communication. The production
process will be supported and optimized through rBma
Maintenance. [8]

The main goal of this concept will be to adaptive
reaction to fluctuations in demand, maximization of
added value for the customer, flexible response to
unexpected situations, minimization of material
consumption and increased productivity. This wilsere
that businesses will be competitive in the 21stusn
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