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Abstract: The production process consists of activities #natrequired in transforming an input set to valei@otputs.

Input set includes human resources, raw mategalsponents, equipments, energy, money, informagtmn, Market

globalization, increasing global competition, andrencomplex products result in application of newduction and
logistics technologies, methods and business pgeses-ast changing market environment and fluctgatuistomer
demands require efficient operation of productiod &gistics processes. In this study the inteaditind continuous
production processes are introduced. The esserindustry 4.0 conception is also detailed.

1 Introduction and profitable corporate operation can be achidwed
Production systems are those activities of Htilizing the maximal production (or service) amdjistic
manufacturing company, where resources flowing in g&pPacities, which includes the optimal utilizatiaf
defined system, which resources are combined afgman sources and equipments. Flexible producton (
transformed based on logic to add value. service) and logistics is needed to answer the démaf
Logistics is a common word nowadays, since it is afi€ rapidly changing economics and dynamic customer

essential component in supply chains and also & tflemands. The development of business processesycan
Competition of the economic Operatorsl realized Oﬂly bv hIQh transparency and by the ocomtils

Therefore, the goal of logistics is to provide tsrin  Monitoring of the efficiency of the systems, sinvdeich
adequate quality and quantity at a given destinatioan Process can be measured is can be improved.

appropriate time, from an appropriate origin' wih En;ur.inq and enhancinq the quality of the proce'mes
appropriate method and equipment, and with &@f priority for customer complacence. Nowadays
appropriate minimal cost. sustainability and the use of environmental-frigndl

The quality and availability of the offered seridey ~Materials and technologies are also defined asab ge
the logistics sector are of capital importance foe Well as green waste management and recycling.rinste

economical grovvth and for increasing emp|0ymerﬁf cost reduction the main goal is to decreasekstand
potentials. to operate production and service processes eftlgie
Globalization, enhanced competition in the globalhroughout the whole supply chain and at each iddal

market, more complex products with shorter lifeeyahd Party in the supply chain. The optimal constructbithe
fluctuating customer demands gave rise to ne@lobal, intercontinental supply chains can also are
technologies, business processes and the appticafio element for success in competitiveness.

global supply chains. Therefore, the logistic sed®

currently meeting and will meet in the future newd Today’s production processes

practical challenges, and the fast respond to tisethe Production is an organized activity which has an
key of success for the economic operators. objective, which is to transform various inputsuseful
outputs.
2 Introduction of the development Production processes can be divided into two
objectives in global production and categories [5, 6]: _
logistics e Made to stock (Push) production processes

(traditional mass production), and
Made to order (Pull) production processes
(production of unique products).

The production and logistic goals are originatemrr
general corporate goals, of which maximal customer
satisfaction is one of the most important. Actuallythe
other goals can be derived from this, which aredisn
the following paragraph (logistic goals are undher)
[1-4].

With shorter lead time the customer would get th
ordered product in the shortest time possible. Booaal dpproach.

The traditional mass production is replaced by ueiq
production (or smaller batches), or from the phujscal
Boint of view the_‘Push’ approach is replaced_bull'P
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In case of push philosophy production planning iappears (with detailed specification), which starts
based of forecasted data (not actual customer dfmsm acquisition and manufacturing processes.

that the result is high amount of products, inahgdi Production processes can be divided into two
unsalable stock is created. On the contrary, tigueness categories in aspect of continuity (Figure 1) [B, 6
of production with pull philosophy lies in the faghat e Intermitted production systems, and

production starts only when an actual customer déma  «  Continuous production systems.

' ) Intermitted
1. Project .
Production
2. Job-shop System
Z‘ Production Procesfs Continuous
w -
% 3. Batch PrSOdL::CtIOn
> Production Procgs$ ystém
)
&)
=)
e) 4. Mass
9 Production Procesp
o
5. Flow
Production Process
" >
Production Volume
Figure 1 Types of Production Processes
3.1 Intermitted production systems Main characteristics of the batch production are th
General characteristics of the intermittent product followings: shorter production runs, plant and maety
are the followings: are flexible, manufacturing lead time and costslaneer
« production system is flexible, compared to job-shop production.

« design of the product can be changed flexible,

« general purpose machines and equipment are uséd?  Continuous production systems _
« production is not continuous, General characteristics of the continuous prodactio

are the followings:

 volume of the production is small, ) ]
» process flow is a predetermined sequence of

 product variety can be high.

operations,

1. Project production * production system is not flexible,

Main characteristics of the project production tre « design of the product can not be changed flexible,
followings: the production is a complex processy lo * production is mostly continuous,
volume, high customization, the sequence of opamatis + volume of the production is high,
unique to each project/product, fixed position layo  product variety can be small.

2. Job-shop production

Main characteristics of the job-shop productionthee 1. Mass production

followings: manufacturing of one or few quantity of Mass production is a manufacturing process of
products, low volume and high variety of productsdiscrete parts using a continuous process.
general-purpose machines arranged into different Main characteristics of the mass production are the
departments, each job requires unique technologidallowings: manufacturing of small variety (mostiyly
requirements and machines, requires highly skilledne) and huge volume of products, machines arageth
operators and high inventories. in a line or product layout, product and procesgisace
3. Batch production are standardized, cycle time of the productionherts
Batch means a single production run, the batch sifmv inventory, balanced production lines, high
means the quantity produced in a single produation productivity.
(may be less than 100 units or up to a few 100&uni
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2. Flow/Process production 1. digital workpieces,
Flow production is characterized by the manufaotyri 2. intelligent machines,
of a single product. The flexibility of this kind plants is 3. vertical network connection,
4
5

almost zero. Only one type of product can be preduc horizontal network connection,
Main characteristics of the flow production are the smart workpieces.

followings: manufacturing of small variety (mostbyly

one) and huge volume of products, special purpose 1. Digital workpieces

machines in a fix sequence, manufacturing cycles tisn The dimensions, quality requirements and the ooéler
zero. technological processing is given for the digital
workpieces.
4 Tomorrow’s production processes — 2. Intelligent machine _ .
Industry 4.0 conception Intelligent machines communicate simultaneously

The tendencies of the 21st century — such as lifee s with the production control system and the workgiec

cycles of products are shorter while consumers delmaunger p_ro_ces;mgl,f S0 that the machine coordineses;ol
more complex, unique products in larger quantities 2" gp\t}glt?cealltiit\./vork connection
poses many challenges to the production. - - - I .

There are many sings that show that the currem When processing the unique specifications given by

practices in the utilization of resources is nattainable, e customer for the product to be mf'ir)ufactgred the
which will limit the production. production control system forwards the digital wmdce

The industrial sector is going through a paradigrﬁreated by automgted rules to the_ equipments. The
shift, which will change the production drasticallyhe products control their gwn manufacturing procedsces

traditional centrally controlled and monitored mEeses thﬁy comkmqmcate l;N'th thhe eqlél_pmentsf, ﬁlewce_s fed t
will be replaced by decentralized control, whichbiglt ~OtNer Workpieces about the conditions of the pradoc

on the self-regulating ability of products and waidces TAH Horizontal network connle_zctldon v withi
that communicate with each other. e communication is realized not only within one

The essence of Industry 4.0 conception is th@ctory, but also in the whole supply chain; betwéee

introduction of network-linked intelligent systemshich supphers_, manufacturers and service prowders._r'rﬁhm
realize self-requlating production: people, macﬁjnepurpose is to enhance the efficiency of producéod to

equipments_and products will communicate to ongllize the resources in a more economical way.
another 5. Smart workpiece

This paradigm shift includes the conception of The product to be manufactured senses the productio

Industry 4.0, which is widely used in Europe, esglc envir_onmgnt with intern_al sensors and controls and
in Germany._The name of the conception forecasts tfionitors its own produgtlon.p_rocess in order to ?”"F‘e
upcoming 4th industrial revolution, because aceaydb productpn standards, since it is able to commuaiedth
the theory of the conception the 1st industriabhation Fhe equipments  as vyell as the components already
introduced automation, the 2nd mass production 3tae incorporated and to be incorporated.
is the utilization of robots._Industry 4.0 will bg ) )
intelligent production robots. 4.2 Themain technologies of Industry 4.0

The goal of the conception is to make flexible toms The importance of production arranged in global
production economical, and to use resources effigielt network is that. the manufacturing process can blg)g
requires each equipment that takes part in theyptimh ~ 2dapt to the unique costumer demands, to the gcabi
to communicate with one another. The organizatibn &€ other parties of the supply chain and to timdi

information flow is executed by a central produstio ch@nging economic environment. .
control system. The term Industry 4.0 is getting global recognitiord

Products control their own production, since tdhe survey of PWC [10] from 2016 defines three main

communicate with unique product codes with th&'€as,where it affects the corporate world:
machines and equipments, which mean virtual angehct ~ * integration and digitalization of horizontal and

reality merges together during the production. The vertical value chains

scheduling of the production will be also contrdltgy the « digitalization of products and services,

communicating products. Factories will be self-lating » the formation of digital business model and

and optimize their own operation. [7, 8] costumer relations

4.1 The5 main components of networked This framework and the connected new technologies
production are shown in Figure 2.

The 5 main elements of the networked production can
be defined by the following [9]:

~3~
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Figure 2 The main technol ogies of Industry 4.0 [11]

The production technology of Industry 4.0 is not draditional centrally controlled and monitored Esses
technology from the far-away future. In July 20ket will be replaced by decentralized control, whichbislt
Changing Precision Technology (Dongguan, China)n the self-regulating ability of products and wuidces
became the first factory where only robots workclea that communicate with each other.
labour process is executed by machines: the priouist
done my computer operated robots, the transport is
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