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Abstract: This paper aims to demonstrate the use of sinsalgin the process of improving production procesééth

the help of simulations, it is possible to test #fficiency of production in the virtual world, vaus variants of
simulations. The advantage of simulations is the flhat it is possible to make simple and espsciadist-effective
changes to the production process and thus makeré efficient to the required level. 3D modelifgpmduction halls
is already an integral part of improvement. At Hzene time, this article points out that PLM posiyvaffects the
improvement process itself. The final simulatiomirmed at improving the production process.

1 Introduction - PLM software PLM and its implementation in processes are so itapb
At this time, in a time of pandemics, businessestmuProducts are what indicate the quality of the camypat
increasingly strive to remain competitive in therkea. ~ Creates a positive advertisement for the compadytiae
The constant process of developing new technolpgigyoduct is what the customer buys.
modernizing processes, eliminating the heavy manual PLM software serves as a tool when, of coursetoset
work that advanced robots do instead of people,aiire the maximum level, it will certainly mean increasin
commonplace in modern businesses. Manufacturif§oduct revenue, reducing product costs, maximizieg
companies are constantly improving the quality oyalue of the product portfolio, and, last but neadt,
products, improving their properties to providetouzers increasing the value of the product for the custoare
with even greater benefits than before. Such a eomp Shareholders. _
must emphasize PLM, which must have a higher lefel ~ Product lifecycle management consists of 5 phastes.
software resources. PLM software deals with theelife ~ €ach stage, the product is in a different form.imythe
course of a product, from its intangible statethie idea, imMagination phase, the productis only on a thématievel
through user use, to its wear and tear. PLM softwgares as an idea of the people. The product is assigreeties
companies a clear overview of products, their festuand such as color, shape, materials used, functionality At
customer value. For a company to improve the priistuc the end of the implementation phase, the productois
process, it must constantly improve the procesths. longer intangible but is already a real result bé t
digitization process is used for this. Thanks tgitdl Production process. At this stage, the producezsly for
simulations, it is possible to make changes withotSe by customers. When the owner uses, the predtents
stopping production, which brings a huge advantage. ~ the next phase, when it loses value and usefuliresse
PLM software serves as a tool using which manages tlast phase, the product is disposed of (Fig. 1).
company's product portfolio, from the initial idEawear Of course, companies are different, so the probiect
and tear and disposal. With PLM, we manage theymtod cycle is different in each industry.

portfolio of one product and all the company's jiad in : 9 , @ . o
El < ; an 0_06 @% ﬁ

the most efficient way possible. The entire range
managed, from individual parts to complex produetsv

. X ) A Imagine Define Realise Support / Retire / Dispose
is primarily product-oriented. Products form thecsdied Use
heart of society, they are a source of profit, tad is why Figure 1 5 product life cycle phases
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As Kirk Carlson states in his article Today's Fatur

over time, PLM has also evolved. Today we encouter ‘J
term PLM 4.0. It is the software with which the quany [ pp—
can monitor the Digital Thread, which connects th

Internet of Things (loT), the digital twin of theqaluct as
with the product itself, the factory, and the cuastos. With
the advent of the digital age, information began t
accumulate and the cloud must be interconnecteld w
business processes.

Figure 2 shows the structure of PLM 4.0. The cdre ¢
the structure is PLM 4.0. There is another laytrcaied to
this core, in which questions are asked about loayesign
a product, how to plan up to the question of hovsetb.
With the last layer of the PLM 4.0 cell, which caints | bt s st | .. Al ot ot
elements such as AR / VR, linked Internet of Thirggsd Figure 3 Features that are included in PDM and PLM
monitoring products, the rest of the cell of thestju
mentioned digital thread connects.

Data sheets

| Lifecycle Management k POM

]- j Legend:

Change management

Updating when needed

1.2 Tecnomatix Plant Simulation

Plant simulation is a program in which it is potesito
create a digital form (digital twin) and then ceea
simulation of the work process and thus optimize
production and logistics systems and processesA{Fil
is an important link in optimizing material flonesource
utilization, and logistics across all businessesmf the
smallest to the world's giants. SOVA DIGITAL stathat
the correct creation of digital processes in thenbenatix
Plant Simulation environment brings an increase in
productivity by up to 34%, better alignment of wer,
simulation of new layouts, increased productiore lin
throughput by 12%, optimized logistics, and last bot
least by 27%. However, these statistics are ohigtiiative
and it is necessary to realize that the resulferditccording
to the degree of incorporation of the simulatiorneT
Tecnomatix Plant Simulation program offers 2D
simulation as well as 3D production simulation.

DIGITAL TNREJ&Q

Figure 2 PLM 4.0 cell structure

11 Product Data Management R
The production of products is associated with eofot : -
data needed to realize production. Therefore, tesys =
called Product Data Management (PDM) is introdLiced Wt
companies, which has a basic role, namely prodatt d --
management. It is one of the most important elesneida
PLM environment. Using PDM software, a company ca
manage product data created during a product tifecyt
provides the necessary information at the righetimthe
right place. Information is an integral part of tlie cycle.
The introduction of PDM is a source of strategiatcol,

thanks to which information is fully available arfior . . .
everyone who needs it, 2 Produ_ctlon process 5|n_1ulat|ons and
As Merja Peltokoski states in her studies, PDM is a material flow optimization
necessary complement to PLM. PDM helps designers The basis for the whole simulation was to get
easily identify a part, making it easier to cremtéatasheet acquainted with the problem of the company. In taise,
design and assignment to PDM (Fig.3). it was inefficient transport between workplacesangport
in the company was provided by transporters and the

T:igure 4 Tecnomatix Plant Simulation simulationiemvment
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production machines themselves. Transporters repres length of working time, the definition of entiti¢gsat are
certain degree of automation, but in this cases thbased on workplaces. With a given type of productio
involvement of transporters is disadvantageousaliee waste is also generated and it is also an entdly st
the transporter comes to the workplace, fulfisssépacity, have a defined location. At the end of the produrcti
and then to the destination. However, it runs hayfw process is the output, which is the finished produaiting
empty, which negatively affects production statsti to be transported to the customer.

(Fig.5). Figure 7 shows a 2D view of the manufacturing
process. The program clearly defines processeputit
and inputs, paths for operators and transporters.
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Figure 5 Transport of entities using transporters Figure 7 2D digital model

Another problem of the company was the When creating a 3D model (Fig. 8), the look is more
unsatisfactory rate of production processes. Th&s wimportant so that it is clear to the customer viratess he
caused by inefficient transport of material or séimished is currently following. The Tecnomatix Plant Simtida
products. The manufacturing process was made up liffrary contains some digital machine models. Buthis
different operations and machines, each with difietime  case, it was not enough. Therefore, there is a tecegreate
requirements to operate. The downtime was modigital machine twins in 3D modeling programs. Adegek
significantly recorded at 3 workplaces: laser agfti Inventor Professional was chosen to create the Isnode
polishing, and grinding (Fig 6). Once the models were in their final form, it wasye#o

insert them into the Plant Simulation environment.

Figure 6 Accumulation of entities in the grindingnkplace i

Figure 8 3D model of a digital company

When creating a digital model, it is necessary to
initially define entities, which represent input® t i )
production. The basic entity for this productiorogess | ne advantage of connecting the 3D modeling program
was the transition boards. The company importechtheWith the Tecnomatix plant Simulation program ist tte
from subcontractors and subsequently prepared foem customer can define exactly what the models shiookd
1x1 meter dimensions. like. When the dimensions are configured corredtlys

The next important step is to define the productioROSSible to monitor the extent to which the proturchall
machines, their capacity, time requirements toguerfthe Wil be filled and how much space is unused, which

necessary operations, personnel production capacifovides additional options. Figure 9 shows a 3llehof
a rolling and polishing machine.
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§ 3 Solving deficiencies in production using
| simulation

Just as the original 3D and 2D model of the prddact
process was created in the Tecnomatix Plant Simnlat
program, so the modernized production process was
processed in this program. In the modernized digitadel,
| focused on the shortcomings defined in the prtdoc
hall's original model to minimize them, respectwel
completely removed. Fig. 10 is a 2D model of a
modernized production line.

Figure 9 3D model of a rolling and polishing maahin
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Figure 10 2D model

The problem with the transfer of individual
components, the transfer of which was provided E
workers or transporters, resulted in a significdetrease
in the production of complete discs. Therefore,thie
production process, we removed conveyors and gessf
with the help of workers and replaced them withveyor
belts (Fig.11). The advantage of conveyor beltsrow
conveyors is that the conveyor belts do not haveateel
empty because they work continuously and have b el
Also, the advantage of conveyor belts is that peed can
be regulated and thus the production process camabe
even more efficient. Conveyor belts connect therent
production line and contribute to improvements e t L Al
number of resulting components. Figure 11 Conveyor belts in the production process
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Another problem was the low efficiency of certainr4g  Conclusions

production processes, which was also reflecteterfinal The work process simulation yielded sufficient tesu
statistics of the production process. We have dyreaand indicates that the process has significantjyraved
partially eliminated this problem by introducingne@yor  thanks to the simulations in the Tecnomatix Plant
belts into the prOdUCtion process. But that did pmllde simulation program. The number of Outputs per dhefs

a complete improvement. Therefore, | solved thablgm  increased and this opens up the possibility foctrepany

by adding machines that have experienced low pt@uc to accept orders in larger quantities. Of courde t
efficiency (Fig. 12). The addition of machines B&sed company has spent considerable funds on the perdfas
efﬁCiency, which was reflected in the reSUltiﬂgt.SIiCS. new machinesi but the return on money is expeotehbi
AIthough itisa COStly solution in terms of proement and Coming years. The simulation model is clear to the
increasing the price of energy, the result is etq@eto be  customer, so he can find out about the availahittgny

a return on resources to optimize production. changes in the simulation model. Ultimately, the
simulation can be applied throughout the prodéetiycle.
The simulation also prevented production interui as
the modernization process took place in a simuiatio
environment, so there was no need to stop produyctio
which did not prevent the company from producing
products.
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