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Abstract: Globalization in manufacturing industry, aiming&ach the highest level of productivity and coritjyeness
oblige companies to innovate their products, teldgies, processes. Using simulation and modelbiraptve production
problems is one of the research topics and praritdr future actions in manufacturing industrytefAfthe simulation
model is built, validated and verified, many scéssrcan be tested before applying changes in aperdrmance,
avoiding unnecessary costs if the change would bdading effect. This article is focused on a glation method and
its application on a case study applied in manaofgct

1 Introduction High productivity- the flow of production activities is
1.1 Trendsin manufacturing industry reflected in the efficiency of production syster@sowth

In an environment characterized by rapid sociaff productivity is one of the main ways to increase
economic and technological changes, new demands SREnPetitiveness. At present, the main source afi@mic
still being placed on manufacturing research. Trastm 9rowth is the continual increase in labour produityti The
common aspects of change in manufacturing reseaech Main types of developmental changes according]teei2
considered following [1]globalization, competitiveness, Pe stated: _
high productivity, innovation, market factors, sici  ° Placing new products and services on the market
factors, environmental factars compared to competitors, _

Globalizationrepresents new ways and ways of how * USe of new materials, sources and raw materials,
the individual national economies work togethertidiel * new organization of production, ,
economies have become integrated through the free * Placing products and services in new market
movement of goods and capital across borders. St@ndSegments.
theoretical models are to reduce trade barrierdrandport

costs, which will increase trade between produtemme _ 1he effort of enterprises to make changes is also
country and consumers in another country. Such yewifluenced by [3] following factors: N
created international relations underline the irtgraze of » Market factors - high  competition,
the development of manufacturing research [2]. globalization, unstable environment, product

The goal ofcompetitivenesis to maintain sustainable lifecycles and production systems are
development based on the business strategy. Tateir diminishing; emphasis is placed on high quality
should be chosen in such a way that quality, pripdtic at the lowest prices, customer demands are
and innovation have a steadily increasing tendd@ty constantly evolving.

Consequences of the implementation of the new
competitiveness strategy lead to:

» the flexibility of the production process,

* reducing resource consumption,

» Social factors changes in the organization of
working time, wage increases, emphasis on
humanizing work, seeking new ways to motivate

« lower production costs people, actively engaging employees in business
« efficient use of transport and other components, Changesg Changing. views on th_e job position in
«applications of automated and sophisticated human life, changing the rankings of values
technologies. influenced by raising the standard of living.
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Materials and Methods

Description of latter possible solutions that

are used in production industry
Production systems with breakthrough innovatiores a
at the stage of research and development. In tdratire
and in the projects, they are referred to by varimims,
Factory of Future (FOF), Intelligent Manufacturitiyl),
Agile  Manufacturing, Sustainable Manufacturing,
Breathing Factory, Excellent Production, Teachihg t
Learning Organization and many others [4].

General trends in system manufacturing innovation
characterize productivity, flexibility, high pre@s and
quality, environmental friendliness and investmenst
acceptability (Figure 1) [5]. Other features in@utexible
adaptability, ergonomic standardization, cost-sgvin
without redundancy, elimination of waste, instan
availability, the ability to install and place anlygre in the
world, the absence of long recovery and commissgni
times, the exclusion of extra costs, optimal ener?1
performance, the ability to rearrange and reorgani
activities on a case-by-case basis to suit cuperducts
and production volumes. The general feature is the
application of advanced technologies, particuld@i
(Information-communication technologies) [6].

Recently, there has been a debate about the foture
production in the United States, Japan and Europe.
Production is in relative decline compared to sersj but
the financial crisis has brought back the benefits stable
production base into a focus. In order to assassdbue,

is

C

On the basis of analyses, information and knowledge

about production research can be summarized résearc
topics and priorities for future actions and furgdjid, 9]:

« Sustainable development based on the efficiemblis

Iprod uction sources,

 Production technologies exploiting the potentél

new technologies (bio and nanotechnologies),

* Using simulation and modelling to solve productio

problems,

* Agile, responsive production systems for custemer

oriented production.

In many countries, the emphasis on production rekea
on high value-added industries and on their

development. Experts agree that there are preitzgilkat
drive production research to a successful end. The
iassumptions are based on a multidisciplinary naté.eon

the interconnection of science and technology [10].

The solution suggestions of new complex tasks

cording to innovation of production systems ca&n b
entified as:

* network structures,

* systematic prospective studies,

* transnational forums,

* creating innovative scenarios, etc.

These recommended forms have the potential to raise

awareness and relations between organizationseacad
industry, government and other innovation organna).

society needs to know why production is falling ant
whether it really is a problem for the current emory [6].

High
performance

New
materials

High
technology

pESDENC

Recently, the pace of production decline has sippe

at least slowed down. Outsourcing jobs to Asia dlae
slowed down. Further trends point to a better futfar

digital design and knowledge based engineering

Intelligent products, mechatronic systems and artifacts

global production. These include new sources ofatam

high performance manufacturing technologies

for industrial products, with a large number of somers

in emerging economies entering the global consum [ o, eeand edocaton
goods industry. The supply side of the supply chsia platforms platforms

stream of new technologies that are waiting fothferr use

to bring new types of products to the market, tdisgover |_Ev Piatform for Comp EM T ST I T 2 Sl BT

existing products and also to improve the efficiernd

production processes. An examp|e is additive prwlmc Figure 1 Industrial technology direction in the Fddcording to

using 3D printers, robotics, nanotechnologies, and
intelligent communication systems [7,8].

The future direction of European
Manufacturing Research has been incorporated o t
Factory of the Future project. Research activitg faur
core priorities:

» Sustainable production,

« Intelligent production,

* High-performance production,

* Use of new materials in production.

[4]

Industrial2-2 Case study description for simulation

modelling
The simulation model was built in order to evaluhe

value flow in the production factory of plastic and
aluminium products from a window manufacturer.

First, technological process would be introduced fo

better understanding of a product flow in the pitan
area. The production process starts by adding rahter

the cutting centre, where the material is cut torélquired
length. Shredded material profiles travel to thei@ng
centres where a metal reinforcement is insertenl tin¢
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profiles. At the same centre, holes are drilled itie quantity of production batch; simulation model weesated
profile for handles, posts, hinges, and drainadeshare (Figure 2, Figure 3) [11]. The operation day wadf@eone
milled. From the machining centres, the materiatled in  8-hour working shift, according to real conditionss

the racks travels to the four-headed welding mashin working conditions, one operator performs work niext
There, it is split into wings and frames. Througle belt one machine, but there are operations requiring
conveyor, the welded products are moved to the CN&operation of two workers due to a weight of there,
cleaners, where the welding of the corners of tmelawvs  for example moving window frame from one positian t
and the door is completely assisted by a varietiools. another.

After machine cleaning, it is also advisable taaolevith
the help of the staff for perfect cleaning aroumslwelding
site. Subsequently, the wings and frames are plactd
container. According to the plan, the worker sealdadm
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the storage container which window or door willlda.

With the screws, he fixes the fittings manuallytioe wing, |
which is screwed by the screwing centre, which erssthe
accurate drilling and screwing, allowing the wirtgsbe
mounted securely in the frame.

The last operation in the production process izigta
for which an insulating double glazing or triplegihg is
used. Itis glazed using spacers and glazing batste cut
to exact size [11].
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2.2.1  Simulation model in Witness software

Based on input data from the production plant {ecyc
time; production lead time; time for machine operaand
setting; logistics times: time for supply of masérand
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Figure 2 Detailing Workplace Weld Cleaning
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Figure 3 Simulation model of a manufacturing fagtor
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The aim of the simulation model was to analyse thactual number of machines and equipment. For angive
efficiency of the production plant and to proposeasures type of production program, production output ialre
due to increasing the throughput and productivityhe
whole system. operation is approximately 170 window units. Thus,
After completing the simulation runs, it can betetia can be stated, that built simulation model is \atbd and
that the production hall is capable of producing L6its verified and available for experiments with a model
of window units in an operation mode that can lEnda The statistical outputs show that the most loaded
the statistics output from the model (Table 1) [dth the machines are Machining and Cleaning stations, wthere
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as well as interoperation transport.
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