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Abstract: The paper deals with simulation and her formsseaf im designing of production and non-producticstews.
Points to the possibility of using software canph@l planning and subsequently in other phase eflifiecycle
production and products. Article informs about sahthe advantages of this type of software andpt®ns. Sets out
some theoretical knowledge of simulation and ingretical part presents some frequently used sitionl software.

1 Introduction
The trend of rapid shortening life cycle of product simulation
and innovation, which today is normal in almostrgve

area, it is necessary to look for, means fast desiy ‘ Simulation
production and non-production systems. However L I model \
necessary pay attention also to the project to & as

effective and planned production or innovation o' E,‘,e,ime,,,sl
products entering in the physical parts of its ropiin e Appiication

manner. Just for this purpose it is appropriatet th

simulation capabilities that enable us to verifyesal Application S
possible variations, as has given by productiork l@od toths real _ The results

.. . system
eliminate any narrow spots in advance.

What is the
aim of the

What
does this
mean?

1.1 Simulation of production processes

Simulation ranks among leading industrial Figure 1 Principles of computer simulation
engineering techniques (Fig.1). Large expansioramég
experience at the end of the twentieth century ted Simulation is able to remove all the shortcomings o

development and application is significantly visildlso analytical methods, but it is more demanding tcetifine

in currently. This is due to the fact that the #ased design model, model testing, planning and carrying

complexity of the problems, which the industrialexperiments) and the preparation of input datatsridhis

engineering resolves. it is also more expensive. This method overcomesyma
When building a production system operates a warieboundary conditions and limitations of analytical

of different factors which cannot be described ot modeling procedures and its use is appropriate in

mathematical equations. Even before designers bdtin particular in cases where other possible solutioage

the construction of the enterprise, it is necessarfpcus failed. The simulation is actually an experimembaithod,

on narrow spots in the enterprise, the main riskbaisis based on which the experiments with the model ef th

situations: _ o _ production system on the computer. Model production
«  From an economic point is of view necessary teystem typically consists of the following types of
focus on minimizing costs in general. objects:

+  From a management perspective, it is necessary «  Dynamic temporary objects (moving elements
to focus on the consequences project approval, theet that enter the system, moving between the statis o
deadline and prices, causes of high stocks anmide system and at some point the system the lémve t
intermediate times. parts and pallets).
e  Static lasting objects (immobile parts of the
system which are permanently active - machinery,
warehouses, etc.).
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. Elements of interconnection with the
surroundings (the place where the input dynamieatbj
in the system and where the system leave the).

Simulation may rank among the statistica
experimental methods because it works on the sasis b
as theoretical methods of mathematical statisédsen it
is impossible to examine the whole extensive stécts a L
sample that represents the characteristics of anpke b )
set IC()statistical IOsampling). This sample is sta[{ﬂrgl}" dependent variabe dependentvariale
analysed and the analysis result is then appliethé¢o
entire file. Similarly, in the simulation takes péaas the
real system simulation model. This model includel/ o
those characteristics of the real the system, wlich
interesting in terms of analysis. From experimevith a
model it can be concluded about the entire redesys
Simulation can be divided into:

. Deterministic - simulation model does Nnot ust ® gependentvariable B dependent variable — >
random variables,

*  Stochastic - simulation model uses also random

variables. : .
Based on the principle which is used in thg Tfi}omgs?ggéailoogpigrw:gtgms in area simulation
preparation of simulation model distinguishes thigpes include software modules from Siemens PLM Software

of simulations: 4 soft K hT i
. A continuous simulation - the values of statéNd SOtware package wi ecnomatix.

variables are changing continuously in a given time
interval. Value is determined variables are deteathiby
solving differential equations that describe thbaweour
of the simulated the system in a very short tinepst
(numerical solution, usually wusing the metho
RungeKutta).

. Discrete simulation - also called event-oriente
simulation. From the perspective simulation in tbése
will simulate only the points in time (events), which
there is a change of state quantities the systeamples
of discrete systems are the majority of productiom

discrete event-oriented
simulation

continuous simulation

>

5l "\\
ot

dependent variable ﬂ

dependent variable

continuous simulation with
discrete time intervals

combined simulation

Hah

>

dependent variable 4>

dependent variable

Figure 2 Basic types of Simulation

Tecnomatix Plant Simulation, characteristics and
advantages

Plant Simulation is computer software developed by
dSiemens PLM Software for modeling, simulation,
analysis, visualization and optimization of prodomt
gystems and processes, material flow and logistics
operations (Fig.3). Using Tecnomatix Plant Simolati
enables users to optimize material flow, resoufoesll
levels of planning. The software allows comparisign
complex manufacturing production options, including
logistics systems. immanent logic processing, using computer simufatio

«  Combined Simulation - contains elements OPlant Simulation is used for individual productiptans

discrete and continuous simulation. The basic typies as wgll as multinational enterprises, mqinly agalenic
simulation are shown in Fig. 2. Even in the siniolatof planning layout, process control logic and complex

production systems dominated discreetly processes &Ilm_ensmns offprctJr(]jut(:jtlve_mvestmfetl:]t_. Th'sd'stonritf
sometimes combine the principles of discrete anr@al(r;br_eafong cirde ominance o |str|?rof Lljlca. $h
continuous simulation. Some chemical or thermal Ject-oriented programming uses the following énre

processes in the production are changing continjaousprOpert'eS:

- ; : 1. Heritage - Users create libraries with their own
but in mass production are many discrete procggsgs . . . .
P y proce(esg objects that can be re-used. Unlike copies, anpghiin

?;t\éfé?)rs' lines with plenty of continuously movmgthe object class library is extended to some ofdiréved
' objects (children).

2. Polymorphism - Classes can be derived and
derived method can be redefined. It allows usexseate
complex models faster, easier and more transparéhe
structure.

3. Hierarchy - complex structures can be created
very clear on several logical layers, allowing ekgler to
move between them by relevance.

The program can import data from other systemd) suc
as: Program Access, Oracle databases, Excel or SAP.
Integration of Plant Simulation supports:

~ 18 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta Logistica

- International Scientific Journal
Volume:

1 2014 Issue: 4 Pages: 17-21 ISSN 1339-5629

Marek Kliment; Peter Trebuna

SIMULATION AS AN APPROPRIATE WAY OF VERIFYING THE EFFICIENCY OF PRODUCTION
VARIANTS IN THE DESIGN OF PRODUCTION AND NON-PRODUCTION SYSTEMS

« import data from PLM systems, or can be directl

used,
« virtual enterprise putting into service,
 download data from AutoCAD.

1

&I )
e

3
Microstation, FactoryCAD etc. are directly into the ==
simulation.
It provides a clear analytical tool for detecting
obstacles for monitoring material flow (Sankey d&ag)
or to detect oversized batteries (Chart).
Provides integrated optimization tools: . -

» Experiment Manager automatically creates scesari
and evaluate the dependence of two inpt
parameters.

 Genetic algorithms search large space solution.

» Neural networks show the connection between inp
and output parameters and can be used for
forecasting.

The program can:

» Recognize and show problems that might otherwise

Cumulated Statistics of the Parts which the Drain Deleted
Object ~ Name  Mean Life Time Throughput TPH Production Transport Storage Value added  Portion

Orain  biok 3:39.5032 25 B 86.09% 1391% 0.00% 86,09% IE—
Drain  ozubene_koleso  20:20.3265 311 39 1526% B4M% 0.00% 5%
Orain  skrutka 49:46.6832 380 48 506% 6.67% 88.27% 5.02% 1 —

Figure 3 Output from the software Plant Simulation

Tecnomatix Process Designer

Process Designer (Fig.5) is a comprehensive

result in high cost and time consuming remedighstrument for designing (design) process. Analybis

measures in the start-up phase. 3D graphical environment, validation and optimiaatof
» Offers mathematically calculated key performancgroduction allow parallel planning of technologiteams.

indicators (KPI) instead of an expert,, feeling".  Planner and technologist evaluate the productiore,ti
* Reduce investment costs for production linegosts, resources, capacity, logistics and othemitapt

without jeopardizing the desired quantity. information with its help. The basic building block
* Optimize the performance of existing productiorwork in the Process Designer is: what will be prmstl

lines.

whereby will be produced and what processes ar tase

* Incorporate machine failure, availability (MTTR, produce.

MTBF) when calculating the numbers throughput

and usability.
Higher productivity planning, the program can be
achieved by:
Collection and management of knowledge within a
single source of information will ensure the reoe
certified processes and cut costs for capital
equipment.
Ensuring and troubleshooting in production system
that would otherwise require time-consuming and
costly remedial measures at the onset of production
By limiting tasks associated with planning assktnb
shortening, planning and reducing related costs.

Process Designer allows at an early stage planning

concept:

« evaluate production alternatives,

* coordinate means,

* to plan a more alternatives,

» Implement changes,

« estimate the cost and duration of cycles,
define and verify the assembling of products,
« create layout assembly lines,

* assign each operation necessary time,

* assign production functions,

* monitor the use of means,

« analyse the costs of products and production.

By sharing and analysing information within the

digital environment, offering a detailed overvieW 0 Process Designer provides the possibility of jgidl

the various stages of the development process apn analyse and manage production processes fioe en

the impact of these processes. plants, lines and the individual operations. Usimject-

Streamlining communications can quickly adapt teriented technology corporate libraries means djvers,

customer requirements, the decision is based @manufacturing best procedures and proven expetience

facts. helping to create optimal processes and adaptverae
alternative products.
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The sub-modules softwar e tool Process Simulate

As almost all the products from the portfolio of
Siemens PLM Software and Process Simulate
concentrated his work is divided into several fiorzil
software sub-modules (Fig.5).

Process

Simulate

Assembly
Process t Process
Simulate N Simulate
Human Tecnomatix ’ Spot Weld

Process
Simulate

Figure 4 Tecnomatix Process Designer

Tecnomatix Process Simulate

" - o . Process Process
Process Simulate is a digital tool for productior Simulate Simulate
solutions for the verification of the productioropess in Rototics Commisioning

a 3D environment. The ability to use 3D data ofdoicis
and resources facilitates virtual validate, opteniand
transfer complex manufacturing processes, leading t Tecnomatix Jack

faster onset of real production and the qualitpraiducts. Jack is a separate simulation tool comprising a
Tecnomatix Process Simulate is a toolbox simulasiod biomechanically accurate digital model of man, masy

Figure 5 Sub-modules software tools Process Simulat

verification of production tools: _ of detailed ergonomic and time analysis permittinaft
* is integrated with the Process Designer tool for,  qsgible most comfortable, safest and a most ptivéuc
* shortens planning helps to optimize productiofyorkplace and product. Workplace, operations odpeb
systems, _ _ _is by simulating possible maximum ergonomics arapad
* uses the technology of smart devices with exee1ssi 1 the needs of future users during the first stafe
for teaching robots. development 3D CAD model. Jack also fully supports

virtual reality tools (Fig.6).
Process Simulate enables the verification of the y (Fig-6)

various segments of the production process: asyemt,
processes, labour, welding, continuous processgs &sI
laser welding and bonding, and an additional amadfint
robotic processes simulated in the same environmel
enabling the simulation of virtual production zong€ke
simulation mimics the realistic human behavioubata

domain controllers and PLC logic.
The main functions of the software module Proces J \
Simulate are: i PR | E— \
« 3D simulation, Static and dynamic collision Figure 6 Environment in the Tecnomatix Jack
detection,
» 2D and 3D cuts, These and some other software for different tydfes o
» measurement in 3D dimension, simulation offers the provider Siemens PLM Softwimre
* mapping operations, management and elaboration data across the life cyc
» robotic assembly and production planning of rpads products and their productions. Software similarelter
* resource modeling (3D and kinematics) provide also offer other providers operating eithePLM

Design of the production lines and workstations, ~ Systems, or be closely are specializing on sinaati
tools for creating documents,
native support of visualization the standard JT, Conclusion

* simulation of human tasks, Simulations are after their introduction of a cotre

« simulation of discrete and continuous of produtti application for the enterprise a big competitiveadage.
processes, The advantage lies in several areas, in the plgnofn

« simulation robotic automated processes, new products or product innovation, also in thédfief

* virtual commissioning. marketing. Simulations are suitable for the presgon of

products and processes for their preparation before
customers or potential investors in companies. An
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PRODUCTION

essential advantage of simulation is cost savingeany
ways. This is a saving in production planning, Whig in

the preparatory phase can be verified several lgessi
options, as well even at the stage of an existing
production, which can detect problems and bottlesiec
and with the help of the simulation can be remoard
transferred into production in already optimizerdhio
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