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Abstract: The content of this paper is a proposal for asbetitte doors of car and their components. It diéss the

Procedure for drafting a project for evaluate tbiasility of alternatives using simulation mode&these variants
workplaces. These of variants each other qualébtiand quantitatively compares and describes téffeand optimal.
At the beginning of post briefly describes the tietical knowledge of the field of simulation andarifies their

advantages and disadvantages.

1 Which aims are achieved using simulation?

Why is needs aim achieved by the help a

simulation?

Who is responsible for target a simulation?

The main advantage of simulation lies in its method

of interpretation of the simulated process. By gsm

the currently available simulation software can

convert simulation in the process of the desiretkti

(several minutes) to obtain the amount of output

information in the form of the output message, such

as use of machinery, downtime, efficiency, critical

path.

nProcesses in which a suitable resp. inapproprippéieal
simulation are shown in Table 1.

Simulation and its use
The notion of simulation is presented as statikjica
research method, which follows from the nature haf t
system under examination, from which are obtained
information on the researched system. Output dsitegu
computer simulations give a realistic picture ofe th
documents that are necessary for the development of
downstream analyzes. The cycle uses the simulation
model at an early stage is to build the model o riéal
system, where they carry out the necessary expetéme
These are then interpreted correct results, whieh a
constantly optimized to improve the understandifithe
actual or future system. Computer simulation does
allow obtaining direct, optimal results, respedtveheir
solutions. Therefore, it is applied as a suppostesy.
With his help is possible to test different effecarried

Table 1 Suitability for use simulation in processes

on the simulation models. The result is a solutf@t can
help improve productivity and quality. The objeéteach

Suitability for use a
simulation

Inappropriateness for use
a simulation

generated simulation process is to identify thelgytzat
are helpful to achieving specific results. Whenudating
systems, objectives determined by the structure
planning, experimentation and subsequent evaluation
By help clearly defined objectives simulating ar

experimental systems, it is necessary to ask aunsst
such as:
What is achieved by a given stimulation?

If it is necessary in short| Simulation can b
time draw conclusions administered less accurate
behavioral processes,results than direct
which in real time was a mathematical analysis
ndonger

Creating a virtua| The need for financi

presentation behavior ¢
the new system using th
selected animation

fresources exceeds the limit
e

How much time is required to the simulation?
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Experimentation usin
simulation process doe
not disrupt the functioning
of the real system

Been studied system can
saddressed a mathematiq
y way (analytically)

The use of simulation fc
verification of the
analytical  solutions
process control

Insufficient and inaccura
information to support thg
simulation experimenting

137

Removing badly propose

experiment and thu
avoiding unnecessar
disaster, waste g
resources

The credibility anc
sreliability of the models ig
ylow simulation mode
frepresents only stochatick
system elements

y

Properties in under tt
examination system ar
changing (changing ver
quickly, resp. slow)

Required demandir
ehardware for of comple
yrealistic simulation system

Use as a tool to gain tl
experience, resp. workou
training

To create the mod
trequired expertise an
training

More flexible presentatio

as mathematical
simulation
2 Proposal phase of the project

al

Fig. 2 Proposal layout in variant 2

3 Simulation and a optimization phase of

the project
The simulation-optimization phase of the projecswa
used alone simulation tool to create a simulatiaaleh of

In this first phase, propose a model element Hatls the production line. This tool was a software medul

manufacturing doors,here are formed chosen models Tecnomatix

Plant Simulation. When processing

machinery and auxiliary equipment. Designing take§imulation models was necessary to know all the
place on the basis of technological production liyyo components required for the manufacture and iastai
together with the implementation of compliance wittPf doors and according to them layout design wates.
technological and handling areas. The draft plawwof
two variants of the line was used software AutoCAISIOOr.

Architecture (Fig. 1.2)

Fig. 1 Proposal

layout in variant 1

At the Figure 3 shows the essential componenthef t

control motor for
window

Fig. 3 Partsin the car doors
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3.1 Proposal variants of production 710 8 m == m——
Processing simulation models originated by the :E{E FI' h W == )
insertion of duplicate objects from the tree stoet . [ it )
formed on a simulation desktop using drawing Cgppd—Hl= —

documentation of and technological operations.

Storage unit components

Fig. 5 Smulation modd for Variant 2in 2D and 3D

Fig. 4 Smulation modd for Variant 1in 2D and 3D

Manufacturing time of each operation are shown in
Table 2. This is necessary to know the times ftinge
After entering the time horizons of all objects &eg the different elements of the simulation and consparat
tracking simulation process, which had to be carta change layout workplaces.
tweaking mostly conveyor time structure to achidwe

desired parameters of the whole production linds Eh Table 2 Manufacturing time of each operation

lengthy process with the task of removing vario Operation Time of the Manipulation

deficiencies in the production process. As oneavdris b operation (s) time (s)

not possible to assess whether the correct and most Shearin 20 2

appropriate for the production process, it is ne@gsto | Surface formin 30 2

propose at least 2 variants. The second type afutay Weldinc 12 10

configuration plant and equipment was specific hatt| Door assemb 12C 50

compared to Option 1 has two storages and shereth | paint Applicatiol 30C 10

of the conveyor to different sections of the pra@wc [ Door dismantlin 12C 50

line. The second type of workplace generated 3Deihad™ Assembrl

(Fig 5) is different structure and length of thereeyor. components 180 100

Edit conveyor was also treated in a similar marioghe Inserting door an

first variant. control 300 80
Togethe 1190 304 :

Output statistics needed for the evaluation isinbth
by running the quick simulation, which are all reésl to
objects in the simulation area, the program geesrat
detailed output statistics. Then carries out evaloaand
appropriateness of the varianst.

When comparing variants of assess data relatitigeto
productivity of individual items in the simulatianodel,
further compare, for example, material flow both
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variants. Table 3 highlights the difference betwdla time 41.12%, compared to the waiting longer variant
two variants, and displays data on the use of mashor with a 73.72% average waiting time. The use of telio

individual operations in the manufacture of a door. material handling in the production process (Tab.5)
Table 3 Comparison of productivity selected Machines Table 5 Therange materials handling with of the robots
Activity / Variant | Variant - Yarlant 1 - - Yarlant 2 -
operaton | 1% | 2% P o | [ e e
KUKA 0.08% 2.6565  0.09% 2.9517 KUKA  0.90% 49.7199 0.90% 49.5640
Shearing press 1| 17,27 | 23,37 V2 kA2 0.1 s 0150 Sooo0| | kA2 0o oasez vore osess
KUKA3 0.00% 0.0000 0.03% 1.0000 KUKA3 0.07% 3.7133 0.05% 2.6780
Shearing press 2| 9,09 23,37 V2 _ .
From the outputs listed in Tab.5 shows that Variant
Forming press 1 10.30 30.43 V2 is optimal, as it provides a greater range of dpareof
material handling processes compared to first maria
Forming press 2 485 30.43 V2 After an evaluation of selected parameters proditgtf
' ' machines, as well as working and waiting timesnglo
with other generated and selected data and statisti
Assembly 9,00 | 3370 V2 g

reinforcement presented simulation software can be considerede mor

appropriate Variant 2.
Welding 9,09 32,61 V2

Conclusions
Simulation software facilitate the activity in dsicin-
gggrs on the car| 18,18 8,70 Vi making process when comparing different variants of
y optimization and improvement of production effiagn

Installation of

Lacquering 45,44 21,74 Vi With The comparison of statistics, it is clear tiathis

Assembly  door case is for improve the process of making effective
components 1 18.18 21,74 V2 Variant 2. This assessment possibilities of impnoset

Assembl door of the production can be conducted at any intended
com oneynts > 18,18 21,74 V2 optimization of an existing of production, and alsdhe
P design of new production lines and halls. Therefthe

) . ) ) use of simulation and digitization of primary pration
The evaluation of the output is defined optimum usgrocesses highly preferred option and ~currently is

of machinery and operations in favor of the seconfecoming a necessity. Such verification of optimal
variant in ratio of 8/2, which is mainly reflectéd the yariants in the planning process prevent problemng
operations of pressing and folding operations alfty  the implementation of production and saves money an
welding. o . _ _ time in debugging production factors. It has its
Output statistics provide also information on ths® U advantages even when you are archiving data on the

of industrial robots KUKA in the manufacturing pess project and the formation of a similar projecthie future,

of welding and material handling. Are taken inte@mt inese data can be used and thus shorten desigmiag t
data in the form of waiting times material whendfoly  The advantage is the fact that the Evaluation Teaioh

door reinforcement in the process of welding a”%orking on a project need not be physically gateat
assembly of components for bodywork. one place and time, but you can share the infoomathd

o ) ) always have on hand the current version in whiah th
Table 4 Satisticsfor manipulation KUKA robots

project is located. Such backup and data editiigshie

KUKA Variant 1 Variant 2 managing the full life cycle of the product andguwotion
robots Waiting time for | Waiting time for
material% material% Acknowledgement

KUKA 0 23,2¢ 94,1¢ This article was created by implementation of thang
KUKA 1 54,8¢ 93,6: project KEGA 004TUKE-4/2013 “Intensification of
KUKA 2 1,8E 90,5¢ modelling in teaching Il. and Ill. degree in theld of
KUKA 3 84,5 16,5¢ study 5.2.52 Industrial Engineering”.
Average
waiting time 41,12% 73,72% References
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