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Abstract: The thesis focuses on the effectiveness of pragisting. A system analysis is used in diplomaithiesthe

detailed analysis of the individual subsystems thil characteristics, Which later improve the pcbjproposal and
emphasize the efficiency and the demands or regeines of the company for the final solution of fireblem. The
solution utilizes Tecnomatix 13 simulation of inidival product testing, and its results are latkenanto account in the
economic evaluation of the proposed testing sysfdithe same time, the current situation is comghavigh the proposed
project.

1 Introduction new system of testing and payback period of the new
The thesis is focused on the effectiveness of mtodusystem.

testing. The problem is related to the constantchefor

back-logs and more efficient business activitiesisure 1.1  Analysisof current situation

competitiveness on the market. The main goal offiksis The project is carried out in a company engagetién

is to design an efficient system testing in a patar ~manufacture of low-voltage devices. In the usaggystem

company, so as to manage with the quantity of dsisetn analysis, specific department was analysed, as tregat

products. The system analysis is used in diploresisito of assembly of products, where deficiencies were

solve current problem. It is also used the simotatin identified as outputs of analysis and they needetet

software Tecnomatix 13, which is used in the cursgmte solved [1].

of product testing as well as the new, suggestst&sy of Product assembly department consists of seven parts
testing products. The results of the simulatioesaamed 1) Part for the assemblage of the necessary components
primarily at occupancy of machines and amountssiet - in this section necessary components are folued i
products. These results are then reflected in ¢beamic one, which is important for the actual assemblége o
evaluation and comparison of the quantities offeelucts the products. This work is performed by human
tested, the cost of the test product, staff costheé current personal on special devices. Example of the
state of the with new system for product testingn A components shown in Figure 1 - on the left are the
important part of the thesis is the pricing of uggested necessary components, and on the right is a coteposi
component.

Figure 1 Components necessary for the product asigem

2) Part of the storage components- in this section tt8 Mounting part — There are 2 parts folded in this
necessary components are stored, which are made section, and it is PFI_| and PF_II. Components from
directly in our company or bought from external the market are stored into plastic case, which bl
suppliers. Also in this section are also storedspar closed, stored and used for next part of testing
which were used in previous operation. Mentioned  (Figure 2).
parts are very important for product assemblage.

They are stored in plastic containers. The warehous
system is the type of market.
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Figure 2 Components necessary for the prod §bmbly

4) Testing part of products — The testing is carriatl o number of tested parts and on the percentage of
on 5 testing devices, and the output can be with occupancy of machines.
positive result or negative result. The products ar5) Part of products setting - After testing the praduc

inserted into test machines by using handmadéidn t products with a positive result moving in the it
section is used high percentage of human work,jwhic ~ department, where the parameters of products were
is not optimal. The simulation of testing produetss set.

created in the simulation software Tecnomatix 18) Part for logo etching — The logo of company, or for
(student version), and the results were focused on company that is product made, is etched (Figure 3).

Figure 3 Sample of designation logo on the product

7) Part of the logo etching, packaging and shipping- etched on the case of products (Figure 4). Later,
Thanks to laser, the required descriptions are the products are packaged and shipped [2].

o8

Figure 4 Product ready for packaging with the neeeg manual paper
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1.2 ldentified deficiencies 2.1 Therequirements of the company
Identified deficiencies mainly point on the systefn The company got some idea, how testing line should
current product testing, where happen the situstitmt looks like, requires and what should it performadter the
products made in the current date is not testerjuse of consultation about issues with my consultant fatatha
the time, and need to be tested during overtiméisshi thesis, the requirements were collected as requised
Mentioned deficiencies are mostly connected witlling company management, by the automatized line, asith
machines, which belong to old ones, what meansithatare:
requires more time to test one part. « distribution of products by type into two separate
The solution of this problem may be solved by testing processes,
simulation, which was used during analysis and was thatthe product is shipped to the necessary eqm'pm

suitable for the synthesis purposes. Possibiliglitainate without the need for relocation of staff,

the mentioned deficiencies is to do more variahtes]ing, . increase the number of assembled products in one
but mainly the solution depends on automatizatiod a shift,

robotization of testing system. The role of siiolaisto  +  that the product contains identifying information
experiment and to suggest more efficient systetesting, about the production, about the results of testing,
which eliminate the mentioned deficiencies andrdfiat, ., g test line separated the products tested acaptdin
the company will obtain the reserves, which wilvéa the test results (positive, negative).

important role to secure competitiveness on thékatd8].

) ) 2.2 Machines and equipment needed for a new
2 Theproject of testing department of the testing line
new production line Now, new testing machines have better performance.

For the long time, company thinks about change iMhe most important is time in which they can tds t
process testing, because current way of produtih¢es product without the passing the same test twicause of
not efficient. It is necessary to design new syst@m negative result of the test.
testing, which is going to be fully modernized,@matized New machines have a few seconds shorter testirgy tim
and robotized. but as mentioned, these machines will test theymtazhly

This new system, may be mainly used to increase thace without the need for repetition. Modernizatiaih
number of tested products and reduced the number mhchine (purchased new ones) indicates the diff¢éireas

operations, which are performed by operators [4]. of testing and riveting, which are listed in tablg¢ogether
All operations in the current situation will be lnded  with a comparison of current machines and new mashi
in a new project with new parameters. New machines are offering new functions, and thet fs

very important for greater efficiency of producstiag
compared to the current testing process [5].

Table 1 Comparison of new machines with the current

: : Time operation of Theoriginal time
HlaEne: eyl pimer! the new machine oper ation

Tester No. 1, reading the data by RFID chip 24 seconds 27 seconds

Tester No. 2, reading the data by RFID chip 21 seconds 27 seconds
Tester No. 3reading the data by RFID cl 17 second 25 seconc
Tester No. 4reading the data by RFID cl 23 seconc 23 seconc
Tester No. , reading the data by RFID cl 15 seconc 22 seconc
Machine for the definitive closure of the proc 5 seconc 7 seconc

The new test line must require the mentionedre shown in Table 1, Table 2 and the above meedio
requirements of the company management and thergforrequirements of the company, were suggested several
is necessary to design and to use devices thatedfjese options for system of product testing. However, the
requirements and ensure greater efficiency of pibduefficient is the simulation model, bellowed in Figus
testing. These machines are also designed to o [6,7].
into an automatized testing process. Times necgesear Other functions and parameters of machines already

testing line are bellowed in the Table 2. mentioned in the tables, can be seen in simulatiodel,
were suggested, so that the testing process wageeff
2.3 Simulation of the new testing linein the and worked without any operator intervention (pejg8].

simulation software Tecnomatix 13
After the finding of necessary data, parameters and
management requirements on the new testing lineshwh
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Table 2 Other new equipment needed to test the line

: Time/single
Machine Feature o
REID data recorder It is used for recording basic information about 3 seconds
the product.
Robot Its functions are to pick up, set up, unload agd la 2 seconds

the product.
RFID reader with divider It is necessary to read the RFID chip and| to
according to the following | divide the products according to selecied 4 seconds

operations categories.
It is necessary to read the data accoridng to it
RFID reader pushes out the stopper for concrete worker ofithe 2 seconds

departmer during the product assemblage.
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Figure 5 The simulation model of the new testing Ih software Tecnomatix 13P

231 Smulationtime * height-1m,
Simulation time was determined only at the inputs,  conveyor speed - 0.5 m/sec,

since the workers have a Working time 7 hours 2tutais . automatic Stop (When the conveyor does not contain

(8 hour shift - 30 minute lunch break - 10 mindiesak for any product) [9].
a snack). The whole simulation end up, until themiduct
entered the testing line, are not finished in tests 2.33 ldentification data on the product during the
testing process
232  Conveyor needed for the automatized testing In order to product contains the identification adé
line used technology of RFID chip to read datas aboodyart

For the product transportation, from A point to@m jtself, but also about the whole production procass
should be used conveyor that require the requiresifen  apout the results of the testing process. RFIOUsdyon

automatized testing regarding to the transportrolpcts  the product to save data needed for correct manegevh
to the necessary places. Example of a conveyotttege process of new testing line [10].

with the parameters:
e length-11.1m,
e width-0.1m,
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2.4 Location for the new testing line into Test
department
Conveyor must be located, so that the simulatisulte
were not distorted, because conveyor length haeriauut
role in transporting products from A point to B pbiThis
length is mainly associated with the indicator mansit
time. Location of the new suggested testing line ba

seen in Figure 6 and Figure 7. The new testing Baeires

the demands of company in terms of its dimensions
because the current machines are predominantlyl mal
comparison to places they are located. When théavine
was designed, it was mostly taken regard on conmyeyo
which has important role according to location fre t
designed hall.

Assembly section of department'

Figure 6 Location of new testing line into Testdepartment (top view)

Figure 7 Location of the new testing line into Trgtdepartment (3D view)
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2.5 Simulation results of the new testing line These values are the most important from the petispe
of the company.

The results are mainly focused on capacity of the The number of tested products in the testing laa®,
machines, the number of tested units, the number lo¢ seen in Figure 8 and percentage increase adtest
repaired units and the time for a new productioa Is able products in Table 3.
to test all assembled products within one workihit.s

Table 3 The percentage increase in the productsdes

The current number of testg Number of products teste| The increase in the
e of (roshis: products on the new testing line product testing %
Number of products PFI_I 548 813 32.60%
Number of products PFI_II 430 586 26.62%

COMPARISON OF THE TESTED PRODUCTS
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Figure 8 Graphical representation of comparisortéesproducts by current testing way and by the testing line

3 Reaults increasing of production of products, so investnrenirn
The current method of product testing, requiresemoshould pay back sooner that it was expected.
money, because it needs to be consider: wage costs,
operating costs of testing, costs of protectivément or 4  Conclusion
clothing. The suggested testing line has lower scost The article topic is focused on efficient testinfy o
because in the new testing line, there isn't ndedny products in a particular company and thereforetin i
human help, so the cost of wages and the cosbtégiive analysis of the current state with the emphasisthen
equipment are excluded. Operating costs are Idveerthe Assembly department, which is currently testingtiod
current cost of testing. In the new design has faelted product performed. Application of systems analystsose
cost of RFID chips, but in such quantities test€@DR task was to analyse and to find deficiencies anidtware
price is acceptable, and it is valid that pricgaing to be not effective for this system. The thesis point$ the
lower, with greater quantity of products it is ggito be deficiencies and ways to eliminate them. As anlidey
bought. In the future the company plans to incraghse of dealing with the deficiencies is simulation usied
production, so quantities of RFID chips are goingoe simulation software Tecnomatix 13. In this softwingas
higher. experimented with multiple ways, how to deal wittet
After result evaluation, it got comparison of therent requirements of the company management, function of
state with suggested new testing line with O staffts, new testing line, and also cost of the testing. lihevas
savings 19% for activity expenses and costs adsdciasuggested fully automatized testing line, whichowad
with one testing product with savings up to 87.5%company to keep capacities during increasing ofuarnof
Investment return is assumed for 8.56 years. Th@oduction assemblage. More important is fact tiew
investment return is going to decrease because of
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testing line is going to be more efficient than twerent [4] HAMMER, M., Agenda 21:Co musi kazdy podnik

system of product testing. udélat pro Usgch v 21. Stoleti,2 ed. Praha,
In this thesis are presented compared amountsteftte Management Press, 2012. Knihovna étevého
products in current and new testing method, areas® of managementu; zv. 32. (Original in Czech)

32.6% for the type of product PFI_| and an increafse [5] MALINDZAK, D.: Modely a simulacia v logistike,
26.62% for the type of product PFI_II. In addition Acta Montanistica Slova¢&/0l.15, Special Issue 1, pp.
increase of amount of tested products, costs itmli€a 1-3, 2010. (Original in Slovak)

highlight the differences between those 2 systdine.cost [6] Kliment, M., Trebuia, P.: Simulation as an appropriate
are mainly focused on employees and costs assoeidte way of verifying the efficiency of production vanis
the operation but also important are overall costone in the design of production and non-production
tested product. These results were then compargdtan  systemsActa logistica VVol. 1, No. 4, pp. 17-21, 2014.
was found that the new test line is less experaidemore [7] Trebuia, p., Kliment, M., Halinov4, J., Markow, J.,

beneficial for the company in the long term becathse Firo, M.: Tecnomatix Plant Simulation, a describtion
current way of testing is more expensive. The resuline of the work environment and basic contrdléie 16

is the pricing of an unnamed company, and the pvae International Conference, Trends and Innovative
taken into consideration along with other cost®tarn for Approaches in Business Processes 2013, 2013.

that investment. The investment return was caledl&r [8] VELISEK, K., KOSTFAL, P.. Mechanizacia a
8.56years, what is acceptable period of the timlee T  automatizacia STU in Bratislava, Bratislava, 2007.

results of this project are very positive, which ¢aing a (Criginal in Slovak)
lot of assets for the company. [9] FEDORKO, G., MOLNAR, V., MICHALIK, P.:
Hadicové dopravniky Technicka univerzita v
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