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Abstrakt: V ramci digitalizdacie vyroby existuje potreba CAD podpory rieSenia velkého
poctu uloh. Jednou z nich je rieSenie medzioperacnej dopravy v projektovani montdaznych
systémov a liniek. Jednou z najcastejsie vyuzZivanych moznosti je pouZitie existujucich
modulovych transportnych systémov ponikanych viacerymi renomovanymi vyrobcaml
montaznej a transportnej techniky.

Prispevok sa zaoberd pocitacovou podporou tvorby 3D modelov systémoy
dopravy v montaznych procesoch s vyuZitim existujucich softvérovych ndstrojov pre
modifikaciu a navrh komponentov dopravnikov a ich lntegraczou do komplexneho rieSenia

vyrobnej plochy .

KTrucové slovda: CAD modelovanie, medzioperacna doprava, montaz

Abstract: Within the manufacturing digitalisation exists a need of CAD support of great
number task solving. One of this is also the inter-operation transport solving in the
assembly system and line design. One of the most frequently using possibility is applying of
the existing module transport systems enabled by several prestigious assembly and
transport device manufacturers.

The paper deals with the computer support of 3D model creation of transport systems in the
assembly processes with using of the existing sofiware tools for conveyor component
modification and creation and their integration into a complex solution of the production
area.
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1 UVOD

Digitalna vyroba (Digital
manufacturing) je jednym z poslednych
trendov v oblasti projektovania vyrobnych

zoskupeni. Tento koncept predpoklada
vytvorenie komplexného 3D modelu
vyrobného zévodu, prevadzky resp.

pracoviska vo virtudlnom prostredi za
ucelom zniZenia nakladov, chyb, skratenia
Casu a dosiahnutia lepSieho vysledného
rieSenia. V ramci tohto konceptu sa riesia
aj ulohy spojené s operdciami montaze.
V zavislosti od typu vyrabaného vyrobku
a druhu montaznej linky je potrebné riesit
aj medzioperaénu dopravu. KedZe pri
koncepte digitdlnej vyroby sa pouzivaji
3D CAD modely je potrebné vytvorit
aoverit aj 3D model zariadeni
medzioperacnej dopravy.

2 MEDZIOPERACNA DOPRAVA V
MONTAZI

Celkové rieSenie medzioperacnej
dopravy je ovplyviiované pocetnymi
faktormi ako su: druh montovanej
suciastky, hmotnost’, tvar, pocet
montovanych kusov za jednotku casu,
trvanie  technologickych, = montaznych
a pomocnych operécii, pozadovany stuperi
automatizdcie montaze, sposob privodu
dielcov  asuciastok do montazneho
procesu, druh atyp pouzit¢tho naradia,
kontrolné procedury v montaznom procese,
atd.  Zohladnenie  vSetkych  vyssie
spominanych faktorov robi z projektovania
medzioperatnej dopravy zlozity technicky
problém, ktory ma zvyCajne viacero
variant rieSenia. Ulohou projektanta je
zvazit konkrétne podmienky a navrhnat
optimélny spdsob riesenia. Ciel'om je vzdy
dopravit’ spravne mnozstvo suciastok alebo
dielcov na spravne miesto v spravnom Case
a kvalite s primeranymi nakladmi a so
spravnou informéciou. Aplikacia CAD
systémov pre rieSenie tohto typu uloh
umoziuje vizualizovat varianty rieSeni
atym sa vyhnit sa chybam pripadne
vykonat’ rézne druhy analyz za ucelom
optimalizécie a modifikacie rieSeni.
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1  INTRODUCTION

The digital manufacturing is one of
the last trends in the field of production
system design. This concept assumes the
creation of a complex 3D model of the
production plant, workshop respectively
workstation in the virtual environment for
the purpose of cost and mistake
degreasing, time saving and reaching a
better final solution. Within this concept
are solved also the tasks related with the
assembly operations. In the dependence on
the type of produced product and the type
of the assembly lines is necessary to solve
also the inter-operation transport. Because
in the concept of digital manufacturing are
used 3D CAD models it is necessary to
create and to verify also the 3D model of
inter-operation transport devices.

2 INTER-OPERATION
TRANSPORT IN THE ASSEMBLY

The general solution of the inter-
operation transport is affected by numerous
factors as are type of assembled part, mass,
shape, number of the assembled products
per time unit, duration of technological,
assembly and auxiliary  operations,
required degree of assembly automation,
the method of component and part delivery
into the assembly process, type and kind of
used tools, control procedures in the
assembly process etc. The consideration of
the all above-mentioned factors creates
from the inter-operation transport design a
complex technical problem, which usually
has several variants of the solution. The
rule of the designer is to consider the
concrete conditions and to propose optimal
solving method. The goal is always to
trasport the right part or component
quantity to the right place in the right time
and quality by suitable cost and correct
information. The application of the CAD
systems for the solving of this kind of
problems enables to visualise the solution
variants and so to avoid the mistakes
eventually to realize various analyses in
order to solution optimisation and
modification.
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3 CAD PODPORA PROJEKTOVANIA
MEDZIPERACNEJ DOPRAVY V
MONTAZI

Aby bolo vobec mozné vyuzit’ vyhody
CAD systémov pre rieSenie
medzioperatnej dopravy je potrebné
vytvorit CAD modely technickych prvkov
medziopera¢nej dopravy. V zavislosti od
detailnosti projektu je potrebné vytvorit
velmi  presné  modely s presnymi
charakteristikami a rozmermi, ktoré
zodpovedaju skutoénym zariadeniam. Ide
viac-menej o rutinni ¢innost’ ale ¢asovo
naroénu, ktord si vyzaduje detailné
informécie o jednotlivych komponentoch.
Pre skratenie tejto rutinnej ¢innosti je
mozné pre rieSenie medzioperacnej
dopravy v montazi pouzit dopravny
systém niektorého z renomovanych
vyrobcov, ktori pontkaju dopravniky
vrozlicnych  variantoch  arozmeroch,
pricom stasne su k dispozicii aj
parametrické 3D modely jednotlivych
prvkov dopravnika ako aj typovych rieSeni
vo forme S$pecializovanych softvérovych
produktov.  Typickym prikladom je
softvérovy  produkt  MTpro  firmy
Boschrexroth (obr.1) pomocou ktorého je
mozné¢  modifikovat’  vSetky  prvky
dopravného systému a zaroven
vygenerovat 3D model.

Z takto vygenerovanych 3D modelov
je potom mozné vo zvolenom CAD
systéme vytvorit’ modely rdoznych rieseni
medzioperacnej dopravy, ktoré
zodpovedajii  skutoénym  technickym
prvkom a zariadeniam. Vyber konkrétneho
CAD systému zavisi od roznych faktorov
ako su:  dostupnost,  kompatibilita
s ostatnymi softvérmi pouzZivanymi vo
firme, dostupnost’ pozadovanych
analytickych ndstrojov vo zvolenom
systtme (napr. ergonomické analyzy,
animdcia, simuldcia pohybu st¢iastok na
dopravniku a pod.).
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3 CAD SUPPORT OF THE INTER-
OPERATION TRANSPORT DESIGN
IN THE ASSEMBLY

In order to utilize the advantages of
the CAD systems for inter-operation
transport solving it is necessary to create
3D models of the inter-operation transport
technical means. In the dependence on the
details level of the project it is necessary to
create very precise models with accurate
characteristics and dimensions, which
correspond to the real devices. It is more or
less a routine but very time-consuming
activity, which needs detailed information
about several components. For shortening
of this routine activity is by inter-operation
transport solving possible to use a transport
system of some prestigious manufacturer.
These manufacturers enable conveyors in
various variants and dimensions and at the
same time exists also parametric 3D
models of the conveyor components as
well as type solutions in the form of
specialized software products. Typical
example is the software product MTpro
from the firm Boschrexroth (see Fig.1)
through their it is possible to modify all
components of the transport system and at
the same time to generate a 3D model.

From so generated 3d models is next
possible in the selected CAD system to
create models of various inter-operation
transport solutions, which correspond to
the real technical components and devices.
The selection of the concrete CAD system
depends on various factors as are
availability, compability =~ with other
software products used in the firm, the
availability of required analytical tools in
the selected system (e.g. ergonomic
analysis, animation, simulation of part
moving at the conveyor etc.).
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Obr.1 Printscreen obrazovky softvéru pre vyber, Specifikdaciu a generovanie 3D modelu
komponentu dopravného systému.

Fig.1 Printscreen of software for selection, specification and generating of the transport
system component 3D model

4 APLIKACIA CAD SYSTEMU PRI
RIESENI ~ MEDZIOPERACNEJ
DOPRAVY

Na obr.2 je uvedeny priklad ruénej
montaznej linky so Styrmi montaZznymi
pracoviskami, ktoré st prepojené pomocou
pruzného dopravného systému TS1 firmy
Boschrexroth. Zakladom je detailné
rieSenie kazdého montaZneho pracoviska
(stanovenie obsahu préace, technologicky
postup, ergondémia atd’.). Na tomto zaklade
je potrebné rieSit prepojenie pracovisk
pomocou vhodného dopravného systému.
Zohladnit je potrebné aj organizéaciu
prace. Napr. v zobrazenom systéme je
mozné aby pracoviskd pracovali aj
paralelne. Uvedeny CAD model bol
vytvoreny v systéme AutoCAD s pouzitim
nadstavby  3pecidlne  urlenej  pre
projektovanie montaznych liniek, ktora
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4 APPLICATION OF THE CAD
SYSTEM TO INTER-OPERATION
TRANSPORT SOLVING

At the figure 2 is presented an
example of a manual assembly line with
four assembly workstations, which are
jointed by a flexible transport system TS 1
form the firm Boschrexroth. The base is a
detailed solution of every assembly
workstation (specification of the work
content, technological procedure,
ergonomic etc.) At this base is necessary to
solve the workstation connection thought a
suitable transport system. In the
consideration must be taken also the work
organisation. For instance, in the showing
system is possible, that the workstations
operate also parallel. The presented CAD
model was created in the AutoCAD with
using of the special tool dedicated to
assembly line design, which
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Montazne pracovisko — detail
Assembly workstation - detail

Dopravnik TS 1
Conveyor TS 1

Ruéna montazna linka
Manual assembly line

Obr.2 Priklad 3D modelu rucnej montaznej linky
Fig.2 Example of manual assembly workstation 3D model

disponuje uz hotovymi CAD modelmi
vybranych technickych prvkov a zariadeni.
Takto vytvoreny model je mozné pomerne

jednoducho menit’ a prisposobit’
pripadnym zmendm vo  3$pecifikacii
montazneho procesu.
6 ZAVER

Aplikdcia CAD systémov pri

rieSeni medzioperaénej dopravy so sebou
nesie ako vyhody tak aj uréité problémy
spojené s c¢asovou naro¢nostou tvorby
CAD modelov technickych zariadeni
pokial nie su kdispozicii uZz hotové
modely. AvSak vyhody prevazuju nad
spominanou nevyhodou, pretoze takto
vytvoreny model medzioperacnej dopravy,
jednak dava lepsi prehl'ad o moznych
problémoch a jednak umoziuje s pouzitim
vhodného néstroja vykonat' rozne typy
analyz (napr. ergonomické, analyza
rozmiestnenia komponentov pracoviska
atd’.). Takto vytvoreny model je mozné
integrovat’ do celkového riesenia digitalne;j
vyroby a vyuzit’ vyhody z toho plyntce.
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obtain already completed CAD models of
selected technical components. So created
model can be relatively simple to change
and modify to possible changes in
assembly process specification.

6 CONCLUSIONS

The application of the CAD systems
by inter-operation transport have so
advantages as some problems connected
with time-consuming technical device
CAD model creation in the case, that are
not available final models. But the
advantages overweight above-mentioned
disadvantage, because so created model of
inter-operation  transport gives better
overview about possible problems and
enables with using of suitable tool to
realize various types of analysis (for
instance: ergonomic, workstation
component lay-out analysis etc.). So
created model can be integrated into the
general  solution of the  digital
manufacturing and so can be used the
resulting advantages.



K. Senderska, A.Mares — CAD podpora projektovania... T&L —16/09

Recenzia/Review: doc. Ing. Gabriel Fedorko, PhD.

90




