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Abstrakt: Clanok sa zaobera zhodnotenim sucasného stavu medzioperacnej dopravy
orientovanej na technologicky proces spracovania pneumatik v zavode V.0O.D.S. v
Kosiciach a navrhom moznosti na zlepSenie sucasného stavu.

KPucové slova: analyza, syntéza, medzioperacna doprava, odpad
Abstract: The article deals with the evaluation of the actual state of semioperational
transport oriented to the technological process of tyre processing in the plant V.O.D.S.

Kosice and with the design of options for improvement of the actual state.
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1 UvoD 1 INTRODUCTION

Na zéklade celosvetovych poziadaviek Based on the worldwide required
na  implementaciu progresivnych a z implementation of  progressive  and
pohladu enviromentalnych pristupov kvazi environmentally  quasi  waste  free
bezodpadovych technologii s prvkami technologies with the elements of nano
nanotechnologickych pristupov technological processing of wide variety
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zhodnocovania kompozitnych odpadov z
celého spektra priemyselnych cinnosti
fokusujuc vyskumné aktivity v prevaznej
miere na materidly obsahujuce plastické
hmoty (termosety aj termoplaty), gumy,
kovovych materidlov (med’ a jej zliatiny,
hlinik a jeho zliatiny, zelezné zliatiny,... ) a
v neposlednom rade aj materidly na baze
textilii  je nevyhnutnd  spolupraca
vyskumno-vyvojovych inStitucii a
priemyselnych podnikoch a vytvaranie
virtudlnych timov s c¢rtami excelenosti
technologickych pristupov pre podmienky

realizdcie tychto zamerov. Typickym
prikladom  je  spolupraca  Katedry
vyrobnych technologii FVT TU v

Kosiciach so sidlom v PreSove a V.O.D.S.
v Kosiciach.

2 ANALYZA MEDZIOPERACNEJ
DOPRAVY - SNiMKQVANIE
PRACOVNYCH CINNOSTI

Technologickd linka spracovania
pneumatik na  gument drvinu ELDAN
spracovava opotrebované pneumatiky,
plasty a gumu. Pneumatiky a odrezky z
pneumatik st nakladatom umiestiiované
do doplnovacieho zasobnika. Drvi¢ Super
Chopper SC2118T drvi vstupny material
(Obr. 1).

acitivities” composite based materials, the
research activities are being focused on
plastic containing materials /thermosets
and thermoplates/, rubber, metal materials
/copper and its alloys, aluminium and its
alloys, metal alloys/ and the last but not
least textile based materials where the
cooperation of research and development
institutions together with industrial plants
is inevitable for creating virtual teams
featuring excellency of technological
processes and their successful application.
The typical example of such a cooperation
is the one of the Department of
Manufacturing Technologies FVT TU in
Kosice based in PreSov and V.0.D.S. in
Kosice.

2 THE SEMIOPERATIONAL
TRANSPORT ANALYSIS —
SCANNING OF WORKING

The technological line for processing
tyres into rubber grit uses waste tyres,
plastic and rubber materials. The tyres and
tyre cuts are fed by the feeder into the
receiver. Super Chopper SC2118T chops
the entering material (Fig. 1).

Obr. 1 Sekanie pneumatik v drvici Super Schopper
Fig. 1 Tyre chopping in Super Chopper
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Posekany material je pasovym
dopravnikom dopravovany do podéavaca
TBF zéasobujuceho struhadlo Heavy
Rasper. Tu dochadza k vyznamnému
oddeleniu kovovej zlozky pneumatik a
uprave vstupného gumeného materidlu na
granulat s rozmerom 20 x 20 mm. Obe

zlozky st vibratnym  dopravnikom
premiestiované, priCom suCasne sa
nadpasovym magnetickym zariadenim

oddel'uje ocelova zlozka z granulatu.
Granulat je koncentrovany v sile V4
zavitovym  dopravnikom. Oddial je
podavany do jemného granulatora FG
1504. V tejto etape dochadza pocas
jemnejSej granulacie k  oddelovaniu
textilnej zlozky pneumatik. Obe zlozky st
pneumatickym dopravnikom
premiestiiované do triedi¢a — sitovacieho
zariadenia pre oddelenie gumenej, textilnej
a zbytkovej kovovej zlozky granulatu. Na
separaciu sa pouziva nadpasovy magnet a
vakuum vo filtranom systéme pre
oddelenie textilnej zlozky.

The chopped material is then carried by the
belt conveyor into the receiver HVB which
then feeds the Heavy Rasper. At this point
a very significant separating of metal
substance of tyres takes place and the
entering rubber material is processed into
granules sized 20 x 20 mm. Both the

components are then carried by the
vibrating conveyor and the steel
component of the granules is being

simultaneously separated by the overbelt
magnetic device. The granules are then
concentrated into V4 power by the screw
conveyor. From here they are fed into the
fine granulator FG 1504. At this stage,
during the process of fine granulating, the
textile components of tyres are isolated.
Both components are sent by the

pneuamtic conveyor into the separator —
sieve device for separating rubber, textile
and residual metal component of the
granules. The overbelt magnet is used for
metal separation while the vacuum in the
filtrating system for textile component
separation.

Obr. 2 Triedic PC 10 T

Fig. 2 Separator PC 10 T

Z triedica PC 10 T je granulat
dopravovany do jemného granulatora
FG1504, kde dochddza k ostatnej
granulacii a uvolneniu d’alSich kovovych a
textilnych  zloziek. = Pneumaticky sa
granulat premiestnuje do triedi¢a PC 15 T.
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The granules sent from the

are
separator PC 10 T into the fine granulator
FG1504, where the other granulation takes
place and the other textile and metal
components are released. The granules are
pneumatically moved into the separator PC
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Tu sa uvolnuje textilnd zlozka odsavanim
a kovové zlozky sa separuju nadpasovym
magnetom  pri  doprave  vibraCnym
dopravnikom.

V odsavaci Aspirator UP 1750 sa
oddel'uje zbytkova textilnd zlozka a
selektuje gumeny granuldt siborom
vymenitel'nych triediacich sit s rozdielnou
hustotou.

Prevéadzka linky prebieha nepretrzite v
12 hodinovych smenach. Pol hodiny pred
ukoncenim smeny sa realizuje prevadzka
linky v rezime vymletie a nasledne sa linka
vypina. Triediace sitd sa pravidelne Cistia
pri ukonceni smeny.

Planované  zastavenie linky sa
realizuje v Co najkratSom case. V pripade
odstavenia strdhadla Heavy Rasper sa
napliia silo V4 na maximum. Sucasne sa
¢istia sita na triedicoch PC10, PC15 a
UP1750. Na wuvedenych pracach sa
podiel'aju vSetci pracovnici obsluhy linky.
Po vykonani Udrzby zariadeni za silom V4
a jeho naplneni sa vykonava udrzba
strihadla.

Udrzba spojena s vymenou nozov
drvica trva cca 120 min. Vymena nozov v
granulatori trva cca 90 min. Textilny odpad
sa lisuje do brikiet s predpokladom jeho
nasledného pouzitia ako paliva. Vyuzitie
kovového odpadu je obmedzené, kvoli
zvySkovému podielu gumenej zlozky v
ocelovom odpade. Odrezky pneumatik,
separovana textilia ako aj kovovy odpad su
kumulované v kdjach umiestnenych v
areali firmy. Manipulacia s uvedenymi
zlozkami sa realizuje nakladac¢mi, resp.
transportom kontajnerov.

SIMULACNIEZHO
SKUTOCNEHO
MEDZIOPERACNEJ

3 KREOVANIE
MODELU
STAVU
DOPRAVY

Néavrh a realizdcia simulacného
modelu v prostredi simulacnej softwarove;j
aplikacie Factor AIM, na zaklade popisu
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15 T. There, the suction is used for textile
component removal and the metal
components are separated by overbelt
magnet while being carried by the
vibrating conveyor.

In the Aspirator UP 1750, the residual
textile component is removed and the
rubber granules are selected by a set of
replacable sorting sieves with different
consistency.

The line is operated non-stop, in 12-
hour-shifts. Half an hour before the shift’s
end, the line is set into the emptying
regime and is switched off afterwards.
Sorting sieves are cleaned regularly at the
shift’s end.

The planned stopping of the line is
realized in the shortest possible time. In
case of stopping the Heavy Rasper V4 silo
is fed to its maximum. Simultaneously the
sieves on the separators PC10, PC15 and
UP1750 are being cleaned. These works
are done by all the line operators involved.
After the devices situated behind the silo
V4 are maintained, the rasper’s
maintenance follows.

The maintenance of replacing the
chopper knife takes approximately 120
minutes. The replacement of granulator
knife takes approximately 90 minutes.
Textile waste is pressed into the form of
briquets to be subsequently used as the
firing material. Metal waste use is limited
due to residual occurence of rubber
components in the steel waste. Tyre cuts,
separated textile as well as metal waste are
cumulated into the containers situated in
the company area. The components
mentioned above are being manipulated by
the means of feeders or containers’
transport, respectively.

3 CREATING OF A SIMULATION
MODEL OF THE ACTUAL
SEMIOPERATIONAL
TRANSPORT STATE

The outline and realization of
simulation model created by simulating
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recyklacnej linky blokovou schémou. [5]
Na zédklade optimalizdcie s vyuzitim
daného softvéru doslo k vytvoreniu nového
rieSenia medzioperacnej dopravy.

Ay K
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g

software application Factor AIM, based on
the block scheme of the recycling line. [5]
Using the software and the optimalization,
anew solution for semioperational
transport has been designed.
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Obr. 3 Blokova schéma aktualneho stavu recyklacnej linky ELDAN
Fig. 3 Block scheme of the actual state of ELDAN recycling line
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Obr. 4 Blokova schéma nono koncipovaného riesenia materialového toku recyklacnej linky
ELDAN
Fig. 4 Block scheme of a newly designed material flow of ELDAN recycling line
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4 ZAVER

Databaza  simulacnych  projektov
obsahuje realizdciu simulacie recyklacnej
linky ELDAN v jej aktudlnom stave a s
navrhom zmeny medzioperac¢nej dopravy.

Nakolko takt linky je koncipovany s
ohl'adom na optimalny vykon
technologickych zariadeni s vyuZzitim
prostriedkov medzioperacnej dopravy vo
forme pasovych, vibra¢nych a
pneumatického dopravnika, ako mozny
pristup pre modifikéciu aktudlneho stavu s
casovou Uusporou je zmena Vv realizicii
vyroby rezkov a plnenia podéavaca pred
zariladenim  Heavy  Rasper. = Doba
spracovania gumového granuldtu medzi
zariadenim Heavy Rasper a selekcie
vyslednej frakcie gumového granulatu je v
oboch pripadoch totozny.

Novo navrhovany pristup predpoklada
pouzitie pasového dopravnika S
podavacom pred drvicom pneumatik Super
Schopper, ako aj pasového dopravnika s
podavacom k struhadlu Heavy Rasper.

Porovnanie variantov simulac¢nych
projektov [6] aktualneho a novo
koncipovaného stavu prezentovala casova
usporu nového pristupu v priebehu celej
technolégie od drvenia pneumatik po
vysledni selekciu gumového granulatu
prinesie usporu 11% ¢asového fondu.

Vvhody tohto rieSenia:

* z logistického hladiska optimalne
rieSenie,

* Uspora manipuldcie dopravy rezkov zo
stroja na vyrobu rezkov do koji,

* Uspora manipuldcie dopravy rezkov z
koji do prvého stroja linky,

* uspora vodica vozika a samotného
motorového vozika, ktory bude moct’ byt v
Case vykonu teraz potrebnej operacie
vozenia rezkov najprv do koji a potom z
nich vyuzity pri inych pracach,
 Uspora  prevadzkovych
(nafta, oleje, nahradné
motorového vozika,

» uspora skladovacich priestorov na
odrezky z pneumatik.

nakladov
diely, ...)
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4 CONCLUSION

The databasis of simulation projects
contains the realization of ELDAN
recycling line in its actual state as well as
with its semioperational transport change
designed.

As the line cycle is drafted with
regards to optimal performance of its
technological devices with the use of
semioperational ones: belt, vibrating and
pneumatic conveyors, the possible time
saving modification of the actual state is
the change in the production of cuts and
feeding the feeder before entering the
Heavy Rasper. The time of rubber granules
processing between the Heavy Rasper and
the final fraction of rubber granules
selection is in both cases identical.

Newly designed approach assumes the
use of the belt conveyor with the feeder
situated in front of tyre Super Schopper as
well as the belt conveyor with the feeder in
front of the Heavy Rasper.

The comparison of actual and newly
designed simulations proves the time
saving of 11% within the whole
technological process from the point of
tyre chopping up to the final rubber
granules selection.

Advantages:
« optimal solution from the logistic

point of view,

» the saving of cuts transport from the
cuts maker into the bunk,

» the saving of cuts transport from the
bunks into the first machine in the
production line,

» the saving of the trolley driver and the
trolley itself, as these will be used for other
purposes within the time of carrying the
cuts into and from the bunks,

» the saving of operational costs (petrol,
oils, spare parts...) of the trolley,

» the saving of tyre cuts storage area.
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Mozné nevyhody riesenia: Possible disadvantages:

» v pripade poruchy ¢i udrzby stroja na « stopping of the cuts maker in case of
vyrobu rezkov pozastavenie vyroby, ked’ze its breakdown or maintenance as it will not
tento stroj nebude vyrdbat’ na sklad (tato be producing for the warehouse (this could
nevyhodu mozno eliminovat tym, Ze be eliminated by synchronizing its
udrzbu je mozné Casovo zladit' s udrzbou maintenance with other machines in the
ostatnych strojov linky v hale, teda jej production line so that the performance is
vykon je mozny tiez bud v Case udrzby possible during the line maintenance
linky, alebo pocas pretypovania linky na period or retyping the line for different
iné velkosti granulatov). granules size).

Mozné nepriame obmedzenia tohto Possible indirect limitations of the
rieSenia: solution:

* pripadnd vyroba rezkov aj pre iné » producing the cuts for other subjects,
subjekty, nie len pre vlastnu vyrobu, not only own production

e plan vyroby, ktorému je potrebné sa »  production plan which is to be adopted
prisposobit’, * changing stock for  granules
* meniaci sa polotovar na vyrobu production. Sometimes the tyres can
granulatu. Raz moézu prevladat ako prevail as the stock (from cars, or All steel
polotovar pneumatiky (z osobnych from trucks and vans), the other time
automobilov, alebo All steel z ndkladnych different stock(car window frames seals
automobilov), inokedy zase iné polotovary and the like).

(tesnenia z ramov okien automobilov a

pod.).
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