Agentura na podporu vyskumu a vyvoja

Formular ZK
Zavereéna karta projektu
Nazov projektu Eviden¢né ¢islo projektu APVV-18-0505
Vyvoj originalnej konstrukcie zhutriovacieho lisu s obratenou kinematikou
Zodpovedny riesitel prof. Ing. Lubomir Soos, PhD.
Priiemca Slovenska technicka univerzita v Bratislave - Strojnicka fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Projekt bol rieSeny na Slovenskej technickej univerzite v Bratislave, Strojnickej fakulte,
Ustave vyrobnych systémov, environmentalnej techniky a manazmentu kvality, Nam.
slobody 17, 831 01 Bratislava

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Politechnika Koszalinska, Wydziat Mechaniczny, Katedra Mechaniki, Automatyki i
Konstrukciji, Polsko

Igor Sikorsky Kyjev Politechnical Institute, Peremogy av., 37, Kyjev, 3065, Ukrajina
Belarusian National Technical University, Faculty of Mechanical Engineering, Minsk,
Bielorusko

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

2.1.01 Pocet patentovych prihlasok v SR: 2

S00S, Lubomir - ONDRUSKA, Juraj - BABICS, Jozef - ONDEROVA, Iveta - BUCKO,
Lubo$ - BUDICKY, Tomas. Kombinovany elektropneumaticky pohon vretena : Banska
Bystrica Urad priemyselného vlastnictva SR 2021. 9 s.

SOO0S, Lubomir [36 %] - ZEMKOVA, Erika [17 %] - POKUSOVA, Marcela [17 %] -
FERENCZ, Vojtech [15 %] - SOOS, Marek [15 %)]. Smart multifunk&ny kib : patentovy spis &.
288964 zo dna 25.05.2022, prihlaska ¢. 34-2018, datum zverejnenia prihlasky 05.11.2019.
Banska Bystrica Urad priemyselného vlastnictva Slovenskej republiky 2022. 13 s.Typ
vystupu: patent; Vystup: domaci; Kategdria publikacie do 2021: AGJ

2.1.02 Pocet samostatnych patentovych prihlasok do zahranicia: 1 s

SOOS, Lubomir [40 %] - ONDRUSKA, Juraj [20 %] - BIATH, Peter [10 %] - MATUS, Milo$
[15 %] - ZEGZULKA, Jifi [15 %]. Lis na pelety : patentovy spis €. 309228, datum udelenia
27.4.2022, prihlaska &islo 2013-912, datum podania prihlasky 21.11.2013. Praha Urad
primyslového viastnictvi 2022. 11 s

2.2.03 Pocet uzitkovych vzorovv SR: 2

S00S, Lubomir - BOHACEK, Stefan - CHLEBO, Ondrej - CACKO, Viliam. Skisobné
filtracné testovacie zariadenie na zachytavanie aerosolov obsahujucich Skodlivé
mikroorganizmy : Uzitkovy vzor €. 9568 zo dia 10.8.2022, prihlaska €. 139-2021, datum
podania prihlasky 29.9.2021. Banska Bystrica Urad priemyselného viastnictva Slovenske;j
republiky 2022. 8 s.

SO0S, Lubomir - ONDRUSKA, Juraj - KRIZAN, Peter - LOSONC, Otté - SOOS, Marek -
BABICS, Jozef. Spbésob eliminacie suSenia partikularnych latok so zvySenou vihkostou
viacnasobnym lisovanim a lisovacia linka : uzitkovy vzor €. 9075, datum zapisu 15.02.2021,
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&islo prihlasky 114-2020, datum podania prihlady 19.06.2020. Banské Bystrica Urad
priemyselného viastnictva Slovenskej republiky, 15.02.2021. 7 s.

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1.02 PocCet publikacii v zahrani¢nych karentovanych €asopisoch 2

CHOJNACKI, Jerzy - ZDANOWICZ, Agnieszka - ONDRUSKA, Juraj - SOOS, Lubomir -
SMUGA-KOGUT, Malgorzata. The influence of apple, carrot and red beet pomace content
on the properties of pellet from barley straw. In Energies [Open access]. Vol. 14, No. 2
(2021), s.405. ISSN 1996-1073 (2020: 3.004 - IF, Q3 - JCR Best Q, 0.598 - SJR, Q2 - SJR
Best Q). V databaze: CC: 000611223600001

CHOJUNACKI, Jerzy - ZDANOWICZ, Agnieszka - ONDRUSKA, Juraj - SOOS, Lubomir -
SMUGA-KOGUT, Malgorzata. The influence of apple, carrot and red beet pomace content
on the properties of pellet from barley straw. In Energies [Open access]. Vol. 14, No. 2
(2021), s.405. ISSN 1996-1073 (2021: 3.252 - IF, Q3 - JCR Best Q, 0.653 - SJR, Q1- SJR
Best Q). V databaze: CC: 000611223600001 ; WOS: 000611223600001 ; SCOPUS: 2-s2.0-
85120851836.

1.07 PocCet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisoch v
zahrani¢i 5

MATUS, Milo$ - KRIZAN, Peter - BENIAK, Juraj - SOOS, Lubomir. Equipment for research
of parameters in compression and extrusion of materials. In Research Inventy : International
Journal of Engineering And Science. Vol. 11, No. 1 (2021), s. 35 - 41. ISSN 2278-4721 (e).
SCHMATOV, A. A. - SO0S, Lubomir - KRAINY, Zdenko. Mnogomernaja
technologitscheskaja optimizacija termogidrochimitscheskoj obrabotki tverdovo splava v
gidrozole serebristovo grafita. In Materialovedenie. No. 4 (2021), s. 17 - 25. ISSN 1684-
579X.

SOO0S, Lubomir - PRIBULA, Jan - HIPCA, Henrich - MARUSAK, Viktor. Analysis of the
quantities and processing capacities of waste generated in the automotive industry. Typ
vystupu: kapitola; Vystup: zahrani¢ny; Kategoria publikacie do 2021: ABC

BENIAK, Juraj - MATUS, Milo$ - SOOS, Lubomir - KRIZAN, Peter. Shape and volume
optimization of industrial parts. In Global Journal of Engineering and Technology Advances.
Vol. 10, No. 1 (2022), s. 58 - 64. ISSN 2582-5003.

SHMATOV, Alexander - SOOS, Lubomir - KRAJNY, Zdenko. Multidimensional technological
optimization of thermohydrochemical treatment of hard alloy in silver graphite hydrosol. In
Inorganic Materials: Applied Research. Vol. 13, No. 1 (2022), s. 17 - 25. ISSN 2075-1133
(2021: 0.287 - SJR, Q3 - SJR Best Q). V databaze: SCOPUS: 2-s2.0-85125407351 ; WOS:
000758329600010.

1.06 Pocet vedeckych prac publikovanych v recenzovanych vedeckych ¢asopisoch v SR:

2

PALENCAR, Jakub - DOVICA, Miroslav - PALENCAR, Rudolf - HALAJ, Martin -
KOVACIKOVA, Anna - SO0S, Lubomir. How can the check standard influence
measurement process capability. In Kvalita Inovacia Prosperita = Quality Innovation
Prosperity. Vol. 26, iss. 2 (2022), s. 88 - 100. ISSN 1335-1745 (2021: 0.452 - SJR, Q2 - SIR
Best Q). V databaze: WOS: 000835313100006 ; SCOPUS: 2-s2.0-85135175968.
SHYNKARENKO, Vasyl - KUZNETSOV, Yuri - SOOS, Lubomir - SHYMANSKA, Anna -
KOTLIAROVA, Viktoriia - KRASOVSKY]I, Pavlo. The principle of hybridization in the
structural organization and evolution of electromechanics objects. In Strojnicky ¢asopis =
Journal of Mechanical engineering. Vol. 72, No. 2 (2022), s. 173 - 188. ISSN 0039-2472
(2021: 0.355 - SJR, Q3 - SJUR Best Q). V databaze: SCOPUS: 2-s2.0-85142532153.

Uplatnenie vysledkov projektu

Novy princip zhuthovacieho stroja bude nachadzat uplatnenie pri produkcii krmiv, pri vyrobe
podstielok pre zvierata, ¢i produkcii paliv a hnojiv. Patentovany princip poskytuje cely rad
vyhod.
Jednou z vyhod navrhnutého principu je, Ze je jednoduchSie ohrievat’ a chladit nehybny tfr.
TFA je, na rozdiel od zavitovky pri klasickej kinematike, minimalne namahany krutiacim
momentom. Novy
princip umozriuje aj jednoduchy bubna lisovacej komory, pricom odpada kritické namahanie
zavitovky s malym priemerom.
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Po upresneni technoldgie vyroby bude mozna vyroba prototypu v realnych rozmeroch. Po
ukonCeni prevadzkovych skusok prototypu je mozné zaCat' s opakovanou vyrobou nového
principu

zhutriovacieho stroja s obratenou kinematikou.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V ramci rieSeného projektu APPV-18-0505 bol navrhnuty novy princip stroja. Na zaklade
kombinatoriky rieSenia realizovanej v uvodnej €asti projektu boli definované mozné varianty
realizovaného patentu. Nasledne bola v ramci projektu vypracovana vykresova
dokumentacia vybraného variantu zhuthovacej komory, zavitovky a tfia. V ramci
technoldgie vyroby sme riesili

najma komplikovany spdsob vyroby zhutfovacej komory s pevnou vnutornou zavitovkou.
Druhou délezitou ulohou bol spdsob plnenia zhutfiovacej komory a kon$trukcia samého
lisovacieho tfnha. Po

vyrobe prvého variantu funkéného modelu nasledovali experimentalne skasky. Ulohou
realizovanych skusok bolo potvrdit’ alebo vyvratit navrhnuty princip zhutfiovania. Tieto
skusky potvrdili navrhnutu

kinematiku zhutfovania ale sucasne ukazali urcité nedostatky procesu zhutfiovania
partikularnych latok vo funkénom modely. Preto sme navrhnutu kinematiku principu
zhuthovania podrobili

teoretickej simulacii v systéme Herz-Mindlin. Analyza ukazala, Ze treba zmenit najma
princip plnenia zhutfiovacej komory. Plniaca komora bola v prvom navrhu plnena zavitovkou
cez otvor vo vstupnom

telesa kolmo na os rotacie zhuthovacej komory. Pri pozadovanom mnozstve suroviny ale
dochadzalo prehlcovaniu a upchavaniu spracovanej suroviny. Nasledne sme preto navrhli
novy princip plnenia

tak, aby bolo plnenie komory priamo v osi rotacie zhutrfiovacej komory cez plniacu zavitovku.
Po realizacii navrhnutej upravy surovina vstupovala do komory rovnhomerne, bez
prehlcovania

a dochadzalo ku kontinudlnemu zhutfiovaniu spracovanej suroviny. Pozadovanu hustotu
a vykon produkcie bude mozné dosiahnut na vyrobenom prototype po vyladeni
konstruk&nych pomerov,

frekvencii otacania komory a rychlosti plnenia suroviny.

Dosiahnuté vysledky projektu boli priebeZzne publikované v zahrani¢nych a domacich
publikaciach.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

As part of the solved project APPV-18-0505, a new principle of the machine was designed.
Based on the combinatorics of the solution implemented in the initial part of the project,
possible variants of

the implemented patent were defined. Subsequently, drawing documentation of the selected
variant of the compaction chamber, auger and mandrel was developed as part of the
project. As part of the

production technology, we mainly dealt with the complicated method of producing a
compaction chamber with a fixed internal auger. The second important task was the method
of filling the

compaction chamber and the construction of the pressing mandrel itself. After the
production of the first variant of the functional model, experimental tests followed. The task
of the performed tests

was to confirm or refute the proposed principle of compaction. These tests confirmed the
proposed kinematics of compaction, but at the same time showed certain shortcomings of
the compaction

process of particulate matter in the functional model. Therefore, we subjected the proposed
kinematics of the compaction principle to a theoretical simulation in the Herz-Mindlin system.
The

analysis showed that the principle of filing the compaction chamber needs to be changed. In
the first design, the filling chamber was filled with an auger through an opening in the inlet
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body

perpendicular to the axis of rotation of the compaction chamber. However, with the required
amount of raw material, there was swallowing and clogging of the processed raw material.
Subsequently, we therefore proposed a new principle of filling so that the filling of the
chamber is directly in the axis of rotation of the compaction chamber through the filling
screw. After the

implementation of the proposed treatment, the raw material entered the chamber evenly,
without overcrowding, and there was a continuous compaction of the processed raw
material. The desired

density and production performance will be achieved on the manufactured prototype after
tuning the design ratios, chamber rotation frequencies and raw material filling speed.

The achieved results of the project were continuously published in foreign and domestic
publications.
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