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Uplatnenie vysledkov projektu

Vysledky projektu, hlavne vo forme vyvinutej metddy redizajnu, mozno pouzit pre
znizovanie amplitud vibracii vyrobnych strojov a zariadeni vo vyrobnych prevadzkach,
predov8etkym v oblasti rezonanéného pasma, ktoré sa vyznacuje niekolkonasobne vysSimi
amplitudami vibracii v porovnani s predrezonanénym a porezonanénym pasmom. Hlavne v
rezonanc¢nom pasme je vplyv materialového timenia neStandardnych materialov s vnutornou
konfiguraciou najvyssi. Viysledky projektu prispievaju k tedrii materialového dizajnu
kompozitnych Strukturovanych materialov a ich vnatorného timenia a vplyvu na celkovu
odozvu mechanickych sustav. Zaroven projekt poskytuje metodiku v experimentalnej oblasti
pre stanovenie parametrov timenia tychto materialov. Pri experimentalnych meraniach bolo
potvrdené, Ze mazacia vrstva za urCitych stanovenych podmienok ma vysokofrekvenénu a
vysokoenergetickl impulznu odozvu, ktora sa modze vyskytovat' aj u novych lozisk bez
poSkodenia a extrémne skracuje dobu prevadzky loZiska v porovnani s teoretickou
vypocitanou Zivotnost'ou

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku

(max. 20 riadkov)

Projekt prispel k rozSireniu su¢asného stavu teoretickych poznatkov a aplikatnych moznosti

v danej oblasti. Hlavnym prinosom projektu je vyvinuta metoda redizajnu spociva v

modifikacii dynamickych vlastnosti existujucich komponentov vyrobnych strojov, resp.

mechanickych sustav. Jej vyhodou su kratky Cas a nizke naklady na implementaciu v

porovnani s vyvojom a vyrobou novych komponentov alebo funkénych celkov vyrobnych

strojov a zariadeni. Ide o vyplf dutin existujucich komponentov alebo dutin vzniknutych

medzi komponentami ¢asticovymi polymérnymi kompozitnymi materialmi alebo polymérmi.
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Okrem vyplne dutin metéda redizajnu méze byt aplikovana vo forme pridania
Strukturovaného kompozitu s uréitou konfiguraciou na niektory/é povrch/y komponentu/ov.
Pridany material sa stava v prevadzke pasivnym timi¢om mechanickej sustavy. Takto
vznikne objemova kompozitna materialova Struktara, ktorej makroskopicka konfiguracia je
dana umiestnenim vyplnenych dutin a/alebo pridavného Struktirovaného kompozitu na
povrchu. Aplikovali sme neStandardné konstrukéné materialy vo forme kompozitnych
materidlovych konfiguracii na zniZzenie dynamickej zloZky zatazenia, a to hlavne
prostrednictvom vyuZzitia ich vysokej schopnosti materialového timenia, Ciasto¢ne vyuzitim
zvySenia tuhosti a hmotnosti. VSetky realizované aplikacie priniesli vyznamné znizenie
amplitud vibracii od 29-60%, v pri akustickej emisii do 85%. Znizenie amplitud vibracii bolo
dosiahnuté v Casovej aj frekvencnej oblasti. Zdévodnili sme teoreticky pomocou numerickej
simulacie Sirenia napatovej viny v mikrostrukture aj zdroje vysokej schopnosti timenia
kompozitnych materialovych konfiguracii. Zaroveri sme stanovili metodiku uréenia
materialového timenia u takychto materialov, a to experimentalne a numericky, kedZe
parametre timenia nie su zname pri vytvorenych materialoch. Boli stanovené zakladné
principy materidlového dizajnu pre zvySenie materialového timenia na zaklade vysledkov
DMTA (dynamic mechanical and thermal analyzer) analyzatora. Kedze kompozitné
materialové konfiguracie mozno z dévodu zlozitej vnutornej Struktury ziskat’ 3D tlaCou,
prispeli sme v tejto oblasti vyvinutou tlaCovou hlavou pre aditivnu vyrobu. Projekt rozsiril
poznatky a aplikacie aj v oblasti tenkych vrstiev, t.j. povlakov a vrstvy maziva. Stanovené
ciele boli uspesSne spinené.

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

The project contributed to the expansion of the current state of theoretical knowledge and
applications. The main benefit of the project is the developed redesign method, which
consists in modifying the dynamic properties of existing components of production
machines, or mechanical systems. Its advantage is the shorttime and low costs of
implementation compared to the development and manufacturing of new components or
functional units of production machines. The method is characterized by the filling of cavities
of existing components or cavities created between components with particulate polymer
composite materials or polymers. In addition to cavity filling, the redesign method can be
applied in the form of adding a structured composite with a certain configuration to some
surface(s) of the component(s). The added material becomes a passive damper of the
mechanical system during operation. In this way, a composite material structure is created,
the macroscopic configuration of which is given by the placement of filled cavities and/or
additional structured composite on the surface(s). We have applied non-standard structural
materials in the form of composite material configurations to reduce the dynamic component
of the applied load, mainly by using their high material damping capacity, partly by using the
increase in stiffness and weight. All implemented applications brought a significant reduction
of vibration amplitudes from 29-60%, in the case of acoustic emission up to 85%. The
reduction of vibration amplitudes was achieved in both the time and frequency domains. We
justified theoretically with the help of numerical simulation of the propagation of the stress
wave in the microstructure, the sources of the high damping capacity of the composite
material configurations. At the same time, we established a methodology for determining the
material damping of such materials, experimentally and numerically, since the damping
parameters are not known for the created materials. The basic principles of material design
for increasing material damping were established based on the results of the dynamic
mechanical and thermal analyser (DMTA). Since composite material configurations can be
obtained by 3D printing due to the complex internal structure, we developed a print head in
the field of additive manufacturing. The project expanded knowledge and applications also
in the field of thin layers, i.e. coatings and lubricant layers. The set goals were successfully
met.
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