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Uplatnenie vysledkov projektu

Skusané a vyvijané sonotrédne nastrojové materialy boli uplatnené pre operaciu delenia
materialov. Pre delenie sklenenej tkaniny bola pouzita rychlorezna nastrojova ocel HSS 6-5-
2. Pre delenie gumy bol sonotrédny nastroj vyrobeny zo zliatiny Ti6Al4V . Na nastroj bola
fyzikalnou depoziciou nanesena vrstva TiN o hribke cca 3 um. Na zaklade vysledkov skuSok
delenia gumy tymto nastrojom bol navrhnuty a vyrobeny nastroj zo zliatiny AW 7075.Na
sonotrédny nastroj zo zliatiny AW 7075, elektroiskrovou depoziciou bola nanesena TiB2
vrstva.

CHARAKTERISTIKA VYSLEDKOV

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

Vysledkom rieSenia v etapach E1 a E 2 v zhode so stanovenymi cielmi projektu je stanovenie
vplyvu tepelného spracovania na ultrazvukové charakteristiky pre nastrojové ocele 90MnCrV8
- 19 312, X40CrMoV51 -19 554 , X210Cr12 -19 436, HC S 6-5-2 -19 830, 60MnSiCr4 -19
452, CPM 10V a ocele s moznostou chemicko-tepelneho spracovania C15 (12020), 16MnCr5
(14 220) a povrchovo kalitelnu ocel C45 (12050).

Preukazal sa pozitivny vplyv tepelného spracovania nastrojovych oceli a chemicko tepelného
spracovania oceli pri va¢Som uhlikovom potenciali na velkost pozadovaného prikonu
ultrazvukového generatora ako aj na velkost pracovnej vychylky nastroja. Najlepsie vysledky
ultrazvukovych charakteristik boli namerané pre PM vyrobenu vysokolegovanu vanadovu
ocel CPM 10V. Na zaklade porovnania ultrazvukovych vlastnosti cermetu Ferro titanitu a
ocele CPM 10V mozno predpokladat, ze v buducnosti ocel CPM 10V je mozné pouzit pre
vyrobu sonotrédnych nastrojov.

V ramci etapy E2 bol realizovany vyskum novych sonotrédnych materialov. Pripraveny bol
modelovy Casticovy kompozitny material AITiB2. V podstate sa ukazala moznost' po
optimalizacii parametrov technologii vyroby priprava cermetu s vlastnostami, ktoré sa
vyZaduju pre sonotrédne nastrojové materialy. V tejto etape bola realizovana aj povrchova
uprava sonotrédnych materialov zliatiny Ti6Al4V a AW 7075. Povrchova Uprava bola uspesne
realizovana elektroiskrovou depoziciou tvrdych a oteruvzdornych vrstiev WC6Co, BACTIiB2 a
TiB2 .Pouzitie vrstiev WC6Co, B4CTiB2 a TiB2 na zliatinach Ti6Al4V a AW 7075 dava
predpoklad ich vyuZitia ako sonotrodnych nastrojovych materialov.

V etape E3 realizované aplikacie ukazali na moznost' vyuzitia nastrojovych oceli a povrchovo
upravenych zliatin Ti6AI4V a AW 7075 pre sonotrédne nastroje a konkrétne aplikacie.

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

During the stages E1 and E2 the impact of heat treatment on the ultrasonic characteristics of
tool steels 90MnCrV8 - 19312, X40CrMoV51 -19554, -19436 X210Cr12, HC S 6-5-2 -19830 ,
60MnSiCr4 -19452, CPM 10V steel with a chemical heat treatment C15 (12020) 16MnCr5
(14220) and surface-hardened steel C45 (12050) was determined in agreement with the
project objectives.

The positive effect of heat treatment of tool steels and chemical heat treatment of steels with
greater carbon potential on the size of required power of ultrasonic generator as well as the
size of working deflection of the tool was demonstrated. The best results of ultrasonic
characteristics were measured for the PM made high-vanadium steel CPM 10V. After
comparison of ultrasonic properties of cermet Ferro titanite and steel CPM 10V it can be
assumed that in the future steel CPM 10V can be used for production of sonotrode tools.

In the E2 phase the research of new sonotrode materials was conducted. Particulate
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composite AlTiB2 model material was prepared. Basically it was shown that there is a
possibility (after optimisation of the parameters of the production technology) to prepare
cermet with properties required for sonotrode tool materials. During this stage, the surface
deposition on the sonotrode materials Ti6Al4V alloy and AW 7075 was carried out. The
surface deposition has been successfully done by electro spark deposition of hard and wear
resistant layers of WC6Co, B4CTiB2 and TiB2. Using of layers WC6Co, B4ACTiB2 and TiB2
on alloys Ti6Al4V and the AW 7075 is a precondition to their use as tool sonotrode materials.

During the stage E3 the implemented applications have shown the possibility of using a tool
steels and surface treated alloys Ti6Al4V and AW 7075 for sonotrode tools and practical
applications.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Doc. Ing. Stefan EMMER, CSc. Ing. Jaroslav Kovacik, PhD.

V Bratislave 27. 12. 2012 V Bratislave 27. 12. 2012

" podpis zodpovedného riesitela podpis Statutareho zastupcu prijemeu
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