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V ¢om vidite uplatnenie
vysledkov projektu:

Vytvorenie novych poznatkov o tvorbe UFG Struktir pomocou IPD. ZvySovanie mechanickych vlastnosti
kovovych materialov. Konstrukcia a vyroba unikatneho zariadenia ECAR pre IPD. Kontinualizacia IPD s
moznostou realizacnych aplikacii.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
V priebehu rieSenia projektu boli skimané materidlové bazy Al(99,999%), zliatiny Al AW 2014 a AW 6082, Cu(99,99%),
Cu(99,8%) a disperzoid Al-Al,C;. Metodiky vyskumu boli zalozené na: matematickych simulaciach pomocou MKP v SW
produkte DEFORM, numerickych Statistickych nelinearnych metédach, IPD pomocou ECAP, Strukturalnych analyzach
pomocou REM a TEM, lomovej mechanike, mechanickych skuskach statickych a dynamickych, konstrukénych pracach
pre navrhnutie kontinualizovanych IPD pomocou ECAR, nastrojov pre finalizaciu tvarov a rozmerov laboratornych
vyrobkov, ECAP-u so Stvorcovym prierezom (6x6mm) a zariadenia pre skimanie kontaktnej inavy UFG materialov.
Dosiahnuté vysledky poukazali na nasledovné zasadné poznatky:
- Al(99,999%): pri teplote okolia dochadza aplikaciou IPD-ECAP k dynamickému opevnovaniu Struktury a

klesaniu pevnostnych vlastnosti
- AW 2014: aplikaciou IPD-ECAP sa dosiahlo: Rpo,2=511MPa, R;,=593MPa, A=17,1%,Z2=20 %
- AW 6082: aplikaciou IPD-ECAP+tepelné spracovanie sa dosiahlo: Rp0,2=408MPa,Rm=427MPa,A=20%,dsz=250nm
- Cu(99,99%):aplikaciou IPD-ECAP sa dosiahlo: Rp0,2=428MPa,Rm=444MPa,A=13%,dsz=200nm
- Cu(99,8%): aplikaciou IPD-ECAP sa dosiahlo: Rp0,2=450MPa,Rm=460MPa,Z=6O%,dSZ=1OOnm
- Al-Al4C;: aplikaciou IPD-ECAP sa dosiahlo: Rp0,2=330MPa,Rm=380MPa,A=8%,Z=12%,dsz=600nm
Boli odvodené rovnice pre optimalizaciu radiusov ECAP kanalov vo vztahu k homogenite deformacie po priereze
vzorky. Mechanizmy veduce k tvorbe UFG Struktur sa predpokladaju nasledovné: dislokacny sklz, rotacia subzfn.
Dislokacie s rastom deformacie sa formuju do dislokacnych buniek, nasledne tvoria subhranice zfn, ktoré po rotacii
vytvaraju nanorozmerné zrna s velkouhlovou hranicou. Prietlaénym lisovanim boli vyrobené nosniky s UFG Struktdrou
a prieCnymi prierezmi Y, |, ozubené koleso a ploché vzorky vyrobené pomocou orbitalneho kovania. RieSitelské ciele
boli splnené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

During project searching were investigated materials base Al(99,999%), Al alloys AW 2014 and AW 6082, Cu(99,99%), Cu(99,8%)

and dispersoid Al-Al4Cs. Research methodics were setting-up on: mathematical simulations by FEM in SW product DEFORM,

numerical statistics nonlinear methods, SPD by ECAP, structural analysis based on REM and TEM, fracture mechanic, dynamic's

and static's mechanical testing, construction works to designing of continuously SPD by ECAR, tools to shape and size final

laboratory products, ECAP with quadratic cross section (6x6mm) and equipment for contact fatigue of UFG materials. Achieve

results point out on following principal observations:

- AI(99,999%): application SPD by ECAP at room temperature there was a dynamic structural softening and
tensile properties decreasing

- AW 2014: application SPD by ECAP at room temperature were obtained properties:
Rp0,2=51 1MPa, R;=593MPa, A=17,1%,Z2=20 %

- AW 6082: application SPD by ECAP at room temperature+heat treatment were obtained
Rp0’2=408MPa,Rm=427MPa,A=20%,dsz=250nm

- Cu(99,99%): application SPD by ECAP at room temperature were obtained properties:
Rp0,2=428MPa,Rm=444MPa,A=13%,dsz=200nm

- Cu(99,8%): application SPD by ECAP at room temperature were obtained properties:
Rp0,2=45OMPa,Rm=460MPa,Z=60%,dsz=1OOnm

- Al-Al4C3: application SPD by ECAP at room temperature were obtained properties:
Rp0,2=33OMPa,Rm=380MPa,A=8%,Z=12%,dsz=600nm. Optimizing equations of ECAP channel radius were derived in relation to

strain homogeneity in sample cross section. We supposed following mechanisms for UFG structure formation: dislocation glide,
subgrains rotation. During big deformation dislocations are moving to dislocation cell, subboundary grains and after rotation
subgrains, nanograins with big angle are formed. Beams with UFG structure and cross section form Y, |, gear-wheel and flat
samples were made by extrusion or orbital forging. Research aims were fulfil.
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