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UBYTOVANI

Pro ucCastniky ODF je ubytovani
zajiSténo organizatory ODF v horském
hotelu SEPETNA *** superior. Vechny
pokoje disponuji pfipojenim na internet
pomoci free WiFi nebo pevného
pfipojeni  kabelem.  Ubytovani je
hrazeno v ramci projektu OP VK.

Informace o hotelu: www.sepetna.cz

STRAVOVANI

Stravovani je pro ucastniky ODF
zajidténo v restauraci hotelu SEPETNA
formou pIné penze. Stravovani je
hrazeno v ramci projektu OP VK.

DOPRAVA

Autobusova doprava k mistu konani
ODF i nazpét do arealu VSB - TUO je
hrazena v ramci projektu OP VK. Misto
nastupu je na parkovisti pfed CPIT
v 8:30 hod. Je mozna i vlastni doprava

— NEBUDE HRAZENA!

ADRESA HOTELU SEPETNA:

Ostravice 0956
739 14 Ostravice

GPS souradnice:
loc: 49°32°58.119N,18°24°17.213“E
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VSEOBECNE INFORMACE
15. — 16. Listopad 2011
Horsky hotel SEPETNA *** superior

cestina

Termin konani:
Misto konani:

Jednaci jazyk:

PRIHLASKY PREDNASEK

Nazev prispévku v€etné abstraktu v rozsahu 200 — 250 slov (Cesky
i anglicky) a kliCovych slov je nutné odeslat nejpozdéji
do 14.10. 2011 vedoucimu védeckovyzkumného tymu na
e-mailovou adresu stanislav.rusz@vsb.cz.

PRISPEVEK DO SBORNIKU

Prispévek do sborniku je nutné odeslat nejpozdéji do 4. 11. 2011

vedoucimu védecko vyzkumného tymu na e-mailovou adresu
stanislav.rusz@vsb.cz. Rozsah pfispévku max. 6 stran vcetné

obrazku, format textu dle pfilozené Sablony.

POKYNY K PREZENTACI
Rozsah prezentace by nemél presahovat 15 min + 5 min diskuze.

Format prezentace dle pfilozené Sablony.

DULEZITE TERMINY
Odeslani abstraktu 14. 10. 2011

Odeslani pfispévku 4.11. 2011

KONTAKTNIi OSOBA

Ing. Jan Kedron

V&cny manazer projektu CZ.1.07/2.3.00/20.0038 — ,Nanotym VSB-TU Ostrava“
M: +420 734791491

T:59 732 9412

E: jan.kedron@vsb.cz

K setkani Vas srdeéné zve hlavni manazer projektu
S realizaénim tymem.

prof. Ing. Stanislav Rusz, CSc.

Tento projekt je spolufinancovan z Evropského socialniho fondu a statniho rozpocétu

Ceské republiky.


http://www.sepetna.cz/
mailto:stanislav.rusz@vsb.cz
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INVESTICE DO ROZVOJE VZDELAVANI

1. ODBORNE DISKUSNI FORUM
NANOTECHNOLOGIE

Obr. 1 Pfedni strana Sborniku abstrakt( z 1. Odborného
diskusniho fora na téma NANOTECHNOLOGIE.

Obr. 2 Zadni strana Sborniku abstraktt z 1. Odborného
diskusniho fora na téma NANOTECHNOLOGIE.
@ CZ.1.07/2.3.00/20.0038 Tento projekt je spolufinancovan z ESF a statniho rozpoétu CR.
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SBORNIK ABSTRAKTU

1. ODBORNE DISKUSNI FORUM
NANOTECHNOLOGIE

15. - 16. listopadu 2011

Hotel Sepetna *** superior, Ostravice, Ceska republika
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Program odborného diskusniho fora
DATUM: 15. 11. 2011

10:45 -11:00
Kedron Jan

Prezentace projektu ,Nanotym VSB — TU Ostrava“

Symposium A

,Uvod do problematiky technologii vyroby UFG a nanomateriald“

11:00 - 11:15
Rusz Stanislav VSB - TU Ostrava

Prehled vybranych typ nekonvencnich metod tvareni

11:15-11:30
Cizek Lubomir VSB - TU Ostrava

Plasticka deformace

11:30 - 11:45
Hruby Jifi VSB - TU Ostrava

Experimentalni a numericka analyza tvafitelnosti Al slitin

11:45-12:00
Donié Tibor Zilinska univerzita v Ziliné
Unikatni deformacéni komplex ECAP + BP + US pro vyvoj materialt v extrémnich pramyslovych

aplikacich

12:00 - 13:00

Poledni prestavka — obéd

‘ CZ.1.07/2.3.00/20.0038
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Symposium B

»Rizeni tvorby struktury, pouziti materiali s UFG a nanostrukturou, ovéfovani
vyhodnocovani jejich vlastnosti*

13:15-13:30
Zrnik Jozef COMTES FHT a.s., Plzen

Nanostrukturni materialy pfipravené plastickou deformaci

13:30 — 13:45
Vali¢ek Jan VSB — TU Ostrava

Ur€eni nového zplsobu Fizeni tvorby velikosti zrna nanomaterialt vytvorenych protlacovanim

13:45 — 14:00
Podjuklova Jitka VSB - TU Ostrava

Pouziti nanomaterialt v povrchovych Upravach

14:00 — 14:15
Lasek Stanislav VSB - TU Ostrava

Studium pasivnich filmG a odolnost korozivzdornych oceli

14:15 - 14:30
Dzugan Jan COMTES FHT a.s., Plzen

Stanovovani mechanickych vlastnosti nanomaterial(

14:30 — 14:45
Srubafr Petr VSB - TU Ostrava

Vyuziti nanotechnologie pfi zkouseni experimentalnich materiali — nanoindentaéni zkouska

14:45 - 15:05

Coffee breake

‘ CZ.1.07/2.3.00/20.0038
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Symposium C

,Nové metodiky hodnoceni vlastnosti UFG a nanomateriala“

15:05 — 15:20
Ochodek Vladislav VSB - TU Ostrava

Metodika méfeni zbytkovych napéti v ocelic se zjemnénou strukturou

15:20 — 15:35
Cada Radek VSB - TU Ostrava

Vyhodnoceni tvafitelnosti plechu s vyuZitim nekonvencnich kritérii

15:35 - 15:50
Donatova Martina COMTES FHT a.s., Plzen

Hodnoceni nanostrukturniho titanu

15:50 - 16:00

Prestavka

Symposium D

,»,Nové sméry ve vyvoji UFG a nanomaterialt“

16:00 — 16:15

Rogal Lukasz PAV Krakow
Tixoforming

16:15-16:30

Hamrle Jaroslav VSB - TU Ostrava

Moznosti a vyuziti Heuslerovych slitin

17:30 — 19:30

Diskuse k prednesené problematice / doprovodny program

20:00

Vecere, spoleéensky vecer — neformalni vyména zkusenosti

‘ CZ.1.07/2.3.00/20.0038
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DATUM: 16. 11. 2011

9:30 - 10:30

Diskuse k nové problematice sméru vyvoje v oblasti UFG a nanotechnologii vyroby kovu

10:30 -11:30

Jednani projektového tymu k dalsi realizaci projektu

11:30 - 12:00

Vystéhovani ucastnikl 1. Odborného diskusniho féra

12:00 — 13:00
Obéd

13:00
Odpoledni program

‘ CZ.1.07/2.3.00/20.0038
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Nekonvenéni metody tvareni - Pfehled vybranych typu
nekonvenénich metod tvareni

Stanislav RUSZ, Lubomir CIZEK, Stanislav TYLSAR, Jan KEDRON, Michal SALAJKA

VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,
stanislav.rusz@vsb.cz

Abstrakt

V mnoha technologickych procesech tvafeni se dosahuje deformaci podstatné vysSich, nezli
jsou dosahovany v prabéhu tahové zkousky. Jednou z bouflivé se rozvijejicich oblasti je i vyvoj
nanostrukturnich material, ktery patfi v soucasné dobé k prioritnim oblastem védeckého
vyzkumu v oblasti materiald i tvafecich technologii ve svété. Jedna se zejména o tvareni
nezeleznych kovu a jejich slitin. Zaroven dochazi k vyznamnému snizovani vyrobnich nakladd u
vyrobkl z téchto material(l. Roste vyznam jejich pouziti zejména v automobilovém primyslu, ve
vojenském a kosmickém primyslu. Vyznamné svétové automobilky jako Opel, Audi, Jaguar,
Ford, Fiat, Volvo, Toyota pfistoupily v soucasné dobé k vyvoji zcela nové koncepce
malolitrazniho automobilu s vysokym podilem hliniku a jeho slitin. Jako zakladni, vychozi
polotovar jsou pouzivany slitiny Al s ultrajemnozrnou strukturou, jejiz vyvoj je uskutecfiovan
pomoci technologii pro dosazeni nanostrukturnich materiall. Dosazeni ultrajemnozrné
struktury u vychoziho materialu vede k podstatnému zvy3eni plasticity a umozrniuje tvaret
materialy v podminkach ,superplastického stavu®. Dosazeni pozadované struktury je zavislé
pfedevSim na geometrii nastroje, po¢tu prichodd matrici, dosazené velikosti a rychlosti
deformace, teploté procesu a mazacich podminkach. Vysoka deformace za relativné nizkych
homologickych teplot je efektivni metodou vyroby ultra-jemnozrnnych masivnich materialt. Mezi
nové technologie, které vyuzivaji vysokou deformaci k dosazeni jemnozrnné struktury, zejména
patfi:

Krut spojeny s vysokym tlakem, protlaCovani rovnostrannymi kanaly, cyklické péchovani
v kanale, cyklické protlacovani a péchovani, kontinualni vytlaCovani spojené s péchovanim,
vicenasobné déleni a valcovani, omezené tvarové lisovani.

Klicova slova

Ultrajemnozrné materialy, nekonvenéni metody tvareni, struktura a vlastnosti.
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Unconventional forming methods - Overview of selected types of
unconventional forming methods

Stanislav RUSZ, Lubomir CIZEK, Stanislav TYLSAR, Jan KEDRON, Michal SALAJKA

VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
stanislav.rusz@vsb.cz

Abstract

Numerous technological forming processes achieve deformations, which are substantially
higher than those achieved during the tensile test. One of the turbulently developing areas is the
development of nano-structural materials, which is currently one of the priority areas of scientific
research in the field of materials and forming technologies all over the world. These concern in
particular forming of non-ferrous metals and their alloys. At the same time they bring significant
reduction of manufacturing costs for products made from these materials. Importance of their
use, particularly in the automotive industry, military and aerospace industries is ever increasing.
Major world car makers, such as Opel, Audi, Jaguar, Ford, Fiat, Volvo and Toyota are at
present developing an entirely new concept of fuel-efficient cars with a high share of aluminium
and its alloys. Al alloys with ultra-fine structure serve as basic, initial semi-product. Their
development uses technologies for achievement of nano-structural materials. Achievement of
ultra-fine grained structure in initial material leads to substantial increase of plasticity and makes
it possible to form materials in conditions of ,superplastic state”. Achievement of the required
structure depends namely of the tool geometry, number of passes through the matrix, obtained
deformation magnitude and strain rate, process temperature and lubrication conditions. High
deformation at comparatively low homologous temperatures is an efficient method of production
of ultra-fine grained solid materials. The new technologies, which use severe plastic
deformation, comprise namely these techniques: High Pressure Torsion, Equal Channel
Angular Pressing = ECAP, Cyclic Channel Die Compression = CCDC, Cyclic Extrusion
Compression = CEC, Continuous Extrusion Forming = CONFORM, Accumulative Roll Bonding,
Constrained Groove Pressing.

Keywords

UFG materials, unconventional methods of forming, structure and properties.
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Nekonvenéni metody tvareni - Plasticka deformace

Lubomir CIZEK, Stanislav RUSZ, Stanislav TYLSAR, Jan KEDRON, Michal SALAJKA

VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,
lubomir.cizek@vsb.cz

Abstrakt

S rostouci spotfebou materialt a stale se zvySujicimi se naroky, kladenymi na jejich exploataci
bezpecného a spolehlivého provozu téchto silné exploatovanych konstrukci a soucasné trvale
docilovat snizovani jejich hmotnosti a tim i materialovych uspor, je nutno nejen vyuzivat novych
materiall s lepSimi vlastnostmi, ale i lépe vyuzivat vlastnosti stavajicich material(. S touto
problematikou bezprostfedné souvisi i zavadéni novych technologii jejich vyroby. K tomu je
potfeba jak dukladnych znalosti materialovych a strukturnich charakteristik, tak i jejich
namahani, odpovidajici danym provoznim podminkam konstrukce. Interakce mezi
mechanickym namahanim a reakci tuhého télesa tvofi podstatu mechanickych vlastnosti
materialU.

Zakladnimi veli¢inami, pomoci nichz kvantitativné popisujeme reakci télesa, pfi mechanickém
namahani jsou napéti a deformace. Rozlozeni vektorl normalovych a smykovych slozek napéti
v objemu télesa uréuje tzv. napjatost (stav napjatosti). Napjatost je dulezitou charakteristikou,
uzivanou zvlasté pfi posuzovani meznich stavi materialu a konstrukce. Tvarnost (plasticita) je
schopnost materialu ménit pasobenim vnégjsich sil svlj tvar bez poruSeni, tj. plasticky se
deformovat. Vyznamna ¢&ast primyslové vyroby je zaloZzena na vyuziti tvafecich procesu. Pfi
zpracovani oceli tvafenim se v praxi Casto setkavame s pfipady, kdy stuperi deformace
potfebny k vytvofeni pozadovaného vysledného tvaru vyZaduje vyssi tvafitelnost materialu, nez
Ize dosahnout konvenénimi metodami. Obvykle se dany problém feSi tvafenim ve vice
operacich. Jinou moznosti je pracovat s kovy v superplastickém stavu.

Pfedlozena prace definuje zakladni fyzikalni a mechanické charakteristiky, které tvofi zaklad ke
studiu mechanickych vlastnosti UFG materiala.

Klicova slova

Napéti, deformace, stav napjatosti, plasticita, superplasticita.
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Unconventional forming methods - Plastic deformation

Lubomir CIiZEK, Stanislav RUSZ, Stanislav TYLSAR, Jan KEDRON, Michal SALAJKA

VSB - Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
lubomir.cizek@vsb.cz

Abstract

With increasing consumption of materials and the ever increasing requirements to their
exploitation a detailed study of their properties is an increasingly important aspect. In order to
achieve safe and reliable operation of these heavily exploited structures, while permanently
trying to reduce their weight and thereby saving material, it is necessary not only to use new
materials with better properties, but also to make better use of properties of existing materials.
These issues are directly related to the introduction of new technologies of their production. This
requires a thorough knowledge of material and structural characteristics, as well as mechanical
stress corresponding to a given operating condition of the structure. The interaction between
mechanical stress and reaction of a rigid body is the essence of mechanical properties of
materials.

Stress and strain are the basic values, with the aid of which we describe quantitatively reaction
of the body under mechanical stress. The distribution of vectors of normal and shear
components of stress in the body determines the state of stress (stress condition). State of
stress is an important characteristic, used particularly for assessment of limit states of material
and of structure. Formability (plasticity) is ability of the material to change by effect of by
external forces its shape without breaking, i.e. to be plastically deformed. A significant portion of
industrial production is based on the use of forming processes. When processing steel by
forming we often encounter in practice the cases, when the degree of deformation necessary to
produce the desired final shape requires higher formability of material than it can be achieved
by conventional methods. This problem is usually solved by forming in the multiple operations.
Another option is to work with metals in the superplastic state. The present study defines the
basic physical and mechanical characteristics, which form the basis for study of UFG materials
mechanical properties.

Keywords

Stress, strain, stress condition, plasticity, superplasticity.
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Experimentalni a numericka analyza tvaritelnosti Al slitin

Jifi HRUBY, Jan POVYSIL, Josef RENTKA

VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,

jiri.hruby@vsb.cz, jan.povysil@vsb.cz, josef.rentka.st@vsb.cz

Abstrakt

Rozvoj technologii materiald s cilené jemnou strukturou vyZaduje mimo jiné vyzkum novych
aplikaci hodnoceni jejich stability. Dostupnost komerénich systémua numerické a experimentalni
analyzy plastického toku presouva tézisté prace pfi navrhu technologii tvafeni k modelovani a
simulaci procesu metodou konec¢nych prvka (MKP). Stézejni ¢asti technologického navrhu je i
posouzeni tvafitelnosti materialu a stability metalurgickych procest. Metoda Dynamického
materialového modelovani (DMM) a jeji variace metoda Polarni reciprocity (PRM) patfi
nesporné k nastrojum aplikace takového hodnoceni. Vysledky analyzy metodou dynamického
materialového modelu a modelu polarni reciprocity jsou prezentovany procesnimi mapami
kriterii tvafitelnosti formou poli kriterii tvafitelnosti nad deformacéni zénou vykovku ze slitin
hliniku AW-6082 a AW-7075.

Klicova slova

Tvafitelnost za tepla, dynamicky materialovy model, model polarni reciprocity, procesni mapy.
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Experimental and Numerical Analysis of Al Alloys Ductility

Jifi HRUBY, Jan POVYSIL, Josef RENTKA

VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,

jiri.hruby@vsb.cz, jan.povysil@vsb.cz, josef.rentka.st@vsb.cz

Abstract

A technology development of the materials with objective fine microstructure requires among
others the research new methods of the evaluation their dynamic stability. A commercial
accessibility of numerical and experimental analysis systems of the plastic flow gives possibility
to shift the crux of the technological design to the analysis and simulation of process by finite
elements method (FEM). An evaluation of the workability and flow stability of material is a
crucial point of technological design. Dynamic Material Model (DMM) and his variation a Polar
Reciprocity Model (PRM) are admittedly the tools such evaluation. Results of the dynamic
material model and polar reciprocity model using processing maps of workability criteria are
presented. Fields of workability criteria are presented above deformation zones of forgings from
Al alloys AW-6082 and AW-7075.

Keywords

Hot workability, dynamic material model, polar reciprocity model, processing maps.
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Nanostrukturni materialy pfripravené plastickou deformaci -
NanoSPD5

Jozef ZRNIK

COMTES FHT a.s., Primyslové 995, 33441 Dobrany, CR, jzrnik@comtesfht.cz

Abstrakt

Vé&decko technologicka universita v Nanjingu, Cina byla hlavnim organizatorem a hostitelem
v pofadi jiz paté mezinarodni konference s tematikou ,Nanomaterials by Severe Plastic
Deformation (NanoSPD5). Konference se konala ve dnech 21-25 bfezen, 2011 a byla v poradi
jiz patou vfadé konferenci, které se pravidelné pofadaji v trojro¢nich intervalech. Zvlastni
pozornost je vénovana vyvoji deformacénich metod a studiu struktury a vlastnosti, které pfinaseji
nejdllezitéjSi poznatky v oblasti pfipravy a vlastnosti kovovych materiald s ultrajemnou
strukturou ziskanou v podminkach extrémni deformace. V prabéhu rok(, které presli od prvni
konference (1999), se zaméreni konference rozsifilo o nové trendy materialového inzenyrstvi,
jako jsou procesni technologie, fyzika pevnych latek, chemie a medicina se zaméfenim na
implantaty. Zvlastni pozornost konference byla zaméfena na terminologii aplikovanou v této
nové oblasti védy a inZenyrstvi.

Klicova slova

NanoSPD5 konference, védecky meznik, extrémni plasticka deformace, trendy ve vyvoiji
extrémnich deformacnich technik, ultrajemné struktury kovovych material(i, praktické vystupy.
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Nanomaterials by plastic deformation - NanoSPD5

Jozef ZRNIK

COMTES FHT a.s., Prumyslova 995, 33441 Dobrany, CZ, jzrnik@comtesfht.cz

Abstract

Nanjing University of Science and Technology, China, was hosting the 5" in row International
Conference on Nanomaterials by Severe Plastic Deformation (NanoSPD5). NanoSPD5
conference was held on 21-25 March, 2011 and is regularly organized in three years intervals.
Special attention is given to topics relating to nanostructuring of metals by severe plastic
deformation processing for advanced properties as well as new trends in developing SPD
techniques for practical applications. In the years passed since the first conference held in 1999
the subject has expanded from isolated pioneering publications to one of the most actively
developing trends in materials science and related disciplines such as materials processing
technology, solid state physics, chemistry and medical branches with focus for practical
application (implants). Another concern of the conference have been broaden in introduction
and and discussion of the terminology applied in this new field of science and engineering.

Keywords

NanoSPD Conference, scientific landmark, severe plastic deformation, development trends in
SPD techniques, ultrafine grain structure, practical application.
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Uréeni nového zplsobu Fizeni tvorby velikosti zrna nanomaterialt
vytvoienych protladovanim

Jan VALICEK

VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,

jan.valicek@vsb.cz

Abstrakt

Technologie vyroby nanomaterial(l vytvarenim extrémnich plastickych deformaci ECAP (Equal-
Channel Angular Pressing) je jedna z moznosti pfipravy nanometrickych struktur technickych
materiall zpisobem nékolikanasobného protlaGovani materialu do hrdla prostoru vzorkovnice
pfi prudké zméné sméru zatézovani a deformace. Timto zplsobem je mozné dosahnout pfi
plsobeni extrémné vysokych tlakl Oecqp [MPa] zjemnéni struktury a zmenSeni priméru
stavebniho zrna (d o [Wm]) v nanotechnologickych rozmérech pfi sou¢asném zvySeni pevnosti
Om [MPa], meze kluzu oy [MPa], modulu pruznosti v tahu E, [MPa] pfi snizeni meze taznosti A
[%], protoze plati implicitné vyjadiena funkce (Om, Emat, Ow, A...) = f(dzmoi Kpimad). J€ provedena
konfrontace naseho zplisobu vypoctu s dosud pouzivanym vypodétem zrnitosti d,, [um] podle
Hall-Petchova vztahu. Vysledky teoretické konfrontace ukazuji té€snou shodu a soucCasné
dokazuji, ze jde o fyzikalné-mechanickou reciprocitu a superpozici feSeni ve vztahu k tzv.
neutralnimu pasmu deformace. Vlastni analytické feSeni mizeme navic uplatnit pfi FeSeni
problému stanoveni napéti o.c., [MPa], resp. protlacovaci sily Fecap [N] pro dosazeni zadané
velikosti zrna. | tato role je zatim nevyfeSena, protoze dosud pouzivané rovnice odvozené jen
na bazi geometrie systému nedavaji adekvatni vysledky. ProtlaCovani vzorku se proto provadi
ve vicenasobnych cyklech, zdrazuje se a prodluZuje se, a okamzity stav materialu se fidi v
podstaté jen subjektivnim odhadem a zkuSenosti technologa.

Klicova slova

ECAP, velikost zrna, pevnost v tahu, mez kluzu, modul pruznosti v tahu, taznost.
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Determination of a new way of control for a structural grain size
formation of nanomaterials produced by extrusion

Jan VALICEK

VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
jan.valicek@vsb.cz

Abstract

Production of nanomaterials by formation of extreme plastic deformation ECAP (Equal-Channel
Angular Pressing) is a way of preparing nano-structures of engineering materials by multiple
extrusions of materials into a neck area of sample tube with a rapid change in direction of
loading and deformation. Grain refinement and a structural grain diameter reduction at nano
size can be achieved in this way while acting under extremely high pressures Oec,, [MPa] where
there is an increase in the tensile strength o, [MPa], yield strength oy [MPa] and elastic
modulus E, [MPa] while reducing elongation A [%], because the implicit function hold true (o,
Emat, Ok, A ...) = f(dzmei, Kpmai). There is a confrontation of our method of calculating with
previously used calculations for granularity d,, [um] according to the Hall-Petch relation. The
confrontation of theoretical results shows a close correlation and simultaneously proves that it is
a physical-mechanical reciprocity and superposition resolution in relation to a so called neutral
zone of deformation. Custom analytical solutions can be applied to solve a problem of
determining stress 0O, [MPa], respectively of extrusion force Fec [N] to achieve a desired
grain size. However this role has not been yet solved, because of previously used equations
which are derived only on the basis of geometry of system do not provide adequate results. The
extrusion of sample is therefore being performed in multiple cycles, it is getting more expensive,
is being extended, and an immediate state of material shall be governed only by a subjective
estimation and technologist experience.

Keywords

ECAP, grain size, tensile strength, yield strength, elastic modulus, elongation.
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Pouziti nanomateriali v povrchovych upravach

Jitka PODJUKLOVA, Katefina SUCHANKOVA, Petr SRUBAR, Tomas LANIK,
Vratislav BARTEK, Sylvie KOPANAKOVA, Kamila HRABOVSKA

VSB — Technicka univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava-Poruba, CR,
jitka.podjuklova@vsb.cz, katerina.suchankova@vsb.cz, petr.srubar@vsb.cz, tomas.lanik@vsb.cz,
vratislav.bartek@vsb.cz, sylvie.kopanakova@vsb.cz, kamila.hrabovska@vsb.cz

Abstrakt

Kazdy povrch ma své vlastnosti. Prostfednictvim vrstev zaloZzenych na chemické
nanotechnologii je mozné tyto vlastnosti modifikovat a upravovat tak, aby co nejlépe vyhovovaly
nasim potfebam. Obycejné povrchy se tak mohou diky nanoc€asticim a nanotechnologiim
zménit v povrchy, které jsou odolné proti odéru, odpuzuji vodu, chrani proti korozi, odolavaji
bakteriim a plisnim, chrani proti starnuti materialu apod.

V pfispévku jsou uvedeny dosavadni moznosti pouZiti nanoc¢astic v povlacich pro protikorozni
ochranu a jejich vliv na vlastnosti povlakovych materialu.

Klicova slova

Nanocastice, nano — technologie, natéry, povrchove vrstvy.
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Use of nanomaterials in surface treatments

Jitka PODJUKLOVA, Katefina SUCHANKOVA, Petr SRUBAR, Tomas LANIK,
Vratislav BARTEK, Sylvie KOPANAKOVA, Kamila HRABOVSKA

VSB - Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
jitka.podjuklova@vsb.cz, katerina.suchankova@vsb.cz, petr.srubar@vsb.cz, tomas.lanik@vsb.cz,
vratislav.bartek@vsb.cz, sylvie.kopanakova@vsb.cz, kamila.hrabovska@vsb.cz

Abstract

Every surface has its own characteristics. Common surfaces can be due to nanoparticles and
nanotechnology change in surfaces that are resistant to abrasion, repels water, protects against
corrosion, resist bacteria and fungi, protects against aging, etc.

In the present paper are given the possibility of using nanoparticles in coatings for corrosion
protection and their influence on the properties of materials of coated materials.

Keywords

Nanoparticles, nano-technology, coatings, surface layer.
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Studium pasivnich filmi a odolnost korozivzdornych oceli

Stanislav LASEK, Marie BLAHETOVA, Vladimir CIHAL

VSB —Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,
stanislav.lasek@vsb.cz

Abstrakt

Zajem o pasivitu kovll zacal se studiemi Faradaye pied vice nez 150 lety. Pasivita je obecné
zpusobena tenkym, zpravidla oxidickym filmem o tloustce 1-5 nm, ktery oddéluje povrch kovu
od korozniho prostfedi. Pasivni filmy mohou vznikat na mnoha kovech a slitinach v pfirozenych
prostfedich nebo ve vhodnych oxidacnich roztocich anebo Ccinidlech. Kovy s pasivnim
povrchem maiji nepatrné rychlosti rovnomérné koroze, fadové 1-10 um/rok. Defekty v pasivnich
filmech usnadriuji iniciaci lokalnich druhl koroze, zejména bodové koroze. Specialni a nové
nanotechnologie mohou zlepSit ochranné vlastnosti pasivnich filmd a rozSifit dalSi pouziti
kovovych materialt. Dulezité jsou antibakterialni Upravy, povlaky pro biomedicinské ucely, dale
kombinované a multifunkéni vrstvy (o tloustce nanometrll). Jejich slozeni, tloustka, rust a
stabilita jsou studovany pomoci povrchovych analytickych metod, jako je rentgenova
fotoelektronova spektroskopie (XPS), Augerova elektronova spektroskopie (AES) a hmotova
spektrometrie sekundarnich iontd (SIMS). Vizualni spektroskopicka elipsometrie (VISSE)
umoznuje rychlé a nedestruktivni stanoveni jak tloustky filmu, tak optickych parametru.
Elektrochemické i nékteré elektrické vlastnosti filmd a korozni odolnosti materiald jsou
studovany pomoci polarizatnich metod a elektrochemické impedanéni spektroskopie (EIS).
V ramci pfispévku jsou uvedeny nékteré vlastni vysledky studia a méfeni vlastnosti pasivnich
filmd na vybranych korozivzdornych ocelich v souvislosti s jejich odolnosti proti lokalni korozi,
hlavné proti bodové a mezikrystalové korozi.

Klicova slova

Kovy, pasivni filmy, nanotechnologie, zkou$eni, korozivzdorné oceli.
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Study of passive films and corrosion resistance of stainless steels

Stanislav LASEK, Marie BLAHETOVA, Viadimir CIHAL

VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
stanislav.lasek@vsb.cz

Abstract

Interest in passivity of metals started with studies of Faraday over 150 years ago. Passivity is
generally ascribed to the presence of a thin oxide film 1-5 nm thick which isolates the metal
surface from the corrosive environment. The passive films can be formed on many metals and
alloys in natural environments or by means suitablesolutions and/or oxidation agents. The
defects inthe films influence initiation of localized corrosion, especially pitting. Special and new
nanotechnology may further improve the protective properties of passive films and other useful
features of metallic materials. There are important antibacterial treatments, coating for
biomedical purposes, as well as combined and multi-function layers (thickness of
nanometer).Their composition, thickness, growth and stability are studied by surface analytical
methods like X-ray photoelectron spectroscopy (XPS), Augere electron spectroscopy (AES) and
secondary ions mass spectrometry (SIMS). Visual spectroscopic ellipsometry (VISSE) allows
fast and non-destructive determination of both film thickness and optical constants. The
electrochemical and some electrical properties of films and corrosion resistance of materials are
studied by polarisation methods and electrochemical impedance spectroscopy (EIS).In the
paper are presented some results of the study and measurement of passive films properties on
selected stainless steels with respect to their resistance to localized corrosion, mainly to pitting
and inter- granular corrosion.

Keywords

Metals, passive films, nanotechnology, testing,stainless steels.
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Méreni mechanickych vlastnosti nanomaterialt

Jan DZUGAN, Pavel KONOPIK, Radek PROCHAZKA

COMTES FHT a.s., Primyslovéa 995, 334 41 Dobrany, CR, jan.dzugan@comtesfht.cz

Abstrakt

Soucasny vyvoj materiald s nano-strukturou poskytuje materidly s velmi zajimavymi
mechanickymi vlastnostmi, umoznujicim SirSi aplikace stavajicich materiald nebo jejich zcela
nové aplikace. Vyvoji materiald je obvykle realizovan na omezeném objemu materialu.
V pripadech, kdy se stanovuji mechanické charakteristiky téchto vyvijenych material(, je nutné
aplikovat techniky pouzivajici miniaturni vzorky. Metoda Small Punch Test (SPT) je metoda
pouzivana pro pfipady, kdy je k dispozici omezené mnoZstvi experimentalniho materialu. Jeji
nevyhodou je zpuUsob zatézovani, jenz v pribéhu této zkousky neni jednoosy jako v pfipadé
zkouSky tahem, na niz jsou ve velké vétSiné vysledky SPT prepocitavany. Neexistuje pfimy
vztah mezi zkouSkou tahem a SPT a pfepoclet vysledki z SPT na vysledky odpovidajici
zkousce tahem jsou prevadény za pomoci korelacnich vztahl. Tyto korelacni vztahy musi byt
vzdy verifikovany pro kazdy novy experimentalni material. Pfi uvazovani rozmér vzorkd pro
SPT se ukazuje moznost vyroby mikro-vzorkd pro zkousku tahem ze stejného objemu materialu
umoznujici realizaci skute¢né zkousky tahem. Tento typ zkouSek pfi zachovani poZzadavku na
minimalni objem experimentalniho materidlu umozriuje stejny zplsob zatizeni jako v pfipadé
standardni zkousky tahem. V tomto pfipadé Ize provést pfimé porovnani mezi vysledky z mikro-
vzorkl a zkousek na vzorcich standardnich rozméra.

Clanek se zabyva pouzitelnosti SPT a zkou$ek tahem na mikro-vzorcich, pro vyhodnoceni
mechanickych vlastnosti nano-materiald.

Klicova slova

Nano-materialy, small punch test, zkouska tahem mikro-vzorkad.
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Mechanical properties determination for nanomaterials

Jan DZUGAN, Pavel KONOPIK, Radek PROCHAZKA

COMTES FHT a.s., Priimyslova 995, 334 41 Dobrfany, CZ, jan.dzugan@comtesfht.cz

Abstract

Contemporary research in the field of nanomaterials produces materials with very interesting
mechanical properties, allowing extended application for already known materials or completely
new application areas. In the course of materials research the materials are usually produced in
very limited volumes. If mechanical properties of materials investigated are to be evaluated,
special techniques using miniature samples have to be applied. The small punch test (SPT)
method is an innovative technique applicable in cases when limited amount of the experimental
material is available. Its disadvantage is the way of loading, which is not uni-axial like in the
case of tensile test into which SPT results are mostly converted. There is no direct relation
between tensile test and SPT thus conversion of a small punch tests data into tensile test terms
is usually performed on the basis of established correlations. These correlations must be always
verified, if new material is going to be investigated.

Considering SPT samples size, there is chance to machine micro-tensile samples from the
same material volume and perform a real tensile test on such micro-samples. This kind of tests
maintains minimal material requirements, while the same loading mode of samples as in the
case of standard tensile tests is kept. Moreover direct results conversion into standard terms is
possible.

The applicability of both techniques SPT and micro-tensile tests for mechanical properties
evaluation on nano-materials is presented here.

Keywords

Nano-material, small punch test, mini-tensile test.

~

.(g,;‘,»'! 21
s%# CZ.1.07/2.3.00/20.0038



L ]
* ﬁ
** ** ..
. * * ° 4
eviopsky | %, &
saciainy , MINISTERSTVO $KOLSTVI, OP Vzdélavani
fondvCR EVROPSKA UNIE MLADEZE A TELOVYCHOVY pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

4

VYUZITIi NANOTECHNOGLOGIE PRI ZKOUSENI EXPERIMENTALNICH
MATERIALU - NANOINDENTACNi ZKOUSKA

Petr SRUBAR, Jitka PODJUKLOVA, Tomas LANIK, Vratislav BARTEK,
Katefina SUCHANKOVA, Sylvie KOPANAKOVA

VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava-Poruba, CR, petr.srubar@vsb.cz,
jitka.podjuklova@vsb.cz, tomas.lanik@vsb.cz, vratislav.bartek@vsb.cz, katerina.suchankova@vsb.cz,
sylvie.kopanakova@vsb.cz

Abstrakt

Pozadavky na technologie a testovani materialll se neustale zvySuji za u€elem dosazeni
pfesnych a komplexnich vysledkd. Jednou z pouzivanych metod pro ur€eni vlastnosti
povrchovych vrstev materialu jsou nano-mechanické zkousky, jako jsou: nanoindetacni
zkouska, nanoscratch test, nanowear test, nanoDMA a jiné. V technické praxi, zabyvajici se
povrchovymi Upravami, se klade dlraz pfedev§im na mechanicko-korozni odolnost povrchové
Vrstvy. Jednou Z moznych metod kontroly povrchoveé vrstvy  je pouziti
nano-indentacni zkousky, ktera zkouma vlastnosti spojené pfimo s povrchem predmétu.
Aplikace nano-technologie v prlibéhu vyroby a kontroly pfinasi do urcité miry uleheni pfi
stanoveni vyslednych mechanickych, ale i koroznich vlastnosti. Samoziejmé jako kazda
technologie ma své nevyhody. Nevyhody spocivaji pfedevdim v nakladech na zafizeni, které
v tomto ohledu nejsou malé.

V pfispévku jsou uvedeny moznosti aplikace nano-technologie v procesu vyroby a kontroly
hutnich materiald s ohledem na vysledné mechanické vlastnosti povrchové vrstvy. Pro
vyhodnoceni vlastnosti povrchovych vrstev byla zvolena technologie nano-indentaéni zkousky.
V zavislosti na materidlovych vlastnostech povrchu hutniho materialu byl zvolen vhodny nano-
indentaCni hrot. ZkouSka zahrnovala statické a dynamické zkouSeni povrchové vrstvy,
aplikované ve sméru kolmém na povrch hutniho materidlu a také vfezu svrchni Casti
aplikovaného natérového systému. Vysledky provedené na nano-indentoru poukazuji na mirnou
homogenitu povrchovych vrstev materialu aplikovanych na ocelovy substrat a na vliv
povrchovych napéti.

Klicova slova:

Ocelovy substrat, nano-technologie, nano-indentace, povrchova vrstva.
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EXPLOITATION OF NANOTECHNOLOGY TO EXPERIMENTAL
MATERIALS TESTING — NANO-INDENTATION TEST

Petr SRUBAR, Jitka PODJUKLOVA, Tomas LANIK, Vratislav BARTEK,
Katefina SUCHANKOVA, Sylvie KOPANAKOVA

VSB - Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
petr.srubar@vsb.cz, jitka.podjuklova@vsb.cz, tomas.lanik@vsb.cz, vratislav.bartek@vsb.cz,
katerina.suchankova@vsb.cz, sylvie.kopanakova@vsb.cz

Abstract

Requirements for testing of materials and technology to constantly improve in order to achieve
accurate and complex results. One of the methods used to determine the properties of surface
layers of material are nano-mechanical tests, such as: nanoindent test, nanoscratch test
nanowear test nanoDMA and others. In engineering practice, dealing with surface treatment,
the emphasis is mainly on the mechanical and corrosion resistant surface layer. One of the
possible methods of controlling the surface layer is to use
Nano-indentation test, which examines the properties directly associated with the surface of the
subject. Application of nano-technology in the production and control brings relief to some
extent in determining the final mechanical, but also corrosive properties. Of course, like every
technology has its disadvantages. The disadvantages lie primarily in the cost of equipment, in
this regard are not small.

In paper are introduce means application of nano-technology in production process control and
metallurgical materials with regard to the resulting mechanical properties of the surface layer.
To evaluate the properties of surface layers was chosen technology of nano-indentation test.
Depending on the material properties of the surface of the casting material was chosen a
suitable nano-indentation tip. The test included static and dynamic testing of the surface layer,
applied in a direction perpendicular to the surface of the casting material and also cut the upper
part of the applied paint system. The results of the nano-indentor point to a slight homogenity of
the surface layers of material applied to the steel substrate and the influence of surface tension.

Key words:

Steel substrate, nano-technology, nano-indentation, surface layer.
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Metodika méreni zbytkovych napéti v ocelich se zjemnénou
strukturou

Vladislav OCHODEK, Stanislav RUSZ

VSB — Technicka univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,
vladislav.ochodek@vsb.cz, stanislav.rusz@vsb.cz

Abstrakt

Zbytkové napéti patfi mezi vyznamné vlastnosti material(, které mizou vyrazné limitovat jeho
uzitné vlastnosti. Kazda vyrobni technologie zanechava v materialu svoji stopu v rozdilné urovni
a rozlozeni zbytkovych napéti. Pfispévek uvadi pfehled moznych metod méfeni zbytkovych
napéti na ocelich v prabéhu zjemnovani struktury deformacnim mechanismem. Detailné je
popsana magnetoelasticka metoda zalozena na Barkhausenové Sumu, ktera umoznuje
sledovat vyvoj a redistribuci zbytkovych napéti v pribéhu mnohacyklovych technologickych
operaci. V pfispévku je popsana ovéfena metodika nedestruktivniho méfeni zbytkovych napéti
na uhlikové oceli po protlaovani zalomenym otvorem konstantniho prifezu ECAP( Equal
channel angular pressing). S ohledem na ziskani maximalniho mnozstvi informaci o redistribuci
zbytkovych napéti v méfenych vzorcich jsou prezentovany mozné vystupy z méfeni a
zpracovani dosazenych vysledkd.

Klicova slova

Zbytkova napéti, Barkhausenuv Sum, ECAP.
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Methodology for Residual Stress Measuring in Refined Steel
Structure

Vladislav OCHODEK, Stanislav RUSZ

VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
vladislav.ochodek@vsb.cz, stanislav.rusz@vsb.cz

Abstract

Residual stresses are one of the important properties of materials, which can greatly limit its
utility properties. Each manufacturing technology leaves in the material mark on different levels
and distribution of residual stresses. Paper gives overview of possible methods for measuring
residual stresses in steels during and after deformation structure refinement mechanism. Are
described in detail a method based on the Barkhausen noise, which allows you to the monitor
development and redistribution of residual stresses during many cycles technological
operations. The paper described the methodology certified non-destructive residual stresses
measurement technique in carbon steel after extrusion of constant cross-section hole cranked
ECAP (Equal Channel Angular Pressing). With a view to obtaining the maximum amount of
information about redistribution of residual stresses in the samples are presented possible
outcomes and post processing of measured results.

Keywords

Residual stress, Barkhausen noise, ECAP.

25

CZ.1.07/2.3.00/20.0038


mailto:vladislav.ochodek@vsb.cz
mailto:stanislav.rusz@vsb.cz

L]
* ﬁ
** ** ..
. * * ° »
evropsky L f :

socialni , MINISTERSTVO $KOLSTVI, OP Vzdélavani
fondvCR EVROPSKA UNIE MLADEZE A TELOVYCHOVY pro konkurenceschopnost

INVESTICE DO ROZVOJE VZDELAVANI

4

Vyhodnoceni tvaritelnosti plechu s vyuzitim nekonvenénich kritérii

Radek CADA

VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava-Poruba, CR, radek.cada@vsb.cz

Abstrakt

Prispévek se tyka vyhodnoceni tvafitelnosti plechu s vyuzitim zkousSek tahem podle
CSN EN 10002-1. Je rozebrano, Ze vlastnosti plechu musi byt zkouSeny pomoci zkugebnich
ty&i orientovanych ve smérech 0°, 45° a 90° v(i¢i sméru valcovani.

Vzhledem k pracnosti a naro¢nosti postupu vyhodnoceni zkou$ek jednoosym tahem byl
autorem zpracovan program na pocita. Program vypolte smérové a stfedni hodnoty
mechanickych vlastnosti zkouSeného plechu, hodnoty souciniteld ploSné anizotropie
mechanickych vlastnosti plechu, smérové a stfedni hodnoty soucinitelt plastické anizotropie
plechu podle CSN ISO 10113, smérové a stfedni hodnoty exponenti deformaéniho zpevnéni
dle CSN I1SO 10275.

Z hodnot, zjisténych tahovou zkousSkou, Ize pfi vyuziti poCetnich metod sestrojit diagramy
meznich deformaci plechud. Tyto diagramy jsou vyhodné pro porovnavani plastickych vliastnosti
plecht pfi rozmanitych stavech napjatosti nebo v rozsahu napjatosti danym zvolenou
technologii zpracovani.

Klicova slova

Tvafitelnost, plech, zkouSka tahem, anizotropie, zpevnéni, diagram meznich deformaci.
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Evaluation of sheet-metal formability with the use of non-
conventional criterii

Radek CADA

VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CZ,
radek.cada@vsb.cz

Abstract

Paper concerns evaluation of formability of sheet-metal with the use of tensile tests according to
standard CSN EN 10002-1. It is described, that the properties of sheet-metal must be tested
by tensile specimens parallel, perpendicular and diagonal to the rolling direction.

For elaboration of the tensile tests results the author has made program for computers.
The program calculates directional and mean values of mechanical properties of tested
sheet-metal, the values of coefficients of planar anisotropy of mechanical properties, directional
and mean values of coefficients of normal plastic anisotropy ratio according to standard
CSN ISO 10113, directional and mean values of strain-hardening exponents according
to standard CSN 1SO 10275.

From values, evaluated by tensile tests, the forming limit diagrams, which comes out from
criterion of plastic deformation stability loss at the tensile strength, can be constructed. These
diagrams are advantageous for comparison of sheet-metal plastic properties at various stress
states or in range of stresses according to the working up technology.

Keywords

Formability, sheet-metal, tensile test, anisotropy, hardening, forming limit diagram.
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Hodnoceni nanostrukturniho titanu

Martina DONATOVA, Libor KRAUS, Petr MARTINEK, Miroslav URBANEK

COMTES FHT a.s., Primyslové 995, 334 41 Dobrany, CR, martina.donatova@comtesft.cz,
libor.kraus@comtesft.cz, petr.martinek@comtesft.cz, miroslav.urbanek@comtesft.cz

Abstrakt

Jiz od poloviny dvacatého stoleti je titan jednim z nejpouzivanéjSich materiall ve zdravotnictvi,
zejména na vyroby implantatd. Jednou z hlavnich vyhod titanu je jeho biokompatibilita,
nevyhodou jsou pak jeho relativné nizké hodnoty pevnosti vtahu a unavové pevnosti.
vS8ak fadi do skupiny tézkych kovid a muze dochazet k jejich uvolfovani z implantati do
organismu. Tuto nevyhodu postrada nanostrukturni titan (nanotitan), ktery se vyznacuje
kombinaci dobrych mechanickych vlastnosti a zarovenn nizkym modelem pruznosti a
biokompatibilitou. Nanotitan se vyrabi z komer¢né Cistého titanu technologii intenzivni plastické
deformace (SPD), ktera zjemni mikrostrukturu materialu a snizi velikost zrn az na desitky
nanometrd.

Spoleénost COMTES FHT a.s. se dlouhodobé vénuje vyvoji v oblasti zjemrfiovani struktury
tvafreného materidlu. Na konci roku 2010 bylo zakoupeno zafizeni Conform™ 315i, které
vyuziva technologie prubézného protlatovani kovl. Tato technologie se bézné pouziva pro
mékké kovy (Al, Cu) a jejich slitiny. Na zakladé dlouhodobého vyzkumu technologii dosahovani
ultrajemnych struktur byla zménéna standardni konstrukce a material lisovaci formy Conform™
315i tak, aby bylo umoZnéno opakované zpracovani vysokopevnych slitin. Tento ¢lanek
pfedstavuje metodiku hodnoceni nanotitanu vyrobeného na zafizeni Conform™ 315i.
Metalografické hodnoceni titanu probihalo pomoci optického a skenovaciho elektronového
mikroskopu vcetné vyuziti EDX a EBSD analyzy.

Klicova slova

Titan, nanostruktura, mechanické zkouseni, metalografie.
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Evaluation of Nanostructured Titanium

Martina DONATOVA, Libor KRAUS, Petr MARTINEK, Miroslav URBANEK

COMTES FHT a.s., Prumyslova 995, 334 41 Dobrfany, CZ, martina.donatova@comtesft.cz,
libor.kraus@comtesft.cz, petr.martinek@comtesft.cz, miroslav.urbanek@comtesft.cz

Abstract

Since the second half of the twentieth century, titanium has become one of the materials most
commonly used in medicine, especially for production of bone implants. One of the main
advantages of titanium is its biocompatibility. Its disadvantages are considered to include
relatively low values of tensile strength and fatigue strength. More favourable are the values of
both tensile and fatigue strengths found in titanium alloys; however, most of the elements in
these alloys are heavy metals that can be released from the implant into the organism over
time. This disadvantage does not occur in nanostructured titanium (nanotitanium), which is
characterized by a combination of good mechanical parameters, a low value of Young’s
modulus and good biocompatibility. Nanotitanium is produced from commercially pure titanium
using severe plastic deformation, which refines the microstructure of the material and reduces
the size of grains down to tens of nanometres.

The company COMTES FHT a.s. has been systematically engaged in the field of microstructure
refinement. At the end of 2010, it purchased a Conform™ 315i machine. This machine performs
continuous extrusion of metals and is commonly used for soft metals (Al, Cu) and their alloys.
Based on long-term research into methods of preparing ultrafine microstructure, the standard
design and material of the Conform™ 315i forming die was changed to allow repeatable
treatment of high-strength alloys. This paper presents the methodology of evaluation of
nanotitanium produced in the Conform™ 315i machine. Metallographic evaluation of titanium
was carried out using optical and scanning electron microscopes, including EDX and EBSD
analysis.

Keywords

Titanium, nanostructure, mechanical testing, metallography.
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Moznosti a vyuziti Heuslerovych slitin
Jaroslav Hamrle, Jaromir PiStora

Institut Fyziky, VSB — Technické univerzita Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba, CR,
jaroslav.hamrle@vsb.cz, jaromir.pistora@vsbh.cz

Abstrakt

Heuslerovy slitiny jsou kubické materialy majici obecné slozeni X,YZ, kde X, Y jsou 3d transitni
kovy a Z je prvek ze skupiny IlI-V periodické soustavy prvkd. Heuslerovy slitiny jsou slibnym
materialem pro mnoho aplikaci, kde specialni transportni vlastnosti jsou poZzadovany, napfiklad
polokovy, magneto-kalorické, termo-elektrické materidly €i materidly s velikym magneto-
optickym jevem. Atraktivita Heuslerovych slitin je dana znacnou variabilitou moznych prvka X,
Y, Z, nebot z krystalografického hlediska, kazdé pismeno muize representovat okolo 10-15
prvkd. To poskytuje moznost navrhnout elektronovou strukturu a pozici Fermiho hladiny, ktera
poskytuje pozadované fyzikalni vlastnosti. V tomto pfispévku bude pfednesen soucastny stav
vyvoje Heuslerovych slitin a jejich mozné aplikace.

Klicova slova

Heuslerovy slitiny, polokovy, magneto-kaloricky jev, tvarova pamét, termo-elektricky jev,
magneto-opticky Kerrtv jev (MOKE).
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Possibilities of and the use of Heusler alloys

Jaroslav Hamrle, Jaromir PiStora

Institute of Physics, VSB — Technical University of Ostrava, 17. listopadu 15, 708 33 Ostrava — Poruba,
CZ, jaroslav.hamrle@vsb.cz, jaromir.pistora@vsb.cz

Abstract

The Heusler compounds are cubic materials with a general composition X,YZ, where X, Y are
3d transition metal elements and Z is a main group element. Heusler compounds are promising
materials for many bulk and thin-film applications, where special transport properties are
required, such as half-metallic materials, thermoelectric, magnetocaloric materials or materials
providing large magneto-optical effect. The large attractively of Heusler compounds is based on
a large variability of the constituent elements X, Y, Z (each letter can represent about 10-15
elements). Hence large tunability of the electronic structure and the engineering of the Fermi
level is provided and specific transport properties can be tuned. Within this talk, current state of
the art of the development and potential use of Heusler compounds is presented.

Keywords

Heusler compounds, half-metals, magneto-caloric effect, shape memory, thermo-electric effect,
magneto-optical Kerr effect (MOKE).
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VYROBA NANOSTRUKTURNIHO TITANU PRO NITROKOSTNIi IMPLANTATY
Michal ZEMKO 2, Daniel HRUSAK °, Ludék DLUHOS ¢

% COMTES FHT a.s., Primyslova 995, 334 41 Dobrany, CR, comtes@comtesfht.cz
b Stomatologicka klinika LFUK v Plzni, alej Svobody 80, 304 60 Pizeri - Lochotin, CR, hrusak@fnplzen.cz
° Timplant s.r.0., Sjednoceni 77/1, 725 25 OSTRAVA - Polanka, CR, timplant@timplant.cz

Abstrakt

Pro oblasti mediciny, vyuzivajici implantabilni kovové materialy, se nabizi k vyuZziti objemovy
nanostrukturni titan, jehoz vyroba spociva v tvareni komercné cCistého titanu dle normy ASTM
F67-06 a tfidy Cistoty Grade 1 az 4 technologii SPD - intenzivni plastickou deformaci, pfi které
zUstavaji chemické vlastnosti stejné, ale mechanické vlastnosti vyrazné lepSi ve vztahu k
pevnosti.

Nanostrukturni titan si zachovava vSechny vyznamné a biologicky pfiznivé vlastnosti z hlediska
pouziti v implantaéni mediciné, diky nimz se Cisty titan stal preferovanym materialem i pro
dentalni implantaty. Nanostrukturni titan (nTi) pfed¢i jiné materialy, pouzivané v této aplikaci,
svymi mérnymi mechanickymi vlastnostmi, dudlezitymi pro zachovani dlouhodobé bezpeéné
funkce biologického implantatu.

Pro pouziti nanostrukturniho titanu v medicinskych aplikacich, jeho rozSifené vyuziti k
implantibilnim zdravotnickym prostfedkim, je z didvodu dlouhodobé expozice v lidském
organizmu dulezité exaktni zmapovani vSech vlastnosti nanotitanu.

Autofi ¢lanku FeSi projekt, kterého jeden cill je navrhnout standardizaci metodiky chemickych,
mechanickych a biologickych rozbor(, zkouSek a testl, které budou slouzit jako podklad pro
zarazeni nTi do seznamu mezinarodné uznavanych material( pro medicinské aplikace.

Clanek popisuje experimentalni vyrobu a modelovani procesu prab&zného protlatovani pomoci
metody konec€nych prvkl. Cilem simulaci je nalezeni optimalni geometrie protlaCovaci matrice a
procesnich parametri pro dosazeni rovnomérné vysoké deformace a kvalitniho povrchu
tvareného materialu.

Klicova slova

Titan, nanotitan, dentalni implantat, nanostruktura, conform, priibézné protlacovani, intenzivni
plasticka deformace (SPD).
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PRODUCTION OF NANOSTRUCTURED TITANIUM FOR ENDOSTEAL IMPLANTS
Michal ZEMKO 2, Daniel HRUSAK °, Ludék DLUHOS ¢

% COMTES FHT a.s., Priimyslovéa 995, 334 41 Dobfany, CZ, comtes@comtesfht.cz

® Dental Clinic LFUK Plzer, alej Svobody 80, 304 60 Plzeri - Lochotin, CZ, hrusak@fnplzen.cz
¢ Timplant s.r.o., Sjednoceni 77/1, 725 25 OSTRAVA - Polanka, CZ, timplant@timplant.cz

Abstract

For those fields of medicine where implantable metallic materials are used, bulk nanostructured
titanium is available. It is manufactured by SPD techniques (Severe Plastic Deformation) from
commercial titanium specified by ASTM F67-06, purity Grade 1 to 4. This forming process
leaves the chemical properties of the initial material unchanged but markedly improves its final
mechanical properties, in particular the strength.

Nanostructured titanium retains all the significant and, from the biological viewpoint, desirable
properties important for its use in implants, i.e. those properties which made pure titanium the
preferred material for dental implants as well. Nanostructured titanium outperforms other
materials used in this application thanks to its mechanical properties per unit. These properties
are important for safe and long-term service of the implant.

Due to the long-term human exposure, the use of nanostructured titanium in medical
applications and implantable medical devices requires thorough investigation of properties of
this material.

A project carried out by authors of the present paper aims, among other outcomes, at drafting a
proposal for standardization of methods of chemical, mechanical and biological testing and
analyses as one of background documents for inclusion of nanostructured titanium in a list of
internationally recognized materials for medical applications.

This paper describes the experimental production and modelling of the continuous extrusion
process using the finite element method. The purpose of the simulations is to find optimum
geometry of the extrusion die and process parameters to achieve large uniform strains and a
high-quality surface of the formed product.

Keywords

Titanium, nanotitanium, dental implant, nanostructured, conform, continuous extrusion, severe
plastic deformation (SPD).
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Diskuse k nové problematice sméru vyvoje v oblasti UFG a nanotechnologii
vyroby kov

Jednotlivi pfednasejici si pfipravi vyhled dalSiho vyvoje a vyuziti UFG a nanomateriald ve své
oblasti vyzkumu (formou reSerSe novych poznatkd v pisemné formé cca V2 fA4). Tato diskuse

bude slouZit k definovani cil Nanotymu VSB — TU Ostrava a jejiho dal$iho rozvoje a védecko -
vyzkumné cinnosti.

Po skonceni ODF prosime o zaslani Vami vytvofenych poznamek strategie dalSiho fungovani
védecko — vyzkumného Nanotymu VSB — TU Ostrava na emailovou adresu
stanislav.rusz@vsh.cz, v kopii ha emailovou adresu jan.kedron@vsb.cz.

Pfedem dékujeme.
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