JEMNA MECHANIKA
A OPTIKA

FINE MECHANICS
AND OPTICS

VEDECKO-TECHNICKY CASOPIS
ROCNIK 52 3/2007

SCIENTIFIC-TECHNICAL JOURNAL
VOLUME 52 3/2007

OBSAH

Zkousky korozni odolnosti uhlikovych vrstev vytvorenych
nas slitindch horéiku metodou PACVD

(M. Gotqbczak, S. Mitura) 63
Aplikace MW/RF plazmy pro vytvdreni uhlikovych

nanostruktur (W. Kaczorowski) 64
Bioaktivita diamantu (K. Bakowicz-Mitura) .............eeveevevennee. 67

Uhlikové vrstvy a jejich aplikace v mediciné
(S. Téimovd, Z. Rozek, P. Louda) 69

Vyznamné Zivotni jubileum Ing. Jana Kiira (red.) ............... 70

Vliv plazmového obrdbéni na mechanické viastnosti uhli-
kovych PAN vidken (H. Sarraf, P. Louda) 71

Nanofotonické metody vzdjemnych pfemén optickych
zdfeni a plazmonii v rozhrani dielektrika a kovu
(J. Pospisil, J. Hrdly, J. Hrdy, jir.) 74

TAE 2007 (SméFovdni zemédélskeé techniky)
(M. Libra) 78

Mikroskopie magnetickych sil
(A. Hendrych, R. Kubinek, M. Vijtek) 79

Méveni a analyza nerovnosti povrchii kovovych materidlii
vytvorenych abrazivnim vodnim paprskem

(J. Valicek, P. Hlavdcek, S. Hloch, M. Ohlidal, K. Pdlenikovd).... 86
Chytry senzor poznd formadt digitdlni fotografie (mp) ..... 90
Sprdva o Stavebnych veltrhoch Brno (P. Horridk) ............... 20

Mikrosystémovd technologie na HANNOVER MESSE
(jpe) 91

Obsah &asopisu Jemnd mechanika a optika je uveden
na internetu: http://jmo.fzu.cz

Informace o pfedplatném poda, objednavky pfijima, objednavky
do zahranici vyfizuje: SLO UP a FZU AV CR, Tt. 17. listopadu 50,
772 07 Olomoug, tel.: 585 223 936, fax: 585 631 531.

Cena disla 40 K¢ véetné DPH

CONTENTS

Corrosion resistance testing of diamond layers deposited
on magnesium alloys by PACVD method

(M. Gotfqbczak, S. Mitura) 63
Carbon nanostructures produced using MW/RF plasma

(W. Kaczorowski) 64
Diamond bioactivity (K. Bakowicz-Mitura)................cu.... 67

Application of diamond-like films in medicine
(S. Timovd, Z. Rozek, P. Louda) 69

Considerable anniversary of Ing. Jan Kiira (red.)................ 70

Effect of plasma treatment on fine mechanical properties
of pan-based carbon fibers (H. Sarraf, P. Louda,................... 71

Nanophotonical methods of the mutual conversions of
optical radiations and surface plasmons in a dielectric-
-metal interface (J. PospiSil, J. Hrdy, J. Hrdy, jr.) ....ocovveereeuen. 74

TAE 2007 (Trends in Agricultural Engineering)
(M. Libra) 78

Magnetic force microscopy and its aptitude for nano-
-magnetic studies (A. Hendrych, R. Kubinek, M. Vijtek)....... 79

Measurement and analysis of the roughness of metal
material surfaces generated by the abrasive waterjet
(J. Vali¢ek, P. Hlavdcek, S. Hloch, M. Ohlidal, K. Pdlenikovd).... 86

Smart sensor identifies a format of digital photo (mp) ..... 90

Information about civil engineering fairs in Brno
(P. Horridk) 20

Micro-system technology in HANNOVER MESSE
(jpe) 91

You can also find the contents of the Journal on Internet:
http://jmo.fzu.cz

Information on subscription rate and on ordering gives the
SLO UP a FZU AV CR, Tt. 17. listopadu 50, 772 07 Olomouc,
tel.: 585 223 936, fax: 585 631 531.

Price for single copy: 40 K¢ incl. VAT

JV©  3/2007



CONTENTS

Corrosion resistance testing of diamond layers deposited on
magnesium alloys by PACVD method

(M. Gotabczak, S. MItUra) .......cooueevuierieiieeiieieeieeiee e 63
Carbon nanostructures produced using MW/RF plasma

(W. KaCZOTOWSKI) ...vviiuvieeiiiiciieceiee et 64
Diamond bioactivity (K. Bakowicz-Mitura) ..........ccccceevreennee 67

Application of diamond-like films in medicine
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Diamond-like films exhibit specific properties, high hardness,
low friction coefficient, good thermal conductivity and especially
chemical inactivity and excellent corrosion resistance. All these
characteristics of nanocrystalline diamond (NCD) including its
high bio-activity allow its successful use as a protection layer in
medicine applications.
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The article is directed to the nanophotonics dealing with optical,
electrooptical and optoelectrical phenomena under standpoint of
photons and photon flows and their control in nanomaterials and
optical and electronical nanosystems. It deals with relationship
between the electromagnetic (photonic) radiation and plasmons
which mutual conversions belong to fundamental phenomena of the
plasmon nanophotonics, together with propagation and detection
of plasmons. After linearized mathematical reprezentation of plas-
mons, the article presents examples of two basic concrete methods
for effective mutual conversion (coupling) of the optical radiations
and surface plasmons in the nanophotonical systém formed by
a dielectric-metal interface.
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The last two decades mark a huge progress of the scanning probe
microscopy (SPM). Specific techniques, like scanning tunneling
microscopy (STM), atomic force microscopy (AFM), magnetic
force microscopy (MFM) etc. merely approved their unique-
ness in achieving a submicron resolution. The magnetic force

microscopy represents one of the most elegant methods to study
surface magnetic properties with high resolution and easily prepared
specimen. The present paper is lightning up some recent MFM-
-related studies performed in the field of nano-magnetic imaging
and bioapplications.
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Paper deals with a study of surface quality produced by abrasive
water-jets with the aim to increase the quality of the surfaces. To
measure surface irregularities, a contact-less optical shadow method
was used. A criterion for the evaluation of cut wall value, suitable
also for automated on-line control, was derived. It is a dimension-
less statistical parameter C for a certain material of workpiece, the
discrete value of which may contribute to the control of traverse
speed of a cutting head, in the automated system of feedback.
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Vliv plazmového obrabéni na mechanické vlastnosti uhlikovych
PAN vlaken (H. Sarraf, P. Louda).........ccoevvieiiiiieieieeienee 71
V této préci jsou fyzikdlné zkouSeny povrchy polyakrylonitrilovych
(PAN) vldken pomoci chladného plazmatu v argonové a kyslikové
atmosfére s cilem modifikovat a zdokonalit mechanické vlastnosti
uhlikovych vldken pouZivanych ve zpevnénych polymerovych
kompozitech- Fyzikdlni a morfologické zmény povrchi byly
zkouSeny na pevnost v tahu a pomoci rastrovaci elektronové mik-
roskopie (SEM). Bylo zji§téno, Ze obrabéni kyslikovym plazmatem
zpusobilo ablaci povrchu uhlikového vldkna odstranénim uhliko-
vych atomd v molekuldch CO a CO,. Argonové plazma kromé
toho eliminovalo defekty na povrchu vldkna sniZzenim velikosti
kritickych vad a tim zputsobilo zvySeni pevnosti v tahu. Srovnani
pouzitych metod poskytuje Siroce konzistentni obraz vlivu plaz-
mového obrabéni na mechanické vlastnosti.
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