
1/2013

Obsah

VĚDECKO-TechnickÝ Časopis  
roČník 58                                         1/2013

Jemná mechanika  
a optika

Bližší informace o poslání časopisu, pokyny pro autory, obsah 
časopisu apod. je uveden na internetu:  http://jmo.fzu.cz/

Informace o předplatném podá, objednávky přijímá, objednávky 
do zahraničí vyřizuje: SLO UP a FZÚ AV ČR, 17. listopadu 50, 772 07 
Olomouc, tel.: 585 631 576, e-mail: eva.pelclova@upol.cz.

Cena čísla 40 Kč včetně DPH 

Aplikační potenciál nanomateriálů (P. Louda)......................................3

Nano-composite Biosorbent (Magnetite – Gum Karaya) for the 
Removal of Radioactive Phosphates (V. V. T. Padil, M. Černík)..........3

Specifika rostlinných povrchů a metodika návrhu analogických 
struktur pro technickou aplikaci (D. Kroisová, J. Ron, A. Petráň).......5

Využití optické mikroskopie a mikroskopie rastrující sondy 
pro hematologii 
(P. Kejzlar, L. Voleský, E. Macajová, L. Bergerová).......................................8

Hodnocení zbytkových napětí metodou analýzy 
Barkhausenova šumu v porovnání s RTG difrakcí 
(L. Vrkoslavová, T. Bakalová)........................................................................ 11

Měření malé porózity lehkých slitin vířivými proudy 
na obrobených plochách (O. Kovacs, B. Skrbek, A. Zyska)................. 14

Laboratoř hodnocení nanovrstev 
(Z. Rozek, M. Fijalkowski)............................................................................... 17

Využití mikroskopu rastrující sondou pro kontrolu kvality ten-
kých vrstev (L. Voleský, P. Kejzlar, Z. Rozek)............................................ 19

Obrazová analýza jako podklad pro využití UZ 
strukturoskopie (Z. Andršová, P. Kejzlar, L. Voleský)............................ 21

Využití korelativní mikroskopie pro studium struktury materiálů 
na bázi Fe-Al-Zr (P. Kejzlar, E. Macajová)................................................ 25

Význam kinetické energie střel při interpretaci testů 
balistické odolnosti pancířů metodou DOP
(M. Liška, M. Matušek, D. Šída, V. Šída)...................................................... 27

Model fluorescenčního detektoru Observatoře Pierra Augera 
v prostředí ZEMAX (T. Rössler, M. Pech, M. Hrabovský, D. Mandát, 
L. Nožka, M. Palatka, P. Schovánek)........................................................... 32

Prof. Ing. Pavol Horňák, DrSc. - sedmdesátiletý (I. Saran)............. 36

SCIENTIFIC-Technical journal  
Volume 58                                        1/2013

Fine mechanics 
and optics

CONTENTS

Information on subscription rate and on ordering gives the  
SLO UP a  FZÚ AV ČR, 17. listopadu 50, 772  07 Olomouc, 
tel.: 585 631 576, e-mail: eva.pelclova@upol.cz.

Price for single copy: 40 Kč incl. VAT 

For further information about the journal intention, instructions 
for authors, contents etc. please refer to http://jmo.fzu.cz/

Application potential of nanomaterials (P. Louda)..............................3

Nano-composite Biosorbent (Magnetite – Gum Karaya) for the 
Removal of Radioactive Phosphates (V. V. T. Padil, M. Černík)...........3

Specifics of plant surfaces and analogous structures 
design methodology for technical application 
(D. Kroisová, J. Ron, A. Petráň).........................................................................5

Light optical microscopy and scanning probe microscopy in 
haematology 
(P. Kejzlar, L. Voleský, E. Macajová, L. Bergerová)........................................8

Evaluation of residual stress by Barkhausen noise 
analysis in the comparison with the X-ray diffraction 
(L. Vrkoslavová, T. Bakalová)..........................................................................11

Measurement of light alloys small porosity by eddy currents in 
finished surfaces (O. Kovacs, B. Skrbek, A. Zyska)................................. 14

Laboratory of nanolayer evaluation 
(Z. Rozek, M. Fijalkowski)............................................................................... 17

The use of scanning probe microscopy for a thin layer quality 
control (L. Voleský, P. Kejzlar, Z. Rozek)...................................................... 19

Image analysis as a basis for the use of ultrasonic 
structuroscopy (Z. Andršová, P. Kejzlar, L. Voleský)............................... 21

The use of correlative microscopy for the structural examination 
of Fe-Al-Zr-based materials (P. Kejzlar, E. Macajová).......................... 25

Significance of the projectiles kinetic energy in test 
interpretation of armour ballistic resistance by DOP method 
(M. Liška, M. Matušek, D. Šída, V. Šída)....................................................... 27

Model of Pierre Auger Observatory fluorescence detector in 
ZEMAX environment (T. Rössler, M. Pech, M. Hrabovský, D. Mandát, 
L. Nožka, M. Palatka, P. Schovánek)........................................................... 32

Prof. Ing. Pavol Horňák, DrSc. in his seventieth (I. Saran).............. 36



1/2013

CONTENTS
Application potential of nanomaterials (P. Louda)............................... 3
The article presents the Institute for Nanomaterials, Advanced Technology 
and Innovation, as an institution that provides knowledge transfer from 
academia to industry and thus supports its innovative potential.

Specifics of plant surfaces and analogous structures design methodo-
logy for technical application 
(D. Kroisová, J. Ron, A. Petráň)............................................................... 5
The surfaces of many plants express specific hierarchical structures. These 
plant structures often provide water repellent surface behaviour, which is 
important for the course of photosynthesis and reproduction. In a technical 
practice, it would be advantageous to make use of analogous structures, 
which would be achieved or hydrophobic self-cleaning behaviour of surface 
materials. The aim of this paper is to show works leading from microscopic 
observation of plants surface to design analogous structure.
Keywords: plant surfaces, hierarchical structures, hydrophobic behaviour

Light optical microscopy and scanning probe microscopy in haematol-
ogy (P. Kejzlar, L. Voleský, E. Macajová, L. Bergerová)......................... 8
Present article describes the methodology and usage of a connection of 
light optical microscopy and scanning probe microscopy. Through the 
connection of these different microscopic methods it is possible to obtain 
high resolution 3-dimensional image of real sample surface supplemented 
by the possibility of mechanical or other properties measurement (Young 
modulus, adhesion, electrical and thermal conductivity, magnetic proper-
ties etc.) in the region of interest found by the light optical microscopy. 
This could be achieved through the Direct Overlay feature which enables 
correlation of light optical image and a scan obtained by the atomic force 
microscopy. The usage and potential of this function is demonstrated on 
the blood smear
Keywords: light optical microscopy, atomic force microscopy, scanning 
probe microscopy, haematology, blood cell

Evaluation of residual stress by Barkhausen noise analysis in the 
comparison with the X-ray diffraction 
(L. Vrkoslavová, T. Bakalová)................................................................ 11
Structure of the material in the surface layer and the strain field on the 
surface of the workpiece are significantly influence by technological 
conditions of production of the machine components. Condition of the 
surface layer after grinding is an important factor for the quality and re-
liability of machine parts. Therefore, great emphasis is placed on control 
components mainly for grinding and heat treatment with the requirement 
of rapid and reliable inspection control of mass-produced components. This 
article mainly compares the X-ray diffraction method with the method of 
analysis of Barkhausen noise and demonstrates the use and reliability of 
this method. Comparison of these methods has been carried out during 
the grinding of gears.

Measurement of light alloys small porosity by eddy currents in finished 
surfaces (O. Kovacs, B. Skrbek, A. Zyska)........................................... 14
This contribution is dealing with investigation of porosity in extent upto 
2 % of casting alloys of Al-Si type, so called silumines; it continues in 
previous successful research of non-destructive measurement of porosity 
in extent up to 20 %. Potential of prediction by non-destructive methods. 
Technology process of castings manufacturing with constant porosity in 
the whole volume. This work evaluates porosity degree with application 
non-destructive method of eddy currents and microscopy quantification 
of porosity. Mathematical and graphic results. Application perspective 
in industry.
Keywords: casting alloys, porosity, eddy currents, microscopic prediction

Laboratory of nanolayer evaluation 
(Z. Rozek, M. Fijalkowski)....................................................................  17

The use of scanning probe microscopy for a thin layer quality control 
(L. Voleský, P. Kejzlar, Z. Rozek)........................................................... 19

anotace
Nanokompozitní biosorbent (magnetit – pryskyřice karaya) pro od-
straňování radioaktivních fosfátů (V. V. T. Padil, M. Černík).............. 3
Nanokompozity z pryskyřice karaya a oxidů železa byly připraveny společ-
ným vysrážením iontů Fe2+ a Fe3+ použitím roztoku čpavku za přítomnosti 
pryskyřičného hydrokoloidu. TEM analýza ukazuje na přítomnost téměř 
kulových částic oxidu železa o průměru mezi 10 nm a 15 nm. Naše XRD 
výsledky potvrdily již dříve pozorovanou krystalinitu nanočástic oxidu 
železa. Maximum adsorpce (97.5 % ± 1.5 %) radioaktivního fosforu 
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