
11 - 12/2007

OBSAH

VĚDECKO-TECHNICKÝ ČASOPIS  
ROČNÍK 52                               11 - 12/2007

JEMNÁ MECHANIKA  
A OPTIKA

Obsah časopisu Jemná mechanika a optika je uveden 
na internetu: http://jmo.fzu.cz

Informace o předplatném podá, objednávky přijímá, objednávky 
do zahraničí vyřizuje: SLO UP a FZÚ AV ČR, Tř. 17. listopadu 50, 
772 07 Olomouc, tel.: 585 223 936, fax: 585 631 531.

Cena čísla 80 Kč včetně DPH 

Srovnání kontaktního a optického měření povrchu 
laserem natavených vrstev (H. Chmelíčková, H. Lapšanská,
 H. Hiklová, M. Havelková) ............................................................... 307

Výukové kurzy optických měřicích metod pro detekci 
vibrací  a nedestruktivní testování na Università 
Politecnica delle Marche (P. Šmíd, P. Horváth) ........................ 311

Použití snímačů tlaku v hydraulickém obvodu 
pro sledování průchodnosti materiálu
(J. Mašek, P. Heřmánek, P. Procházka) .......................................... 314

Měření objemového otěru polyetylenu u extrahovaných 
náhrad kolenního kloubu (V. Havránek, J. Gallo) .................. 316

Simulační program Geant4 a jeho uplatnění pro potřeby 
Společné laboratoře optiky (L. Nožka, A. Kočnar) ................. 321

Měření impedance (J. Krejčí) ........................................................ 326

Měřicí stroje se značkou WENZEL (Č. Nenáhlo) ..................... 329

Měření fluorescenčního zisku vzduchu projektem AIRFLY 
(L. Nožka) ............................................................................................. 330

Laboratorní měření průchodnosti materiálu rotačním 
žacím strojem (F. Kumhála, M. Kroulík, V. Prošek) ................... 331

Určenie tvaru ohybového kmitania vzorky s konštantným 
prierezom (G. Varga, I. Štubňa, A. Vážanová, R. Podoba, 
A. Trník) ................................................................................................ 334

Bohemia Machine slavila 15. výročí v novém (J. Trtík) ......... 337

Z dílny starých mistrů .................................................................... 338

Doc. Ing. Martin Libra, CSc. slaví životní jubileum 
(J. Nevřala) .......................................................................................... 339

Z technické knihovny (J. Nevřala) ............................................... 339

SCIENTIFIC-TECHNICAL JOURNAL  
VOLUME 52                             11 - 12/2007

FINE MECHANICS 
AND OPTICS

CONTENTS

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 FZÚ AV ČR, Tř. 17. listopadu 50, 772 07 Olomouc, 
tel.: 585 223 936, fax: 585 631 531.

Price for single copy: 80 Kč incl. VAT 

Comparison of contact and optical measuring of laser 
remelting layers (H. Chmelíčková, H. Lapšanská, H. Hiklová, 
M. Havelková) ..................................................................................... 307

Study courses on optical measurement methods 
for vibration detection and nondestructive testing 
at Università Politecnica delle Matche (P. Šmíd, P. Horváth) ......311

Application of pressure sensors in hydraulic circuits for 
material feed rate monitoring
(J. Mašek, P. Heřmánek, P. Procházka) .......................................... 314

Measurement of the polyethylene liner wear  of the 
extracted total knee substitute (V. Havránek, J. Gallo) ........... 316

Simulation code Geant4 and its usage for needs of the Joint 
Laboratory of Optics (L. Nožka, A. Kočnar) .............................. 321

Impedance measurement (J. Krejčí) .......................................... 326

Measuring machines of trademark WENZEL (Č. Nenáhlo) ..... 329

Air fluorescent gain measured by AIRFLY project
(L. Nožka) ............................................................................................. 330

Mowing machine material feed rate measurement under 
laboratory conditions (F. Kumhála, M. Kroulík, V. Prošek) ....... 331

Determination of the vibrating flexural mode of the
sample with uniform cross-section (G. Varga, I. Štubňa, 
A. Vážanová, R. Podoba, A. Trník) .................................................. 334

Bohemia Machine has celebrated its 15th anniversary 
in new (J. Trtík) ................................................................................... 337

Doc. Ing. Martin Libra, CSc. celebrates his jubilee
(J. Nevřala) .......................................................................................... 339

From technical library (J. Nevřala) ............................................. 339



11 - 12/2007

Comparison of contact and optical measuring of laser remelting 
layers (H. Chmelíčková, H. Lapšanská, H. Hiklová, 
M. Havelková) .........................................................................307
Laser beam of the infrared pulsed Nd:YAG laser was used to re-
-melting PVD (Physical Vapour Deposition)  coatings on the steel 
substrates. Processing parameters such as pulse energy, pulse length 
and frequency were optimized according surface temperature. 
Multimode beam diameters about some millimetres were computed 
and adjusted in the suitable distance from focus plane. High laser 
power re-melting decreases their porosity, increases adhesion to 
basic material. In case of high laser energy gas vapours escape 
from basic material and cause fissures, re-melted surfaces have to 
be carefully controlled. New approach to evaluation of the quality 
surface structure was realized by laser confocal microscopy. Direct 
measuring or 3D surface model is possible with resolution less 
than hundred nanometres, depressions along laser beam path or 
rises on the laser spot edges were determined.  Particles and grains 
with dimensions about one micron in re-melting structures can be 
observed better then by optical microscopy. Parallel measurements 
of the surface roughness were realized by the contact inductive 
profilometer Talysurf, collected data were displayed by software 
tool Talymap in a plane or spatial pictures.   
Keywords: PVD - coatings, laser, re-melting, confocal laser 
microscopy, inductive profilometer.
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Measurement of the polyethylene liner wear of the extracted 
total knee substitute 
(V. Havránek, J. Gallo) .........................................................................316
Total knee arthroplasty (TKA) is the most effective therapy for 
end-stage osteoarthritis. However, similarly as in total hip arthro-
plasty, the weakest point of TKA is polyethylene liner undergoing 
wear during the time of service. Polyethylene debris deliberated 
from damaged surface triggers adverse host response that results 
in bone resorption and aseptic loosening. The paper presents intro-
duction into a theory of measurement of knee polyethylene liners 
which is followed by evaluation of their basic characteristics using 
mechanical contact methods. In addition, gravimetric method is 
briefly mentioned. 
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Mowing machine material feed rate measurement under labo-
ratory conditions (F. Kumhála, M. Kroulík, V. Prošek) .........331
The main objective of this research was to evaluate two possibilities 
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of material feed rate measurement of modern mowing machines 
equipped with a conditioner. A mowing machine with finger con-
ditioner was equipped with an electronic measuring unit for the 
purpose of our measurements. The mowing machine’s conditioner 
shaft was supplied with strain gauges placed on a torque-meter and 
with a RPM optical sensor counter. Together with torque-meter 
the mowing machine was equipped with a curved impact plate 
mounted on the machine’s material output. Laboratory measure-
ments with the aim to obtain the information about the dependence 
of conditioner power input and signals from the impact plate on 
material mass flow were arranged. A mixture of grass and alfalfa 
was used. The measurements carried out proved that a very good 
linear relationship existed between the conditioner’s power input, 
output frequency of the apparatus measuring impact force by means 
of the impact plate, and material feed rate through the mowing 
machine. The calculated coefficients of correlation were about 
0.95. It is possible to differentiate a material feed rate difference 
0.5 kg.s-1 using both methods. This accuracy should be sufficient 
for practical utilisation such as creating yield maps.
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Určenie tvaru ohybového kmitania vzorky s konštantným 
prierezom (G. Varga, I. Štubňa, A. Vážanová, R. Podoba, 
A. Trník) .................................................................................. 334
V článku je uvedených päť metód na určovanie rezonančnej frek-
vencie ohybového kmitania vzorky. Na určenie frekvencií je použitá 
zjednodušená parciálna diferenciálna rovnica. Pre neznámu vzorku 
a materiál je najvhodnejšou metódou na určenie rezonančných 
frekvencií metóda  Lissajousových obrazcov. Pre vzorky so zná-
mym modulom pružnosti môže byť použité porovnanie frekvencií 
základného a prvého módu, alebo výpočet rezonančnej frekvencie 
pomocou vzoriek rôznych  rozmerov.
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