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The study of natural materials, a creating of their similarities from 
the point of view of constructions, structures and materials is rela-
tively new and a perspective field connecting results of scientific 
research of biologists, chemists, physicists, material engineers, 
constructors and designers. At present day a  lot of these results 
were transferred into the industry application. How we can see 
natural materials could become a source of inspiration on a field 
of materials, technologies and constructions as well as on the field 
of nanotechnologies.
Key words: bionics, nanotechnology, scanning electron microscopy

Acoustic structuroscopy from  macro- to nano-composites 
(B. Skrbek, D. Bílek)..................................................................15
Theory of acoustic waves interaction with material and boundary. 
Damping velocity, damping, elasticity moduli, frequency spectra, 
basic characteristics of structure composition of material. Structu-
roscopy of most common composite iron – graphite (cast iron). 
Example of structuroscopy of intermetallic compounds. Measure-
ment possibility of rubber composite properties, nanogeopolymers 
with nanofillers. Trend of further research.
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Magnetic structuroscopy; magnetic spot method. State of the  
art – utilisation. One component measurement of magnetic field 
intensity. Repeated measurements at identical place – the obtaining 
way of other parameters of magnetic field.  Application for more 
sensitive resolution of metallography structures of ferromagnetic 
materials. Method magnetic maculae. State of - the - art - usage. 
Metering one‘s components intensity magnetic field. Repeated 
metering in identical place - way obtaining other parameters of 
magnetic field. Application to sensitive resolution structures fer-
romagnetic body.
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Function and classification of valves of Diesel engines, general 
temperature topography of valves during operation at engine. Ma-
terials used, their structure and changes connected with temperature 
operation  exposure. Effect of temperature dose. Connection of 
structure changes with significant changes of values of mechanical 
properties important for valves operation. Response in changes of 
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methods. Velocity measurement of acoustic waves and their dam-
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Termické geopolymerní kompozity na bázi křemene zesílené asi ze 
45 objemových procent jednosměrovými uhlíkovými vlákny HTS 
5631 1600tex 24K byly syntetizovány a vyrobeny za optimálního 
rozsahu vytvrzovacích podmínek. Byl studován vliv teplotní expo-
zice sálací pece až 1000 °C po dobu jedné hodiny na tepelně me-
chanické vlastnosti geokompozitů. Ohybové vlastnosti získaných 
kompozitů byly zjištěny pomocí univerzálního zkušebního stroje 
ve tříbodovém ohybovém modu v souladu s ASTM C 1341–06. 
Výsledky ukazují, že mechanické vlastnosti geokompozitů se po 
teplotní zátěži až 1000 °C zachovávají z 50 – 60 % ve srovnání se 
zkoušenými kompozity při 20 °C. Mikrostruktura geokompozitů 
po kalcinaci byla analyzována pomocí elektronového skenova-
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geokompozitů připomíná pěnové kompozity, adheze mezi vlákny 
a matricí je stále velmi dobrá. Rovněž bylo ukázáno, jak byla 
užita energetická disperzní rentgenová analýza (EDX) pro určení 
výchozí reakční vrstvy.
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Decarburization as a common adverse effect at manufacturing and 
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exposition times at oxidizing atmosphere. Surfaces with oxide 
layers, after pickling, shot-blasted. Surface diagnostics by x-ray 
diffraction – crystals, structure, texture, stregthening, internal stress; 
decarburization evaluation after ČSN EN standard.  Intention of 
project solution.
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