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STRUCTURE, PROPERTIES AND APPLICATIONS OF DETONATION
NANODIAMONDS

ABSTRACT of Ph. D. THESIS

The subject of the current Ph. D. thesis is related to detonation
nanodiamond particles obtained in a phase transition of the free carbon contained
in explosives with negative oxygen balance (S. Stavrev et al, 1991). The
processing conditions are the following: pressure - 22 GPa; temperature - 4500
K; time-frame of the process - a few milliseconds.

The parameters of the detonation wave and phase diagram of carbon
shows that diamond crystallizes from microscopic drops of carbon.
MNanodiamonds synthesized by detonation (DND) with monocrystalline structure
and a particle size around 4 + 6 nm, are particularly important for the
nanotechnology application. DND has high specific area 300 = 400 m2/g and in
the same time DND has a high surface activity. Nanodiamond crystals, which are
obtained at the front of a detonation wave in an extremely varying regime and in a
very short period of time, have many surface defects. Therefore, the carbon
atoms on the surface of the nanodiamond crystals cannot stabilize their electron
shell. DND has a three-layer structure. The third layer consists of different
functional goups (oxygenic, carboxylic, carbonylic and others) around the
diamond nucleus. They determine the hydrophilic properties of the nanodiamond
surface.

The conditions of the nanodiamond synthesis determine the distinguishing
characteristics of the nanodiamond produced, which differ considerably from
these of the natural diamond and the nanodiamond obtained by static or dynamic
synthesis. These characteristics determine the specific properties of the
detonation nanodiamond, which make it suitable for biological and industrial
applications.
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SURVEY OF CARBON NANOSTRUCTURES SYNTHESIZED
BY DETONATION METHOD IN BULGARIA

A Petrova, 5. Staveey

Space Research and Techoodogy Instituie, Bolgarian Academy of Sciences,
Acad (G, Bonchey Sir., kL 1, 1113 Sof, Bulgaria

Abstract: The past two decades were characierized by a huge
development of explosives techmology as a way o synthesire
and modify nanomatenals. The creation of new  powerfol
explosive mixtures, techoologies for their prepamtion and
methods 1o implement explosive processes lead 1o deeper
understanding of the phenomena that accompany  these
proceszes  (shock  wawves, deonation, mmpact  velociy,
accumulabion, phase transitions, @ic. ). The apid development of
compuler technology erabled acourate modeling of the complex
explosive proceszes. Dwnamic methods for gymbess of
manoparticles represent one of the most inberesting changes of
the energy of the shockewave. For  development of
manolechnologies  delonation nanodiamomds  are of  special
mterest. Applications of deionation manodiamonds m industry
amd sciemce are diverse. They have the thermal stability typical
of a natal diamomd. They are suimble for various mdusirial
applications both in the form of powder and as mechanically
stable compacts. Detomation namodiamonds are used o create
high=guality materials with nanocryslline sinachare  (with
parbicle swe wp o [0 nm). In some applicabions i 1s
permissable w0 we  chemically  unireated  detonation
nanoifiamonds — mitml suspension, which = almost two times
cheaper. 11 B necessary to make preliminary studies of powder
o determine the size, particle shape and surface condstions.

Eeywords: detonation nanodiamonds, aqueous  suspension,
cleciron microscogry.

quantitics. The base is formed by knowledge developed
ower the past 30 years, which is a guaraniee for technical
superiority on the Euwropean market. The complete set of
features of the mnodiamonds kas been studied. Goals are
achieved by combining nanotechnology and indellectual
production in the synthegis of detonation nanodiamomnds,
by creating mew applicable knowledge and radical inno-
vations in advanced materials and multifunctional prod-
ucis.

The object of the present stody are nanodiamond
samiples in the form of an aquesus suspension (sample 1)
and dry powder (samples 2 and 3). Samples were pre-
pared by the shock-wave methed. Output explosives ane
T T+hexogen in suitable proportions. The weight of the
charge 18 0,380 ko. The cooling environment is waber.
The samples were analyzed in TISNUM, Troitzk, Russia,

The interaction of X-rays with matter can be re-
duced to two processes: absorption, that is, transforma-
tioin of the encrgy of the X-rays into other types of en-
ergy, and scattering, that is, change of the initial propaga-
tiom direction of the X-rays.

The compesition and the strocture of the samples
were determined by X-ray diffraction using a TETA ARL
X'TRA diffractometer. Particle size was measured on a
JEM-2010 electron microscope with scceleration voltage
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PHYSICO-MECHANICAL AND PHYSICO-CHEMICAL PROPERTIES
OF BIO-INERT COMPOSITE CERAMICS

Anna PETROVA!, Silvia SIMEONOVA!, Radoslav VALOV?
and Vladimir PETKOV’
QISpace Research Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria
“Institute of Metal Science, Bulgarian Academy of Sciences, Sofia, Bulgaria
email: am@phys bas bg

ABSTRACT

Bio-inert ceramics are non-toxic, non-allergenic and non-carcinogenic
materials which explain why these are frequently used as orthopedic and dental
implants. Unfortunately, these are chemically inert and do not naturally form a
direct link with the bone. The research carried studies micro/manostructure
properties and the porosity of the TiO,-Nb,Os ceramics, used as biocompatible
polvmer matrix, prepared by different technological regimes. The morphology of
the composite samples of TiO-Nb,Os was studied using scanning microscopy. The
phase identification of the composites was carried by metallographic microscopy.
Results obtained show the chemical composition, the fechnological parameters and
the porosity determined, favors formation of sufficiently strong bond between the
studied materials and vitreous carbon layers.

KEYWORDS: bio-inert ceramics, physico-mechanical, physico-chemical
properties

1.3. A. Petrova, Z. Karaguiozova, S. Vasseva, S. Stavrev, Project I-Stone from FP6 — Re-
engineering of natural stone production chain through knowledge based processes, eco-
innovation and new organizational paradigms, Nanoscience & Nanotechnology, 9, eds.
E. Balabanova, I. Dragieva, Printed by ,,BPS” Ltd, Sofia, 255-258 (2009)
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PROJECT I-STONE FROM FP6
,RE-ENGINEERING OF NATURAL STONE PRODUCTION CHAIN THROUGH $NCWLEDEE
BASED PROCESSES, ECO-INNOVATION AND NEW ORGANIZATIONAL PARADIGWE"

A. Petrova, Z. Karaguiozova, S. Simeonova-Vasseva, St. Stavrey

Space Rescarch Institute, Bulgarian Academy of Sciences,
1000 Sofia, P.O. Box 799, Bulgaria

PRIORITY 3 - Nanotechnologies and nano-sciences, knowledge-based multifunctional materials

and new production processes and devices .

Project Coordinator: Giuseppe Gandolfi, Dr. Ing., Pedrini SPA ad unico socio, Italy )

Coordinator for Bulgaria: Prof. d-r Sc. Stavri Stavrev — Space Research Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria, te!
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Abstract: The need for an IP (I-STONE) to address the current

problems ‘and the future requirements of_ the European Stong - m[ﬁi‘. ; 7 B _&_.. ‘
Sector originates from the ever increasing need of the EU K- -
Construction industry for more and higher quality stonc P P e g

products and the fact that despite its cconomic importance, the Repacaonis
Stone Sector has not made any significant technological — Geia.

2 4

o - £ e 2 10 e
progress the last decades. The aim of the proposed IP is the re- & (5 ; B0
cngineering of the stone production chain, in or_dgr to ; n =
considerably increase its efficiency and productivity, minimize h ‘ [\,(/'

2’0 _ i — w0

the amount of stone wastes disposed in the environment, "

produce a new generation of multifunctional products based on u
stone wastes and safeguard the quality in stone application and A onas
usc._Thc ultifnatc target of thc project is to transform }hc rather e T 3 ) O, —
traditional Stone Secctor into a modern, competitive and == L3 A L SP e

knowledge-based industry and ensurc a lasting technological
superiority of EU over its competitors.

2 $pats : : Figure 1, I-Stone logo
Keywords diamond, metallization, composites, coating, tools = &



14. A. IlerpoBa, C. CraBpu, MexkayHapoaHass HMHTerpauuss B 00JaCTH
HAHOTEXHOJIOTHi: Yy4yactue B EBponeickux mnporpaMMax M COIVIAIIEHUR O
COTPYIHHYECTBE € HAY4YHbIMHM nojapasaegeHussMu B Poccum - 3agaum, npo0aemsl,
nepcneKkTuBbl, ,,HoBeiimme paspadoTKu pPocCHMCKHUX U 00JrapcKMX OpPraHU3anuil B
00J1aCTH HAHOTEXHOJIOTMH W HAHOMaTepuanoB”, deaepajbHOEe areHCTBO N0 HayKe U

uHHOBausiM, MockBa, 7-12 (2009)

Nnexapubie AoKnagwi '

MOCNEACTBMSA  PAIBUTHA  HAMOTEXHONOIWA ~ 370 GucTpoe
OTDACHEN HAYKM M TEXHIMIN, PRISNTME Scex

1.5. A. IlerpoBa, C. CraspeB, 3. Kaparbo3zoBa, Cocrosinue cuHte3a B bouarapum,
nepcrneKTHBHbIE TEXHOJIOTHM W UX MPUMeHeHHe, ,,HoBelilue pa3padoTku poccuiickux
u Ooarapckux opraHum3anui B 00JIaCTM HAHOTEXHOJIOTMH W HAHOMAaTepPHAJIOB”,
®denepajibHOE aTeHCTBO N0 HAYKe M MHHOBausiM, Mocksa, 17-23 (2009)

I Wievany muer 1y e i
COCTORMME CHNTERA HANOCTRYKTYP B BOArapum, neponexrusmse
TEXHONTOMMM M MX NPpHMENeHne
Awna M. NeTposa, 3apaska K. Kaparsososa, Craspu fi. Craspes
MKW-BAH

B npeanaraemMon paboTe CAGNAN aNANM3 DAIBMTUA CHHTEZd MAMOCTRYKTYD 8
Bonr apui BOOOULE, M AETOHALMOMHBIA CHHTES KyGUMECKUX HAHOCTRYKTYD B YaCTHOCTH.
Onpeaenetinl NPUYMHE U YCI08MS, NO3BONMOWMNE DAIBMBATL [AAHHLIE METOM CAHTESS
nanocTpyxTYp 8 BAH 1 8 UKM-BAH. Moauépkiyms coaganime W nognepsmsaemue
yaore (BRI C MHCTTYDaMK PAH W DRAOM YMMBEDCHTETOB, KaK OCHOBM ANA DA3BUTHS
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204-205 (2004)

Nanoscience & Nanotechnology, 4
eds. E. Balabanova, |. Dragieva. Heron Press, Sofia, 2004

METALLIZATION OF DIAMOND POWDER

Z. Karaguiozova, S. Stavrev, and A. Petrova

Space Research Institute, Bulgarian Academy of Sciences, Moskovska Str. 6. 1000 Sofia, Bulgaria

Abstract. The paper has studied the wear resistance and the mi-  the use of diamonds with coatings, particularly titanium o
crohardness of composite diamond coatings, made in a solution chromium [4].
“EFTTOM ! ~p ] Y p stallirm ¢ pa 2 Y . 1 F i

EF ”()) 1 NICKEL with a metallized Ultra Dispersed Dia- In electroplated bonds a single layer of diamond crys
mond Powder — UDDP. The obtained coatings are with a good tals is attached to a grinding wheel by means of a l'wer' §
adhesion with the base of the samples. The best wear resistance % S 1 S S

metal, typically nickel that is electroplated on top of the

1s abtained in the case with the electroless grasping of a metalized : :

UDDP SRt diamonds [5]. Usually pill-out ratio of coated grits can be
reduced by 20-40% compared to that of uncoated ones

Keywords: diamond, metallization, coating, superabrasives, ~ Moreover, most of crystals can be used to their full poten-

1ols tial [6].

B 4. XaOuiuTauuoHeH TPy - HaAy4YHM nyOaukanum (He mo-majko ot 10) B uzganmus,
KOHUTO ca pedepMpaHM ¥ HHACKCHMPAHM B CBeTOBHOU3BECTHHM 0a3M JaHHU C Hay4yHa
uHdopmanus

4.1. A. Petrova, A. Miteva Influence of additive on structural and physicomechanical
properties of nano-microcrystalline aluminum alloys, JBTA, Vol. 26, Ne2, 314-318
(2020)

Journal of the Balkan Tribological Association Fol 26, No 2, 314-318 (202(0)

Nano- and microtribofogy

INFLUENCE OF ADDITIVES ON STRUCTURAL AND PHYSICO-
MECHANICAL PROPERTIES OF NANO-MICROCRYSTAL
ALUMINIUM ALLOYS

A. PETROVA, A. MITEVA

Space Maverial Science, Space Research and Technology Instifure, BAS,
Acad. . Bonchev St bl 1, 1113 Sofia, Bulgaria
E-mail: anif@phys. bas bg, ad miteva@gmail com

ABSTRACT

Al-Fe-V-51 alloys are promising materials for the space and automotive indus-
tries. The ribbons are obtained by a plurality of planer flow casting technique.
The purpose of this work is to analyze the influence of additional particles on the
microstructure of aluminium ribbons. Two types of microstructure are observed.
Microhardness (Vickers) is measured with a hardness tester and a NanoScan mi-
croscope.

Keywords: Nano-microcrystalline Al-51 alloys, nanostructure, microhardness.
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Morphological and optical investigation of Sol-Gel ZnO films

T Ivanova'™, A Harizanova' and A Petrova®

'Central Laboratory of Solar Energy and New Energy Sources,
Bulganan Academy of Sciences, 72 Tzarigradsko Chaussee, 1784 Sofia. Bulgaria
! Institute for Space Research and Technology, Bulgarian Academy of Sciences,
Acad G. Bonchev Str., BL 1, 1113 Sofia, Bulgana

E-mail: tativaniiphys_bas bg

Abstraet. This paper presents morpholegical and optical studies of the properties of spin-
coated Zndd films depending on the annealing temperatures. The films microstructure was
explored using a scanning mano-hardness measuring device of the ManoScan family, based on
the principles of atomic force microscopy, in a constani frequency mode. The surface sudy
revealed that the root-mean-square (RMS) surface roughness of 985.64=085 64 nm Zn0) films
becomes greater with the increase of the annzaling wemperatore, but the film surface remains
uniform and smooth. The resulis were confirmed by XRED analysis, which demonsirated that
the crystallite size grew from 25 1o 36 nm with the thermal treatments. The Zn0 films
possessed high iransmittance in the visible speciral range and the optical band gaps in Znd)
films varied from 3.25 eV to 332 V. The optical and morphological properties of the Znd
films formed on 5i and guanz subsirates are very good. The sol-gel approach proposed for
depositien of nanostructured Zn0) films is promizing for applications in optoelectronic devices
or solar cells.

4.3. B. Pejova, D. Nesheva, Z. Aneva, A, Petrova, Photoconductivity and Relaxation
Dynamics in Sonochemically Synthesized Assemblies of AgBiS2 Quantum Dots, J. Phys.
Chem. C, 115 (1), 37-46 (2011)

J. Phyx. Chem. C 2011, /15, 3746 37

Photoconductivity and Relaxation Dynamics in Sonochemically Synthesized Assemblies of
AgBiS; Quantum Deots

Biljana Pejova,*' Diana Nesheva,! Zdravka Aneva} and Anna Petrovat
Institute of Chemistry, Faculty of Natural Sciences and Mathematics, Sts. Cyril and Methodins University,
POB 162, 1100 Skopje, Macedonia, Institute of Solid State Physics, Bulgarian Academy of Sciences,

72 Tzarigradsko Chaussee Boulevard, 1754 Sofia, Bulgaria, and Space Research institute, Bulparian Academy
of Sciences, P. O. Box 799, IXK) Softa, Bulgaria

Received: July 16, 2010; Revised Manuscript Received: November 3, 2010

The tanspont properties of ponequilibrium (photeexcited) charge carriers in sonochemically synthesized three-
dimensional (3D) assemblies of AgBiS: quantum dots (QDs) deposited as thin films were studsed. To
characterize the photoconduction of quantum-coafined manocrystals close packed in thin film form, both
stationary and time-resolved experiments were performed. Besides by interband electronic transitions in the
bulklike part of the nanocrystals, the photoresponse of nanocrystalline films was found 10 be also affected to
a greater extent by the crystal boundary barrier beight modulation upon illumination. The surface and bulk
recombination velocities were found 1o be comparable. Good agreement was obtained between the band gap
energy determined by analysis of the photoconductivity data measured by the constant field and the constant
photocurrent method (~1.18 eV). This value is in agreement with the optical spectroscopy data. It is higher
than the optical band gap of a bulk specimen of this semiconductor, due 1o 3D confinement effects on the
charge carrier motions within individual QDs. The nonequilibrium conductivity was found to relax exponentially
with a time constant of 1.67 ms, which corresponds 1o average lifetime of minoeity charge camers (boles).
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Structural characterization and photoluminescence
of ZnSe nanolayers*
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Single layers of ZnSe (30, 40, 50, 70, 100 nm and 1 pm thick) are deposited at room substrate temperature by thermal
evaporation of ZnSe powder in vacuum. The film surface morphology and structure are investigated by Atomic Force
Microscopy (AFM). The as-deposited films are smooth and homogeneous while the relaxed ones show pits on the surface
and a root mean square roughness of 2 -4 nm. It is assumed that as-deposited films are highly strained and the strain
relaxation with time creates pits and increases the surface roughness. Optical transmission measurements on relaxed films
(= 100 nm thick) show an energy dependence of the absorption coefficient typical of amorphous materials, but the AFM
data indicate the presence of nanocrystals (apparent grain size 25 - 30 nm). Therefore, it is assumed that the layers contain
two phases, amorphous and crystalline, and the portion of the crystalline phase decreases with decreasing thickness.
Photoluminescence (PL) measurements carried out at various temperatures in the range 20 — 300 K reveal two bands in
the spectra of all films, centred at ~ 500 and ~ 550 nm. The bands are related to radiative recombination in the crystal
phase, via two kinds of deep acceptors which are not discrete but have certain energy distributions in the forbidden gap.

{Received November 5, 2008; accepted December 15, 2008)
Keywords: Thin films, ZnSe, Thermal vacuum evaporation, Atomic force microscopy, Photoluminescence
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glass by a laser-liquid-solid interaction, J. of optoelectronics and advanced materials,
Vol. 9, Nel, 240-243 (2007)
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A calcium phosphate layer was grown on glass by a laser-liquid-solid interaction (LLSI) process in simulated body fluid
(SBF). Glass samples with a layer grown by simple soaking in the SBF (i.e. without laser irradiation) were prepared for
comparison. Formation of an inhomogeneous calcium phosphate (CaP) layer on both laser-treated and non-treated
samples was observed. The results showed that the laser irradiation did not change the layer structure and morphology but
yielded the growth of a thicker CaP layer. With increasing load the elasticity and the hardness increased for both laser-
treated and non-treated samples. Furthermore, we tested the ostecblast cell activity of the CaP layers grown on the laser-
treated and non-treated samples. Toxicity test showed that the viability of the cells on the layer grown by the LLSI process
was over 95%. A permanent increase in the cell number was observed for both groups of samples, and it was more stable
on the laser-treated surfaces. The latter showed a higher cell number after 7 days of cell culturing. A slower increase,
resulting in a lower cell numbers was observed for the samples untreated with laser irradiation.

(Received November 28, 2006; accepted December 21, 2006)
Keywords: Calcium phosphate, Simulated body fluid, Laser-liquid-solid interaction, Osteoblast cells
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Mechanical properties of extracellular
matrix/hydroxyapatite composites
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An increasing interest in biomimetics - design of materals based on natural biological structures - has led to the
nanomechanical characterization of biomaterials. In this regard, nancindentation has been used in conjunction with the
determination of the mechanical properties of the extracellular matrix (ECM) proteins that are known as ligands in reactions
with cell surface receptors involved in bone physiology. The aim of the presented work is to investigate the - and nano-scale
mechanical properties of laser designed extracellular matrix/hydroxyapatite composites. The osteoblast-like cell line SAQS-
2 synthesised and assembled its own ECM on the solid substrates under standard cell culture conditions. After selective
removal of cells, thin films of ECM on substrates of stainless steel (SS), silicon (S) and silica glass (SG) were obtained. One
group of samples was soaked in simulated body fluid (SBF) and another was obtained by simultaneous immersion in the
SBF and treatment by laser irradiation. As a result, a hydroxyapatite (HA) crystal layer was grown on the surfaces. The
mechanical properties of the obtained composites, such as elastic modulus (E) and indentation hardness (H), were
analysed. It was observed that by applying a typical working force in the range 200 pN to 600 pN and a displacement range
of 0-60 pm, E increased for all composites obtained by the laser process (for samples immediately removed from the SBF).
Surface scanning along the direction centre of the sample to the laser treated area showed a decrease in the Young's
modulus, to values similar to those in the human bone.

(Received November 28, 2006; accepted December 21, 2006)
Keywords: Extracellular matrix, Mechanical properties, Hydroxyapatite, Laser-liquid-solid-interaction process
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The photoelectric properties of chemically produced nanostructured AgBiS: thin fims are investigated. Atomic force
microscopy is used to prove the nanocrystalline structure of the films, and a value of ~ 10 nm is obtained as an upper limit
for the average grain size. The temperature dependences of the photocurrent measured in the range 77 =380 K do not
display high photosensitivity at low temperatures. This observation is related to a high density of fast recombination centers
created at the interfaces between the nanocrystals. Persistent photoconductivity is measured at low-temperatures after
turning off the light, and a high voltage polarization is observed on light illumination of the films. Both effects are related to
trapping of photoexcited carriers in deep defect states, and are considered as responsible for the rather low value (< 0.5) of
the exponent in the photocurrent intensity dependence. Constant photocurrent method measurements, carried out at
energies higher than the optical band gap, reveal fine structure in the absorption spectra of the films, which could be
assigned to higher excitons in AgBiS. quantum dots, and be considered as an indication of a narrow size distribution of the
nanocrystals in the layers.

(Received November 5, 2008; accepted December 15, 2008)
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Size-Dependent Properties of Sonochemically Synthesized
Three-Dimensional Arrays of Close-Packed Semiconducting AgBiS;
Quantum Dots

Biljana Pejova.*" Ivan Grozdanov,” Diana Nesheva,* and Anna Petrova®

Institute of Chemistry, Faculty of Natural Sciences and Mathemarics, Saints Cyril and Methodius
University, POB 162, 1000 Skopje, Macedonia, Institute of Solid State Physics, Bulgarian Academy of
Sciences, 72 Tzarigradsko Chaussee Boulevard, 1784 Sofia, Bulgaria, and Space Research Institute,
Bulgarian Academy of Sciences, P.O. Box 799, 1000 Sofia, Bulgaria
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3D arrays of close-packed AgBiS; quantum dots (QDs) in thin film form were synthesized for the first
time using novel, convenient sonochemical approach. Structural, optical, and photoelectrical properties
of the synthesized material were investigated with an emphasis on their dependence on crystal size. The
sonochemically synthesized AgBiS,; colloidal crystals have an average QD radius of 4.2 nm, twice as
small compared to the QD solid obtained without ultrasonic irradiation. The optical band gap energy of
sonochemically synthesized AgBiS; QD thin films of 1.40 eV is strongly blue-shifted in comparison to
that of the macrocrystal (0.90 eV) and that of nanostructured films synthesized by conventional chemical
route (1.10 eV). Upon annealing, E; exhibits a red shift to 1.00 eV. Spectral dependence of stationary
nonequilibrium conductivity of the 3D QD assemblies suggests that the thin films’ photoconductivity is
modulated by the intercrystalline barrier height decrease. E; of the films calculated on the basis of
photoconduction spectral response in the low-absorption region is .18 eV. Thermal band gap energy of
the films is 1.10 eV, whereas both the variable range hopping conduction and thermionic emission
mechanisms are predominant in the overall intercrystalline charge carrier transport through 3D QD
assemblies.

4.9. D. Nesheva, A. Petrova, S. Stavrev, Z. Levi, Z. Aneva, Thin film semiconductor
nanomaterials and nanostructures prepared by physical vapour deposition: An atomic
force microscopy study, J. of Physics and Chemistry of Solids, Vol. 68, Issue 5-6, 675-
680 (2007)
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Thin film semiconductor nanomaterials and nanostructures prepared by
physical vapour deposition: An atomic force microscopy study

D. Nesheva™™, A. PE:IZI‘D\-’I.{h, S. Stavrevb, Z. Levi®. Z. Aneva®
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Abstract

Amorphous/nanocrystalline Si0, /CdSe, GeS,/CdSe, Si0,/ZnSe and Se/CdSe amorphous multilayers (MLs) were grown by
consecutive physical vapour deposition of the constituent materials at room substrate temperature. A step-by-step manner of deposition
was applied for the preparation of each layer (2—10nm thick) of MLs. Surface morphology has been investigated by atomic force
microscopy (AFM) in order to get information about ML interfaces. For a scanned area of 3.4 » 4 um?* §i0, /CdSe and GeS,/CdSe MLs
showed surface roughness which is around three times greater than the roughness of S5i0, /ZnSe MLs. This observation has been
connected with effects of both film composition and deposition rate. For a scanned area of 230 » 250 nm? the roughness determined in all
MLs displayed close values and a similar increase with the ML period. The latter has been related to the flexible structure of amorphous
materials. The AFM results. in good agreement with previous X-ray diffraction and high resolution electron microscopy data, indicate
that the application of step-by-step physical vapour deposition makes possible fabrication of various amorphous/nanocrystalline MLs
with smooth interfaces and good artificial periodicity at low substrate temperatures.
© 2007 Elsevier Lid. All rights reserved.

Keywards: A. Nanostructures; A. Chalcogenides; B. Yapour deposition; D, Surface properties
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The role of high-energy electron irradiation induced
defects in some mechanical properties of Si-SiO,
structures

S. KASCHIEVA®, K. CHRISTOVA, 1. BORADIJIEV, A. PETROVA®, J. KOPRINAROVA, S. N. DMITRIEV®
Institute of Solid State Physics, Bulgarian Academy of Sciences, 72 Tzarigradsko Chaussee Blvd., 1784 Safia, Bulgaria.
“ Space Research Institute, Bulgarian Academy of Sciences, 6 Moskovska St., 1000 Sofia, Bulgaria

E Joint Institute af Nuclear Research, Flerov Laboratory af Nuclear Reactions Dubna, Moscow region 141980, Russia

The mechanical stress produced by 23 MeV energy electron radlatlcm in buth n= and p-type Si-Si0: structures is studied as
a function of the dose. Low dose electron irradiation (2,4 — 4,8x10™ cm™) increases significantly the yleld stress for n-type
Si-Si0; samples, but to a much lesser extent for p-type ones. The nanchardness of iradiated structures is measured using
the sclerometry method. Our results show that the nanohardness increases with the dose in the same manner for both
groups studied. The values are very close, but for p-type samples are consistently higher. The variations of both the stress
and nanohardness are remarkable at low doses. These mechanical properties of the irradiated samples are discussed on
the basis of radiation induced defects.

(Received November 1, 2006; accepted December 21, 2006)

Kevwords: Thin films, Electron irradiation, Mechanical stress, Nanohardness

I' 8. Hayyna my0nmkanus B Hepe)epHMpPaHU CIHCAHMSA C HAYYHO pPeLieH3MpPaHe WJIH B
PeAaKTHUPAHU KOJIEKTUBHH TOMOBE

8.1. A. Petrova, Types of Aluminum alloys and their applications, Coopuuk gokjaaam ot
rOAMIIIHA YHUBEPCUTETCKA HayuYHa KoH(pepeHuusi, B. TopuoBo, U3naTesickn KoMIieKc
Ha HBY ,Bacua JleBckn”, Hayuno nHanpaBjenue ,, TexHuyecku Haykum”, 1968-1974
(2020)

TYPES OF ALUMINUM ALLOYS AND THEIR
APPLICATIONS

Anna Petrova

Abstract The aluminum parts are made of alloys resistant to weathering, corrosion
and UV rays. This makes it possible to use them in extreme conditions. Most applications of
aluminum alloys are explained by their physical and mechanical properties. This article
discusses the types of aluminum alloys, their properties and applications.

Key words: aluminum alloys, structure, microhardness



8.2. A. Petrova, Properties of detonation nanodiamonds, CoopHuK A0K/JIaa1 OT TOAHIIHA
YHUBepCHUTETCKA HayyHa koH(pepeHnuus, B. TbpHoBo, U3narenckn komiuieke Ha HBY
»Bacui JleBckun”, Hayuno nanpasienue ,, Texuuueckn Hayku”, 1975-1980 (2020)

PROPERTIES OF DETONATION NANODIAMONDS

Anna Petrova

Abstract Carbon nanoparticles, which include nanodiamonds, are used in a number of
technological applications. There is a special class of nanodiamonds called detonation
nanodiamonds (DND), with the particle sizes several nm. The DND were produced by
detonation of carbon-containing explosives. They are nanoparticles which has great interest
in recent years due to its properites.

Key words: detonation nanodiamonds, aqueous suspension, electron microscopy

8.3. A. Petrova, Aluminum in the automotive industry, Coopauk 10KJaau OT rOIHIIHA
YHUBEPCHUTETCKA HAayYHa KOH(pepeHuusi, B. TopHoBo, U3naresnckn kommiaexc na HBY
»Bacui JleBckn”, Hayuno nanpasienue ,, Texuuueckn Hayku”, 1981-1989 (2020)

ALUMINUM IN THE AUTOMOTIVE INDUSTRY

Anna Petrova

Abstract Today, aluminum is widely used in our lives. All types of vehicles on the
earth, from bicycles to space rockets, are made of aluminum. The car is the most common
form of transport in the world. Aluminum alloys, due to their special inherent properties, are
leaders among structural materials used in the automotive industry. The transport sector
already accounts for the largest share of global aluminum consumption - 27%. And in the
coming years, this figure will only increase. This article examines the applications of
aluminum alloys in the automotive industry.

Key words: aluminum, aluminum alloys, automotive industry, automotive applications,
light metals and alloys, automotive, automobile
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THE ABRASIVE PROPERTIES OF DETONATION NANODIAMONDS
Anna PETROVA, Adelina MITEVA

Abstract: A large area in the application of detonation nanodiamonds is surface polishing.
Mills, diamond cutting blades, drill bits and blades with embedded diamond particles are used in the
various industries, with new metal-diamond connections, resistant to high temperatures and
mechanical stress, ensuring a high cutting speed. An important process in the production of details is
the finishing of high-precision polishing for the needs of: radio engineering, electronics, optics and
mechanical engineering

Keywords: detonation nanodiamonds, abrasive properties, carbon nanostructures, coatings,
poloshing

8.5. A. Miteva, A. Petrova, Detonation nanodiamonds — some biomedical applications,
13" International Conference on Tribology BULTRIB, Printing House of the Technical
University Sofia, 98-103 (2018)
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DETONATION NANODIAMONDS - SOME BIOMEDICAL APPLICATIONS

Adelina MITEVA, Anna PETROVA

Abstract: Nowadays investigations of detonation nanodiamonds are the subject of great
interest. This is mainly due to their unique properties and consequently to their actual and potential
applications in various fields of industry and everyday life. In this paper we briefly review some of the
main existing medical and biological applications of detonation nanodiamonds. Possible future
extensions of these biomedical applications are considered.

Keywords: detonation hanodiamonds, biomedical applications, carbon nanostructures, drug
delivery system, nanomedicine
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Abstract: An important characteristic of the nano-microcrystalline ribbons based on Al-Si
alloys, that we have studied, is their propensity for oxidation at high temperatures. The amount of
oxides formed during the preparation or consolidation of rapidly solidified alloys, are protected the
melts from the air. The oxide layer hinders contact between the microcrystalline ribbons during hot
extrusion and deteriorates the mechanical properties of the obtained blanks. The hot extrusion
process is carmed out at temperatures above T = 400 "C. The heating of the ribbons during exfrusion
creates preconditions for further oxidation of the metal and increase of the oxide layer over fime.
Knowledge of the oxidation process allows to minimize the impact of the oxide layer on the structure
and properties of the extruded blanks. The high wear and tear strength of Al-5i alloys makes them an
important material for use in the automotive and aerospace industries for making various defails such
as pistons, cylinder blocks, bushings, bearings.

The study of the oxide layer formation and its properties have been made on the basis of the
formal Nikitine kinetics.

8.7. B. Barbov, A. Petrova, Microstructure and Mechanical Properties of Nano-
Microcrystalline Aluminum Alloys, SES 2018, 451-456 (2018)
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MICROSTRUCTURE AND MECHANICAL PROPERTIES
OF NANO-MICROCRYSTALLINE ALUMINUM ALLOYS

Boris Barbov', Anna Petrova?®
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Keywords: Nano-microcrystalling Al-Si alloys, X-ray diffraction, TEM, NanoScan

Abstract: In past decades a new direction has developed in the production of aluminum products,
applicable in automobive and serospace industries. Composite alloys by adding inert nano- and microparticles
are obtained. The influence of these particles on the structure of alloys at elevated temperatures is relatively
poarly studied.

Composite extrudates from powders of low Si content are prepared. Addition of 2 wi. % TIC particles are
used as a new phase in nano-microcrystalline aluminum alloys from the Al-Fe-V-5i system. We assume that the
additive particles are inert and homogeneously distributed in the sample volume. Bulk samples have & high
expermentally measured density of 2.9 g/em?® comparable to a calculated density value of 3.13 giem®. This
indicates that the hot extrusion process provides good contact befween the aluminum matrix and the TIC
particles.



8.8. A. Petrova, Methods for analysis of surface modified metal alloys, SES 2017, 341-
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METHODS FOR ANALYSIS OF SURFACE MODIFIED METAL ALLOYS
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Abstract: In the last decades, there is inferest in the fabrication of nanostructures sutable for different
applications. Physical and mechanical properties of the nanoscale particles are novel, different from those in the
bulk materials.

This review deals with the latest technigues developed to perform the analysis of coatings an alluminium
alloys or steel, classical and novel measurements for complementary characterization of the surfaces.

The topography of the surfaces of the metals and applied coatings are tested using atomic force
microscopy (AFM), scanning electron microscope (SEM) and optical microscopy (OM) analysis. Coating defects
and pores are demonstrated on 20 and 3D images.

8.9. A. IlerpoBa, AHAIM3 HA HAHOCTPYKTYPH 4Ype3 CKaHWpama MHUKpockonusi, SES
2017, 348-353 (2017)
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AHANW3 HA HAHOCTPYKTYPW YPE3 CKAHWUPALLA MMKPOCKOMKWA

Auna MNeTpoea
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e-mail: anippetrova@abv.bg

Knwowosu dymu: Mukpocmpykmypa, Mopghonosus, spanasocm

Pezwome: Tenywume usobpaxedus npedocmassm domsnHumenda uxghopmayus 3a ceolcmeama Ha
nosbpxHOCMME.  TexHukume 38 u3scnedesHe npu  ckaHuUpala coddoea Mukpockonus  (SPM) ca
GespaspyliumenHy U OCUsypRSam UIMEpSEHE Ha MexaHuyHume ceolicmsa Ha uscnedsadume obpasuu.
Muxpockonsm no3sonAea UIMEpeaHs Ha 2panasocmma Ha nosspxHocmma. Tpyduo & da ce ckanupa, Ko2amao
UMa nopu, sonesMu obpasoeanus U dpackomuKl ebpxy NosbpXHOCMMa Ha npobama.

Mopghonoeusma Ha noewpxHocmma ce Habmodasa ¢ muxpockon NanoScan.



8.10. Z. Karaguiozova, A. Petrova, A. Ciski, G. Cieslak, Displacement (immersion) tin
plating, SES 2015, 383-388 (2016)
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Keywords: Electroless immersion coatings, tin coatings, printed circuit boards, etching, wet angle

Abstract: The metal layering on the metal surface flowing without the presence of the reducing agents
or an external source of electricity is called immersion plating. The salt solution of the noble metal and less noble
metal substrate are needed the process to fake place. The deposition of the noble mefal on the plated surface is
observed due to displacement process.

The immersion plating of Tin on Copper is too popular in the production of printed circuit boards. The
displacement of copper with tin in the solufion of tin salt becomes. The achieved layer is characterized with better
solder wettability, corrosion and oxidation protection of the surface.

The morphology observation, hardness and elasticity measurements are carried out of the Tin and Tin-
DND coatings.

8.11. T. Stoikova, A. Petrova, T. Grozdanova, Innovative nanostructured composite
coatings, International Conference, Vol. 1, Varna, 332-339 (2015)

INNOVATIVE NANOSTRUCTURED COMPOSITE COATINGS

Associate Professor, Phd Temenuga Stoikova
University of Economics, Varna, Bulgaria
Assistant Anna Petrova
Chief Assistant Eng. Tinka Grozdanova
Space Research and Technologies Institute-BAS, Sofia, Bulgaria

The past two decades were characterized by a huge development of
nanotechnologies as a way to synthesize and modify nanomaterials.
Dynamic methods for synthesis of nanoparticles represent one of the
most interesting changes of energy. Nanodiamonds (ND) are of special
interest for the development of various technologies. They are used to
create high-quality materials with nanocrystal structure and particle size
up to 100 nm. The nanostructured composite coatings are usable in the
production of new generation of multifunctional products based on
innovative materials, which safeguard the quality in application and use.

The gear industry has to implement major changes in gear design,
mechanical transmission systems and fabrication techniques. The
production of new gears, using new materials steel-coated with
innovative surface treatments, based on nanodiamonds, has been
analysed.
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NANOTECHNOLOGIES — THE REALISTIC FUTURE

Anna Petrova, Tinka Grozdanova, Stavri Stavrev

SPACE RESEARCH AND TECHNOLOGY INSTITUTE - BULGARIAN ACADEMY OF
SCIENCES, SOFIA 1113, ACAD. G. BONCHEV STR., BL. 1

ABSTRACT: Nanotechnology is one of the key technologies of the 2ist Century.
Nanotechnological products and processes hold an enormous economic potential for the
markets of the future. The production of ever smaller, faster and more efficient products with
acceptable price-to-performance ratio has become for many industrial branches an
increasingly important success factor. Due to its interdisciplinary cross-sectional character,
nanotechnology will affect broad application fields of chemistry, materials, electronics,
medicine, information technology, environmental and energy engineering. Also in space
technology a high potential for nanotechnological applications is postulated. The increasing
commercialisation of manned and unmanned space travel as well as ever more ambitious
missions for the scientific investigation of the solar system and far space, require the
development of more efficient, more economical and more resistant space technologies and
systems in the future. Nanotechnology could contribute significantly to solutions and
technological breakthroughs in this area (nano-spin-on).
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TRIBOLOGY AND ECOLOGY

Tinka Grozdanova, Anna Petrova

SPACE RESEARCH AND TECHNOLOGY INSTITUTE - BULGARIAN ACADEMY OF
SCIENCES, SOFIA 1113, ACAD. G. BONCHEV STR., BL. 1

ABSTRACT: Ecological and economical aspects of frictional interactions must be
taken into account in product design and in the operation of machines. Tribology is the study
of friction, wear and lubrication. The concept of ., Green tribology” (environment-friendly
tribology) as ,,the science and technology of the tribological aspects of ecological balance, as
well as the environmental and biological impacts™ was introduced by Prof. P. Jost. There are
a number of problems that can be addressed by Green tribology. The specific field of
tribology emphasizes on the aspects of interacting surfaces in relative motion, which are of
importance for energical or environmental sustainability. It is necessary not only to expect
novel development but also to create realistic solutions by conventional technologies.
Ecotribology is an engineering technology that can contribute a lot to the development of the
modern society.

KEY WORDS: Tribology, vacuum conditions, self-lubricating composite materials,
molybdenum disulfide (MoS3), nanotechnologies.
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meanuuHara, SES 2013, 487-491 (2014)
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Pezrome: Moy UMANSHMUPEHETO HE PEINUYHU CMEEU & YOBELWKOMO MAM0, Kamo Hal-usnecsobpaseH
& ycmanoseH ModynHUS ApUHYLA 38 u3spaxdaqe Ha CMAasHUME NPpomesyU, nolsonssaly eapuayul exe suda Ha
usnonssaHUs Mamepuan 3a omdenHume KOMNOHEHMU Ha gemopanHo-ayemabynapHama cmasa. Tosa
fnozsonses u3Bop HE ONMUMANHE KOMBUHSUUR OM MaMEPU&aNU 38 &SpMUKYNUDaWUME MOSLPXHUHL Ha
uMnnaHma csobpasHo cneluguynume danHu Ha nayuedma. 3a uspabomeaHe Ha painuyHu sudose npomesu
CE& USMONIEEM KAKMO MEMANHU (CMOMSHEHLU U MUMAaHOSU) CANES8U, MAaxka U PainuyvHU sudose KepaMukL.
BucuxepmHUme KepaMuku ca HemMOKCUYHU U He npedussuxsam anepauu. Tosa obecHAsa 20NAMOMO UM
ApUAGKEHLE KEMD MaMmEpUanu 3& opmodoHHU U CMB8HL UMMISHMIU.

B wacmoswama paSoma ca uscnedsadu obpasyu om mMUMAaHosa Kepamuka (mumanos duoxcud u
dobaeku), HanpaseHu no npoexm 02-234/17.12.2008 ¢ HOHK rpu MOMH.

AHanusupaHu ca MUKpO U MaKkpocmpyxkmypama - noswpxHocm, cpeded pasMep Ha yYacmulume,
enacmuYHocm, Mukpomsspdocm no Bukxepc, KHyyn u NanoScan 3a obpasuu, Ha OCHOSAMA H& KOAMO ca
u3pabomeHy cMAasHU UMnNaHmu 38 6bdewio MeduyUHCKO npunoxeHue. MNMonyYeHume pesynmamu ca cpasHeHU
€ Xapakmepucmukume Ha dpysu, UssecmALU & NUMepamypama MaMmepuUanu, USNoN3saHy 3a pasnuyHy asudose
UMRMASHMU & YOSSLUKUA OPSaHUSEM.



8.18. D. Teodosiev, R. Valov, V. Petkov, S. Simeonova, A. Petrova, B. Tabakova,
Microstructural and mechanical study of composite ceramic material intended for hip
joint prosthesis, Scientific Proceedings of International Conference Nondestructive
testing days 2012, Ne1(130), 104-107 (2012)

ISSN 1310-3946

@ FINYYETA VEISISGTVED e
SCIEWTFIC PROCESDINGS

Year /Toauna XX O Number/ Bpoii 1 (130) June/IOuu 2012

MICROSTRUCTURAL AND MECHANICAL STUDY OF COMPOSITE CERAMIC
MATERIAL INTENDED FOR HIP JOINT PROSTHESIS

HICAEABAHE HA MHKPOCTPYKTYPATA H MEXAHHYHHTE CBOHCTBA HA
KOMIIO3HTEH KEPAMHYEH MATEPHAUI C IPHJIOKEHHE 3A [TPOTE3A HA
TA3SOBEJAPEHA CTABA

HCCJIEJJOBAHHE MUKPOCTPYKTYPbl H MEXAHHYECKHX CBOHCTB
KOMIO3MUIHOHHOI'O KEPAMHYMECKOI'O MATEPHAUIA LIS IPHMEHEHHS KAK
MNPOTE3 TAZOBEJAPEHOI'O CYCTABA

D.Teodosiev', R.Valov’, V. Petkov’, S. Simecnova’, A. Petrova', B. Tabakova®

! Space and Solar — Terrestrial R h i —BAS, * Insti of Metal Science, Equipment and Technology with Hydro-
Aerodynamics Center — BAS, * Technical University of Sofia

Abstract We investigated the mechanrical properties of the cmpoum' material in the A0« ZrO system with different content of the
two oxides and the influence of the temperature treatmens, Preli ry symthesis is made aiming partial stabiliz of the ZrO; with
Y,0, The sintering of the compasite material is carried out at temperature up 1o 1680°C. The obvained ¢ ite coramic p

high hardness — 9% HRA, compressive strength « 1650 MPa and bending strength « 260 MPa. We sludmi Sowr compositions with
different content of the two basic oxides. The mecharical properties — compressive and bending strength of the compositions are
determined A method for coating of the described ceramic with vitreous carbon is developed. For this purpose the ceramic substrate,
in our case the simered AlLO; « ZrQ, samples, are covered with polymer organic material, with complex structure of the type
(Cnfim). During the heating the polymer decompases 1o: carbon, which subhsequently forms the desired carbide structwre; hydrogen
(Hy) and organic radicals (CxHy). The presence of H; in the furmmr emvironment favoury the reduction of the oxides at the ceramic
surface by extracting and chemically bonding the labile axygen 0" ions. The obtained free chemical bonds are lately saturated by
the carbon atoms from the decomposition of the polymer organic material, thus forming the desired carbide layer on the substrate
surface.

KEYWORDS: BIO COMPATIBLE CERAMIC, ALO; « ZRO,, VITREOUS CARBON, PHYSICO-MECHANICAL,
PHYSICO-CHEMICAL PROPERTIES

8.19. 3. Kaparbo3oBa, K. Aiinor, JI. Anekcanaposa, U. /Ipanraxosa, A. IlerpoBa, C.
BaceBa, C. CraBpeB, Biusinue Ha TepMHUYHATAa 00padOTKA HA OCHOBHHMSI MaTepHaJl
BBbPXY (PM3HKO-MeXaHHYHUTE TOKA3aTeJ Il HA XMMHYECKH NMOKPUTH 3BOHH KoJjea,
Nuxenepuu nayku, Usn. UM ,,Axan. A. baaesckn”, BAH, XLVI, kn. 4, 69-73 (2009)

INFLUENCE OF THE BASIC MIATERIAL THERMAL PROCESSING
ON THE PHYSICAL-MECHANICAL PROPERTIES OF CHEMICALLY
COATED GEARS

Z. Karaguiozova, Ch. Ailot, L. Alexandrova, 1. Drangajova,
A. Petrova, S. Vaseva, S. Stavrey
summary

Coatings lavering on steel products xm"n:n' under hard conditions are wide
spre ‘\l method, The nanotechne ‘J.'L"\ devel opment discovers novel methods 10
improve detatls physical and mechanical properties, mostly wear resistance
I'he base material quality influences on ll e .11'). sical and mechanical propertics
of the products working under pressure. under stretch and bend. The matenial
woperties are depending on the structure lhe structure is \;v.'[‘w.'m‘.:l!'; on the
base material preliminary treatment. The themmal processing 1s of importance
for steel products

Hocmwnitra na 08.05.2000



8.20. 3. Kaparno3oBa, A. I[lerpoBa, C. BaceBa, K. KaseiiueBa, I1. Illlymuanues, CtaBpu
CraBpeB, BinsiHue Ha 100aBKa OT HAHOAMAMAHT BHPXY CBOICTBATA HA HHUKEJIOBO

nokpurue, VI MexayHapoaeH KOHrpec ,,MalmuHU, TeXHOJOIrHH, MaTepHaan”, KH. 3,
Codus, 12-14 (2009)

BNMUAHUE HA JOBABKA OT BbPXY CBOMCTBATA HA
HUKENOBO NOKPUTUE

INFLUENCE OF NANODIAMOND ADDITIONS ON THE PROPERTIES OF
NICKEL COATINGS

Kapareo3oea 3apaska, MeTpoea AHHa, Cunens Bacesa, Xynueta Kaneituesa, Metbp
WymHanues, Craepes Ctaspu

UHemumym 3a kocmuyecku uscnedeaHus — BAH
Cogpus, yn. "Mockoscka" 6

Knioyoeu Oymu: SuamaHm, memanu3aauus, nokpumue, abpasusu, NanoScan

M3cnedsaHo e enusHuemo Ha obaska 0m HaHO U MUKPO yaKYasawjl Yyacmuyu ebpxy HAKOU QhU3UKO-MexXaHUyHU ceolicmea Ha
6e3moKos0 Hukenoso noxpumue. Kamo HaHopa3mepeH yskYaeaw, mMamepuan € u3nonzeaH HaHoOuamaHnm, NonyyeH fo
a3puseH Memod. M3rnonzeaHume MUKPOPa3MepHU ycuneawu yacmuyu ca cBN.

lonyyeHume pesynmamu 3a U3UKO-MEXaHUYHUME U EKCroamayuoHHU XapakmepucmuKku 3a [OKpUmUe HUKefi-
HaHoGuamaHm nomespxdasam yHUKanHocmma Ha ceolicmeama XapakmepHu 3a HaHOPasMepHUME Yacmuyu, U3ron3saHu

Kamo noducrnealy enemMesm: 8UCOKa U3HOCO- U KOPO30-yCmoUuyugocm, MogulieHa mespdocm, HUCLK KoeghuyueHm Ha mpueHe,
rodobpeHa adxeaus.

lMposedeHume excrnepumMeHmu ca eman om Mecmosu u3credsaHus ebe epb3ka ¢ paboma no lpoekma X-Gear no VI P18
cekyun «KM u HT» npu MKN-BAH.

8.21. 1. Teogocues, M. I'eoprues, H. Ietpos, A. Ilerposa, CunTe3 Kapéua THTaHA ¢
npUMeHEeHHeM HOBOTO JOHOpa Yyriepona, ,Hoseiimme pa3paGoTkum poccuiickux u
0oJrapckux oOpraHum3anuid B 00JACTM HAHOTEXHOJIOTMM W HAaHOMATEPHAJIOB”,
®denepajibHOE areHCTBO N0 HAYKe U MHHOBausM, MockBa, 41-49 (2009)

Ml THERAL Ul 0 ol PR e B i P Rt 0 1 i e eC? (Sl TR e T

CHHTED KIPEHUA THTAHA C NPAMEHEHAEM HOSOMD AOHOPA YrASpOAS
[l. Teapoones', A. Mepprwes’, H. Nerpoe’, A, NeTposa’
! MHCTHTYT KDCHMMECKME Beonensanmd - BAH, Cogwn, Banrapun
I MecrvryT metannobenends —SAH, Codwn, Bonrapea
T HHETMTYT OPFAHAMECKIN XHMHA € IEHTPOH $WToxmeR = BAH, Codwn, Borrapwa

MOTPEGHOLTE B PRCOOn- M IHCProdMpeaTanm) MITEPMAREY M TEXHONONARN,
IANSLE OOHOBPEMEHND © 3THH ORpyWaiD CRety, HenpepeiBHd BoapacTaeT. Boe
G WHPOKDE NDAMEHEHHE 8 HIWHHOCTDOSHRA M HEIMUMHE HANOEMT HOS&R KNacs
TAKME MATEHEAN0E, PIERIHOTIHHY KW HA OCHOBE AMODGMOND CTENOYT NEPOEa, UK
Ha Gaze Kaptupoe Bopa, TWTaKE KK ponkdpasa.

Kapiun rapanTepenoncs saohadsEi: 'I'Ell-l'l-Et.‘l-iT‘.'Fﬂﬁ MA3ENEHAS, THEMRODC TR
WHTRONPOSOAMMOCTES, MHMMYECKDH W TeNNoeol YOTOMYMBOCTEAMM, 3 Tawe
B=i00KES CONPOTHRNEHEESS M3H0OY, [0 ITWM KIWECTIAM OHE ARTAKITECA COHOBGH 0ns
KECEHMEH C LWADOKMM CTIEKTROM MW MEHEH AR B KA C Y SO TEXHONCT R,



8.22. Z. Karaguiozova, A. Petrova, S Vasseva, S Stavrev, Project X-gear — Development
of gear-drive trains based on new materials and novel gear systems, EC framework 6
collective research project, Nanoscience & Nanotechnology, 9, eds. E. Balabanova, I.

Dragieva, Printed by ,,BPS” Ltd., Sofia, 252-254 (2009)

Naroscence & Nanctectinokogy
‘EMIM:*N
PROJECT X-GEAR

"DEVELOPMENT OF GEAR-DRIVE TRAINS BASED ON NEW MATERIALS
AND NOVEL GEAR SYSTEMS” EC FRAMEWORK 6 COLLECTIVE RESEARCH PROJECT
Z Karagusorova, A. Pevrova, S Simeonova-Vasseva, St Stavrev

Mpace Kesearch lostituty. Rulganan Academy of Sciences
1000 Sofia, 1O Box 799, Bulgarss
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8.23. 3. Kaparbo3oBa, A. IlerpoBa, C. BaceBa, C. CtaBpeB, Biusinne Ha go6aBka ot
HAHOJMAMAHT BbPXY CBOiCTBAaTAa HA HUKEJI0BO nokputTue, SENS 2008, 192-194 (2008)
SENS 2008
Fourth Scientific Conference with International Participation

SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
4=7 June 2008, Varna, Bulgaria

BNMUAHWE HA NOBABKA OT HAHOAMAMAHT BbPXY CBOMCTBATA HA
HUKENOBO NOKPUTHUE
3ppaeka Kaparbo3oga, AxvHa Metposa, Cunena Baceea, Ctaepw CtaBpee
MHemumym 38 KoCMUYeckl uicnedeanus — Bunzapcka axadeMus Ha Haykume
e-mail: karazuzi@yahoo.com

Kmwovoau dymu: duaMasm, Memanuiayus, nokpumue, abpasusy, NanoScan
Peziome: MicnedeaHo & eNUAHUEMO HE HEHOPE3MEPEH YRKYERAL| MaMepuan (HaHoduaMaHm) ebpxy

HAkou ceolicmea Ha Ge3MOoKOs0 HUKEMO80 NOKPLIMUE.
MposedeHu ca CPESHUMENHU MMECMOSE HA KOMMOIULUUOHHU HUKEMOSL MOKDUMUS, SKMOYeawl

MUKDOPEIMEDHL younsaLyL Yacmuyu (cBN).

Monydenume pesynmamu 38 QUILUKO-MEXSHUYHUME U EKCMOSMAEUUOHHU XBPEKMEPUCMUKY 38
nokpumue  Huken-raHoduamadd nomebpxdasam yHUKanNHocrmma Ha  ceolCmeamsa  Xspakmepru 38
HEHOPEIMEPHUMS YECMULYL, UINON3saHU Kamo noducnsaly enemMeHm. SUCOKE UIHOCO- U Koposo-yemoldyusocm,
nosuLLeHa mebpdocm, HUCHK koeguliueHm Ha mpuene, nodobpena adxesus.

JeHUMe excnepuMeHmu ca eman om mecmosu uicnedeaHus ebe spbaka ¢ paboma no

Mpose
MNpoexma X-Gear no Vi P & cexyus «KM u HT» mpu MKM-EAH.



8.24. D. Nesheva, A. Fitzgerald, Z. Aneva, C. Main, A. Petrova, S. Reynolds,
Preparation of nanocrystalline CdSe single layers by thermal evaporation in vacuum,
Nanoscience & Nanotechnology, eds. E. Balabanova, I. Dragieva, Prof. Marin Drinov
Academic Publishing House, 8, 107-110 (2008)
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1 Drograva. Prot. Mann
Omvev Academic Pubilishing Moyse Sote. 2008

~pr
~ PREPARATION OF NANOCRYST
ALLINE cds
BY THERMAL EVAPORATION IN V:gmﬁf el
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such as reactive and magnetron sputtering. glow dis-
charge, plasma- and photochemically -enhanced chemi-
P «cal vapor deposition, thermal evaporation in vacuum
et M{n! frequently, when using the latter techniques
nan-epitaxial luyer growth is applicd in the preparanon
of d and § thin films, which al-
at low sub : and
- W on b

I growth. However, in arder to be used for
of nanostructured materials, i

8.25. Z. Karaguizova, A. Petrova, J. Kalejcheva, P. Shumnaliev, S. Vasseva, S. Stavrev,
Physical and mechanical properties of nickel nanostructured chemical coatings,
Nanocsience & Nanotechnology, eds. E. Balabanova, I. Dragieva, Prof. Marin Drinov
Academic Publishing House, 8, Sofia, 177-180 (2008)

PHYSICAL AND MECHANIC A,
S HE PROPERTIES OF NicKkeL N
MICAL COAT ANOS TRUCTURED

INGS
Zdravka Kanguicaova', Anna Petrova, Julics Kalgjcheva?, Petyr s
"Space Research Tnstitute, Bulgarian +etur Stumnnaliev’, Silvia Vasseva, Stavri Saavres

Academy of
M- Y of Sciences Mosk et
Sofla, 1000 Safia_ x| Ohridsdj \v:“lﬂ;l:::: SREPN S, Setpcia

Abstract. Within the framework of SRE-B AS N-GEAR .

with an overall goal 10 develop new materials o nuv:‘::;: waitured composite coatin
sgsterma for gear train % sets and mechanical ramsmission sy velop new maserials and
e the physical ':'cdldal :'.nwnm of nickel "1 and mechanical tran
composife coatings have been studied,

nanodiamonds hﬂ:“ nanodiamonds + 2~ Experimental and resules
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vel gear systems for goar train
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8.26. 3. Kaparbo3oBa, JI. Mapkos, A. IlerpoBa, 7K. KaxeiiueBa, I1. Illymnanuesn, C.
CraBpeB, ®PHU3MKO-MeXaHHUYHH CBOWCTBA Ha KOMIO3UIIMOHHO HHKEJIOBO MOKPUTHE,
SENS 2007, Bapua, 324-328 (2008)

SENS 2007
Third Scientific Conference with International Participation
SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY
27-29 June 2007, Varna, Bulgaria

®U3NKO-MEXAHUYHN CBOUCTBA
HA KOMNO3UWUWOHHO HMKENOBO NOKPUTHUE

3ppaeka Kaparsososa', Mogmun Mapkos', Avxa Metposa’, Xynueta Kaneiuesa®,
MeTbp WymHanues®, Ctaepu Craepes’

'anmumym 38 KoCMUYeCKU uscnedeanun — Boneapcka axadeMus Ha Haykume
TV, Cogoust
e-mail: sstavrevi@phys.bas.bg

Knrovoeu dymu: KomnosuuuonHu duamanmenu noxpumus, YOO (Hanoduamanm), X-Gear.

Peztome: Bre gptika ¢ uscnedeaHus no npoekma “X-Gear” mo VI P e cexyus "KM u HT™ npu MKM-EAH ca
nposedequ uICNedsaHUA 38 HEHSCAHE HA KOMAOILLUUOHHO Hukenoso nokpumue (KIM), omromeHo No XUMUNECKL HaYUH ¢
¥a4an (HaxHoduamadHim).

OcHosHUME ChCMAasnAsalWl HE NOKPUMUEMo €8 HUKEenosa Mampuua u nodcunsall, yaxYasaly mamepuan -
¥aaqn. Mampuyama obespaxda u noddubpxa nodcunealwjus Mamepuan, ocusypAeaiiky cebpisaHemo My, C
usnonssaHemo Ha OUAMEHMEHU HEHOvACTULL kxamo nodcunsalyu eneMeHmy, c©a cebpl3gHu Hadexdume 3a
peanusupaHe Ha MHozo JobSpu  PUILKO-MEXSHUYHU U excrnoamayuodHu Xapakmepucmuku, nApucklyuy 3a
HEHOKPUCMANHOMO ChCMOAHUE KMo MosUlWEeHa Uu3IHocoycmolyusocm U Mukpomenpdocm yeenuyeHue Ha
KOpo3UoHHama yemoldugocm U HEManAeaHe Ha NOPUCMOCMME, PASKO HaManssaHe Ha koeduuyueHma Ha mpueHe;
nosuwasaHe Ha koxesusma u adxesusma, no-dobpo 3adbpxade Ha duaMaHmMeHUMe 3bPHE oM Mampuuama, Koemo
godu do yduxagaHe XUEOME Ha pafomKama NosLPXHOCH! HE 0GpasyLIme HEKONKOKDaMHO.

8.27. C. Craspesn, JI. Mapkos, 0. Kapamxxkos, A. IlerpoBa, H3cienBanusi Ha
CBOiCTBATa HAa B3PUBHOCHUHTE3HPAH YJTpPaaMCIepceH auaMaHTeH mpax, FOoujeiina
Hay4YHa cecus ,,40 roguHu OT MBbPBUA MoseT HAa 4YoBeK B Kocmoca”, BBBY ,I'eopru
BenkoBcku”, 1. 2, loina Mutponoaus, 50-57 (2001)
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JHWTE TOQMHM nonyuasaHeTo Ha AMaMANTOHN HacTuy

pe3 nocne |

F:eu METON K TRXHCTO npUNoXeHWe npuenuya BCe 6nao-rom
" : ema ce basu
aHuManne. EXCNepuMeHTantioTo pelexne Ha npo6n (pBaa) %
NPeAnoNOXKeHWeTo, “e npw B3pPUBABAHETO Ha B3pPWUBHK BellecTsa ¢
oTpULRTENEH KHCNopoaeH 6anaKc, oCBOSONEHUAT BbINEpPOof Ce NPesph

3 UAMAHT, NPW CHOTBETHM CTOMHOCTH Ha HanaraH{eTo n Temneparypara




8.28. S. Stavrev, B. Malinov, A. Petrova, L. Markov, J. Karadjov, Z. Karagiozova,
Nano-size particles of new carbon allotropic forms. Synthesis and application,
Nanoscience & Nanotechnology, 25-26 (1999)

Baaronapsi 3a BHumanuero Bu!
HapsiBam ce, 1a cTe HaMepuJIN Helllo, KoeTo Bu e 3aMHTpUryBasio M Be4aTJinjao!
N kakTO 00MKHOBEHO!

May the Force be with you!

Amnu IlerpoBa

21.01.2020 r.
rp. Codus



