PE3IOMETA HA HAYUYHUTE TPYJIOBE
Ha gou. a1-p 3apaBka Kupuiosa Kaparbo3zosa

Mpe/ICTaBeHa 32 yJacTHe B KOHKYPC 3a 3aeMaHe Ha akaJleMUYHATa JIBKHOCT podecop,
00siBeH B JIB 0p.12 ot nara 06.02.2018r. ot MHCTUTYTA 32 KOCMUYECKHU M3CIIE€IBAHUS U
texHonoruu-bAH B o6nact Ha Buciie obpazoBanue 5. Texundecku HayKu; mpodhecuoHaTHO
HarpaBieHue 5.6. Marepuanu U Marepuago3HaHre, HaydHa CIEeIUaIHoCT ,,JluHaMuKa, sSIKOCT
Y HaJIKAHOCT HA MAIIMHUTE, YPEIUTE, anapaTUTe U CUCTEMHUTE (HAHOTEXHOJIOTUU U
MaTepHuaf 3a MPWIOKEHNE 32 KOCMHYECKH U3CIIEABAHNsA) , 32 HY)K/IUTE Ha CEKITUS
,,KOCMUYECKO Marepuago3HaHue

I. PESIOMETA HA NYBJUKALIMM, PABHOCTOMHUA HA MOHOIPA®UYEH
TPV

1.  S.Stavrev*, Z.Karaguiozova, FORMATION OF NICKEL LAYERCOVERS ON
NANODIAMOND POWDER, issue 7 ,edited by E. Balabanova, 1. Dragieva,
Heron press science series 2007, 219-221 ISBN 978 954-580-228-7

Abstract: The paper has studied electroless method with reducing agents hypophosphyte ions
for deposition of Nickel coatings on nano diamond (UDDP) and micro diamond powders. The
analysed nano diamond is produced by detonation method. The possibilities for yielding the
composites with coated diamond powder are investigated. Some mechanical properties of
thews composites have been tested. The obtained thin metal film on the grains enables better
impregnation into the matrix, extending MMC life.

2. Zdravka Karaguiozova, Julieta Kaleicheva, Valentin Mishev, Milko Yordanov,
ELECTROLESS NICKEL COATINGS WITH MICRO AND NANO
ADDITIVES, Nanoscience & Nanotechnology, 17, 2, 2017, pp. 28-32 ISSN
1313-8995

Abstract: The present work is focused on the investigation of the physical and mechanical
properties of composite nickel coatings with strengthening micro and nano sized additives.
Microsized ¢cBN and nano sized diamond (DND) particles are used. Electroless method
EFTTOM-NICKEL is applied for development of an innovative technology for production of
composite coatings  Nickel- ¢cBN and Nickel - DND. Metallographic observations are
performed for the coatings’ thickness measurement. Wearing of f tests of the as-plated
coatings , also of the thermal treated coatings at 290C for 6h are carried out. Nano indention
test method 1s used for measurement of the coatings’ hardness and elasticity. The influence of
the thermal treatment of the obtained coatings of the above mentioned properties is examined.

3. Julieta Kaleicheva*, Zdravka Karaguiozovat, Valentin Mishev*, Enhancement
of surface properties of steel samples using new technique for electroless nickel
plating, FDIBA Proceedings of the Conference “The Digital Transformation:



Challenges in Technological, Scientific and Social Development”, 30 November
— 1 December 2017,International Visitors Center “Helmuth Bohme”, Technical
University of Sofia, Bulgaria — scopus, pp. 97-100 ISSN 2535-132X(Print);
ISSN 2535-1338 (online)

Abstract: This study is focused on the possibilities for material surface properties
enhancement by electroless nickel plating method. Substrates of steel 17CrNiMo6 are used
for the manufacture of the specimens. Electroless method EFTTOM-NICKEL is applied for
the development of an innovative technology for production of as plated nickel and composite
Nickel coatings. Detonation nano diamond particles (ND) are used as a strengthening material
for production of composite nickel coatings. Suspension of ND is added directly to the
electroless bath using a suitable surfactant achieve well dispersed particles in the bath and to
facilitate their embodiment and equal distribution in the coating. The influence of nano
diamond particles on the coatings mechanical and physical properties is confirmed by the
results achieved carrying out as morphology and microstructure observation by optical
metallography and scanning electron microscopy (SEM) and also wear and nano indentation
tests. The influence of the thermal treatment of the obtained coatings on the above mentioned
properties is examined.

4. Kaleicheva J.K., Karaguiozova Z., Improvement of the Wear Resiatance of
Ferrous Alloys by Electroless Plating of Nickel, IOP Conference Series:
Materials Science and Engineering (MSE) doi:10.1088/1757-899X/
295/1/012036

Abstract: The electroless nickel (Ni) and composite nickel — nanodiamond (Ni+DND)
coatings are investigated in this study. The method EFTTOM-NICKEL for electroless nickel
plating with nanosized strengthening particles (DND 4-6 nm) is applied for the coating
deposition. The coatings are deposited on ferrous alloys samples. The wear resistance of the
coatings is performed by friction wear tests under 50-400 MPa loading conditions — in
accordance with a Polish Standard PN-83/H-04302. The microstructure observations are
made by optic metallographic microscope GX41 OLIMPUS and the microhardness is
determined by Vickers Method. Tests for wear resistance, thickness and microhardness
measurements of the coatings without heat treatment and heat treatment are performed. The
heat treatment regime is investigated with the aim to optimise the thermal process control of
the coated samples without excessive tempering of the substrate material. The surface fatigue
failure is determined by contact fatigue test with the purpose to establish suitable conditions
for production of high performance materials.

5. KALEICHEVA Julieta Atanasova, KARAGUIOZOVA Zdravka Kirilova,
Electroless Composite Nickel Coatings Strengthening with TiN Nanoparticles
Plated on Ductile Cast Iron, Special Volume Issue: “Novel Trends in
Production Devices and Systems IV”, Slovak University of Technology in
Bratislava. Faculty of Materials Science and Technology in Trnava, Slovak
Republic, Materials Science Forum , ISSN 1662-9752— scopus SJR, pp.52-58



Abstract: Electroless nickel (Ni) and composite nickel coatings (Ni+TiN) are investigated in
this study. EFTTOM-NICKEL Method for electroless nickel plating is apple. Nanosized TiN
particles (50nm) are used as a strengthening material. The coatings are salted on ductile cast
iron samples. The wear test of the coatings by the classic model TABER-ABRASER “disc to
disc” are carried out. The observation of he samples microstructure by means of an optical
metallographic microscope GX41 OLYMPUS and the microhardness measurements by
Knoop Method are performed. The wear resistance, the highness and micro hardness of the
samples before and after thermal processing at 290 C, 6 hours are defined.

6. Zdravka Karaguiozova, Characterisation of electroless Ni-P and electroless
composite coatings Ni-P/Ni-PTFE, 1JSurfSE — submitted , ISSN online:
1749-7868; ISSN print: 1749-785X

Abstract: The present study is based on the investigation and characterisation of electroless
nickel (Ni-P) and composite nickel — PTFE (Ni-P/Ni-PTFE) coatings. The plating bath
composition and the technological regime for production of electroless nickel coatings are
proposed. An easily controlled, ecofriendly and simple in operating system technology is
developed applying electroless method EFTTOM-NICKEL. PTFE particles are added to the
plating bath in suspension. The investigation on the possibility to obtain a stable PTFE
suspension is implemented. One layer Ni-P coatings and double layer Ni-P/Ni- PTFE coatings
are plated on steel samples. The volume of incorporation of PTFE is measured depending on
the temperature, pH, etc. Microhardness, wear resistance tests and dynamic friction
coefficient are measured and comparison the results are performed for Ni-P and Ni-P/Ni-
PTFE coatings with different vol. % of incorporation of the PTFE particles.

7. Valentin Mishev, Julieta Kaleicheva, Zdravka Karaguiozova, Georgy Avdeeyv,
Structure and properties of austempered cast irons with nanoadditives,
Nanoscience & Nanotechnology, 17, 2, 2017, pp. 7-10, ISSN 1313-8995

Abstract: The microstructure and mechanical properties of austempered ductile irons (ADI)
having structure of lower and upper bainite with additives of titanium nitride and titanium
carbonitride (TiN+TiCN) are investigated. For improvement of the particles wetting and
distribution into the melt volume the electroless method for plating of the additives is applied
using EFTTOM-NICKEL method. The microstructure of the patterns is observed by optical
metallography, X-Ray analysis, SEM and EDX analysis. Test for hardness is carried out. The
influence of the nanosized particles on the graphite phase modification is proved. The effects
of the nanosized particles on the bainitic phase transformation and on the morphology of the
lower and upper bainitic structure is studied.

8. J. Kaleicheva, V. Mishev, Z. Karaguiozova, G. Nikolcheva, A. Miteva, Effect of
Nanoadditives on the Wear Behavior of Spheroidal Graphite Cast Irons,
Tribology in Industry, 39, 3, 2017, 294-301, ISSN: 0354-8996 (print); 2217-7965
(online), 2016 SJR=0.463; Scopus CiteScore™ 2016: 1.32



Abstract: The tribological characteristics of spheroidal graphite cast irons with and without
nanosized additives are investigated. The tests are performed as in cast iron condition as well
after austempering. The spheroidal graphite irons are undergone to austempering in the bainite
field, including heating at 900 °C for an hour, after that isothermal retention at 280 °C, 2 h
and at 380 °C, 2 h. The lower bainitic and upper bainitic structures are formed during the
process. Nanosized additives of titanium carbonitride and titanium nitride TiCN+TiN
influence on the graphite phase characteristics and on the microstructure of the cast and
austempered spheroidal graphite irons. The changes in the micro structure the irons with
nanoadditives lead to an abrasive wear resistance increase. The formation of the strain
induced martensite from the retained austenite in the friction contact area during wear is
determined in the austempered irons. This is the reason for the wear resistance increase of the
irons. The experimental testing of the wear is carried out by cinematic scheme tapper-
discunder friction on the fixed abrasive. The microstructure of the patterns is observed by
optical and quantitative metallography, X-Ray analysis, SEM and EDX analysis. The
hardness testing is performed by Brinnel and Vickers methods.

9. Julieta Kaleicheva, Valentin Mishev, Zdravka Karaguiozova, Galina Nikolcheva,
Structure and Mechanical Properties of Spheroidal Graphite Cast Iron with
Nanosized Additives, Environment. Technology. Resources. Proceedings of the
11th International Scientific and Practical Conference. Volume 3, June 15-17,
2017, Rezekne Academy of Technologies, Rezekne, Latvia, pp. 122-128, ISSN
1691-5402 - scopus

Abstract: The microstructure and properties of spheroidal graphite cast irons and
austempered ductile irons with nanosized additives of titanium carbonitride and titanium
nitride (TiCN+TiN), titanium nitride TiN and cubic boron nitride cBN are investigated. The
microstructure of the patterns is observed by optical metallography, quantity metallographic
analysis, X-Ray analysis, SEM analysis and EDX analysis. Hardness measurement, impact
strength and abrasion wear test on fixed abrasive are performed. The influence of the
nanosized additives on the microstructure, mechanical and tribological properties of the cast
irons are examined.

10. Julieta Kaleicheva*, Valentin Mishev*, Zdravka Karaguiozovat, Effect of
Nanoadditives on the Characteristics of Bainitic Transformation in Spheroidal
Graphite Cast Irons, FDIBA Conference “The Digital Transformation:
Challenges in Technological, Scientific and Social Development”, 30 November
— 1 December 2017,International Visitors Center “Helmuth Bohme”, Technical

University of Sofia, Bulgaria — scopus, pp. 113-116 ISSN 2535-132X(Print); ISSN
2535-1338 (online)

Abstract: In the present study austempered ductile cast irons (ADI) with upper bainitic
structure are investigated. Nanosized particles (50nm) of titanium carbonitride-titanium
nitride (TiCN-TiN), titanium nitride (TiN) and cubic boron nitride ¢cBN are added to he
casting volume. The samples microstructure is studied by means of optical metallography,
scanning electron microscopy and X-Ray analysis. The influence of the nanosized additives
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on the kinetic of the bainitic transformation and on the morphology of the bainitic structure is
investigated. The abrasive wear testing , hardness measurements and impact strength are
carried out. It is established that the presence of nano additives in the bainitic irons leads to
the changes in their microstructure which increases their mechanical characteristics and
abrasive wear resistance. The studied nano composite materials expand the potential for new
ADI applications in the industry.

II. PESIOMETA HA NYBJUKAIIMU, U3BbH PABHOCTOWHUTE HA
MOHOT'PA®HUYEH TPY/{

11. Xp.Bacunes, JI.Kapazvo3oe, 3.Kapazvo3zoea, /I.Kynes, Excmpaxkyusa na penuii
om moaudoencvovprcauiu pazmeopu, Cn. Memanypeua 9, Cogpusn, 1977, ISSN:
0543-5038

Pesrome: B npencraBeHOTO M3cieABaHe € MPEAJIOKEH YChbBBPIICHCTBAH METOJ 3a U3BIMUYAHE
Ha peHUuil OT MpaxoBe, MOIYUYEHH MPH II'bP’KEHE HAa MOJIMOOIEHOBU KOHIIEHTpaTH. B pesynrar
Ha oOpaboTkara Ha Te3U MPaxOBEe PEHUAT CE€ HM3BIMYA UYpe3 EKCTPaKLHUs U Ce OTHes
€JIEKTPOJIN3HO, TP KOETO CE IOJIydaBa BHCOKA CTEIEH HAa OHEYMCTBAaHE Ha Marepuaia ¢
MomuOaeH. [IpeiokeHUAT yChbBbPIICHCTBAH METOA IO3BOJIABA J1a CE€ Ch3JaJaT yCIOBHS 3a
MO-TTHJIHO HACHUIIIAHE HAa €KCTPareHTa ¢ peHUM, IPH KOETO EKCTPaXUpPaHUAT MOHOCH 1a Obe
M3MECTEH U Jla c€ MOBHIIN €()eKTUBHOCTTA HAa EKCTPAKIIMOHHOTO M3BIMYaHe HA peHuid. Karo
excTpared e um3noisBad 1,5% Amuksar 336, a cinen peexkcrpakuuara Ha peHudl ¢ HClOg,
exkcTpareHTbT ce pereHepupa ¢ 2n HNO;. IlomydaBar ce M BakHU B TEXHOJIOTMYHO
OTHOILIEHUE PE3YJITaTH, UIMEHHO: HaMaJlsiBa c€ OpOAT Ha €KCTPAKIIMOHHUTE CTENEHH, ChIIO U
KOHLIEHTpalusTa Ha eKcTpareHta. lloayuyeHMAT peHueB pa3TBOp € C BHUCOKa YHUCTOTA,
MOJXO/AII 32 €JIEKTPOIU3HO OTJENISIHE HA PEHUN B YHCT BUJL.

12. G.Georgiev, Z. Karagyozova, B.Kozov, Tin-plating of Printed Circuits,
Konghepenyua Xumuuecku npooykmu 3a enekmponuxama, 19-21.11.1981

Pe3tome: [Ipemioxen e pa3TBop 3a 0€3TOKOBO MOKaassBaHe Ha Me. M3cinenBano e BIUsHUETO
Ha TEXHOJIOIMYHHU MapaMeTpH Ha Ipoleca (BpeMe Ha OTiaraHe, TeMIieparypa Ha pa3TBOpa,
MPOABDKUTETHOCT HAa HAaTOBapBaHE Ha Pa3TBOpA) U Ha ChCTaBa Ha pabOTHATa BaHA BbPXY
CTpYKTypaTa M CIIOHBaeMOCTTa Ha IOJyYEHUTE IOKPUTHUS U BBPXy JeOeinHaTa WM.
[IpenoxkeHo € U3MOJA3BaHETO Ha J00aBKM OT JBYBaJIGHTHH MeTanHu WoHu, [IAB wu
PENYKLMOHHO JAEWCTBAllM CBEAMHEHUS KbM pa3TBOpa 3a IOKalasBaHE U € IPOCIEAECHO
BJIMSIHUETO UM BbPXY XapaKTEpUCTUKUTE HA IOKPUTUETO. YCTAHOBEH € ChCTaB Ha pa3TBOpA 3a
NoKajiasiBaHe, MO3BOJISBAIIl MOJTy4YaBaHEe Ha CUTHO3bPHECTH, J00pe croiiBaeMu, KOPO3UOHHO
YCTOWYNBH IMOKPUTHS.

13. I'I'eopzues, 3.Kapacvozoea, Hoeviii memoo pazvedanus meou u MeOHbIX
cnnaeos, International Symposium Technologies and equipment for corrosion
protection by metallic and nonmetallic coatings, 138 Event of the European
Federation of Corrosion, Albena, Varna, Bulgaria 5-7.06. 1986, pp.134-139



Pe3iome: IlpencraBeHoTo M3CieABaHE LEIM pa3paboTBaHE HA TEXHOJIOTHS 3a €lBaHE Ha MeJl
U MeJHM craBu ¢ pa3rBop Ha ocHoBara Ha H>SO4/H20.. Ilpocneneno e BAMsSHUETO Ha
Temreparypara Ha paOOTHUS Pa3TBOP M Ha ChIbPKAHUETO HAa MOJMOAEHOBH HOHU BBPXY
CKOpPOCTTa Ha €I[BaHE M HA pa3lajJaHe Ha BOAOPOACH npekuc. OmpeneneHn ca ONTUMAIHNATE
ycnoBus 3a paboTa, MpU KOUTO C€ 3ama3Ba MOCTOSHHA CKOPOCT IMpPHU HENPEeKbCHATOCT Ha
paboraus mporec. IlpemnoxkeHnn ca 100aBKM 3a ChCTaBIHE W KOPUTHpaHEe Ha PabOTHH
Pa3TBOPHU 3a €I[BaHE Ha MEJ U MEJIHU CIIaBU.

14. G.Georgiev, Z.Karagiozova, Stromlosses Verzinnen von Kupfer und
Kupferlegierungen, Proceedings Corrosion Week, lectures 1l, 610, Budapest,
1988, 610-615, ISBN 10 9638093308

Pe3tome: Pa3zpaboreH e pa3TBop 3a OOMEHHO IOKajasBaHE HAa M€ M MEIHHU CIUIaBH C
NIEPCIIEKTHBA 3a IMPUIOKEHHE B IPOM3BOJACTBOTO HA I€4yaTHU IulaTku. M3cimenBaHo e
BIUSHUETO Ha Jo00aBKa OT AByBajeHTHHU MmeTanHu WoHu (Mn, Cd, Ni, Co), Ha pemyKTop
(NaH2PO2) u na IIAB kbM paboTHara BaHa BBPXY CIIOHBAa€MOCTTa Ha IOJY4YCHHUTE
MOKPUTHA. YCTAaHOBEHO € BIMSIHMETO Ha MPOIBJDKUTEIHOCTTA Ha Mpolieca BbpXy jAelennHaTa
Ha TOKPUTHATA IPH pa3IMyHU pPabOTHH Temieparypu. M3cienBaHa e CTpykTypara Ha
MOKPUTHATA, TOJIYYEHH OT pa3TBop Oe3 no0aBkH, OT pa3tBop ¢ AobaBka Ha IIAB u Ha
JByBajieHTHH HOHM HAa Co 1 Mn. YCTaHOBEHO € OIaronpusTHO BIUSHUE HA MOCIETHUTE BbPXY
W3CUTHSBAHETO HA CTPYKTypara Ha MOKPUTHUSATA.

15. §. Stavrev, J. Karadjov, L. Markov, A. Petrova, Z. Karagyozova, The “Osnet” No
GTCI-2000-2820, Project of the fifth Framework Programme, Nanoscience and
Nanotechnology, 2001, pp. 137-138 ISBN 954-580-097-6

Abstract: The “OSNET” project is the “Development” Programme which has key activities
“Innovation product, processes and organisation”. In itself it's a network and covers all
important branches of output, working up and utilisation of the decorative stones, equipment,
environment and safety.

The provided products can be used in wide range of key area e.q. as diamond instruments,
machines, equipment, etc.

16. D. Mitev, S. Stavrev, J. Karadjov, L. Markov, Z. Karagyozova, Contemporary
state and perspectives of production and application of nanodiamond powders in
Bulgaria, Collection of materials — International Conference “Blasting
Techniques and Technology” (journal “Explosive”), Varna, Bulgaria, 2005

Pe3rome: Pasmienanu ca OCHOBHM TEXHOJOTMYHM MOMEHTH IIpHM IPOM3BOACTBOTO Ha
HAHOpPA3MEpHU [MAaMaHTEHHM IIPaxOBe-JETOHALMOHEH CHUHTE3, OCBILIECTBABAHO B CEKIUA
,Kocmuuecko marepuano3sHanue u HaHotexHosnorun npu UKM-BAH.

W3noxeHu ca XapakTepUCTUKH Ha papUHUPAHUTE MIPAXOBE U HA MU3XOAHUTE B3PUBHU LIMXTH.
Hanenn ca mpumepu 3a ymorpebara Ha HAHOAMAMAHTH B KOMIIO3UTHHU EJIEKTPOJIUTHHU
HNOKpUTHUA Ha 0a3a HHMKENI C BHMCOKHM EKCIUIOATAllMOHHM CBOWCTBA; Karo J1I00aBKU B



aBTOMOOWJIHM Maciia, TyMU M OOM; KOMIIOHEHTH B PEKEIIUTE €JIEMEHTH Ha CKajlo0l100HWBHU
MaIIUHHU U Jp.

[TokazaHu ca MNEPCHEKTUBHUTE Mpe] HAHOIUMAMAHTEHOTO IPOU3BOACTBO Ha ObJrapcka
TEpUTOpHS, U B KOHTEKCTa Ha EBponeNcKus ChrO3-1pe3 NMpU3Mara Ha €BPOINECHCKUTE HAyYHHU
nporpamu, B kouto cexkuus ,,KMH npu UKHU-BAH e crpana.

17. Ilempoea A., C. Cmaspes, 3. Kapazvozosea, Cocmoanue cunmesa ¢ bonzapuu,
nepcneKkmueHvle mexHonozuu u ux npumenenue, 28-30.09.2009:, MHUCuC,
Mockea, cmp. 17-21, ISBN 9785-87623-280-9

Abstract: B mnpeanaraemoii pabore caenaH aHalu3 pPa3BUTUS CHHTE3 HAHOTPYKTYp B
Bonrapun BoOOILIE M JETOHAIMOHHBIA CHUHTE3 KyOMYECKHMX HAHOCTPYKTYp B YacCTHOCTH.
Omnpenenenbl NPUYMHBI U YCJIOBHSI, IO3BOJIAIOIINE pPa3BUBAaTh JIaHHBIE METOJbl CHHTE3a
HaHOCTpYKTYp B BAH u MKM-BAH. [loquepkHyThl CO31aHHBIE U NOJAEPKUBAECMBIE Y3KUE
cBsa3u ¢ mHcTUTyTaMu PAH W psoM yHHBEPCHUTETOB, KaK OCHOB JUIsl Pa3BUTUS JaHHOTO
HanpasieHus B bonrapuu.

18. Dimitar BUCHKOYV, Julieta KALEICHEVA, Zdravka KARAGUIOZOVA, Viktor
ANTCHEYV, Stavri STAVREV, THE SURFACE PROPERTIES
IMPROVEMENT OF IRON ALLOYS BY ELECTROLESS COMPOSITE
NICKEL COATINGS, PROCEEDINGS of the 28-th International Scientific
Conference of the Faculty of Industrial Technology of TU-Sofia,” 70 years
FIT”, FIT 2015, pp.189-195, ISBN: 978-619-167-178-6

Abstract: The possibilities for plating of composite coatings on iron alloys (steel 17CrNiMo6
and spheroidal graphite cast irons) are investigated. The refined EFTTOM-NICKEL Method
for electroless plating is used. The detonation nanodiamond (ND) is used as strengthening
particles to be involved into the composite. The layers microstructure and their phase
composition are investigated by metallic graphic and X-Ray analysis. The micro hardness
testing by Knoop Method and wear resistance examination are performed. The composite
coatings with improved properties are produced.

19. J. Kaleicheva, V. Mishev, R. Lasarova, Z. Karaguiozova, STUDY OF
SPHEROIDAL GRAPHITE CAST IRON WITH NANOSIZED ADDITIVES,
Nanoscience & Nanotechnology, 15, No 1, eds. E. Balabanova, E. Mileva,
Sofia, 2015, 40-43, ISSN: 1313-8995

Abstract: Two spheroidal graphite cast iron compositions with nanosized additives — titanium
nitride+titanium carbonitride (TiN + TiCN), titanium nitride TiN and cubic boron nitride cBN
are studied. The cast iron structure is observed by optical and quantitative metallographic
analysis. The graphite sphere size, the graphite, ferrite and pearlite quantity are determined.
The Brinell’s hardness, impact toughness and wear tests are performed. The nanosized
additives influence the graphite morphology, cast iron microstructure and physical and
mechanical properties are investigated.



20. Zdravka Karaguiozova, ELECTROLESS DEPOSITION OF METALIC
COATINGS ON MAGNESIUM ALLOYS, Proceedings of Eleventh Scientific

Conference with International Participation SES 2015, ""Space Ecology Safety",
376-382 ISSN 1313 - 3888

Abstract: Magnesium is the subject of interest from scientists due to his lightness combined
with strength. Magnesium density is only two thirds of the aluminium’s. This is a reason
magnesium and its alloys to be widely applicable in areas of the industry as aircraft
production, automotive and missile construction. This leads to fuel economy and reduced
weight.

A big problem for the magnesium and its alloys utilising is its high chemical activity, which
generates corrosion of the surfaces. To achieve optimum results in term of corrosion and wear
protection of magnesium alloys a proper electroless and electrochemical coating deposition
technique could be used.

The complicated behavior of the magnesium and its alloys during plating or chemical
treatment processes requires the use of a specific pretreatment leading to equipotential
material surface the technically and economically viable coating systems to be produced.

21. Zdravka Karaguiozova, Petrova A., Aleksander Ciski, Grzegorz Cieslak
DISPLACEMENT (IMMERSION) TIN PLATING, Proceedings of Eleventh
Scientific Conference with International Participation SES 2015, "Space
Ecology Safety", 383-388 ISSN 1313 - 3888

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 take place.
The deposition of the noble metal 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 solution of tin salt becomes. The achieved
layer is characterised 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.

22. Zdravka Karaguiozova, Adelina Miteva, Aleksander Ciski, Grzegorz Cieslak,
ABOUT SOME COATINGS FOR AEROSPACE APPLICATIONS, Proceedings
of Eleventh Scientific Conference with International Participation SES 2015,
"Space Ecology Safety", 389-396 ISSN 1313 - 3888

Abstract: This study is focused on some coatings used in aerospace area. The special
inherent properties of many metals and their alloys have focused attention on their increasing
application in aerospace and allied industries. However, severe operating conditions in air and
space often limit the possibility of using these alloys directly. Therefore to reduce the
influence of adverse environmental space conditions and for successful use in aerospace
industry these metals and their alloys require special surface preparation, namely deposition



of different types of coatings on their surfaces. In this paper we will briefly present several
types of the most aerospace applicable coatings.

23. Zdravka Karaguiozova, Adelina Miteva , Aleksander Ciski, Grzegorz Cieslak,
MAGNESIUM APPLICATION IN AEROSPACE INDUSTRY, Proceedings of
Eleven Scientific Conference with International Participation SES 2016, "Space
Ecology Safety”, 2017, 385-390 ISSN 1313 - 3888

Abstract: At present magnesium and magnesium alloys are the subject of growing interest
from scientists mainly due to his lightness combined with strength. This is the main reason
magnesium and its alloys to be widely applicable in areas of the industries such as aerospace
and aircraft production, automotive and missile construction, electronic, projectiles,
powertrain and army applications. Application of magnesium and magnesium alloys leads to
reduced weight, and consequently to fuel economy, and consequently decreasing the output of
environmentally harmful substances. In this literature review we will briefly focused the
attention on increasing applications of magnesium and magnesium alloys in aerospace and
allied industries.

24. Zdravka Karaguiozova, HYDROGEN PEROXIDE/SULPHURIC ACID
ETCHING SOLUTION, Proceedings of Eleven Scientific Conference with
International Participation SES 2016, "Space Ecology Safety”, 2017,
391-396.ISSN 1313 - 3888

Abstract: Copper dissolution known also as a copper etching is a process essential in the
electronics industry, particularly in the fabrication of printed circuit board. Recently the focus
of the researchers is on the system ensures high etch rate at a lower consumption of the
solution components. In this study, a copper etchant on the base of H,SO4/H,0, solution is
used and the influence of the various effects on the main etching parameters is investigated.
The impact of the etching temperature and different chemical additives to main etchant are
examined. The chemical additives with a stabilising and accelerating effect are tested. The
additives independent impact also their synergetic effect on the H,O, decomposition is
studied.

25. Z. Karaguiozova, J. Kaleicheva, V. Mishev, G. Nikolcheva, Enhancement in
the tribological and mechanical properties of electroless Nickel-nanodiamond
coatings plated on iron, Tribology in Industry, 39, 4, 2017, pp.444-451 ISSN:
0354-8996 (print); 2217-7965 (online), SJR=0.463; Scopus CiteScore™ 2016:
1.32

Abstract: A technology to improve the tribological and mechanical surface properties of iron
alloys is developed based on the electroless nickel plating. The technology combines sol-gel
and electroless deposition technique. Novel nanocomposite coatings are obtained consisting
of Nickel-phosphorus- nanodiamond (Ni-P-ND). The ND sol is added directly to the
electroless Ni-P solution. A suitable surfactant is added to achieve well-dispersed ND particles
in the electroless solution to facilitate their embodiment and equal distribution in the coating.
Substrates of steel 17CrNiMo6 and spheroidal graphite cast irons are used for the
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manufacture of the iron alloys specimens. The surface morphology and microstructure
observation performed by scanning electron microscopy (SEM) and optical metallography
confirms the influence of ND particles on the coating structure. The structural phase
investigation by X Ray analysis indicates a transformation of the amorphous phase to a
crystalline one such as Ni, Ni3P after coatings’ heat treatment. The microhardness
investigation by Knoop Method and wear resistance measurement in accordance with the
Polish Standard PN-83/H-04302 of Ni-P and Ni-P-ND composite coatings are evaluated and
compared with each other. The increase in the value of hardness and wear resistance of Ni-P
composite coatings in the presence of ND particles and after heat treatment is obtained.

26. Zdravka Karaguiozova, Immersion tin coating and process for using as etch
resist, International Journal of Materials and Product Technology, Your
submission code is IJMPT-189981, ISSN online 1741-5209, ISSN print
0268-1900, IF 0.365 (5-Year Impact Factor: 0.351)

Abstract: The aim of the present study is the development of an easily controlled, ecofriendly
and simple in operating system solution, applicable in an etching process in the production of
PCB’s. The suggested etchant is on the base of Hydrogen Peroxide/Sulphuric Acid system.
For the protection of the metallic copper of the tracks and holes from oxidation and to ensure
their good solder-ability Tin etch resist is utilised. The etch resist is on the base of immersion
Tin plating process. The influence of the Hydrogen Peroxide consumption on the etched
surface with addition to the solution of different stabilisers and accelerators also inhibitors of
the Tin resist is investigated. The best etchant performance is defined during precise
controllability of the process at high environment protection.

27. Karaguiozova, Z., Miteva, A., Ciski, A., Cieslak, G.. Some aerospace applications
of aluminium alloys. Proceedings: Thirteenth International Scientific
Conference “SPACE, ECOLOGY, SAFETY”, 2 — 4 November 2017, Sofia,
Bulgaria, 2017, Space Research and Technology Institute — Bulgarian Academy
of Sciences, 2017 pp.327-332, ISSN:1313 3888

Abstract: At present aluminium and its alloys are subject of growing interest from scientists
and are widely used in many industries because of their advantages, which are due to their
properties.. In this literature review paper we will briefly focus the attention on some of the
existing and increasing applications of aluminium and aluminium alloys in aerospace and
allied industries. A critical discussion is presented. Possible future extensions of the work in
this field are considered.

28. Zdravka Karaguiozova, SILVER COATINGS PLATED BY ELECTROLESS
METHOD, Proceedings: Thirteenth International Scientific Conference
“SPACE, ECOLOGY, SAFETY”, 2 — 4 November 2017, Sofia, Bulgaria, 2017,
Space Research and Technology Institute — Bulgarian Academy of Sciences,
2017, pp.333-337 ISSN:1313 3888, 333-337.

Abstract: The immersion silver plating is on the focus of the present work. The ecological
technology is established on the base of the developed stable solution, avoiding the use of
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cyanide ions. The obtained coatings are uniform, dense with good solder wettability and high
corrosion resistance suitable for application in a production of printed circuit boards.

III. PEBIOMETA HA ABTOPCKU CBUAETEJICTBA

29. AC pee. Ne61642, I'I'eopzues, 3.Kapazvozosa, Eneexmponum 3a omnazane na
CNJIA6HO NOKpumue Kaaau-kooanim-83a.

Pe3ome: M300peTeHneTo ce OTHAcs A0 €JIEKTPOJIUT 32 OTIAraHe Ha CIJIaBHO IOKpPUTHE
Kajaili-kobanT cbC ChIbpKaHME Ha KkoOanT a0 Imac.%, KoeTo HaMupa NIpPUIIOKEHHE B
eJIEKTPOHMKATA, HAamp. Karo METaJeH pEe3UCT B IPOM3BOACTBOTO HA II€YaTHU IUIATKH.
Cp3mameH € CJIEKTPOIHUT, KOWTO HE ChABbpXka (QIyopHH WOH, pabOTH C IO-BHCOKA
MPOM3BOJUTEIHOCT MIPH 3ara3BaHe Ha JOOPUTE CBOMCTBA Ha IOKPUTHETO.

30. AC pee. Ne66441, I.I'eopcues, 3.Kapazvozoea, I.Ilwockones, Memoo 3a
npuzomesHe u KOHMPONUPAHe HA pPA3MEopu 34 eysaHe HA Med U MeOHU
cnnaeu-842.

Pe3rome: 11300peTeHneTo ce oTHACS 10 METOJ 3a IIPUTOTBSIHE U KOPUTMpAaHE Ha Pa3TBOPH 3a
elBaHE Ha ME€J] U MEJHHU CIIJIaBH, KONTO € MPHJIOKHUM B MPHUOOPOCTPOCHETO U eNIEKTPOHHKATa
IIpY IPOMU3BOJICTBOTO HAa IEYAaTHU IJIATKU U MpPH XUMHUYecko (pe3oBaHe. Pazpaborenu ca
KOHLIEHTPUPAHU PA3TBOPH 3a €I[BAaHE HA M€ U MEIHM CILJIaBU, KOMTO IO3BOJISBAT 3alla3BaHE
Ha BHUCOKA M IIOCTOSHHA CKOPOCT Ha pa3sikIaHe, HUCBK Pa3Xxo]l Ha BOAOPOJACH IPEKUC U
BHUCOKA €KOJIOTHYHOCT.

31. AC pez. Ne69248, I.I'eopzues, 3.Kapacvozoea, /]. Aepamos, Komoéounupana
000a8Ka Kvm cyigpamen eleKmponum 3a Omaazane HA Kaaai u chiasume
my-852.

Pe3rome: M300peTenneTo ce oTHacs 10 KOMOMHUpaHa J100aBKa KbM CY/I(ATHU €IEKTPOIUTH
3a OTJIaraHe Ha Kajiii ¥ CIUIaBUTE MY 3a MPUIOKEHHE B €JIEKTPOHUKATa, MPUOOPOCTPOCHETO,
Kopo3noHHaTa 3ammuTa u Ap. Cb3mameHa e KoMOumHUpaHa Ao0aBka KbM cylndarHH
eJIEKTPOJIUTH 32 OTJaraHe Ha OJEeCTALIM KalaeHU MOKPUTH, KaKTO U Ha OJIECTAIIN MOKPUTHUS
oT OoraruTe Ha Kajiii CIJIaBU C KOOANT, HUKEN, IIMHK U OMCMYT.

32. AC pee. Ne53603, I.I'eopcues, b.Kozos, M.Cauxkoe, 3.Kapacvo3oesa,
bnackooopaszysawa 0obaeka Kvm Kucenu Xxunogocpumnu pazmeopu 3a
Xumuuecko Hukenupame-88z. (pabomama e exawuena kvm Ilyonuxkayuume,
PABHOCMOUHU HA MOHOZpaduuen mpyo).

Pe3rome: U3o0Operenmero ce oTHacs 10 OnmsgckooOpasyBamia J00aBKa KbM KHCEIH
xunohocHUTHU pa3TBOPH 3a XUMHUUECKO HUKenupaHe. [lociaenHoTo Hamupa IpUIoKEHHE IPU
pelraBaHe Ha TEXHWYECKH 3aJ][add, IMPU KOUTO OT OTIOXKEHHTE Huken-pochopHH cioeBe ce
M3HMCKBa BHCOKA CTENEH Ha OJSCHK, HAMpHUMEp 3a HampaBa Ha OIlefaia 3a CBETJIMHHH U
Ja3epHU ONTHUYECKH cHCTeMHu. [IpemMMCTBOTO Ha H3MOJI3BaHE Ha Ch3JajeHara
OmsickooOpasyBaia a00aBka €, 4e MO3BOJSABA OTJIaraHe Ha HHUKeNI-(GOCHOPHU TOKPUTHUS C
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BHUCOKa CTCIICH Ha 6J'I$ICT>I(, HC3aBUCHUMO OT I[e6CJ'II/IHaTa Ha HTOKPHTHUCTO U
MMPOABLDKUTCIIHOCTTA Ha pa60Ta Ha pa3TBOPUTEC, Karo I[06aBKaTa JaBa BB3MOXXHOCT 3a
AHAJIUTUYCH KOHTPOJIL.

Codus [Tonmuc:
27.03.2018 r. /nou.a-p 3.Kaparbo3osa/
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