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1. Z. K. Karaguiozova, S. J. Stavrev and A. P. Petrova, METALLIZATION OF
DIAMOND POWDER, ""Nanoscience&Nanotehnology-Nanostructured
materials application and innovation transfer, issue 4, edited by E.
Balabanova, 1. Dragieva, Heron press science series 2004, 204-205 ISBN 978
954-580-160-3

Abstract: The wear resistance and microhardness of the composite diamond coatings are
studied. Metalized Ultra Dispersed Diamond Powder (UDDP) is used as a strengthening
additive. EFTTOM-NICKEL method for electroless plating is applied to metalize UDDP
particles. The obtained coatings are with a good adhesion with the samples base. The best
wear resistance is obtained in the case with the electroless grasping of a metalized UDDP.

2. 30paexa Kapazvo3oea, JItoomun Mapkoe, Auna Ilemposa, Kynuema Kaneiiuega,
Du3uKo-mexaHuyHu ce0liCMea Ha KOMNOZUWUOHHO HUKeN0680 nokpumue, Third
Scientific Conference “SPACE, ECOLOGY, NANOTECHNOLOGY, SAFETY”
with International Participation, Varna, June 2007, cmp. 324-328, ISSN 1313-
3888

Pe3ome: BB BpB3Ka ¢ usciensanus no npoekra “X-Gear” mo VI PII B cekuus “KM u HT”
npu MKHN-BAH ca npoBeneHu wu3cienBaHUs 3a HaHAacsiHE HAa KOMIIO3UTHO HHUKEIOBO
nokpurue (KII), ornoxxkeno mo xumuuecku HauuH ¢ Y /Il (HanomamamanT). OCHOBHUTE
ChCTAaBJIBALM HA MOKPUTHETO Ca HUKEJIOBA MAaTpUlA W IMOJACUIIBAIL, YysAK4YaBall MaTepuan -
YIAIL. Marpumara oOrpaxkiaa W TOAABPKA TOJCHIBAIIKS MaTepuall, OCHTYpPSIBAHKH
cBbp3BaHeTO My. C H3MON3BaHETO HA JAMAMAHTEHM HAHOYACTULM KaTo IOACHJIBAIIU
€JIEMEHTH, Ca CBbP3aHU HAJEKAMUTE 33 pealu3upaHe Ha MHOTO J100pu (U3HKO-MEXaHUYHU U
€KCIIOATallUOHHU XapaKTEPUCTHKHU, TPUCHIIM 32 HAHOKPUCTAIHOTO CBCTOSIHME Karo
MOBUIIIEHa HW3HOCOYCTOMYMBOCT UM MHUKPOTBBPJOCT, YBEJIMYEHHE Ha KOPO3HMOHHATA
YCTOMYMBOCT ¥ HAMAJISIBaHE Ha MOPUCTOCTTA; PSA3KO HaAMallsIBaHE Ha Koe(hUIIMEeHTa Ha TPHEHE;
MOBUIIIABAHE Ha KOXE3MATa M aAXe3usTa; Mmo-700po 3aJbpikaHe Ha JMAMaHTEHUTE 3bpHA OT
MaTpulaTa, KOeTo BOJIU 10 yIbJDKaBaHE >KMBOTA HAa pabOTHAaTa MOBBPXHOCT Ha oOpasiuTe
HEKOJIKOKPATHO.

3. Karaguiozova Zdravka, Anna Petrova, Silvia Vasseva, Julieta Kaleicheva, Petar
Shumnaliev, Stavri Stavrev, Development of Gear Drive-Trains Based on New
Materials and Novel Gear Systems, Composite Nickel Coatings, VI
MEK/[YHAPO/IEH KOHI'PEC MAIITUHHU, TEXHOJIOTI'HH,


http://www.space.bas.bg/astro/SES2005/m9.pdf

MATEPHAJIH, MTM, Cooprnuxk Kouzpec MTM 09, (2009) mom 3, cmp.12-14,
ISSN 1310-3946

Pe3ome: M3cnenBano e BIMSHHETO HAa JO0OaBKAa OT HAHO- U MHUKpPO- YSAKYaBaIld YaCTHUIIH
BbPXY HSIKOM (U3UKO-MEXaHUYHU CBOIMCTBa Ha OE3TOKOBO HHKeENIOBO Mokpurtue. Kato
HAaHOpPAaMEPEH ysIKYaBalll MaTepuaj € W3MO0JI3BaH HaHOJUaMaHT, IIOJyYeH 10 B3pUBEH METO/.
M3non3BaHnTe MUKpOpa3MEpHHU yCHIIBaIM yacTuy ca cBN.

[Tony4yenure pesynraTu 3a (U3UKO-MEXAHUYHUTE M EKCIIOATALIMOHHU XAPaKTEPUCTHKH 3a
MOKPUTHE HUKEJI-HAHOAWAMAHT MOTBbPK/1aBaT YHUKAJIHOCTTAa Ha CBOMCTBATA, XapaKTEpHU 32
HAaHOPA3MEpPHUTE 4YacTHULIM, W3IOJ3BaHM KaTo IIOJCUJIBAL E€JIEMEHT: BHCOKAa HM3HOCO- HU
KOp030- YCTOMUYMBOCT, HMOBMIIEHA TBBPJIOCT, HUCHK KOE(UIMEHT Ha TpUEHe, M0J00peHa
anxesus.

[IpoBeneHuTe EKCHEpPUMEHTH ca eTalm OT TECTOBM H3CJIEIBaHHs BbB Bpb3Ka ¢ paboTa IO
[Ipoekra X-gear no VI PII B cexus ,,KM u HT” npu UK-BAH.

4. J. Kaleicheva, M. Kandeva, Z. Karaguiozova, V. Mishev, P. Shumnaliev,
Investigation on wear resistance of ductile cast iron covered with nanostructured
composite nickel coatings, Proceedings of 9" Int. conf. The “A” Coatings in
Manufacturing Engineering, Thessaloniki, Greece, 2011, p. 405-414, ISBN 978-
960-98780-5-0

Abstract: The wear resistance and the microhardness of composite nickel, nickel+ND and
Nickel + TiN coatings are investigated. Method EFTTOM-NICKEL for electroless nickel
plating with strengthening nanodiamond (4-6 nm) and TiN (50 nm) particles is used. The
coatings are plated on samples from ductile cast iron and austempered ductile cast iron (ADI).
The wear resistance test of the coatings is carrying out by the classic model TABER
ABRASER “disc” to disc”. Microhardness measurements by Knoop Method are also
performed. The wear resistance, the thickness and the microhardness of the coatings are
determined before and after a heat treatment at 290 °C, 6 h.

5. J. Kaleicheva, Z. Karaguiozova, M. Kandeva, S. Stavrev, V. Mishev, Composite
Nickel — Nanodiamond Coatings for Ductile Cast Iron, Proceedings of XI
International Symposium on Explosive Production of New Materials: Science,
Technology, Business, and Innovations (EPNM-2012), Strasbourg, France,
2012, p. 7-10. Book of abstracts, ISBN 978-5-94588-111-2

Abstract: Composite nickel coatings were deposited onto ductile cast iron samples using
EFTTOM-NICKEL technique for electroless nickel plating. Ultrafine diamond powder
(nanodiamond (ND)) with a particte size of 4-6 nm was added as a strengthening agent. The
ND was produced by detonation synthesis. The coatings are deposited onto the surface of
alloyed ductile cast iron (Fe 8.63%(wt.), C 2.59, Si 0.30, Mn 0.010, S 0.034, and P -
0.53Cu%(wt.)) and austempered ductile cast iron (ADI). The deposited samples were held at
900°C for 1 h in air and then at 290°C for 2 h in salt bath. Two kinds of coatings were
prepared: Ni coatings and Ni-ND composite coatings. The ND content of composite coatings
was 5-7%. The microhardness measurements were performed by Knoop method using a 20
gram loading. Comparative testing of coatings wear was carried out on a TABER ABRASER
test machine modified as reported in.



6. Z. Karaguiozova, J. Kaleicheva, E. Lyubchenko, Improvement of Surface
Properties of Ductile Cast Irons by Chemical Deposition of Nickel,
NANOSCIENCE & NANOTECHNOLOGY12, eds. E. Balabanova, E. Mileva,
BAS, Sofia, Bulgaria, 2012, pp. 117-120 ISSN 1313-8995

Abstract: The electroless nickel (Ni) and composite nickel — titanium nitride (Ni + TiN)
coatings are investigated in this study. Method EFTTOM-NICKEL for electroless nickel
plating with nanosized strengthening particles of TiN (50nm) is applied for the coating
deposition. The coatings are applied on ductile cast iron and austempered ductile cast iron
samples. The wear resistance test of the coatings is carried out by the classic model TABER
ABRASER “disc to disc”. The microstructure observations are made by optic metallographic
microscope GX41 OLIMPUS and the microhardness is determined by Knoop Method. Tests
for wear resistance, thickness and microhardness measurements of the coatings without heat
treatment and heat treated coatings at 290 °C, 6 h are performed.

7. Z. Karaguiozova, J. Kaleicheva, M. Kandeva, Wear Resistant Coatings Obtained
by EFFTOM-Nickel Technology, TRIBOLOGICAL JOURNAL BULTRIB,
Vol. 11, (2012) pp. 80-90, ISSN 1313-9878

Absract: Composite nickel coatings composed of Ni; Ni + TiN are investigated. EFFTOM -
Nickel Method for electroless nickel plating is applied. Nanosized TiN particles (50nm) are
used as a strengthening material. The coatings are plated on samples from ductile cast iron.
The wear tests of the coatings are carried out using a classic design “back-to-back™ disc on a
TABER ABRASER test machine. The investigations on the samples microstructure and the
microhardness measurements by Knoop Method are performed. The wear resistance, the
thickness and microhardness of the samples before and after thermal processing at 290 °C, 6 &
are defined.

8. J. Kaleicheva, Z. Karaguiozova, M. Kandeva, E. Lyubchenko, V. Mishev,
Improvement of Surface Properties of Ductile Cast Irons Covered with
Nanostructured Composite Nickel Coatings, Engineering Sciences, L, No 1,
2013, p. 55-64, ISSN 1312-5702

Abstract: Composite nickel coatings are deposited on ductile cast iron samples. EFTTOM
NICKEL Method for electroless nickel plating with strengthening nanodiamond (2-4nm)
particles is applied. The coatings are deposited on copper alloy ductile cast iron samples. The
used samples are produced by casting and by austempering (ADI). The microstructure,
microhardness and wear resistance of the coatings are investigated. The thickness of the
coatings is also measured (7-10pm). Optical metallographic and electronic microscopic
analysis (SEM), microhardness testing by Knoop Method and wear resistance tests are
performed. The coatings before and after thermal processing at 290°C, 6 h are studied. It is
concluded the thermal treating at 290 ~C for 6 h increases the coatings microhardness about 2
times, while the wear resistance increases with 11+57 %.

9. Z. Karaguiozova, ELECTROLESS NICKEL COMPOSITE COATINGS
WITH NANODIAMOND ADDITIVES, Journal Resource Saving
Technologies for Production and Pressure Shaping of Materials in Machine-
Building, Lugansk 91034, Ukraine 2014, pp. 139-145, ISSN 2218-1806



Abstract: Investigation of the technological parameters’ influence on the properties of
electroless nickel coatings with nanodiamond additives, analysis and determination the best
process terms are performed to obtain coatings with improved properties and to develop a
production technology. EFTTOM-NICKEL Method is applied for deposition of nickel
coatings by electroless process. Nanodiamond powder, produced by detonation synthesis is
used as a strengthening material to obtain composite coatings. The microhardness and wear
resistance of the coatings are measured. An improvement of the mentioned properties is
achieved in the presence of nanodiamond in the plated solution. The technological parameters
of the process are defined on the base of the experimental results analysis. Dependences of the
coatings properties from nanodiamond concentration are found. The results show a priority of
bilayer coating deposition and use of nanodiamond into a suspension. The optimum
concentration value is found for ensuring the desire coatings’ microhardness and wear
resistance in order to achieve higher efficiency. The production technology for manufacturing
of composite coatings with improved properties is developed.

10. Z. Karaguiozova, J. Kaleicheva, V. Mishev, G. Avdeev, S. Stavrev,
Microstructure and Properties of Electroless Composite Nickel Coatings with
Nanodiamond, NANOSCIENCE & NANOTECHNOLOGY’13, eds. E.
Balabanova, E. Mileva, BAS,Sofia, Bulgaria, 2014, pp. 74-77, 1SSN 1313-8995

Abstract: The microstructure and properties of nanostructured nickel composite coatings are
investigated. Method EFFTOM-NICKEL for electroless nickel deposition with strengthening
nanodiamond particles is applied. The coatings are deposited on samples of 17CrNiMo6 steel.
The microstructure is observed by metallographic analysis. The phase composition of the
coatings in an as plated condition and after thermal processing is described by X-Ray
analysis. The microhardness assessment is made by Knoop Method. The microstructure,
thickness and microhardness of the coatings in the as plated condition and after thermal
processing at 290 °C, 6 h are defined.

11. J. Kaleicheva, Z. Karaguiozova, M. Kandeva, V. Mishev, Electroless deposition
of composite coatings containing TiN nanoparticles using EFTTOM-Nickel
technology, NANOSCIENCE & NANOTECHNOLOGY ’13, eds. E. Balabanova,
E. Mileva, BAS, Sofia, Bulgaria, 2014, pp. 98-101, ISSN 1313-8995

Abstract: Composite nickel coatings composed of Ni; Ni + TiN are studied. The method for
elecrtroless nickel deposition EFFTOM-NICKEL with TiN nanosized strengthening particles
(50nm) is applied. The coatings are deposited on austempered ductile cast iron (ADI)
samples. The composition of cast iron samples is: Fe-3,63C-2,59Si-0,30Mn-0,010S-0,034P-
0,53Cu wt%. The samples are put under isothermal hardening at 900 °C for an hour and
isothermal retention at 290 °C for 2 hours with the aim to receive a lower bainitic structure.
The wear resistance experimental testing is carried out using Taber-Abraser test machine by
disk to disk classical method. The microstructure observations of the coatings and padding are
performed using an optical microscope GX41 OLIMPUS also the coatings’ microhardness by
Knoop Method is examined. The wear resistance, thickness and microhardness of the as
plated and thermally processed at 290 °C for 6 hours coatings are defined.



II. PE3BIOMETA HA TIYBJIUKAIIMA, W3BHbH PABHOCTOMHHUTE HA
MOHOT'PA®UYEH TPY

12. 30paséxa Kupunosa Kapazvozoea, Mukpo u HaHcmpyKmypHu KOMRO3UMIHU
HUKeN08U NOKpUMUA, OMI0NCEHU NO 0e3moxkoe memoo, Aspopeghepam na
oucepmayuonen mpyo 3a NPUCHICOAHe Ha o0pazoeamennHama u HAYUHA
cmenen ,,00kmop”, neuamna oaza na TY-Cogpusa, 2014, 41 cmp.

Pe3ome: B pucepranmonnus Tpy/ ca u3cieBaHN 0€3TOKOBU HUKEIIOBH IMOKPUTHS, ITOTyYSHH
OT pa3TBOp ¢ J00aBKa Ha MUKpPO- M HaHO- ysK4aBaly yacTuid. OCHOBHA 11e] Ha padoTara e
nepuHUpaHe BIUSHUETO HAa JOOABKUTE BbPXY CTPYKTypaTa U GU3NKO-MEXaHUYHHUTE CBOHCTBA
Ha NOJY4YEHUTE NOKPUTHS. AHAIM3UpaHU ca pe3yiTaTd OT TECTBAaHE Ha CTPyKTypara U
CBOMCTBaTa Ha CJCIHHUTE IOKPUTHS, OTJIOKeHH BbpXy ctomanu 42 Cr Mo4, 65 I, 17 Cr Ni
Mo6:

1. Huxen (Ni-P),

2. Huken (Ni-P) ¢ nanoguamant (Ni + DND),

3. [IBycnoitno nmokputue Huken /auken ¢ Hanoguamant (Ni/Ni + DND),

4. JIByCIIOWHO TOKpHTHE HHKEI/HUKEN C KOMOMHHMpaHa [00aBKa OT HAHOJMAMAHT U
Hanopasmepen 6op — Ni/Ni + DND + NB

5. JIByCIIOMHO MOKPUTHE HUKEN /HUKEI ¢ MUKpOHEeH KyoudeH 6open autpua — Ni/Ni + pcBN.

CpaBHeHUsITa ca MPABEHU CIPSIMO HUKEIOBO MOKpUTHE O€3 100aBKH.

OT 3aBUCHMOCTUTE U JJaHHMTE Ha 0a3a MOJY4YEHHUTE pE3yITaTH € YCTAaHOBEHO, e
MOKPUTHSATA, OTIOKEHHW OT Pa3TBOpP, CHIbpKAI] J00aBKa OT HaHOpa3MepeH IWAMaHT, Ce
XapakTepuszupar ¢ Mo-(puHHA CTPYKTypa M MOJ0OpeHH (U3UKO-MEXAaHUYHU CBOHCTBA
(M3HOCOYCTOMYHMBOCT, aXE3UOHHA SIKOCT U MHUKPOTBBPIOCT) B CPaBHEHHE C TOKPHUTHSITA,
noilydyeHn Oe3 Jo0aBka WM c Jo0aBKa Ha MHUKpopasMepHM  vacTuuu. IlpoBenen e
PEHTTeHOCTPYKTYPEH aHaIM3, OKa3Balll HAIMYMETO Ha aMopdHa (asa cien oTiiarane KakTo
3a mokputus 6e3 no0aBKH, Taka M 3a TakuBa ¢ jo0aBka Ha DND. YcraHoBeH e mpexon oT
aMOp(HO B KPUCTAJIHO CHCTOSHHE, KaKTO M HalWYueTo Ha kpucranHata (asza NisP cien
TepMu4Ha 00padoTka npu 290°C, kosTO, Npennoaarame, ce sSBsiBa 1 MaTpu4Ha Qasa.

B pesynrar Ha w3ciieaBaHe M aHAJIHM3 HA MOJyYCHUTE 3aBUCHMMOCTH 3a BIUSHHETO Ha
TEXHOJIOTUYHUTE TapamMeTpu Ha mporeca (no6aBka Ha DND B cyxo cbcTosiHME MM B
cycrnensus, nonydaBane Ha eaHocaoHo Ni-DND wnu asycnoitno Ni/ Ni-DND kommo3utHO
MOKPUTHE) BBPXY MUKPOTBBPAOCTTa U M3HOCOYCTOMUMBOCTTA HA MOKPUTHATA, € MPeI0KEH
TEXHOJIOTUYEH PEKUM 3a mosydaBaHe Ha kommno3utHH nokputust Ni/ Ni-DND ¢ nmonoOpenu
MOBBPXHOCTHU M EKCIUIOATAIMOHHU XapaKTepPCUTHKHU. V3cleaBaHuM ca peaHu JIeTaiiu,
n3paboTeHu OT camo3zakaisiBaila ce cromaHa Ovatek 677L u mokputu mo paspaboTeHus
TEXHOJIOTHYEH PEXUM U € moiydeHa ¢ 14% mo-BUCOKAa KOHTaKTHa SIKOCT B CpaBHEHHE C
KOHTaKTHAaTa SKOCT Ha jaetaiiiu 0e3 mokputue. [lokputrero Ni- DND ce siBsiBa kpaeH erar,
KOETO Ce OTpeJieNst OT Bb3MOKHOCTHUTE, Mpe/IaraHu OT OE3TOKOBUTE METOIM Ha OTJIaraHe Ha
MOKpUTHS. MeToabT MO3BOJISBA Jla C€ TMOKPUBAT 00pas3lH ChC CIIOKHA (popMa, KaKBUTO ca
3pOHMTE KoJjena, 6e3 HapylleHUs Ha JeOeIrMHaTa Ha TOKPUTHUATA U C UACHTUYHU MapaMeTpu
no 1msarta TOBbpXHOCT. Xapakrepuctukute Ha mnokputute ¢ Ni/Ni-DND  o6pa3uu
MO3BOJISBAT Ja ObJIaT U3MECTEHM OT Ma3apa TOKCUYHUTE XPOMOBH ITOKPUTHSL.

13. G.Rozovskij, L.Petretyte, G.Gavrilov, Z.Karagiozova, Copper behaviour during
immersion deposition of tin, Plating and surface finishing, April 1990, 60-62,
ISSN 0360-3164, IF 0,125

Abstract: Copper dissolved in immersion tin plating solutions adversely affects the durability
of the solution and the solderability of the tin coating. In addition to copper dissolution as a



result of the displacement process, air oxidation is a common reaction that should be reduced
as much as possible.

14. Kapaczvozoea 3., Heanosa H., A.Ilempoesa, A. Kensazoea, Yeenuuasane pecypca
Ha UHCMpYMeHmuU 3a 00padomeane Ha mamepuaiume cjied OMaA2ane HA Ca0l
nuxen-Y/UIIl, 10200unu Kocmuuecku Ilpoekm Illunka, KQouneiina nayuna
cecus, Copusn, 1998, 1999, c. 219-223

Pe3tome: [lonoOpsiBaHeTO Ha MOBBPXHOCTHUTE CBOWCTBA HA MHCTPYMEHTUTE U JETalIuTe
npuao0MBa 0COOCHO 3HAUYEHUE HA CHBPEMEHHHMS €Tal OT pa3BUTHETO Ha TEXHMKara. B ToBa
OTHOIIICHHWE HapacTBalll UHTEpeC MPEeAU3BUKBAT KOMOMHUPAHUTE (KOMIIO3UTHH) MaTepHalu.
o cBoiicTBaTta cu KOMOMHUPAHUAT MaTeprail IPEBb3X0K/1a ChbCTABHUTE CH YaCTU WUJIH PSI3KO
ce OTIMYaBa OT TAX. B HOBHS Marepuan OTHeIHHUTE (Pa3u ce chbuyeTaBaT Karo CTPYKTYpPHO
0. Bb3MoOXKHOCTTa 3a MoslyyaBaHe Ha KOMIIO3UTHM IIOKPUTUS BBpPXY MeETalM U
JTUENeKTPUIM JaBa MPEIUMCTBO Ha Oe3TOKoBUTE MOKpHUTHUSA. [lONOXMTENHUTE CTpaHU Ha
0€3TOKOBOTO HHMKEIUpPaHE ONpeneniaT e(eKTHBHOCTTa My KaTO MaTpUII000pa3yBal] Mmpoliec.
[Ipuponara, xumuyeckuTe U (PU3MUECKHU CBOICTBA Ha YacTULUTE HAa BTOpara ¢aza umar
olpezessa posst Ipyu o0pa3yBaHeTo Ha AucriepcHo nokpurtue. Karo aucnepcouau mMorar na
Ce M3IMOJI3BAaT MUKPOIPAXOBe OT KapOWIU, OKCUIH, CHIIMLIUIU, OOPUAN, HUTPUAU, TUAMAHTH.
Cpen T4X AMaMaHTBT C€ OTVIMYABA C U3KIIFOUUTENIHA TBBPJIOCT U BUCOKA HHEpTHOCT. LlenTa Ha
HacTofIaTa pa3paboTka € Ja ce U3cleABa PecypChT Ha METAJOpEXKelld WHCTPYMEHTH C
HAHECEHO KOMIIO3UTHO MOKPUTHE C HUKEIOBAa MaTpHlla M AUcCIepcHa (a3a — JUaMaHTEHU
YACTHIM C pa3Mepu B ynTpaaucrepcHus auanasod — 40-60 A. Cnenuduunure um cBoiicTsa
ca MpeArnoCcTaBKa 3a YHUKAHOTO UM BJIMSHHME BbpPXY T'PaHUYHUTE MpoLEcH npu (GopMupaHe
Ha TPUOOTEXHUYECKHUTE TIOKA3aTeH.

15. Kapazvozoea 3., Cmaspes C., Heanosa H., H3nozoycmoiiuueocm na HUKe1060
nokpumue c ezpaoen Y/UIIl, Founeiuna nayuna cecus, 30 zoounu
opzanu3zupanu Kocmuuecku uzcneosanus, Cogus, 1999, 20002, c. 294-296

Pe3iome: Cpb3gaBaHeTo Ha HOBH MaTepHaM, MOJOOpSBAIIM MOBHLPXHOCTHUTE KadyecTBa Ha
WHCTPYMEHTHTE U JIeTalInTe € 0COOEHO BaKHO 32 ChBPEMEHHTA TeXHUKA. ENUH OT HaunHUTE
3a OCBILECTBABAHE HA Ta3W LEJ € OTJIAraHEeTO Ha JUCIEPCHU MOKPUTHUS, OCUTYPSIBAIIU IO-
no0pa KOPO3MOHHA YCTOWYMBOCT, TO-BHCOKAa HM3HOCOYCTOMYMBOCT, BHCOKA TBBPIOCT.
OTHOCHUTETHO Ha-OJaronpUsTHA KauyeCcTBAa MMa HUKETHT MPH U3IMOJI3BAHETO MY 3a MaTpHIIA.
Hucnepcoun Morar fa 0bAaT BCHUKH HEPA3TBOPHUMH B CHOTBETHHUS €NEKTPOIUT HEMETAIHU
I METAITHUA YaCTHIIH.

[Ipu mporeca Ha oTyaraHe W Brpa)KJaHe UTPasT POJisi KAKTO XMMHYHU U E€IEKTPOXUMUYHH,
Taka ¥ (HaKTopH, BIUSCIIN HA TPOTUYAHETO HA TPOIleca, HO TOYHUAT MEXaHU3bM Ha OTJIaraHe
HE € U35CHEH HaIThJIHO.

[len Ha HacTOsMmMIaTa pa3paboTKa € 1a ce U3CJIe/IBa 3aBUCUMOCTTA HAa U3HOCOYCTOMYMBOCTTA HA
nokputus Huken-Y JIJII1 ot neGenunata Ha HUKenoBaTa Matpuia. [lokputuara ca HaHACSIHU
BbpXy pexemn uHcTpymMeHTH o meronga EDOTTOM-HUKEJI 3a Oe3TokoBo oTiaraHe Ha
KOMIIO3UTHU HUKEJIOBU TOKPUTHSL.

16. S.Stavrev*, Z.Karaguiozova, Yu.Karadjov, Il.Dragieva, FORMATION OF
METAL LAYER-COVERS ON NANODIAMOND POWDER, “Nanoscience
and nanotechnology — Nanostructred materials application and innovation



transfer', issue 6, edited by E. Balabanova, I. Dragieva, Heron press science
series 2006, 199-202 ISBN 978 954-580-205-7

Abstract: The paper has studied electroless methods for deposition of metal coatings: Cu-Sn,
Ni, Ag on nanodiamond powder with reducing agents boron hydride and hypophosphite ions.
The analyzed nanodiamond is produced by detonation method. Some characteristics of a
coated and of uncoated nanodiamonds are presented. The possibilities for yielding the
composites with coated diamond powder are investigated. The microhardness of these
composites is determined. The obtained thin metal film on the grains enables good grasping
from the matrix and increases the life of the working pieces.

17. Nikola Stoichev, Svetlana Yaneva, Iren Drangajova, Stavri Stavrev, Zdravka
Karagiozova, “Study of Segments for Stone-Cutting Made of Pm Alloy Cu-
30%Fe-20%Sn”, Third Scientific Conference “SPACE, ECOLOGY,
NANOTECHNOLOGY, SAFETY” with International Participation, Varna,
June 2007, cmp. 328-332, ISSN — 1313-3888

Pe3tome: M3cnenBanu ca jeraitin OT MpaxoOBOMETaIyprUYHHU CILIaBM Ha MEJHA OCHOBA 3a
HOCHTENIM Ha JMAaMaHTEHU YacTIMIM, IPWIOKHUMH 3a psi3aHe Ha KaMmbK. Llenm Ha pabotara e
3aMsiHaTa Ha KoOaJsiTa ¢ Kalail B CIIJIaBU, KOUTO C€ M3IOJI3BAT 3a PEXKEIIN CerMEHTH, KaTo Ce
3amasar U MmojoOpsAT pabOTHUTE MM XapaKTepHCTUKU. M3cienBaHa € MUKPOCTPYKTypara Ha
crwiae Cu-30%Fe-20%Sn, amamor Ha wusmnoisBaHara B MmomeHta Cu-30%Fe-20%Co
(CuFe30C020). O6pa3um OT aBaTa CpaBHIBAHUW KOMIIO3UTA Ca MOJYYCHH OT IMPAaXxOBH CMECH
Ha METaJMTe, BIU3AllY B CIUIaBTa, ¢ 100aBKU OT aOpa3uBHU KOMIIOHEHTH (€ApH JHAMaHTEHU
gactuiy). CHHTEpPOBAaHETO Ha W3XOJHUTE CMECH C€ TPOBEXAA IOJA HajsIraHe NpU
temneparypu 600 — 800 °C. B momydeHHUTE CTPYKTYpH MAaCHBHUTE OO0JIACTM HAa MEJHA U
KEJsi3Ha OCHOBAa Ca MIACHTU(MUIIMPAHU C TIOMOINTAa Ha CKaHUPAIl €JIEKTPOHEH MHUKPOCKOIIL.
[IpoBeneHu ca mpenBapUTENHM M3MMTAHUS 3a )KMBOTA Ha PaOOTHU CErMEHTH, BIpaJieHH IO
MepUMETHPa Ha TUCK-HOCUTET, IIPH YCIIOBUATA HA MOKPO psi3aHe Ha Mpamop.

18. E. Pecheva, L. Pramatarova, D. Fingarova, T. Hikov, . Dineva, Z.
Karagyozova, S. Stavrev, “Advanced materials for metal implant coatings®
JOAM, Vol. 11, No. 9, September 2009, p. 1323 - 1326, ISSN: Print: 1842-6573,
IF 0, 56

Abstract: Metal materials have been used as implants, due to their excellent mechanical
properties and corrosion resistance. However, in order to better bind to living bone they need
an interfacial inorganic layer. Biological apatite is a bioactive and biocompatible inorganic
material, and the main structural component of human bones. However, it has weak
mechanical properties and adhesion to metal implant surfaces. Combination of the good
mechanical properties of metals with the bioactive properties of apatite has fostered the
application of apatite coatings on metal implants. On the other hand, carbon-based materials
(diamond-like carbon, detonational nanodiamond, carbon nanotubes, amorphous carbon, etc.)
significantly improve the mechanical properties of AP, increase its adhesion, and prevent
metal ion release from metal implants. Our goal was to create a new advanced composite
material that is to serve as a coating of metal implants. Stainless steel was used for the
electrodeposition of the apatite-nanodiamond coatings in simulated body fluid. The results
revealed the formation of dense and homogeneous apatite-nanodiamond composite coatings,
with better ductility, hardness, cohesion and adhesion to stainless steel, in comparison to pure



apatite coatings. We consider that the nanodiamond-reinforced apatite coatings can be
considered as advanced materials for the surface modification of metal implants.

19. Karaguiozova Zdravka, Tomasz Babul, Aleksander Ciski, Stavrev Stavri,
NANOSTRUCTURED NICKEL COATINGS ON SPUR GEARS,
E-MRS 2009 Spring Meeting, Protective coatings and thin films’09,
Strasbourg June 8-12, 2009, Book of abstracts

Abstract: The aim of the present study is to evaluate the properties of nanostructured nickel-
nanodiamond coatings made on spur gears. This is a stage of the research work with overall
goal to develop new materials and novel gear systems. The objective of the work in this stage
is to select the most appropriate surface treatments for automotive gearing. The chemical
methods for layering of nanostructured nickel coatings are used. The testing of basic material
properties, metallographic observations and measurements of geometrical accuracy of gears
are performed. The assessment of coatings is made with particular consideration of the
coating quality and its adhesion to the substrate, as well as the changes occurring in the
substrate material during coating process. The coatings applied using chemical methods show
a good adhesion to the surface of the gear teeth and there is no evidence to suggest that the
microstructure of the substrate material has been modified during the coating process. The
nickel-nanodiamond coatings can also be applied without modifying the gear geometry and
surface finish present after finish grinding.

20. Petrova A., Z. Karaguiozova, S. Vasseva, S. Stavrev, Project I-Stone, EC
Framework 6 collective research project, Proceedings of the 10th Workshop
Nanoscience and Nanotechnology, Prof. Marin Drinov Publishing House, issue
9 (2009) pp. 255-258, ISSN 1313 8995

Abstract: The aim of the project I-STONE is to be up to the requirements of the EU
Construction Industry for more and higher quality stone products. The fact is that despite its
economic importance, the Stone Sector has not made any significant technological progress
the last decades. In order to considerably increase the stone efficiency and productivity,
minimize the amount of stone wastes disposed in the environment, produce a new generation
of multifunctional products based on stone wastes and safeguard the quality in stone
application and use, the new technology for the stone production chain is developed.

The ultimate target of the project is to transform the traditional Stone Sector into a modern,
competitive and knowledge-based industry and ensure a lasting technological superiority of
EU over its competitors.

21. C.Cmaspes, 3.Kapazvozoea, I.baxapos, C.Casos, Ilokpumus om
nanocmpykmypupanu mamepuanu, Coopnuk /loknaou om 9 Mescoynapoona
Kongepenuusn, AMO, Bvazapus, Kpaneso, 25-27 wonu 2009z., cmp. 353-358

Pe3ome: 3a nogoOpsiBaHe Ha €KCIUIOATALIMOHHUTE CBOMCTBA HA MAIIMHHM JI€TaiIu, 0coOO0eHO
Ha TEXKOHATOBAapeHH, C€ IpeJiara HW3MOJ3BaHE Ha TOKPUTUS BbpPXYy pabOTHUTE UM
MIOBBXHOCTH, IOJYYEHH OT HAHOCTPYKTypHpaHu MaTepuanu. lIpunokeHu ca metoaure Ha
0€3TOKOBO XMMHUYECKO OTJIaraHe U eNEeKTPOHMCKPOBO HaHacsiHe Ha mokputus. locpenctBom
EJIKTPOMCKPOB pa3psij, OT IMOJBUKEH €JIEKTPOJI, ChIAbPrKall HAHO-CTPYKTYpHUpaHU MaTepuallu,
ce oTiiara TMOKpUTHE BBPXY pabOTHa MOBbPXHMHAHA HA MalIMHHMS JeTailn. Bbpxy Taka
MOJTyYEHOTO TOKPHUTHE CE€ IoJjlara BTOPO 4pe3 OE3TOKOBO XMMHUECKO oTiaraHe. IIbpBoTo



IIOKPUTHUE ChIbpAKAa KOMIIOHEHTH OT TUTAHOB, TAHTAJIOB MU XPOMOB KapOHWJI U HaHOpa3MEpPEH
JMaMaHT, a BTOPOTO — KOMITO3UT OT HUKeI-pochop u HaHo-pa3MepeH auamanTt. [lomyuenure
MOKPUTHS UMaT paBHOMEpHA JIe0eTNHA U TIOBUIIEHA TBHPIOCT U M3HOCOYCTOMYUBOCT.

22. Karaguiozova Zdravka, Manolov Valentin and Tarasov Michael, Elektroless
iron coating on nanosized particles, BULTRIB’11 - 8th National Conference on
Tribology with International Participation, Sofia, 28.10.2011, Tribological
Journal BULTRIB Vol. 2, 2012, pp. 73-79 ¢ ISSN: 1313-9878

Abstract: In this research, the electroless method for iron layering on super hard nanosized
particles is investigated. The electroless plating on the surfaces is one well-known method for
improving the surface properties. The main advantage of this method is the possibility to coat
with metal films metals as well as dielectrics even if they have a complicated shape. In this
study the electroless iron solution contains Fe2+ ions as a metal ion and H2PO2- as a chemical
reducing agent. The optimal conditions for Fe deposition are specified. EDS and TEM
analysis on the coated surfaces are also performed. TEM analysis proves the presence of new
formed nanoglobules on the basic material of TiN. EDS analysis of the nanoglobules
chemical composition shows presence of 0,174 mass% of iron in relation to TiN.

23. Karaguiozova Z., Bojanova N., Dimitrova R., Velikov A., Stanev S., Electroless
metal deposition, Workshop on TK01/076 Project entitled **Research on nano-
modified metal alloys and their application in casting", Hisarya, 14-16.09.2012

Abstract: An improved EFTTOM-NICKEL technology, developed by TU-Sofia, research
team is used to obtain electroless nickel coatings on nanosized strengthening particles of TiN
and nanodiamond (ND). The obtained coatings consist of Ni and small quantities of
phosphorus as the result of the reducer oxidation. Electroless Ni-P coatings provide high
quality product, characterized with extreme hardness, enhanced wear and corrosion resistance.
The adhesion improvement to the base material is achieved after thermal treatment at 290 °C
for 6 hours.

24. JK. Kaneiiuesa, B. Muwes, 3. Kapazvozoea, M. Kanoeea, HU. Hukoea,
H3cneosane mna Mukpocmpykmypama u MeXAHUYHUmME CEOUCMEA HA
chepocpadpumnu yyeynu c namopasmepuu ooovasku, XXVII Mesxncoynapoona
Hayuna xongpepenyuns MT@® 2012 u XI Mesxcoynapoona nayuna Kowug.
AMTEX 2012, 19-20 okmomepu, 2012, Cogpua, cmp. 202- 208, ISBN 978-954-
438-994-9

Abstract: The microstructure and properties of ductile spheroidal graphite cast irons and
austempered ductile iron (ADI) strengthened with nanosized particles of cubic boron nitride
cBN are investigated. The metallographic analysis and hardness measurements by Vickers
and Brinell Methods are performed. Stretch test and experimental investigation of the wear by
fixed abrasive are also carried out. The influence of the nanosized additives on the
microstructure, mechanical and tribological properties of the irons is studied.

25. Julieta Kaleicheval, Mara kandeva, Zdravka Karaguiozova, Valentin Mishev,
THE INFLUENCE OF NANOPARTICLE ADDITIVES ON THE
STRUCTURE AND PROPERIES OF DUCTILE CAST IRON, 15th



International Conference on Experimental Mechanics,Porto, Portugal, 22-27
July 2012, PAPER REF: 3246, ISBN978-972-8826-25-3
http://paginas.fe.up.pt/clme/icem15/ICEM15 CD/data/Authors.htm#top

Abstract: The work in this study is focused on investigation of the structure and properties of
ductile cast iron with nanoparticle additives: titanium nitride TiN; titanium nitride 30% +
titanium carbonitride 70% (30%TiN + 70%TiCN). The nanoparticles are coated with nickel
prior to addition to the iron melt to improve their wetting and uniform distribution in the
volume of the casting. The metallographic observations and wear test are performed to study
the influence of the nanoparticle additives on the cast iron properties.

26. /K. Kaneituesa, M. Kanoesa, B. Muwes, 3. Kapazcvozosa, H3znoceane Ha
U30MePMUYHO 3aKaAleHU chepozpapumnuu uy2yHu ¢ 000a8KU Om HAHOPA3MEPHU
vacmuyu, TPUHBOJIOTHYEH KYPHAJI BYJITPUE , Vol. 111, No 03 (03),
2013, cmp.310-315, ISSN 1313-9878

Pe3ome: M3zcnenBanu ca oOpasiy OT HM30TEPMHYHO 3aKajeHH cdeporpaduTHH UyTyHH,
ChIbpKalIM 100aBKM OT HAHOPa3MEPHU YACTUILIM — TUTAHOB HUTPUA+THUTAHOB KapOOHUTPU
(TIN+TICN), turanoB uutpun (TiN) u kyOuuen Oopen uutpun (cBN). Pexumbr Ha
TepMHYHaTa 00paboTKa BKIIOYBA HarpsBane mpu temmeparypa 900°C, 1h u uzorepmuvno
3akansBane npu 380°C, 2h. IMomyueHara MHUKPOCTPYKTypa TOpeH OCHHHT € W3Cie[BaHa ¢
ontuueH Mmetanorpadgcku mukpockon GX41 OLIMPUS. TlpoBeneHo € wu3NUTBaHE Ha
TBBPAOCT 10 MeTo/a Ha Bukepc u u3cieqBaHe Ha U3HOCBAHETO IO KMHEMAaTHUYHATa cxema
nHaleln-quck” Tpu  TpUEHE 1o 3akpeneH aOpa3suB. YCTAaHOBEHO € BIMSHUETO Ha
HaHOpa3MEpHHUTE J00AaBKM BBPXY MHKPOCTPYKTypara, TBBPIOCTTA M TPHOOJOTHYHHUTE
CBOMCTBA Ha U30TEPMUYHO 3aKaJIeHUTE cheporpaduTHU YyTYHH.

27. J. Kaleicheva, M. Kandeva, V. Mishev, Z. Karaguiozova, Wear Behavior of
Ductile Cast Irons with Nanoparticle Additives, J. Chem. Chem. Eng., Vol. 7, No
11, (2013), pp.1044-1049, ISSN:1934-7375

Abstract: The work in this study is focused on investigation of the structure and properties of
ductile cast iron with nanoparticle additives: TiN (titanium nitride); TiN + TIiCN (titanium
carbonitride) and cBN (cubic boron nitride). The nanoparticles are coated with nickel prior to
addition to the iron melt to improve their wetting and uniform distribution in the volume of
the casting. The metallographic observation and wear test are performed to study the
influence of the nanoparticle additives on the microstructure and cast iron tribological
properties.

28. Kaleicheva J., V. Mishev, G. Avdeev, Z. Karaguiozova, M. Kandeva, Tribological
behaviour of spheroidal graphite cast irons with nanoadditives, Proceedings
of 5™ world TRIBOLOGY congress, WTC 2013, 8 - 13 September, 2013, Torino,
Italy, Paper 1269, ISBN 978-88-908185, on CD

Abstract: Nanosized particles added to the cast iron melt in a small quantity increase the
graphite quantity and change its morphology. Combination between the mentioned influence
and the metal base structural changes results in the cast iron wear resistance improvement.
The austempering as a type of a thermal treatment is a reason for the spheroidal graphite iron
metal base bainitic transformation leading to the enhanced strength, increased durability and
toughness.
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The aim of the present paper is to investigate the microstructure, mechanical and tribological
properties of spheroidal graphite iron and austempered ductile iron samples containing
titanium nitride + titanium carbonitride (TiN + TiCN); titanium nitride TiN and cubic boron
nitride cBN respectively.

The composition of the spheroidal graphite iron samples is: Fe-3,55C-2,67Si-0,31Mn-0,009S-
0,027P-0,040Cu-0,025Cr-0,08Ni-0,06Mg wt%. The TiN, TiCN and cBN, nanosized particles
are coated by electroless nickel coating EFTTOM-NICKEL prior to the edition to the melt.
The nickel coating improves the particles wetting into the melt and their uniformity
distribution into the casting volume.

Some of the spheroidal graphite iron samples are undergoing an austempering.

The cast iron and austempered ductile iron samples’ microstructure is observed by means of
an optical metallographic microscope GX41 OLIMPUS. The micro hardness testing is
performed by Brinell Method for the cast iron samples and by Vickers method for the
austempered ductile iron samples.

The experimental wear examination of the cast and austempered spheroidal graphite iron is
performed in friction conditions of a fixed abrasive by a cinematic scheme ,,pin - disc” using
an accelerated testing method and device.

The microstructure of the surfaces before and after the wear tests is investigated by scanning
electron microscope (SEM) PODMMA 101-A. The austempered ductile iron samples are tested
by X-Ray diffraction analysis the residual austenite quantity in the structure before and after
tribological testing and the deformation martensite formation during wear test to be
determined.

29. J. Kaleicheva, V. Mishev, G. Avdeev, Z. Karaguiozova, B. Dineva, Influence of
nanoadditives on the structure and properties of austempered ductile irons,
Proceedings of European Conference on Heat Treatment and 21% IFHTSE
Congress, 12-15 May 2014, Munich, Germany, pp. 537-543 ISSN1749-5148

Abstract: The microstructure and properties of austempered ductile iron with nanosized
additives: titanium nitride + titanium carbonitride TiN + TiCN) and titanium nitride TiN are
investigated. The samples of unalloyed ductile iron are put under austhempering  at the
following conditions: heating at 900 °C, 1 h and isothermal retention at 280 °C, 2 h with the
aim to achieve lower bainitic structure. The microstructure of the iron is investigated by
metallographic analyses. The Vickers hardness testing, impact toughness strength
examination and wear resistance at a fixed specimen study are carried out. The retained
austenite quantity in the austempered ductile iron before and after tribological testing is
determined by X-Ray analysis. The influence of the nanosized additives on the
microstructure, mechanical and tribological properties of the iron is investigated.

30. Z. K. Karaguiozova, J. A. Kalejcheva, S. J. Stavrev, SURFACE
MODIFICATION OF DETONATION SYNTHESIZED NANODIAMONDS BY
ELECTROLESS DEPOSITED METALS COATINGS, XII International
Symposium on Explosive Production of New Materials: Science, Technology,
Business, and Innovations (EPNM-2014), Cracow, Poland, 2014, pp. 103-104.
Book of abstracts, ISBN 978-83-938502-2-8

Abstract: Diamond is the abrasive of choice for sawing, grinding and polishing of the
materials. Due mainly to diamond extreme hardness, the material removal rates achievable
with diamond tools are sufficiently high. To produce diamond tools, diamond crystals are
blended with a matrix material as a polymeric resin, a metal powder, a layer of metal. One of
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the big problems is that it is not easy to hold diamond in place in the matrix. Several different
bonding materials are used to bond the diamond to the matrix. Powders can be coated with
nickel, copper and other metals and their alloys. Usually pull-out ratio of coated grits can be
reduced by 20-40% compared to that of uncoated ones. Moreover, most of crystals can be
used to their full cutting potential. Ni-coating increases productivity of diamond tools, namely
the durability of such coated grains due to more powerful grain holding in bond. The coating
fills in micro splits of diamond grains and wraps them, which increases the durability of
powder and the productivity of diamond tools. One different kind of diamond powder is
nanodiamond powder. The aim of the present work is to investigate the influence of additions
of a metalized nanodiamond in composite materials to increase there strength. To achieve this,
the matrix has to be sufficiently elastic and hard to hold the diamond grains within.

31. V. Mishev, J. Kaleicheva, G. Avdeev, Z. Karaguiozova, B. Dineva, Austempered
Ductile Irons with Nanoparticle Additives, NANOSCIENCE &
NANOTECHNOLOGY’13, eds. E. Balabanova, E. Mileva, BAS, Sofia,
Bulgaria, 2014, pp. 133-136, ISSN 1313-8995

Abstract: The microstructure and properties of austempered ductile iron with nanosized
additives of cubic boron nitride cBN are investigated. Samples of ductile iron are put under
austempering under the following conditions: heating at 900 °C, 1 h and isothermal retention
at 280 °C, 2 h and 380 °C, 2 h with the aim to achieve a lower bainitic structure and an upper
bainitic structure. The microstructure of the iron is investigated by optical metallographic
analysis and X-ray analyses. The Vickers’ hardness testing and impact strength examination
are performed. The ductile iron wear resistance study under friction conditions at fixed
abrasive are carried out. The influence of the nanosized additives on the microstructure,
mechanical and tribological properties of the iron is investigated.

32. J. Kaleicheva, V. Mishev, R. Lasarova, G. Avdeev, Z. Karaguiozova, Spheroidal
graphite cast irons with nanosized additives, NANOSCIENCE &
NANOTECHNOLOGY 16, 2014, (on print)

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

33. Mishev V., J. Kaleicheva, Z. Karaguiozova, Spheroidal graphite cast irons with
nanosized additives, Céoprux doknaou 1°* nayuna xongpepenuun 3a mnaou
yuenu, ookmopanmu u nocmooxmopanmu “YoungFIT” 2014, MT®, TY-
Cogusn, Coghus, 2014, pp. 135-142, ISSN 2367-637X

Abstract: The austempered cast irons with nanosized additives - titanium nitride + titanium
carbon nitride (TiN + TiCN), titanium nitride (TiN) and cubic boron nitride (cBN) are
investigated in this study. Nanosized additives are coated applying EFTTOM-NICKEL
method for electroless nickel plating before being added to the melt. The nanosized particles
influence on the pearlite quantity in the structure and on the graphite forming in the spheroidal
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graphite cast irons are studied by Quantitative Metallographic Analysis. The austempering of
the samples is performed. The process comprises heating at 900°C, | h and austenite
isothermal transformation at 280° and 380°C for 120 min. The bainitic transformation Kinetics
and the structure formation in the bainitic area in the irons with and without nanosized
additives are investigated. The Vickers hardness testing, impact toughness strength
examination, wear resistance, quantitative X-Ray analysis and optical metallographic analysis
are carried out. The retained austenite quantity in the austempered ductile iron before and
after tribological testing is determined by X-Ray analysis. The influence of the nanosized
additives on the microstructure, mechanical and tribological properties of the iron is
investigated.

1. PE3BIOMETA HA ABTOPCKH CBUJIETEJICTBA

34. AC pee. Ne58731, I.TI'eopecues, 3. Kapazvozoea, P3meop 3a 06meHHO nokanaseane
Ha MeO0 U MeOHU Cn1asu

Pe3ome: M300peTeHneTo ce OTHACS /10 pa3TBOP 32 OOMEHHO MOKalasBaHE Ha MEI U MEIHU
CIUIAaBU M HaMupa TMpWIOKEHHE TIJaBHO 3a MOAoOpsiBaHE Ha MPHUIOKWBAEMOCTTa B
MeTa000pab0OTBaHETO, EIEKTPOTEXHUKATA U €JIEKTPOHUKATA, [T0-CIIELIUATIHO 32 MOKaJasiBaHe
Ha MEJHHTE MPOBOJSIIN IIMHU Ha neyaTHUTe cxemu. [lonydeH e TpaeH pa3TBOp , OT KOHTO ce
oTJIara Kajlali IIpu cTailHa TemmnepaTrypa. MeTamHuTe CI0€BE 3a/I0BOJISBAT MU3MCKBAHMATA HA
ChBpEMEHHATa TEXHUKa MO OTHOIICHHE Ha IIBTHOCT, OJSICHK U MPUIIOHBAEMOCT, KOSITO CE
n3passiBa ¢ J00pO OMOKpPSIHE OT OJIOBHO-KaJIA€HU MPUIIOH.

35. AC CCCP Nel1494563, Pozosckuii I., Ilempemume JI., Mupeene H., I'eopeues
I., Kapazvozoea 3., Pacmeop 0na Xumuueckoz20 0cCa)cOoeHus NOKPblMus Ha
OCHOGe 071064 HA MeOb U ee CNIIABbL

Pe3ome: M300peTeHneTo ce oTHacs KbM METOIUTE 3a 0€3TOKOBO OTJIaraHe Ha MOKPUTHS, 10~
CHEIMaIHO KbM pa3TBOPUTE 3a IOKajasBaHE M MOXE Ja C€ M3MO0J3Ba B EJIEKTPOHHATa
POMUIIUIEHOCT, pubopocTpoeHeTro U ap. Ilpu ornaraHe Ha Kanail, IpolechT crupa cieq
Karo ObjAe MOKpUTa LisjlaTa MOBBPXHOCT Ha oOpaborBanust Matepuain. Ilopaau ToBa ce
nojryyaBaT ThHKH MOKpHUTHA (HO-ThHKM OT 0,5 MkM). MHTeH3n(uKanusaTa Ha npoleca BoaU
n0 oOpa3yBaHe Ha T0-1e€0eTu, HO TIOPEeCTH U EIPOKpUCTAIHM yTaiiku. llenra Ha
M300pETEeHUETO € TMOJIyuaBaHe Ha CPAaBHUTENHO JAe0eNn TMOKPUTUS CbC CHUTHO3BPHECTA
CTpyKTypa. PemieHunero Ha MmocTaBeHHMTE 3aJladyd BOJOM JO IOJyyaBaHE Ha MOKPUTHUS ChC
cpelHa BelIMuuHa Ha KpuctainHuTte 3bpHa 0,44-5,20 MxMm. I3BecTHUTE IPOTOTUIIN OCUTYPSIBAT
MoBeYe OT JeCeT MIBTH TOo-eIpo3bpHEcTa CThpykTypa (5,38 mkm). HabGmiomaBa ce u
yBEeIIMUYEHUE Ha CpPOKa Ha 3ama3BaHe Ha Jo0pa mpumoiiBaemMoct oT 2 Ha 3 roaunu. He ce
YCTaHOBSIBA pa3jMKa B KOJIMYECTBOTO HA OTJIOKEHUS KaJlail.

36. AC CCCP Ne4904294, Bansciwonene H., Hwpesuuyc A., I'eopcuee T.,
Kapazvo3zoea 3., Pacmeop 01sa xumuueckozo cepedopenusn

Pe3ome: M300peTeHneTo ce oTHacsS KbM TEXHUKUTE HA OTJIaraHe HAa METAIHU, B YAaCTHOCT
cpebbpHu nokputus. [lokputusaTa MOKe a ce U3MOoNI3BaT B PaJHOTEeXHUKATa 3a U3paboTBaHe
Ha BBJIHOBOJM, CBIIO Taka U B JPYrd oO0JAacTH Ha TEXHUKATa 3a MOJydaBaHE Ha M3AEIHS C
JIeKOpaTHBHA IeJl WIKM ¢ J00pa enekTponpoBoguMocT U jp. [locraBeHaTta 3amava e Ja ce
Ch3/aZic pa3TBOp 3a IMOcCpeOpsiBaHe, MOIXOASI] 3a METalIU3MpaHe Ha MOBBPXHOCTTA Ha
BBJIIHOBOJM, M3paboTeHH OT TuTaH. Jlpyra 1en Ha M300pEeTEeHHETO € Ja ce IMOoJydyd aodpa
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aJxe3uss C OCHOBaTa Karo C€ 3ama3aT BBHIIHUS BUJ W CBOWCTBaTa HAa TMOKPHUTHETO.
HNuoBaTuBHOCTTA Ha MPEIJIOKEHUETO € HU3MOJI3BaHETO Ha MpaBUYe€Ha KHUCEJIHMHA 3a
nonoOpsiBaHe Ha ajxesusita. Pa3paboTeHUAT pa3TBOp MO3BOJISIBA J]a C€ 3aMEHM W3IOJI3BAHUS
JI0 cera rajiBaHUYeH MPOIleC 3a MOKPUBaHE Ha BbTPEIIHATA TOBLPXHOCT Ha BHIHOBOJMTE.

Codus TTonmuc:
10.04.2015r. /rn.ac.a-p 3.Kaparsozosa/
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