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PELHEH3UA

om 0oy. 0-p [Jumumuvp SAnkoe Moues na oucepmayuonnus mpyo na ac. mae.

unoc. Teooopa Maepoea Snxoea na mema ,,JJOH3BIHYAHE HA [[BETHH 1
BJIATOPOHH METAJIH OT METAJIYPITHYHH MEXX/HHHH IIPONVKTH,
npedcmasen 3a npudobusane Ha 06PA308aMENHAMA U HAYYHA cmeneH ,, 00Kmop

IIpogpecuonanno nanpagnenue: 5.8. IlpoyduBane, nobus u obpaborka Ha
NIOJIE3HUTE U3KOIIAEMHU,

Hayuna cneyuannocm: O6oratsaBaHe U peLUKIMpPAHE Ha CYypPOBUHU

Hayuen pvrkosooumen: Jlou. ntu Upena I'puroposa

MpencraBeHusT 3a peueHsupaHe Tpya Ha Tema , JIOM3BJIIMMAHE HA LIBETHU U
BJIATOPOJHU METAJIM OT METAJTYPI‘PI‘JHPI MEXJIWUHHU TIPOAYKTHU ” e
paspaboTer oT ac. Mar. uHx. Teogopa MaBpoBa SIHKOBa, JOKTOPAaHT KbM KaTezpa "OGorarasane
W pELMKITHpaHEe Ha CypOBHHH.

Hucepranusta e B 06em 116 crpanuu u e 1o6pe oopmeHa n onarneaeHa. Cbabpxa 29
¢urypu v 26 tabnuum. ucepraumsra BKIIOYBA U YETHPH TIPUIIOKCHHUA, a Oubnuorpadusara 189
3arnasud, oT koutTo 40 Ha kupwivua, 144 nUTEpaTypHH H3TOYHHUM Ha JIATHHWLA H 5
€JIEKTPOHHH U3TOYHHIIH.

B cHOTBETCTBME C M3HMCKBAHWATA Ha TPAaBWIHWKA JOKTOpaHTKaTa ce ¢ ofydapana Mo
WHIMBHAYaNeH yueOeH TUlaH ¥ e TOJIOXKWIIA W3MUTH Mo Y4eOHW JUCUMILUTMHM CBBP3aHH C
TeMaTHKaTa Ha JUcepTaluaTa:

JlonbnaHUTENHATA MMOArOTOBKA OTroBaps Ha 00pa3oBaTENHMTE M3UCKBAHWA 3a Hay4HaTa

CTerneH “NOKTOP” M CHOTBETCTBA HA HAaydHATa TEMAaTHKa Ha JOKTOPAHTKaTa.

3agaunTe Ha AMcepTaumaTa ca GOpPMYJIMPaHU KakKTo Clie]Ba

1. AKTyaJIHOCT Ha npobaema

AKTya.rmocrra Ha JHCEPTAUHOHHHAT TPYH C€ CBABPikKa B MOCTHTHE M3BJIMYAHE HA LHHK, CperO,
OJIOBO ¥ MEA OT HWHKOBHUA KEK MPEeard MUPOMETATYpPIrUuIHHA Benu npouec, ¢ ornea TAXHOTO CQ)CKTHBHO

OMON30TBOPABAHE.



ﬂpax’rnquKaTa 3HAYUMOCT Ha JUCCPTAMOHHHA TPyA CE€ 3aKilt04HaBa B Cb3aBAHETO HA

noaxonsma TeXHOJIOIrus 3a npepa60T1<a Ha [JHUHKOB KE€K.

2. Henx Ha fucepTanHOHHUSA TPYA

OcHoBHATa 1€l HAa [JUCEPTALMOHHUSA TpPyJ € HacoueHa KbM W3CNIEOBaHE Ha
BB3MOXHOCTHTE 32 M3BJIMYaHE HA LIMHK, CPebpo, OJIOBO M MeZ OT LMWHKOB KEK, MOJyYeH MpU
XHAPOMETATYPrHYHOTO H3BJIMYaHE Ha LMHK OT yrapka, ciel OKHCIMTENHOTO ITbpXKeHe Ha
IMHKOBM KOHLIEHTPATH, Npeay nupoMeranypruuHus Benu npouec B KomOuHAT 3a UBETHU
metanu “KIOM 2000 A1 — rp. [Tnosaus.

3. 3anauu Ha AMcepTAUMOHHMSA TPYA

Peai3npaneTo Ha OCHOBHATA LNl OMpeesis HACOYBAHETO HA HHTEPECA KbM PELIaBaHETO'
Ha CJIEIHUTE U3CIEJOBATENCKH 3a/1a4u:

1. H3zyuaBaHe W aHanmM3 Ha ChHUIECTBYBAILUTE METOOW H TEXHOJOIHH 3a W3BITMYAHE
Ha UBETHW M ONAaropoJHM MeTald OT METalypruuHH Mexgz_iuHHn MPOOYKTH W OTHagbLM.
XapaKTepu3upaHe M MW3y4aBaHe Ha BELIECTBCHMA CbCTaB HAa ULMHKOBHA KeK: XWMHYHH,
3IbPHOMETPHYHHU U MUHEPAJIOKKH H3CTIEABAHH.

2. [Iposexaane Ha 1a60pPaTOpHHU EKCTIEPUMEHTH 3a M3BJIMYAHE HA BOJOPA3TBOPUM
uuHk. JlabopaTtopHo M3ciienBaHe Ha rpoueca THOKapOaMHIHO M THOCYN(AaTHO M3NyrBaHe Ha
cpebpo OT uMHKOB Kek. JlaGopaTopHM TecToBE 3a ONTHMH3MpaHe Ha THOKapGaMUIHOTO
W3JIyrBaHe Ha cpebpo OT LIMHKOB KeK.

3. Hacnensane Ha Bb3MOXKHOCTHTE 32 M3BJIMYaHE Ha cpeOpO OT KUCEN pa3TBOp Ha
THOKapOaMu/I ¥ TIoJly4aBaHe Ha MeXJuHeH cpebbpeH npoaykT. JlaGopatopHo onTUMH3MpaHe Ha
rnpoleca UeMeHTausTa Ha cpebpo oT pa3TBOp Ha THOKapbaMua.

4. Pa3zpaboTBaHe Ha TEXHOJOrH4YHAa CX€Ma 3a MpPOBEXJaHe Ha MNPOMHUUIIEHH
M3CNeIBaHUS U pa3XOOHHW HOPMH Ha HEOOXOAMMMUTE peareHTH.

S. H3Bexxnane Ha 00MO3HAYMMU U3BOIN U 3aKITFOYEHHUS.

Huceprauusta e opopmena B 6 wactu, Jluteparypa u Ipunoxenus.
YACT I e JInteparypen 0630p.
YACT Il — Uen u 3aqa4n Ha AUCEPTALHOHHH TPYI.

YACT IIl — MeToponorus Ha U3ceqBaHeTo.



YACT IV — OnucaHue Ha XapaKTEePUCTUKUTE HA UMHKOBH KeEK.

ExcniepyuMeHTanHuTe pe3yaTaTu ca [IpeACTaBE€HHA B 4aCT V.

YACT VI M3Boau ¥ 3aK/II0YEHHUs M HAYYHO-TIPHJIOXKHH MPUHOCH.

B nuTeparypHus o630p ca pasriiegaHu: CBeJleHHs 33 MefanypruqHMTe npoLecH U
TEXHOJIOTHHW, MeTalyprusi Ha LHHKA, MHHepaJd M py4Hd Ha IHWHK3, CBOWCTBA H
NpUIOKEHHEe Ha LMHKA U HEeroBUTe crjlasd. CBETOBHO NPOMU3BOJCTBO M MOoTpeb/ieHHe Ha
nvHka, 06maTta 4acT chAbpika: MeToau 3a moJjiyyaBaHe Ha UHUHK, CBIHOCT HA MOKPOTO
M3BJMYaHE, XHAPOMETAJyprdyHO M3BJHYaHEe Ha UWHK. TeopeTHYHH OCHOBH Ha
M3BJIMYAHETO, KOMIIOHEHTH Ha yrapkaTa NMpH H3BJAHYaHETO, GaKTOpPH BJMSIEILH BHPXY
npoueca U3BJHYaHE, CXeMH Ha XUAPOMETaNypruiHo U3BIHYAHE. '

CnepBat: MeToau 3a mosiydaBaHe Ha LMHK, CBHUIHOCT HAa MOKpPOTO M3BJIHMYaHe,
XUJPOMETANYPruYHO U3BIHYAHE HA LIUHK U TeHAEHLHH Nnpw npepaboTKaTa Ha MHKOBUTE
KOHIIeHTpaTH.

Hanpasen e 0630p M aHaiM3 Ha Haii-oOewaBalUTe aNTepHATHBU Ha LWAHUIHUTE
TEXHOJIOTHH TIPH M3BJWYaHe Ha GNAaropolHW MeTaly W W3BJWYaHe Ha 61aropoiHu MeTaiu OT
pasTBOpMTE, KaKTO M (UIOTAUMOHHO M3BIMYaHe Ha MeAd W cpebpo OT LUMHKOB Kek. B rnasa
YeTBBbPTA Ca MNPEACTABEHH OMNpelessHUATa Ha XUMHYHHUA M 3bPHOMETPUYHHA  ChCTas,
MHUHEPA/NIoXKKa XapaKTepHCTHKa Ha LHHKOBHS KeK, MHMKPOCKOICKW HW3C/e[lBaHUSA B
OTpaseHa CBET/IMHA U KOJIMYEeCTBEHHU PEHTreHOCNeKTPAJHH MUKPOaHaIM3H, eJIeKTPOHHO-
MHKPOCKOTICKH H3CJIeIBaHUS U PEHTTeHOCTPYKTYPHH aHaM31 Ha IMHKOBHS KeK.

ExkcnepuMeHTa/IHATa 4YacCT ChAbPXKa:

e TuokapOGaMHIHO W THOCYN(aTHO u3nyrBaHe' Ha cpebpo OT UHWHKOB KeK;
THOCY/1ATHO M3JyrBaHe C M3M0J3BaHe Ha aMOHHEB THOCY/IPaT, aMOHAK H
MeleH cyndar NMeHTaXHApaT, U3TyTBaHe ¢ W3TOI3BAHE HAa HATPUEB THOCYNIdaAT U
aMOHHeB cyndar;

¢ JlaGopaTopHH €KCIIEPUMEHTH 3a ONTHMH3UpaHe Ha THOKapOaMUIHOTO U3JTyTBAaHE
Ha cpebpo OT LHMHKOB KEK;

® UseiuuaHe Ha cpebpo OT Kucen pasTBOp Ha THOKapOaMHI M nonyyaBaHe Ha

MEXIOUHEH cpeObpeH NPOAYKT;



® MHscnenpanus 3a eKCTIEPUMEHTAHO ONTHMU3MpPAHE HAa LEMEHTaUMATa Ha cpeGpo
OT KHCeJl pa3TEOp Ha THOKapbaMua ¥ MoJjiydaBaHe Ha MeXAHHEH cpebbpeH

NPOAYKT B JIaGOpaTOPHH yCI0BUS.

Bb3 ocHoBa Ha npoBeneHMTE aHANW3 Ha JIMTEPATYPHMUTE AAHHM, €KCTIEPUMEHTAITHH
W3CIEIBAHNS W aHaiM3a Ha TEXHWUTE PE3YNTaTH Ca HaNpaBeHH AEBET W3BOJA, KOUTO CHIBPHKAT
€CEHLMATA Ha [TOCTHXEHHTA B peCTaBeHaTa JUCepTAIIUA.

HM3bpanute oT aBTOpa METOAM W CPEeICTBaTa 3a PealM3MPaHETO MM CHOTBETCTBAT Ha
NOCTaBEHUTE LIENH.

Harbaino ce mpuchennnaBaM u 3aToBa LMTHpaM 3akimoyennero: , Tpyasr NpeacTasnssa
HAay4HO-TIpHJIOXKHA pa3pabOTKa, B KOATO Bb3 OCHOBA Ha MPOBENEHHTE JAGOPaTOpHU
CKCTIEPUMEHTH 332 €(PEKTUBHO TEXHONIOTMYHO YMpaBIEHHE Ha MEXIHMHHM TPOAYKTH Ha

METaTypruHaTa NPOMHIIICHOCT Ca MPEIOXKEHH KOHKPETHH TEXHOJIOTMYHU peleHHs .

anCMaM NOCOYCHUTE NE€BET HAYYHO-ITPHJIOKHU MPHUHOCH TaKa KaTo TE ca NpeACcTaBeHH

B Kpas Ha quceprauura.

B 3AKJTIOYEHUE:

[Tpencrasenara or Teomopa SIHKOBa auMcepTalMs 3a MPUCHLXKIAAHE Ha Hay4dHaTa CTEMeH
00KmOp TIPENICTABIIABA ChABPKATENCH, 3aBbPLUCHH W ToOpe odopmen HayueH Tpyn. M3pbpmena
€ MHOTO ronisMa no 00eM H3C/IENOBATENICKa — EKCMePHMEHTATHa W aHaJIMTHYHA — paboTa C
M3MOJI3BAHETO HA HAH-CbBPEMEHHM AHATUTHYHM CpPEACTBA, MHOTO 106pM METOAMKHM Ha
u3crieiBaHeTo. B crieficTeue Ha ToBa paboTara e 106pe odopMerHa 1 60raTo HIIOCTpUpaHa.

He mMu e n3BecTHO M3BBPLIBAHETO Ha TakaBa LSIOCTHA M 3aBbpllieHa pa3paboTka rmo
M3CJIe/IBAHETO HA Ta3W TEMATHKA M TOBA € HalpaBeHO ¢ MPHUIaraHeTo Ha MHOTO 3HAHHSA W BELIMHA
B paboTaTa, 0cOGEHO KaTO Ce B3eMe Mpel BMA M AOCTa KOMIUIMUMPAHHWA XHMHU3BM Ha Te3H
MPOLECH.

ABTopedepaTbT OTpaszsiBa MHOro Hobpe AUCEPTALMOHIMA TPYA M JOCTHXKEHHATA Ha
JOKTOpaHTa.

[Tosryyenute pesynraTi ca W3N0OXKEHU B 4 myOIUKALUL, OT KOUTO:

o 2 -BlN'ogumnuka Ha MI'Y “Cs. UBan Pusicku”,



“ 2 - B Proc. of ISWA World Congress, Novi Sad, Serbia, 19-21 September,
2016.

Pa3paGoTeHusaT IOUCepTaALMOHEH TPYA € AaKTyalleH B Hay4dyHO M HayYHO-TIPHIOXKHO
oTHomeHWe. CBbABPKAHWUETO W HWIMBIHEHHETO Ha JUCEPTALMOHHMA TPyHA, TPOYYEHHTE
NUTEpaTYpHHU U3TOYHHUM W MYOIHKAUMKHTE Ha aBTOpa Moka3BaT HoOpH nMo3HaHMs B obnacTra, B
KOATO € pa3paboTeHa qucepTauusTa.

KbM paboTara MMaM clleqHUTE 3a0€JEXKH:

Huceprauusita 6u MOBHIIMIA CTOHHOCTTA CH, ako Oclie HampaBeHO CpaBHEHWE 10
OTHOLIEHHEe Ha e(eKTHBHOCTTA MEXIY TMpelUlaraHuTe B Hes METOAM M KOHBEHLHMOHAIHaTa
MeTamyprus.

Ha MecTa CTHABT Ha TEKCTOBETE B M3J0KEHHETO € npekajieHo ,u3uckaH“. Ha
OMpefeNieHH MecTa NMpU BHUMATEIHOTO YeTEeHE ce MOJy4aBa BMEYATIEHUETO, Ye aBTOpKaTa He
rosopu ot cBoe ume. Opasu karo ,,ca uaﬁ-ﬁﬂazonpuﬂmrtu onyuu (BCLUIHOCT CE€ UMa TIpel BUL
aITepPHaTHUBH) HA [MAHUIHUTE METONM MPH H3BJIHYaHe Ha OIaropoHu MeTann®, ,,aKTyallHOCTTa

3

Ha JJUCCPTALMOHHHS TPYJ ce cbOwbpica B..., .6 KOHmMeKcma Ha pauloHalHata ynorpeba Ha

TMOJIC3HUTE HBKO”&CMH“, ,»OCHOBHaAmMa uen npe()n()cmaeu HAaCOYBAHETO HA HAYYHHUA HHTEPEC
13

KbM..." HE NOMNPHHACAT 3a KAa4Y€CTBOTO Ha TEKCTAa W B TEXHWYECKHW TEKCT MOrat naa 61)1181"

3aMEHEHH C M0-O0MKHOBEHH H3pa3su.

3AKJIFOYEHUE

Pa3paboTeHHAT M TIpeACTaBeH 3a pa3ryIeKAaHe AWCEPTALUOHEH TPy Ha ac. Mmar. MHXK.
Teonopa Masposa Sukosa Ha Tema ,,JJOU3BJIMYAHE HA LIBETHU W BJIATOPOJIHU
METAJIU OT METAJIYPTUUHU MEXIUHHU IMPOJIYKTH, npencTaBen 3a npuaobusane
Ha oOpa3zoBaTe/lHaTa W Hay4dHa CTeNeH OOKMoOp, OTroBaps HAMBIIHO HA W3MCKBAaHMATA 32
paspaborBaHe U 0hOpMsHE Ha TAKBB HAYYeH TPY.

Ac. nmx. Teomopa Maeposa SIHKoBa € rokasasia HUTHHHETO Ha HEODXOAUMUTE 3HAHUS U
YMEHUS 33 pelIaBaHeTo Ha rnocraBeHuTe nmpobineMu. Pabortata e opMrHHai Ha ¥ M3ITbJIHEHA Ha
BHCOKO HWBO, OTTOBaps Ha M3MCKBAHWATA 3a JOKTOPCKAa JUCEPTaLMA Ha 3aKOHA 3a pasBUTHETO
Ha akaJcMHW4HUs cbCcTaB, [IpaBUSTHMKa 3a HeroBoTo npuiioxenue W IlpaBunHuka 3a pena u

ycnoBusiTa 3a npuaobusave Ha Hayunu crenedn B MI'Y cB. ,Mean Puncku®, Codus.



Benuko ToBa MM Z1aBa OCHOBaHME JJa CHHTAM, Y€ MPEACTABEHUAT JUCEPTALIMOHEH TPy Ha
ac. mar. unx. Teomopa MaspoBa fAukoBa Ha Tema ,,JJIOU3BJIMYAHE HA 1IBETHU U
BJIATOPOJHU METAJIA OT METAJTYPTUYHU MEXJIMHHU IMPOJTYKTH, e nocraThueH
1o obeM, paspaGoTeH e Ha BUCOKO HMBO, IMCepTabMIIeH € M Ye Ha JOKTOPAHTKATA CNIe[Ba a Ce

MPUCHAW HA Hay4YHaTa CTEMNEH ,,JJOKTOp‘.

24 vonn 2018 r. Peuensenr;

Codus nou. o-p Il
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