B 55-1C /- 05K /05 03 AIRY;

PELIEH3US
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MeXaHHYHO 00paboTBaHe Ha MAIIHHOCTPOUTENIHU u3aenus Bbpxy MM ¢ LIITY”

Penenzent: nou. a-p unx. Paityo Ilerpos Paitues

1. AkTyajiHOCT Ha pa3paboTeHHsl B AMCepPTALHOHHHS TpyA npobdieMm B
HAYYHO H HAYYHO-NPHJO}KHO oOTHomeHHe. Cremen W HHBa Ha
aKTyaJHOCTTA Ha Mpo0/ieMa H KOHKPETHHTE 3aa4H, pa3paboTeHH B
AUCepTAIUATA.

Paspaborenus aucepTallioOHEH TPYJ € HACOYEH KbM aHAIM3UPAHETO H
pellaBaHeTO Ha aKTyalHW 3ajadyd, CBbp3aHH C MexXaHH4YHaTa o0paboTka Ha
CJIO’KHO MPO(HIHA POTALMOHHU ITOBBPXHUHH.

HanpaBeH e aHanW3 Ha CBHIIECTBYBAIIMTE CUCTEMHHM IIOAXOAM IIPH
dopMupane Ha CI0XHO MpodHIHKTE MOBbPXHUHHU. [TopoOHO ca pasriaenaHu
METOJMTE, NPEAU3BMKBALIM IIPOMSHA Ha TEXHOJOIMYHUTE MapaMeTpH IIpH
mpolieca psA3aHe B paMKUTE Ha TEXHOJOTHUHUS IIPEXO.

ITocoyeHH ca KOHKPETHH MEpPKH 3a PalMOHAIEH K300p Ha ONTUMAJIHH
peXMMH Ha 06paboTKa U ca YCTAHOBEHH TeXHOJOTHYHHUTE YCIOBHS 32 00paboTKa
Ha JeTaiinM ¢ mpomeHnuBa npubaska Bepxy MamueH ¢ L{ITY. Tosa nossonsasa
OCHTYpSBaHETO Ha HeoOXoAWMaTa TOYHOCT M KadecTBO Ha oOpaboTBaHHTE
HOBBbPXHUHHU.

OT chIeCTBEHO 3HAUEHUE ca IIPe/JIoKEHNTEe MEPKH 3a MOBUIIABAHETO HA
TEXHHKO-HKOHOMHYECKaTa e(eKTHBHOCT MPH 00paboTKa Ha CIO0XKHO MPO(UIHH
HOBBPXHUHH. ToOBa € pealu3HMpaHO 4Ype3 H3IO0I3BAaHETO Ha AHAIUTHYHH
3aBHCHMOCTH 3a OINpejelisHe BIMSHHETO Ha IPOMEHSLIUTE C€ TEXHOJOTHYHH
HapaMeTpH.

Upe3 BHENpPSBAaHETO Ha METOAMKH 3a peajlM3MpaHe Ha MPOMEHJIMBH
peXMMH Ha ps3aHe, MoraT aa ObJaT pelleHd peAula Hay4YyHO- MPHII0XKHU
npoGJIeMH, CBBP3aHHU C ONITHMHU3aLMATA Ha IIPOLIECHTe Ha MexaHu4Ha obpaboTka
IpH CII0KHO NPOQUIHN POTAL[HOHHH JeTaiinu. BHepsABaHETO B IPOU3BOJCTBEHH
YCIIOBHSL Ha MpeJIONKEHUTe METOAMKH € BB3MOXKHO Ha 6azara Ha ISJIOCTHH H
Moapo6GHH aHANM3M M EKCIIEPMMEHTAIHH W3ClelBaHMsd, Ype3 KOouTo aa Obaar
OCBIIECTBEHH Ppa3IM4YHU TEXHOJOTMYHH TIOAXOAM 3a Ha3HavyaBaHC Ha
IIPOMEHJIUBH PEXUMH Ha ps3aHe.



2. CreneH Ha mNO3HABaHE CBHCTOSIHHETO HAa MNpodjemMa M TBOpYecKa

HHTepnpeTalus HA JHTEPATYPHHS MATEPHAJL.

JOKTOpaHTHT UMa MHOr0 100pH MO3HaHUS B 00JIacTTa Ha pa3paboTBaHUS
aucepTanMoHeH TpyA. OOCTOMHOTO NUTEpaTypHO NpPOy4YBaHe HA IOJ00HH
pa3paboTKM B U3cCleiBaHaTa 00JIaCT € IIOMOTHAJIO 3a PEIIaBaHeTO Ha 3aJadyuTe,
CBBP3aHH C OMPEIEIAHETO Ha ONITUMAIIHY PEXUMHU Ha paboTa MK CTPYroBaHe Ha
LUITHHAPHAYHYI TIOBRBPXHUHU C IpOMeHTUBa npubaska. Ha 6a3zaTa Ha HanpaBeHHTE
TEOPETHYHH M EKCIIEPUMEHTATHH H3CIIe[JBAHUS Ca MPEIJIOKEHH BapUaHTH 3a
3a/laBaHe PEXXUMHUTE Ha psA3aHe NPH JEeTailii ¢ IMpOMEHsIIa ce mpubaBKa 3a
MeXaHHM4HO oOpabGoTBaHe. Ilo TO3M HAYMH ca yCTAHOBEHM TOYHOCTHHUTE W
Ka4eCTBEHUTE TII0Ka3aTeld Ha CTPYrOBaHUTE TIOBBPXHMHM TIPU BHCOKa
IPOU3BOJUTEIHOCT U UKOHOMUYECKa e()eKTHBHOCT.

Or aHanu3upaHWTE JTUTEPATypHH H3TOYHHLK M H3yYCHHUTE TEOPHH 3a
MaTeMaTH4YeCKO ONMCAHUE Ha pa3IMYHH NOBbPXHUHU, HAMUPAIIH [IPHIIOKEHHE B
MAlIMHOCTPOUTENIHATA WHAYCTPUS ca TMpPEIVIOKEHH KOHKPETHH pEUIeHHS 3a
TAXHOTO (hOpPMO- U pazMepooOpa3yBaHe.

ITpemioxxeHn ca eMIUPUYHM 3aBMCHMMOCTH 3a OINpPEEIsHe TPalHHOCTHHA
pecypc Ha pexellns HHCTPYMEHT U CTENIEHTa Ha U3HOCBAHETO MY.

W3Beneny ca aHaTUTUYHY 3aBUCMMOCTH 3a IIPECMsTaHe HaTOBApBaHEeTO Ha
pexens HHCTPYMEHT IPH CTPYTOBaHe Ha JeTaillid ¢ MPOMEHIMBa IpHOaBKa.

[TonmyyeHHTe pe3yaTaTH OT TEOPETHYHH U €KCIIEPHUMEHTATHN M3CIIEABaHUS
MO3BOJIABAT ONTUMAJIHOTO YIpPaBICHHE HAa TEXHOJOTHMYHHUSA TpoLecC IpHU
MeXaHU4YHa 00paboTKa Ha POTALMOHHH JEeTaNIH.

TexHonmoru4yHuTe yCIOBUS Ha Ipolleca HAa MeXaHW4Ha o0paboTka ca
Ch3/laId YCJIOBHS 32 OCHIYPSBAaHETO Ha BHCOKa TIPOM3BOJUTENHOCT U
rapaHTHPAHETO Ha T0Opa TEXHUKO-HKOHOMUYeCKa e(eKTHBHOCT Ha Mpolleca.

3. ChoTBeTcTBHE HA H30PAaHATAa METOAHKA HA H3CJIeIBAHE C IOCTABEHATA
HeJ H 321294 HA ANCePTAIIHOHHHS TPYA
N3bpanara MeTonMKa 3a eKCIepUMEHTAIHU U3CIeBaHUs ChOTBETCTBA C
MOCTaBEHUTE LEJ U 3aJ]a4d Ha AUCEPTALUOHHHS TPYA.
Ien: IloBumaBaHe Ha edeKTHBHOCTTa Ha oOpaboTBaHe Ha JeTailnu c
cnoxHa ¢popma Ha MamuHM ¢ 1[IV B ycrnoBusTa Ha IPOMEHIUBO psi3aHe.
3aaayu 3a H3NbJAHEHHE 32 peaU3HPaHe HA NMOCTABEHATA He:

- MaTeMaTH4YeCKO ONMCAaHHe Ha Pa3In4HHU CJIOXHH MOBBPXHHHH, aHAH3 HA
METOIMTE 33 TAXHOTO (popMooOpazyBaHe U TEXHOIOTHATA 32 0OpabOTBaHETO UM
BBPXy CTpyroBu mammuu ¢ L{ITY;

- IIoJydJaBaHE€ Ha MaTeéMaTH4YeCKH 3aBHCHMOCTH 3a OIPCACIsIHEC Ha
TpaHOCTTAa Ha WHCTPYMEHTAa, M3HOCBAaHETO My M BPEMETO Ha ps3aHe IpU
o0paboTBaHe Ha pa3IM4YHH €JIEMEHTapHU MOBBPXHMHH (YENHH, KOHUYHH,

ccbepmmn, €JIHUIICOBUIHHU H JP. IIpO(bI/IJIHIfI IMOBBPXHHWHH, KOUTO MoOrat ga cc
onumaTt ¢ aHaJIuTHUYHHU 3aBHCHMOCTH) C IIPOMEHJ/THEB PEXXHUM Ha PA3aHC,



- pa3paboTBaHe HAa MaTeMaTHYeCKU MOJENH 32 OmpejelisHe Ha BPeMeTo Ha
ps3aHe, TPaHHOCTTAa W W3HOCBAHETO HAa MHCTPYMEHTa, Npd 00paboTBaHe Ha
JieTalna ChC CI0XHA ()opMa, MpelCTaBIsBAIlA CHBKYIHOCT OT €lEMEHTAPHH
MOBBPXHUHM, KaKTO IIPA MHOTONPOXOAHO 00paboTBaHe B YCIOBHATA Ha
HeCTallMOHapHO ps3aHe, TaKa U IPH IPOMEHINBO pA3aHe 10 BpeMe Ha paboTHHS
XOJl Ha HHCTPYMEHTA.

4. KpaTka aHaIMTHYHA XapaKTepHCTHKA UM OLEHKA HA J0CTOBEPHOCTTA

Ha MaTepHajia, BBpPXY KOHTO ce TrpaaAT MNPHHOCHTE Ha

AUCEePTALHOHHHUS TPYA.

IIpennosxeHUTe NPUHOCH B IMCEPTALMOHHHUS TPYZA ca 000COGEHM KaTo
Hay4YHO-NIPUIOXKHU (5 Opos) u npunoxHu (4 Opos) npunocu. Cumram, ue Te
ZIOCTOBEPHO OTpa3siBaT IOCTABEHUTE IIEJT U 3aaYH.

ITonmyyenure pe3ynraTy MOrar Jia mociIyXat KaTo OCHOBA 3a Ch3/laBaHe Ha
METOJMKH 32 ONITUMU3UPAHE PEXKUMUTE HA paboTa IpH 00paboTBaHe Ha eTaiy,
ChY€TABALIM CJI0KHO MPOQUIHA OBbPXHUHH.

IlpuHocHTE ca HampaBeHHM Ha 0a3a MOIYYEHHTE OT €KCIIepUMEHTATHUTE
M3CIIEBaHUS pe3yiTaTH 3a OIpPENeNsHE Ha ONTUMAIHUTE TEeXHOJOIMYHH
[apaMeTpH, rapaHTHpalld BUCOKM TOYHOCTHM M KayeCTBEHH IIOKaszarenau. 3a
rapaHTupaie Ha J0OpHU HKOHOMHUYECKUTE MOKa3aTellH, ChIIECTBEHO BIHUIHHE 1€
OKaXe BHEIPABAHETO HA pa3padOTEHUTE aropuTMUYHU Mozenu. [IpakTuyeckara
peanu3auus Ha TMOJyYEHHTE peE3yJTaTH M€ IOBUIIM €(PEKTHMBHOCTTa Ha
IIPOLIECUTE, CBBP3aHM C MEXAHUYHOTO 00paboTBaHe Ha CJIOXHO MNPOMUIHU
IIOBbPXHUHHU.

S. Hay4HH 1 HAY4YHO NPHJIOHKHH NPUHOCH HA JHCEPTANHOHHHUSA TPYI

Hayuno-npunoocru

1. IlpennoXeHUAT aHAJUTHKO-U3UUCIUTEIEH METOJ 3a OIpeleNdHe
CTa0MJIHOCTTAa Ha TEXHOJOrMYyHaTa CHUCTeMa T@pH o0paboTBaHe Ha
CIIOXKHOTIPOQUITHM TIORBPXHHHM M ONpejiefifHe HA OYaKBaHATA Tpelika
HadopMaTa B HAJUIBXKHO U HANPEYHO CEYeHHWE C OTYMTAaHE Ha JUHAMHKATA Ha
INpoMsiHaTa Ha pubaBKaTa 3a MEXaHUIHO 00paboTBaHe .

2. U3BefieHHTe aHATUTHYHH 3aBHCHMOCTH 3a TIpecMsATaHe Ha
MIPOMEHJIMBOTO HATOBAapBaHE Ha peXelus HHCTPYMEHT M pa3KpUBallH
B3aMMOBpPB3KaTa My ¢ (haKTHUECKATA IBIOOYHHA HA psA3aHe.

3. U3BesienuTe eKCIIEPUMEHTAIHN MOJIENH, JABAIIHM [I0JIE3HA MPAKTUYECKA
uHbopManus 3a OIpeJelisHe Ha IpalnaBoCTTa C OTYUTAHE IIpOMsSHATa Ha

TCXHOJJIOT'HMYHHUTE IMOKasaTc/Iu, Ha MCXaHHYHa 06p360TKa.

4. TTonyyeHuTe TPUMEPHHU MOJENH 3a IparaBoCTTa, OTYUTAIIN BIMAHHUETO
Ha TEXHOJIOTMYHUTE [MapaMeTpH Ha rpoleca pasaHe.
5. IlpeanoxxeHaTa MeTOAMKa 3a OIIPEICIISTHE HAa PEKMMHUTE Ha pA3aHe Ha

0a3za KpuTepus MPOM3BOAUTENHOCT MPEACTABEH upe3 o0eMa HA CHEMAHUA
MaTepual 3a eJUHULA BPEME.



IIpunoscru

1. PazpaboTeHuTe METOAMKHM M IUIAHOBE HAa EKCIIEPUMEHTAIHOTO
H3ClieIBaHe.

2. lIpennoxkeHuTe  TEXHOJOTMYHH CXEMH 3a [IPOBEXKIAHE HA
SKCIIEPUMEHTAIHUTE H3CIEABaHMs, CUMyJupamid obpaboTBaHe Ha JeTaiinn
ChY€TaBallly CJI0XKHO NPO(UIHY NOBbPXHUHH.

3. PaszpaboTeHara MeToaMKa 3a yIpaBJieHNe NapaMeTpUTEe Ha IParaBoCTTa
4pes MPOMAHA PEXUMUTE Ha 00paboTka 1 Opost Ha TEXHOJIOTHYHUTE MIPEXOIH.

4. PazpaboTeHUTe NPENIOPHKH 32 NPAKTHIECKO H3IIONI3BaHE HA U3BEICHHUTE
CKIICPUMEHTAIHA ¥ aHAIUTUYHYU 3aBUCUMOCTH IIPU BHECEHOTO HOBO BHXK/IAHE 33
bopMHpaHe Ha KavyeCTBEHHTE IOKa3aTeld Ha 0OpaboTBAaHWTE NMOBLPXHHHH H
MOAXOAMTE 33 TAXHOTO ONpPEIEIIsHE.

6. Onenka 3a creneHTa HA JIHYHO YYACTHE HA AHCEPTAHTA B IPHHOCHTE
HMuceprauusita e pa3paboTeHa IIOJ PBKOBOACTBOTO Ha HAYYHHTE
PBKOBOIMTENH — JOL. A-p UHX. AHren Jlumutpo JleHrepoB u AOL. I-p HUHX.
Hecucnasa MBanosa Ilerposa. CuntaM, 4e OCHOBHOTO y4acTHE € JTUIHO JIEJIO0 Ha
nokropadTa. IIpemiokeHUTe Hay4yHO-IPUIOXKHH M TNPWIOXKHH IPUHOCU
OTpa3siBaT ChIbPKAHUETO HA JUCEPTALIMOHHUSA TPY.

7. Ilpenenka Ha NyO/IHKALMHATE N0 AHCEPTALHOHHUS TPYA

Ilo TemMaTtMkara Ha AWcCEpTalMATa Ca pealM3UpPaHd U MyOJIHMKYyBaHU 3
Hay4yHa CTaTHH, OTIIEYaTaHW B HALMOHAIHM CIIMCAaHMA, | HaydeH goknax U 1
myOJiMKanus 1o nevar mno Scopus.

1. A. Jlenrepos, JI. PadoBcka, Onrumusanus IpoLeca MEXaHHUIHO
00paboTBaHe Ha POTALMOHHU AETaiuin BbpXy cTpyroBu mammuadn ¢ LIITY, cm.
MamuHocTpoeHe U MallMHO3HaHue, 0p.31, ron. XVI, xu.1, Bapna, 2021, p.102-
106, ISSN 1312-8612.

2. A. Jlenrepos, JI. PauoBcka, MareMaTHYHO MOJI€TUpaHe MapaMETPUTE Ha
npoleca ps3aHe IMpPH CTPYroBaHE€ Ha JETaliaM CbhC  CI0XHOMPOGHIHH
NOBBPXHUHH, CI. MamuHOCTpoeHe W MauinHo3HaHue, 6p.32, rog. XVII, ku.1,
Bapna, 2022, p.75-79, ISSN 1312-8612.

3. JI. PauoBcka, A. JleHrepoB, AHAIMTUYHO OIpeeIsHe Ha CTA0UITHOCTTA
Ha TEXHOJIOTMYHAaTa CUCTEMA IpM CTPYyroBaHe Ha CJIOKHOIPOQPHIHHA
NOBbPXHUHU, Mnanexku Gopym ,,Hayka, TexHonoruu, nHoBauuu, oussec™ 2021,
eceH, 25-26.11.2021, C6opruk noxianu, [lnosaus2021, p. 138-142, ISSN 2367-
8569.

4. JI. PauoBcka, A. Jlenrepos, I'. JleBuuapo, OnrtumusupaHe Ha
TEXHOJOTUYHUTE IapaMeTpd Ha IIpolieca ps3aHe IpH pa3CThprBaHe Ha
CIIOXHOMPOGHUIHN BbTPEIIHHU POTALlMOHHYU IIOBbPXHUHH, CII. MalllMHOCTpOEHE U
MaluHo3Hauue, 6p.33, rox. XVIII, ku.1, Bapna, 2023, p. 62-66, ISSN 1312-
8612.



JlunceaT JaHHHU 3a IMUTUPAHUA Ha HAYUHHUTC l'Iy6JIHKaIlHI/I U TIPpaKTHU4YECKa
peannu3anmg Ha MOJYUCHHUTE PE3YIITATH.

8. Uznos3BaHe Ha pe3y JITATHTE OT AMCEPTALIHOHHHS TPY] B HAYYHATA H
COLIHA/THA MPAKTHKA
[TomyuyeHure pe3yiaTaTd IO pa3paboTeHHs OUCEPTALMOHHMUA TPyA H
CB3JaICHUTE AITOPUTMUYHH MOJIETIH MOT'aT J]a HaMepsAT NPUJIOKEHHE B Pa3IMYHH
cdepu Ha MAIIMHOCTPOUTEIIHATA UHTY CTPHSL.

9. OuneHka Ha CHOTBETCTBHETO Ha aBTopedepaTra ¢ HIHCKBAHHMATA 3a
H3rOTBSIHETO MY, KAKTO M Ha aJeKBATHOCTTa Ha OTpa3siBaHe Ha
OCHOBHHTE NOJIOKEHHS H IPHHOCHTE HA THCEPTALMOHHMSA TPY/I
ABTopedepaTbT KOPEeCHOHIHUPA ChC ChABPKAHUETO HA NUCEPTALlHOHHHS

TPYA U € oopMeH ChIIIaCHO OOIIONPHETHTE H3MCKBAHUS.

10. MHenHs, NPeNOPbKH H 0C/IEKKH

JucepTallUOHHUAT TPYA € CTPYKTYpHMpaH W HalKCaH CbIJIACHO
u3uckBaHusATa. CuuTaM, 4e IMpaKTUYECKarTa peald3alus Ha IOJy4YCeHUTe
pe3ysTaTd B PEaJlHH YCIOBUA Ille IOBHIIM HHUBOTO Ha pa3paboTkara u Iie
MIOCJTY KM 3a OCHOBA Ha CIE€IBAIIM HayIHH U3CJICABaHMs.

JInncaTa Ha KOJMYECTBEHA OLIEHKA 3a [I0OCTUIHATa TEXHUKO-UKOHOMUYECKa
e(EKTUBHOCT Ch3/laBa HEYBEPEHOCT 3a CTENEHTa Ha eQEKTHBHOCT IpH
eBeHTyalHa TpaKkTH4ecka peanusamus. Cumram, dye moje3HO Om  Guio
M3CJIeBAaHETO J]a CE U3BBPIIHU BbPXY [0Beue MATMHOCTPOUTETHH MaTepraid. [1o
TO3H HA4YMH € BB3MOXHO Ja ObJe HalpaBeH aHallu3 U IPEAJIOKeH ONTHMAIICH
TE€XHOJIOTHYEH BapHAHT.

11. 3akio4Yenne ¢ sICHA MOJIOKHTEJIHA HJIH OTPHUATE/JHA OLEHKAa Ha

AUCEPTALUOHHHSA TPYA.

I[IpeacTaBeHUAT TucepTaloHed TpyJ ,,ONTHMH3MpaHe [0Ka3aTeuTe Ha
TOYHOCTTa M e(EeKTHBHOCTTa @pH  MeXaHM4YHO  oOpaboTBaHe  Ha
MaIIMHOCTPOMTENHH u3nenus Bppxy MM c¢ LIIY” ¢ aprop mar. umx. JInnu
HukonaeBa PadoBcka oTroBaps Ha M3MCKBaHMATA Ha 3aKoHA 32 pa3BUTHE Ha
aKameMHU4Husl cbeTaB B PemybOnuka Bwiarapus. IlocturHature pesyiaTatd MU
IaBaT OCHOBAaHME Ja Mpelsioka Ha YBaXaeMOTO HAy4HO JXXYypH [a NpUCHIU
obpasoBaTe/HaTa U Hay4Ha cTeneH ,Jlokrop” Ha mar. urx. Jlmmm Hukonaesa
PayoBcka B oOiiacT Ha BuHclle oOpa3zoBaHue - 5. TeXHHYECKH HayKH,
npod)ecCHOHANHO HanpapieHue - J5.1. MallMHHO HMHKCHEPCTBO, IOKTOPCKa
nporpama ,, TeXHOJIOTHs Ha MalIHHOCTPOEHETO” .

rp. IlnoBaus PeuieH3eHT:
06.03.2024 r. (mou. a-p urx. P. Paiiues)
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1. Relevance of the problem developed in the dissertation in
scientific and applied terms. Degree and levels of the problem topicality and
specific tasks developed in the dissertation.

The developed dissertation is aimed at the analysis and solution of actual
problems related to the machining of complex rotational profiled surfaces.

An analysis of the existing systematic approaches to the formation of complex
profile surfaces is made. The methods causing the change of technological
parameters in the cutting process within the technological transition are
considered in detail.

Specific measures for the rational selection of optimal machining modes
are indicated and the technological conditions for machining parts with variable
feed on CNC machines are established. This allows ensuring the required
accuracy and quality of the machined surfaces.

The proposed measures for the increase of techno-economic efficiency in
machining of complex surfaces are of essential importance. This is realized by
using analytical dependencies to determine the influence of changing
technological parameters.

Through the implementation of methodologies for the realization of
variable cutting modes, a number of scientific and applied problems related to the
optimization of machining processes in complex-profile rotary parts can be
solved. The implementation in production conditions of the proposed
methodologies is possible on the basis of comprehensive and detailed analyses
and experimental studies, through which various technological approaches to the
assignment of variable cutting modes can be implemented.



2. Degree of knowledge of the state of the problem and creative
interpretation of the literary material.

The PhD student has a very good knowledge in the field of the dissertation.
Extensive literature study of similar developments in the researched area has
helped to solve the problems related to the determination of optimal operating
modes in turning cylindrical surfaces with variable feed. On the basis of the
theoretical and experimental investigations made, options for setting the cutting
modes for machining workpieces with varying additive are proposed. In this way,
the precision and quality characteristics of the machined surfaces with high
productivity and economic efficiency are established.

From the analyzed literatures and the studied theories for mathematical
description of various surfaces applied in mechanical engineering industry,
specific solutions for their forming and dimensioning are proposed.

Empirical dependencies for determining the durability resource of the
cutting tool and its wear rate are proposed.

Analytical dependences for calculating the cutting tool load in turning of
variable-gauge workpieces are derived.

The results obtained from theoretical and experimental studies allow the
optimal control of the technological process in machining of rotary workpieces.
Technological conditions of the machining process have created conditions for
ensuring high productivity and ensuring good techno-economic efficiency of the
process.

3. Compatibility of the chosen research methodology with the
stated aim and objectives of the dissertation

The chosen methodology for experimental research corresponds to the
stated aim and objectives of the thesis.

Aim: To increase the machining efficiency of complex-shaped parts on
CNC machines under variable cutting conditions.

Tasks to be accomplished in order to achieve the objective:

- mathematical description of various complex surfaces, analysis of their
forming methods and technology for their processing on CNC lathes;

- obtaining mathematical dependencies for determining tool life, tool wear
and cutting time when machining various elementary surfaces (frontal, conical,
spherical, elliptical and other profile surfaces that can be described by analytical
dependencies) with variable cutting mode;

- development of mathematical models to determine the cutting time, tool
life and tool wear when machining a workpiece with a complex shape,
representing a set of elementary surfaces, both in multi-pass machining in the
conditions of non-stationary cutting, and in variable cutting during the working
stroke of the tool.



4. Brief analytical characterization and assessment of the reliability
of the material on which the contributions of the dissertation are built.

The contributions proposed in the dissertation are distinguished as
scientific (5) and applied (4) contributions. I believe that they reliably reflect the
set goal and objectives.

The obtained results can serve as a basis for the creation of methodologies
for optimizing the modes of operation in machining parts combining complex
surfaces.

The contributions are made on the basis of the results obtained from the
experimental studies to determine the optimal technological parameters ensuring
high accuracy and quality indicators. To guarantee good economic performance,
the implementation of the developed algorithmic models will have a significant
impact. The practical implementation of the obtained results will increase the
efficiency of processes related to the machining of complex surfaces.

S. Scientific and applied contributions of the dissertation work
Applied Science
L The proposed analytical and computational method for determining the
stability of the technological system in machining of complex surfaces and
determining the expected form error in longitudinal and cross-section with
consideration of the dynamics of change of machining allowance .
2. Derived analytical relationships for calculating the variable cutting tool
load and revealing its relationship with the actual depth of cut.
3.  The derived experimental models giving useful practical information for
the determination of the roughness, taking into account the variation of
technological parameters, of machining.
4. The obtained three-dimensional roughness models accounting for the
influence of technological parameters of the cutting process.
5. The proposed methodology for determining the cutting modes based on the
productivity criterion represented by the volume of material removed per unit
time.

Applied
1. The developed methodologies and experimental study designs.
2. The proposed technological schemes for conducting the experimental studies
simulating machining of parts combining complex surfaces.
3. The developed methodology for controlling the roughness parameters by
changing the machining modes and the number of technological transitions.
4. The developed recommendations for practical use of the derived experimental
and analytical dependencies in the imported new view of the formation of the
quality indicators of machined surfaces and the approaches to their determination.



6. Assessment of the degree of personal involvement of the dissertant
in the contributions.

The dissertation was developed under the supervision of the scientific
supervisors - Assoc. Prof. Eng. Angel Dimitrov Lengerov, PhD and Assoc. Prof.
Eng. Desislava Ivanova Petrova, PhD. I believe that the main contribution is a
personal work of the PhD student. The proposed scientific and applied
contributions reflect the content of the thesis.

7. Assessment of the publications on the dissertation

On the subject of the dissertation have been realized and published 3
scientific articles, printed in national journals, 1 scientific report and 1 publication
under Scopus.

1. A. Lengarov, L. Machine Building and Machine Science, no. 31, year.
XVI, no.1, Varna, 2021, p.102-106, ISSN 1312-8612.

2. A. Lengerov, L. Rachovska, Mathematical modelling of the cutting
process parameters in turning of workpieces with complex profiled surfaces, Sp.
Mechanical Engineering and Machine Science, no. 32, year. XVII, no.1, Varna,
2022, p.75-79, ISSN 1312-8612.

3. L. Rachovska, A. Lengerov, Analytical determination of the stability of
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8. Using the results of the dissertation in scientific and social practice

The obtained results of the developed thesis and the created algorithmic
models can find application in various fields of the mechanical engineering
industry.

9. Assessment of the compliance of the abstract with the requirements
for its preparation, as well as the adequacy of the reflection of the main points
and contributions of the dissertation

The abstract corresponds to the content of the dissertation and is formatted
according to generally accepted requirements.



10. Opinions, recommendations and comments

The dissertation is structured and written according to the requirements. I
believe that the practical implementation of the obtained results in real conditions
will increase the level of the development and will serve as a basis for further
research.

The lack of a quantitative assessment of the achieved techno-economic
efficiency creates uncertainty about the degree of effectiveness in the eventual
practical implementation. I believe that it would be useful to carry out the study
on more engineering materials. In this way it is possible to analyse and propose
an optimal technological option.
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Republic of Bulgaria. The achieved results give me the grounds to propose to the
esteemed scientific jury to award the educational and scientific degree "Doctor"
to Msgr. Lili Nikolaeva Rachovska in the field of higher education - 5. Technical
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"Mechanical Engineering Technology".
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