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y AMcepTaunoHeH Tpya 3a npuaobusaHe Ha obpasoBaTenHa U HayyHa cTeneH
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Tema Ha AucepTauuoHHUsA Tpya: Bnusinue Ha cTapeeHeTo BbpXy MeXaHU4yHUTe
CBOWCTBA Ha NPo6GHK Tena OT NONIMMEePHU MaTepuanu, Nosly4eHn Ypes agUTUBHO
NPOU3BOACTBO

PeueH3eHT: npod. a-p uHx. Hukonaw Aumutpos Hukonos, kategpa ,MexaHuka"

1. AkmyanHocm Ha pas3pabomeaHusi 8 ducepmayuoHHUs mpyd npobriem 8 Hay4yHo u
HayYHOMPUITOXHO omHoweHue. CmeneH u Husa Ha akmyanHocmma Ha npobnema u
KoHKpemHume 3adayu, paspabomeHu 8 ducepmauyusima.

AkTyanHocTTa Ha paspaboTeHus npobnem e 6escrnopHa. B CbBpeMeHHWs CBSAT afUTUBHO
NpoOu3BEAEHNTE NONUMEPHN AeTalnn HaMupaT BCce NO-ronsiMo NpuoXeHne, kaTto Bce no-
4ecTo Ce M3NoN3BaT B KOHCTPYKLUM, KOUTO Ce ekcnnoaTupaT B aTMocepHn unv apyru
HebnaronpuaTHY ycrnosus. Taka Teau AeTannu ca 3acTpalleHn OT CTapeeHe, KOeTo
3HAYMTENHO BroLwasa MexaHU4YHUTE UM CBOWCTBA M Hanara 3a HagexaHarta um
ekcnnoaTauusa Aa ce U3BbpLUBAT CbOTBETHUTE U3CNeaBaHus.

CTapeeHeTo 061KkHOBEHO € 6aBHO NPOTUYALL NPOLIEC, KOUTO CUIHO 3aBMCH OT YCrIOBUATA,
B KOWTO paboTu nsgenveTo. 3atosa paspaboTBaHETO Ha NPEACTaBUTENHU YCKOPEHU
METOAM U CPEACTBa 3a HEroBOTO M3CrefBaHe e KakTo Heo6XoAMMO 1 NOMesHo, Taka u
Npeaun3BMKaTeNHO U CMOXHO. 3afayaTta e UHTEPANCUMNNNHAPHA N U3UCKBA 3HAHNSA 1
YMEHUSA B pasnunyHy obnactu, KakTo ce 3anoyHe oT agUTMBHU TEXHONOTUN,
mMaTepuanosHaHue, n ,CbnpoTUBIEHNE Ha MaTepuanuTe”, MMHe ce Npe3 xapakTepHu 3a
MaLLMHHOTO UHXXEHEPCTBO NPEAU3BMKATENCTBA, CBbP3aHN C NPOEKTUPaHE U KOHCTpyMpaHe
Ha AeTaiiny ¥ MalMHKW, U ce CTUrHe A0 aBTOMaTuKa, efleKTpoHuKa, NnporpammpaHde u ap.
Mpo6nemMbT € KOMMEKCEH B HAay4YHO W NPUMOXHO OTHOLLEHWE U Nopaau ronsmoTo
pa3Hoobpasune OT aAMTUBHU TEXHONOMMM, MaTepMani, Cpeau 3a ekcnnoaTaums, KakTo 1
nopaam OTCLCTBUETO HA HAAEXKAHN 3aBUCUMOCTU MEXAY pesynTaTuTe, NonyveHn Ypes
€CTECTBEHM W YCKOPEHN METOAMN Ha CTapeeHe.

MpeacTaBeHUAT gucepTaumoHeH Tpya e ¢ obem ot 117 cTpaHuum 1 Bro4Ba 4 rnasu, 77
curypw, 18 Tabnuum v cnucbk cbe 100 nuTepaTypHU M3TOYHUUM, 13 OT KouTO Ca
cTaHgapTw. Llenta Ha gucepTaunoHHus Tpya € hopmynmpaHa sicHO 1 TOYHO, a 3a
NoCTUraHeTo M ca NocTaBeHu 7 3agayun, KOUTO CbOTBETCTBAT Ha NnocTaBeHara uen.

2. CmeneH Ha no3HasaHe cbCmosHUemo Ha npobriema u meopyecka uHmeprpemauyus Ha
numepamypHusi Mamepuar.

NuTepaTypHusT 0630p obxBaLla okono 1/3 ot ancepTaunoHHus Tpya. OcobeHo BHUMaHue
e oTaeneHo Ha ctaHgapTuTe (13 Ha 6poit), CBbp3aHu C U3NUTBaHE Ha mMaTepuanuTe u
onpenensiHe Ha MEXaHWYHUTE UM CBOMCTBA, KOUTO MMAT OTHOLLEHNE KbM TemaTa Ha
avcepTauusaTa. OTgenHo ca pasrnefaHun 87 nurepaTtypHy U3TOYHULM, KOUTO OTHacTK
o6xBaLyat npobnemaTukarta Ha auceptaumsTa. lloctaBeH € akueHT BbpXy BIIMAHWETO Ha
cTapeeHeTo BbpXy KpUBUTE Ha AedopMUpaHe Ha MaTepuana, KakTto U Bbpxy METoauTe U



cpeacTeaTa 3a U3nuTBaHe M e AeMOHCTpUpaHo Aobpo no3HasaHe Ha Te3n npobnemu. He
ca pasrnegaHu OCHOBHUTE KracoBe KOHCTUTYTUBHU MOAENM, C KOUTO Ce u3cnepoBartenure
ce onuTeaT fa onuwart BIUSAHUETO Ha BpeMeTo, TemnepaTypaTa, Bnarata, Nb4eHUueTo,
Kucnopoaa v MEXaHUYHOTO HaTOBapBaHe BbpPXY MEXAHUYHUTE CBONCTBA Ha NONUMeEpUTe.
Ha tpn mecTa B 'naea 1 uma pasgen ,V3sogun®, kbaeTo aBTOpbLT UHTEPNpPETUpA
nuTepaTypHUs maTtepuan v npasu 3akNiOYeHns, CBbp3aHn ¢ nsbopa Ha TexHonorus 3a
aguTUBHO NPOU3BOACTBO, CTpaTernu 3a U3nNUTBaHe Ha CTapeeHe, KakTo 1 3a anapaTypaTa
3a YCKOPEHO CTapeeHe 1 U3nNuTBaHe Ha ONbH, KOUTO Aa 6baaT U3nNon3BaHu B
auceprtauusTa.

3. Cbomeemcmeue Ha usbpaHama memoduka Ha u3credeaHe U rnocmaseeHama uyesn u
3a0ayu Ha ducepmayuoHHUsi mpyd ¢ nocmuaHamume fpUHOCU.

B avcepTauunoHHWs TpyAa ca HabensizaHu U pelueHn cneaHuTe 3ajavu:

e [lpoekTupaHu 1 peanusnpaHu ca METOAM U CPEACTBA 3a Nony4aBaHe Ha
€CTEeCTBEHO U YCKOPEHO CTapeeHe Npu cTaHA4apTHU NpobHU Tena OT NoNMMEpPEH
martepuan,

e PaspaboTeHu ca METOAM U CPEACTBA 3a U3NMTBAHE Ha NoNUMEpPHU NpobHu Tena Ha
OMbH U 3a 06paboTka Ha NonyYeHuTe pesynTaTy;

e [lpoBeaeHn ca eKCnepuMeHTH C HOBU, KaKTO U C ECTECTBEHO U U3KYCTBEHO
cbCcTapeHu NpobHK Tena. YCTaHOBEHO € BMUSIHUETO Ha BPEMETO Ha eKkcrnosuumsTa
BbPXy MEeXaHU4YHUTE CBOMCTBA. YCTAHOBEHA € Bpb3Ka MeXay eCTECTBEHOTO
cTapeeHe 1 YCKOPEHOTO CTapeeHe, Nony4yeHo Ypes paspaboTeHun B gucepTtauusTa
MallMHa U METOAMKA;

e [lpeanoxeHv ca METOAUKU 3a ONpeaensHe U 3a NporHoampaHe AbnboynHaTa Ha
[erpagvpanus croii B CreAcTBue Ha ecTecTBEHO cTapeeHe, 6asupaHu Ha
cobCcTBEHM eKCnepUMEHTanNHN peaynraTu.

MocTurHaTuTe NpUHOCKM CbLOTBETCTBAT Ha NOCTaBeHaTa uen u 3agadyv, a MmetoguTe 3a
TAXHOTO NOCTUraHe ca noaxoaALun.

4. Kpamka aHanumu4yHa xapakmepucmuka Ha ecmecmeomo U oyeHka Ha docmosep-
Hocmma Ha Mamepuana, 8bpXxy koumo ce epadsm npuHocume Ha ducepmayuoHHUSA
mpyo.

MpuHOCKTE B ANCEPTALMOHHUS TPYA Ce rpagsaT BbpXy COOCTBEHN eKCrnepuMeHTanHun
nscnepnsaxus. NMpobHu Tena 3a M3nUTBaHe Ha ONbH Ca NOAJIOXKEHN HA eCTECTBEHO U Ha
YCKOPEHO CTapeeHe, KaTo 3a uenTa ca u3paboteHn noaxoasaLn TeXHUYeCcku cpeacTea —
CTOWKa 3a eCTECTBEHOTO CTapeeHe U MallnHa 3a NepuoauyHo noTtansiHe BbB Bo4a U 3a
obnbyBaHe ¢ UV-cBeTnuHa, C KOSITO ce NOCTUra yCKopeHoTo ctapeeHe. HoBu u cbecTapeHu
npoGHM Tena ca U3NMTaHU Ha OMbH, KaTo cneunanHo 3a uenta e MmoaepHuanpaHa
CblUecTByBalla U3nuTaTenHa MalinHa. Bcuyku TexXHUYEeCckn peLleHns n BCUYKK
€eKCNEPUMEHTM ca peanuanpaH B CbOTBETCTBME C AeiCTBaLUMTE CTaHaapTw.
MpennoxeHuTe meToamnkK 3a pabota n 3a obpaboTka Ha ekcnepumeHTanHuTe pesynTaTtu
ca noapobHu n ageksaTHW.

5. HayyHu u/unu Hay4HONpUIoXHU MPUHOCU Ha ducepmauyuoHHUs mpyo.

anIHOCVITe B AMcepTauMOHHMﬂ TPyA Ca HAaYy4YHONPWUNOXHU U NPUNOXHU N C€ OTHACAT KbM
cnegHuTe rpynu.



e Qoka3eaHe c Ho8U cpedcmea Ha CbLEeCMBEeHU HO8U CMpaHU 8 Cblecmeysauju
HayyHu rpobriemMu u meopuu: yCTaHOBEHU Ca 3aBMCUMOCTY Ha BrioLLaBaHe
MEXaHWYHWUTE CBOCTBA C BPEMETO Ha CTapeeHe; ycTaHOBeHa e rpaduyHa Bpb3ka
MeXy eCTECTBEHOTO U YCKOPEHOTO CTapeeHe;

e cb30asaHe Ha HO8U MemoOu Ha u3criedeaHe, HO8U KOHCMPYKUUU U mexHosoauu:
Cb3AafeHN ca CUCTEMU 3a peanusnpaHe Ha eCTECTBEHO U YCKOPEHO CTapeeHe;
Cb3AafeHu ca METOAMKM 332 ONpeAensiHe Ha ycroBHaTa rpaHula Ha npoenaqaHe Ha
NONMMEpPHU MaTepuasnu C roreMmn HenuHeHN enacTuyHu aecopmauuu 1 3a
nporHoavpaHe AbnbounHaTa Ha aerpajaumna Ha maTtepuana npv ctapeeHe.

e rlonyyasaHe Ha MOMebPOUMENHU hakmu: eKCnepuMeHTasnHu pesynratm ot
M3NUTBAHE Ha OMbH Ha HOBU U CbCTapEHU NoNMMEpPHU NpobHK Tena.

MpeanoxeHWTe METOAUKA U EKCepUMEHTanHUTe pesynTtaTu moraTt Aa ©baaTt uanonssaHu
B NpaKTuKaTa, KakTo 1 OT ApYru uscnenoBaTeny B Hay4HaTa um paboTa. Cv3pageHarta
MalLuMHa 3a YCKOPEHO CTapeeHe U MoJepHu3nMpaHaTa MalunHa 3a u3nMTeaHe Ha OnbH
ocTaBaT Hanu4yHu 3a 6baella paboTa B nabopatopuute Ha kateapa ,MexaHuka“.

6. OueHka 3a cmerneHma Ha Jlu4HO ydacmue Ha ducepmaHma 6 npuHocume.

Mo3HaBam gokTopaHTa oT 2015 r., KoraTo KaTo CnyXuTen B YyXaecTpaHHa cupma
NOTBbPCY CLTPYAHUYECTBO C eKuN Ha kaTeapa ,CbnpoTuBneHne Ha MaTepuanuTe” 3a
paboTa no uscneposaTencku 3agayun. B nocneacteve ro nosHasam ChLLO KaTO JOKTOPaHT
W acuCTeHT B KaTeapa ,MexaHuka“. [JokonkoTo M1 € 3BECTHO, TOW UMa OCHOBHa pons B
NNaHUPaHETO U NPOBEXAAHETO HA EKCNEPUMEHTUTE, KaKTO U 3HAYUTENHO yyacTue B
obpaboTkaTta Ha ekcnepuMeHTanHuTe pesynTarti u paspaboTBaHeTo Ha MeTOANKMUTE,
onucaHu B gucepTauuoHHUA TpyAa.

7. MpeueHka Ha nybnukayuume no ducepmayuoHHUs mpyo.

CbLUECTBEHM YacT1 OT ANCEepTaUMOHHUA TpyA ca nybnukysaHu B o6Lo Tpu nybnukaumy.
MbpeaTta nybnukauus e B cGOpHUK Ha Hay4HaTa koHdepeHuus ,bynTpaHc® (2020 r.),
BKIIOYEH B pedepeHTHUs cnucbk Ha HALIWT, a apyrvuTe aBe ca B Gbnrapcko cnucaHue ¢
nnaTeH J4OCTbN, MHAEKcUpaHo B Scopus (2024 n 2025 r.) n nonapatlo B keapTun Q4. [lo
MOMeHTa nybrnukaunuTe UMaT 4 UMTUPaHUS B MHAEKCUPaHW B SCOpUs W3AaHus, 2 OT KOUTo
ca B cnucaHus c ksaptun Q1. Tasn nHpopmaumns My gaBa OCHOBaHUE Aa NpeLeHs, 4Ye
ny6nmkaumMuTe ca oCTaTbyHU 1 MO KOJTMYECTBO, M NO KayecTBo.

8. U3nonssaHe Ha pesynmamume om ducepmayuoHHUs mpyd e Hay4yHama u
coyuanHama npakmuka. Hanuyue Ha nocmuaHam nPsK UKOHOMUYECKU eghekm.

He ca npefcTaBeHu AaHHU 3@ BHEAPSIBAHE HA Pe3ynTaTuTe B NpakThKaTa no HauuH,
[OBEenN A0 N3MEPUM MKOHOMUYECKN edbekT. [lncepTaunmoHHUAT Tpya obaye Hamupa
NPWUNoXeHWe B Hay4YHouscrneaoBaTenckaTa AeMHOCT U MMa noTeHuman 3a obaewo
pasBuTMe. ToBa ce NOTBbPXKAABA KAKTO OT UMTUpaHUATa Ha nybnukauyuute no Temata B
NPECTUXHM U Cneuvanu3vpaHini Hay4Hu UsgaHus, Taka v oT NnaHnpaHuTe B kaTeapa
MexaHuka" 6baeLum nacneaBaHnsa, OCHOBaHW Ha paspaboTeHnTe MeToan 1 cpeacTBa 3a
n3yyaBaHe Ha CTapeeHeTo Npu nonumepHuTe matepuanu. Npeacroun no-3aabnboyeH
aHanu3 Ha 3aBUCUMOCTUTE MEXay ECTECTBEHOTO W YCKOPEHOTO CTapeeHe, KakTo U onuTy
3a TAXHOTO OnucBaHe Ypes3 NoaxoasALLn Moaenw.



9. OueHka Ha cbomeemcmeuemo Ha asmopegepama ¢ usucKkeaHusima 3a u32omesiHemo
My, KaKmo u Ha adekeamHocmma Ha ompassieaHe Ha OCHO8HUME MOJIOXKEeHUs U
npuHocume Ha ducepmayuoHHUs mpyo.

ABTOperepaT'bT CbOTBETCTBA HA U3NCKBAHUATA 3a U3TOTBAHETO MY U afeKBaTHO
OoTpa3sBa OCHOBHUTE MOJIOXEHUA U NPUHOCUTE B ANUCEPTaUNOHHNA TPy, anI n3roTeAaHe
Ha npeasapuTenHO CTaHOBULLE 3a TOTOBHOCTTA Ha aBTopecbepaTa nMmax Bb3MOXHOCTTa
[a oTrnpaBs HAKOW NPEenopPbKA U 3abenexkn KbM JOKTOpaHTa U HEroBUA PbKOBOAUTEN,
KouTo 6sixa B3eTW Nog BHUMaHWE B KpaHWUS BapuaHT.

10. MHeHus1, npenopbKu U benexku.

Mpwv N3roTBAHE Ha NPEABapPUTENHO CTAHOBWLLE BbPXY AMCEPTALMOHHUS TPYA MMax
Bb3MOXHOCTTa fAa oTnpass 3HauuTeneH 6poi npenopbku 1 3abenexkn, ronsma vact ot
KOUTO Ca OTpa3eHu B KpaiHWs BapuaHT. [JonbNHUTENHO UMaM CNEAHUTE KOMEHTapu:

e TekcToBeTe B rnaea 2, cTp. 60-68 npeacrasnaBaTt U3Bagku oT cTaH4apTu C
MUHMMarnHa aBTopckaTa UHTepnpeTauus Ha usnoxeHus marepuan. Ha ctp. 65-68
He cTaBa SICHO 3aLl0 € OTAEeNeHo ToNKoBa BHUMaHue Ha cTaHgapTa ,ISO 6892-1
MeTanHu matepuanu. M3nutBaHe Ha OnbH...", NpU NONOXEHNE, Ye B
AVcepPTaLUUOHHNUA TPYA He Ce U3nNuTBaT MeTanHu matepuany;

e Paspgen ,MogepHuaupaHe Ha usnuteatenHa mawmHa Zwick” (cTp. 82) e kpatbk 1
He aeMoHcTpupa aobpe HanpaseHuTe nogobpeHus no MawwuHaTa. He ca
npeAcTaBeHy U306paXxeHnsa 1 onMcaHna Ha HOBUTE CUnomep, eHKoaep
KOMMNIOTbpHa nporpama.

e Ha cTp. 94 nony ca crpelueHn HomepaTa Ha uuTupanuTe Tabnuua v durypa. MNak
Tam e HanpaseH U3BOJ, Y€ NPU NNHENHN enacTu4HK AeopMauum B AnanasoHa
0,6—1,0% ca Hanuue ronemv HeMMHENHN enacTuyHn aegopmaumnn. Tosmn ussos He
cnenBa €4HO3HaYHO OT U3NOXEHUS apryMeHT U Cce Hy)XXaae oT AONMbIHUTENHa
o6ocHoBka. OCBEH TOBa € NMOCOYEHO, Ye nopaaun Tasn NpuYnHa He Moxe aa ce
onpepenw ycrioBHaTa rpaHula Ha nposnavare cbrnacHo 6AC EN ISO 6892-
1:2020, 6e3 aa e 06saCcHeHO 3awlo e HeobxoauMo fa ce U3nonsea ctaHaapT,
npefAHasHaueH 3a U3NUTBAHE Ha MeTaslHu, a He Ha nonuMepHu matepuanu. Ha
Tasun OCHOBa € MOTUBMpaHa pa3paboTkaTa Ha MeToauka 3a onpeaensHe Ha
yCIIOBHa rpaH1La Ha nMpoBnayaHe npy nonMMepuTe, HO nMncea obocHoBKa 3aLLo
VMEHHO Ta3W XapakTepucTvka e Heobxoauma v LOKOSKO € NoAXOASALO TA Aa ce
13MoN3Ba KaTo AKOCTEH NapameTbp Ha maTepuana. B paspaboTteHaTa meToauka e
Bb3NpueTa CTOMHOCT Ha OCTaTbyHaTa nnactniHa aecdopmaums 0,2%, xapakrepHa
3a meTanHuTe matepuanu, 6e3 Aa e npeacTtaBeHa aprymeHTauus 3a
NPUNOXUMOCTTa Ha TasW CTONHOCT Npu W3cneaBaHus nonuMepeH matepuan, 4meTo
AedopMaLoHHO NOBeAeHNe ce pasnnyasa CbLEeCTBEHO CNpsiMO ToBa Ha
MeTanuTe KakTo Npy HaToBapBaHe, Taka 1 cnep pasToBapBaHe.

e OCHOBEH NpUHOC B AUCEPTALMOHHUA TPYA € yCTaHoBeHaTa 3aBUCUMOCT Mexay
€CTECTBEHOTO CTapeeHe Ha MaTepuanuTe U YCKOPEHOTO CTapeeHe, Nony4eHo 4Ypes
pa3paboTeHuTe B AUcepTaLmsTa MallmHa u MeToanka. Tasu 3aBucumocT obave e
npeacTaBeHa eAWHCTBEHO B rpaduyeH BuA. He e HanpaeeH onuT 3a npunaraHe Ha
CbLLECTBYBaLLUM KOHCTUTYTUBHN MO 3a CTapeeHe Ha NoNMMEpHU, HATO 3a
paspaboTBaHe Ha COGCTBEH aHanMTUYEH Mogen, KOUTo Aa 0606LWwu 1 onvwe
nony4YeHuTe ekcnepumMeHTanHu pesynrtatu. 1o To3u Ha4mH Bb3MOXHOCTUTE 32
NPaKTUYECKO NPUIIOXKEHNE Ha yCTaHOBEHaTa 3aBUCUMOCT OCTaBaT OrpaHnyeHu.



e B guceprauusaTa e paspaboTeHa MeToavka 3a onpeaensHe Ha AbnboynHaTa Ha
Aerpagvpanus crnow BCNeacTBME Ha CTapeeHeTo Ha MaTepuana. Ha 6asaTa Ha
coBCTBEHM eKCnepUMEHTanNHW pesynTat e npeanoxeHa rpaduyHa 3aBucMMocT
MeXxay BPeMEeTO Ha eCTECTBEHO CTapeeHe M AbNboynHaTa Ha gerpagupanus croi.
He e HanpaBeH aHanu3 Ha nony4YyeHaTa 3aBUCUMOCT ¥ OTHOBO JIMNCBa ONWT 3a
HEWHOTO aHanNUTUYHO ONCBAHE, KAKTO U 3a CpaBHEHMWE C U3BECTHU MOLENU 1

nuTepaTypHu AaHHK,
11. 3aknoyeHue ¢ oyeHka Ha ducepmauyuoHHus mpyo.

JIN4HOTO MU CTaAHOBULLE €, Ye AUCEPTALMOHHUAT TPyA Npeanara noaxoan 1 peLueHus Ha
BaXKEH 3a MHXXeHepHaTa npakTuka npobnem. TpyabT € ¢ nog4epTaHo ekcneprmMeHTaneH
xapaktep. HanpaBeHuUTe no-rope KOMEHTapu cneasa Aa ce pasrnexgaT KaTo Npenopbku 1
Hacoku 3a 6baeula paboTa, ¢ Uen HagrpaxaaHe Ha NoCTUrHaTUTe pesynTaTy.

N3cnepsaHuAT npobnem e aktyaneH, noctaBeHarta Len u popMynupaHnte 3agaqum ca
U3NBIHEHW, a NpeacTaBeHUTe HayYHO-NPUNOXHW U NPUNOXHN NPUHOCK OTrOBapSIT Ha
nancksaHusaTa Ha 3PACPB, lNMpaBunHuka 3a HEroBoTO NpunaraHe u CbOTBETHUA
MpaBunHuk Ha TY — Cocomsa. ToBa My JaBa OCHOBaHWE Aa nNpenopbyYyamM Ha YBaxkaemoTo
Hay4HO XXypu Aa npucbam Ha mar. uHx. Kpacumup BecenuHoB Hukonos
obpasoBaTenHaTta v Hay4yHa cTeneH ,J0KTop" B obnacT Ha Buclue obpasoBaHue
, TeXHnYeckn Hayku", npocecnoHanHo HanpasnexHune 5.1. MalnMHHO UHXEHepCTBO", No
AoKTOpcKa nporpama ,CTpouTenHa MexaHuka n CbnpoTUBIIEHNE Ha MaTepuanmTe”.
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1. Relevance of the scientific and applied research problem addressed in the dissertation.
Degree and level of relevance of the problem and the specific research tasks developed in
the dissertation

The relevance of the research problem addressed in the dissertation is indisputable. In the
modern world, additively manufactured polymer components are finding increasingly
widespread application and are more frequently being used in structures operating under
atmospheric or other adverse environmental conditions. As a result, these components are
exposed to aging processes that may significantly deteriorate their mechanical properties,
making the corresponding investigations essential for their reliable operation.

Aging is generally a slow process that strongly depends on the conditions under which a
product operates. Therefore, the development of representative accelerated methods and
facilities for its investigation is not only necessary and useful but also challenging and
complex. The problem is interdisciplinary and requires knowledge and skills in various
fields, ranging from additive manufacturing technologies, materials science, and strength
of materials, through engineering challenges related to machine design and construction,
and extending to automation, electronics, programming, and other related disciplines. The
problem is complex from both scientific and practical perspectives due to the wide variety
of additive manufacturing technologies, materials, and operating environments, as well as
the absence of reliable correlations between the results obtained through natural and
accelerated aging methods.

The presented dissertation comprises 117 pages and includes four chapters, 77 figures,
18 tables, and a bibliography containing 100 references, 13 of which are standards. The
objective of the dissertation is formulated clearly and precisely. To achieve this objective,
seven research tasks have been defined, all of which are consistent with the stated goal.

2. Degree of familiarity with the state of the art and creative interpretation of the literature

The literature review covers approximately one-third of the dissertation. Particular attention
has been paid to the relevant standards (13 in total) related to material testing and the
determination of mechanical properties associated with the topic of the dissertation. In
addition, 87 literature sources have been reviewed; however, they cover the research
problem addressed in the dissertation only partially.

Special emphasis is placed on the influence of aging on the material stress—strain curves,
as well as on the methods and equipment used for testing and characterization. The
author demonstrates a good understanding of these issues. However, the major classes of
constitutive models used by researchers to describe the effects of time, temperature,



moisture, radiation, oxygen, and mechanical loading on the mechanical properties of
polymers have not been discussed.

Chapter 1 contains three separate sections entitled “Conclusions,” in which the author
interprets the reviewed literature and formulates conclusions related to the selection of the
additive manufacturing technology, the aging test strategies, and the equipment for
accelerated aging and tensile testing employed in the dissertation research.

3. Correspondence between the selected research methodology, the stated aim and
objectives of the dissertation, and the achieved contributions

e The following tasks have been identified and successfully accomplished within the
dissertation research:

e Methods and equipment for producing natural and accelerated aging of standard
polymer test specimens have been designed and implemented;

e Methods and equipment for tensile testing of polymer specimens, as well as
procedures for processing the obtained experimental results, have been developed;

e Experimental investigations have been carried out on new specimens as well as on
naturally and artificially aged specimens. The influence of exposure time on the
mechanical properties has been established. A relationship between natural aging
and accelerated aging achieved through the machine and methodology developed
within the dissertation has been identified;

e Methodologies for determining and predicting the depth of the degraded layer
resulting from natural aging have been proposed on the basis of the author's own
experimental results.

The achieved contributions are consistent with the stated aim and objectives of the
dissertation, and the methods employed for their achievement are appropriate.

4. Brief analytical characterization of the nature of the research material and assessment
of the reliability of the results on which the contributions of the dissertation are based

The contributions of the dissertation are based on the author's own experimental
investigations. Tensile test specimens were subjected to both natural and accelerated
aging. For this purpose, appropriate technical facilities were designed and manufactured,
including a fixture for natural aging and a machine for cyclic water immersion and UV
irradiation used to achieve accelerated aging.

Both new and aged specimens were subjected to tensile testing. For this purpose, an
existing testing machine was modernized and adapted to the requirements of the
research. All technical solutions and experimental investigations were implemented in
accordance with the applicable standards.

The proposed experimental procedures and methods for processing the obtained results
are described in sufficient detail and can be considered appropriate for the objectives of
the study.

5. Scientific and/or applied scientific contributions of the dissertation

The contributions of the dissertation are of an applied scientific and practical nature and
may be classified into the following groups:



e Demonstration, through new means and approaches, of important new aspects of
existing scientific problems and theories: relationships describing the deterioration
of mechanical properties as a function of aging time have been established; a
graphical correlation between natural and accelerated aging has been identified;

e Development of new research methods, devices, and technologies: systems for
implementing natural and accelerated aging have been developed; methodologies
have been proposed for determining the offset yield strength of polymer materials
exhibiting large nonlinear elastic deformations and for predicting the depth of
material degradation caused by aging;

e Acquisition of confirmatory experimental evidence: tensile test results have been
obtained for both new and aged polymer specimens.

The proposed methodologies and the experimental results can be applied in engineering
practice and may also serve as a basis for further scientific investigations. The accelerated
aging machine developed within the dissertation, as well as the modernized tensile testing
machine, remain available for future research activities in the laboratories of the
Department of Mechanics.

6. Assessment of the degree of the candidate's personal contribution

| have known the doctoral candidate since 2015, when, as an employee of a foreign
company, he sought collaboration with a research team from the Department of Strength
of Materials on a number of research-related tasks. Subsequently, | have also known him
as a doctoral student and later as an Assistant Professor in the Department of Mechanics.

To the best of my knowledge, the candidate played a leading role in the planning and
execution of the experimental investigations. He also made a significant contribution to the
processing and analysis of the experimental results, as well as to the development of the
methodologies presented in the dissertation.

7. Evaluation of the publications related to the dissertation

Substantial parts of the dissertation have been published in a total of three publications.
The first publication appeared in the proceedings of the BulTrans Scientific Conference
(2020), which is included in the reference list maintained by NACID. The other two
publications were published in a Bulgarian subscription-based journal indexed in Scopus
(2024 and 2025) and classified in the Q4 quartile.

To date, these publications have received four citations in publications indexed in Scopus,
two of which are in Q1 journals. This information provides sufficient grounds to conclude
that the publications are adequate both in terms of quantity and quality.

8. Application of the dissertation results in scientific and social practice. Evidence of direct
economic impact

No evidence has been presented regarding the implementation of the dissertation results
in practice in a manner that has led to a measurable economic impact. Nevertheless, the
dissertation has found application in research activities and demonstrates potential for
further development. This is confirmed both by the citations of the related publications in
reputable and specialized scientific journals and by the future research activities planned
within the Department of Mechanics, which are based on the methods and facilities
developed for investigating the aging of polymer materials. Further research is envisaged,



including a more detailed analysis of the relationships between natural and accelerated
aging, as well as efforts to describe these relationships through appropriate models.

9. Assessment of the compliance of the extended abstract with the applicable
requirements and of the adequacy of the presentation of the main results and contributions
of the dissertation

The extended abstract complies with the applicable requirements and adequately reflects
the main results and contributions of the dissertation.

During the preparation of a preliminary assessment of the extended abstract, | had the
opportunity to provide several recommendations and comments to the doctoral candidate
and his supervisor. These were taken into consideration in the final version of the
document.

10. Opinions, recommendations, and critical remarks

During the preparation of a preliminary assessment of the dissertation, | had the
opportunity to provide a considerable number of recommendations and comments, many
of which have been taken into account in the final version. In addition, | would like to make
the following remarks:

e The text in Chapter 2 (pp. 60-68) consists largely of excerpts from standards, with
only limited author interpretation of the presented material. On pp. 65-68, it is not
clear why such extensive attention is devoted to the standard ISO 6892-1 Metallic
materials — Tensile testing..., given that no metallic materials are investigated
within the dissertation;

e The section entitled “Modernization of the Zwick Testing Machine” (p. 82) is brief
and does not adequately demonstrate the improvements made to the machine. No
images or descriptions of the newly installed load cell, encoder, and computer
software are provided,

e At the bottom of p. 94, the numbers of the cited table and figure are incorrect. In the
same passage, based on the presence of linear elastic deformations in the range of
0.6—1.0%, the author concludes that large nonlinear elastic deformations are also
present. This conclusion does not follow unambiguously from the presented
argument and requires additional justification. Furthermore, it is stated that, for this
reason, the offset yield strength cannot be determined according to BDS EN ISO
6892-1:2020, without explaining why a standard intended for testing metallic
materials rather than polymer materials should be applied. On this basis, a
methodology for determining the offset yield strength of polymers is proposed,;
however, no justification is provided as to why this particular characteristic is
required or to what extent it is appropriate to use it as a strength parameter of the
material. The developed methodology adopts a residual plastic strain value of 0.2%,
which is characteristic of metallic materials, without providing arguments regarding
the applicability of this value to the investigated polymer material, whose
deformation behaviour differs substantially from that of metals both during loading
and after unloading;

« A major contribution of the dissertation is the established relationship between the
natural aging of the material and the accelerated aging achieved through the
machine and methodology developed within the dissertation. However, this
relationship is presented solely in graphical form. No attempt has been made either
to apply existing constitutive models for polymer aging or to develop an original



analytical model capable of summarizing and describing the obtained experimental
results. As a consequence, the possibilities for practical application of the identified
relationship remain limited,

e The dissertation proposes a methodology for determining the depth of the degraded
layer resulting from material aging. Based on the author's own experimental results,
a graphical relationship between the duration of natural aging and the depth of the
degraded layer is presented. However, no analysis of this relationship is provided.
Once again, no attempt has been made to formulate an analytical description of the
observed behaviour or to compare the obtained results with established models and
published data available in the literature.

11. Conclusion and overall evaluation of the dissertation

In my opinion, the dissertation offers approaches and solutions to a problem of significant
importance for engineering practice. The work is of a distinctly experimental nature. The
comments presented above should be regarded as recommendations and directions for
future research aimed at further developing and extending the achieved results.

The investigated problem is relevant and timely, the stated aim and the formulated
research tasks have been successfully accomplished, and the presented applied scientific
and practical contributions satisfy the requirements of the Academic Staff Development
Act of the Republic of Bulgaria, its Implementing Regulations, and the relevant Regulations
of the Technical University of Sofia. This provides sufficient grounds for me to recommend
that the Honourable Scientific Jury award to M.Sc. Eng. Krasimir Veselinov Nikolov the
educational and scientific degree of Doctor in the field of higher education "Technical
Sciences", professional field 5.1. "Mechanical Engineering", doctoral programme
"Structural Mechanics and Strength of Materials".

;/}:‘{‘/‘ S &)
1 (73 -
Sofia, Reviewer: | (ﬁ% iy
09 June 2026 (Prof. N. D leolov)

2 /)
/)/‘7‘ 20 & %ZZ(A%Z'//{’(Q




	01
	02
	03
	04
	05
	06
	07
	08
	09
	10

