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PEUEH3UA

oHkypc 3a 3aemMaHe Ha akageMu4Ha gabXkHoCcm ,,goueHm”, npohecuoHaAHO
AeHue 3.1 MawuHHo uwXkeHepcmBo, HayyHa cneyuanHocm: ,Teopus Ha
MexaHuzmume, MawuHume u aBmoMamuzupaHume AuHuu®, obaBeH B AB N¢
101/27.11.2025 2., ¢ kaHgugam: 2A. ac. g-p uH>k. Muxaua XpucmoB 3azopcku

PeueHzenm: npod. gH urXk. Togop CmounoB TogopoB, TexHuuecku
yHuBepcumem -Codun

1. O6wu nonoXkeHus u GuozpaduyHu gaHHU
[A. ac. g-p urXk. Muxaua XpucmoB 3azopcku e pogeH Ha 18/02/1995 2. B Cmapa

3azopa, kbgemo 3aBbpwBa cpegHo 06pa3oBaHue B NuMHazuama ¢ npenogaBaHe Ha
4y>kgu e3uuu ,PomeH Poaan“. MNpugobuBa 6akanaBbpcka u Mazucmbpcka cmeneH B
TexHu4veckus yHuBepcumem - Codusn, kbgemo npe3 2020 2. 3awumaBa gokmopcka
cmeneH. Pabomu kamo MAagwu cneyuaaucm B Aabopamopusa ,CAD/CAM/CAE B
uHgycmpuama®“ kum TexHu4ecku yHuBepcumem - Codus u ycnopegHo ¢ moBa pabomu
No XyMaHougHu pofGomu, npozpaMupaHe u BHegpAaBaHe Ha MukpokoHmpoAepu u
mMukpokomnlompu, pazpabomBaHe Ha aBmoMamu3upaHu peweHua ¢ MU kbM
»~Nabopamopusa no uzkycmBeH uHmeaekm u CAD cucmeMu“ u kamo Ekcnepm kbMm
Cgpy>keHuemo 3a HaydyHou3cAegoBameacka u pa3BolHa geliHocm Codus Tex Mapk. C
npenogaBamenacka geliHocm ce 3aHuMaBa om okmomBpu 2022 2. NMpe3 2023 2. cmaBa
2naBeH acucmeHm B kamegpa Teopus Ha MexaHu3Mume u MawuHume BbB Qakyamema
NO UHgyCcmMpuaAHuU mexHoAo2uu Ha TexHuveckusa yHuBepcumem- Cogus.

Hacmosawuam koHkypc 3a goueHm e npegaokeH om KamegpeHusa cbBem Ha
kamegpa , Teopus Ha MexaHuzmMume u MawuHume” (MpomokoA N2 4/13.01.2026 2.).
PeweHue 3a koHkypca e B3emo Ha QakyamemHua cbBem Ha (Qakyamema no
UHgycmpuaAHU mexHoAo2uUu, ompa3eHo B gokaag Ha gekaHna (Mpomokoa 1/14.01.2026
2.).

2. 06w onucaHue Ha hpegcmaBeHume Mamepuaau

KaHgugamtm e npegcmaBuA 3a peueH3upaHe obwo 40 HayyHUu cmamuu,
xabuAaumayuoHeH mpyg, gBa noAe3HuU MogeAa U cnuctk Ha 8 HayuyHo u3zcaegoBamencku.
npoekma, B koumo e yqacmBaa. ABe om npegcmaBeHume nybaukauuu ca B kBapmua
Q1 (I7.12, r7.18), egHa - B8 Q2 (B4.6), yemupu - 8 Q3 (B4.10, 7.1, I7.16, 7.17).
[MpueMam 3a peueH3upaHe Bcuyku npegocmaBeHu cmamuu.

XabuaumauyuoHHuam mpyg Ha M. 3azopcku obeguHaABa gecem pedepupaHu
nybaukayuu u ¢opmMupa uHmMezpupaHa npozpama B uyemupu B3auMHocBbp3aHu
HanpaBaAeHuA: Tpubonorusa n dyHkymoHanusaumsa Ha FDM/FFF matepuanm — ekcnepume
HTaNHW U3cneaBaHns Ha ePO3NOHHO U IPaHUYHO M3HOCBAHE, CTaTUYHO, KNHETUYHO Tpue
He; 3D ckaHupaHe u peBepcuBHo uH>keHepcmBo - Mmemoguku 3a cpaBHeHuUe opuguHan-—

npomomun, scan-to-CAD u npuaokeHue 3a Bv3zcmaHoBaBaHe Ha CNC npouecu
(onpegeasaHe Ha ocmambuHa npubaBka) kakmo u guzumaAHu pabomHu nomouu c



BupmyaAHu Mogeau 3a ekoAo2uyHo ycmol4uBo npou3BogcmBo; aBmomamu3auusa u
pobomu3zayua Ha 3D ckaHupaHemo - MexaHu4Ha u npouecHa uimezpauusa Ha Trimble
X7 ¢ 4yemupuHoz po6om Unitree Go1, BkalouumeaHo npoekmupaHe Ha Hocewu
enemMeHmu; obpazoBameaHu/MHgycmpus 4.0-5.0 naamdopmu U uHcnekuyusa -
koHBeliep ¢ koMnlombpHo 3peHue 3a koHMpoA Ha kauecmBo; uznoa3BaHe Ha FOSS
uHCmpyMeHmu (CAD/CAE, GNU Octave); ™MHozouBemeH FDM neuyam u
napamempu3auus (HueForge);

TemamuuHo npegaokeHume cmamuu MoXe ga ce obeguHam B caegHume no-
BakHu memu:

l) Tpubonoeus u pyHkuuoHanuzayua Ha FDM/FFF: HanpaBeHu ca napaMempu4HU
u3caegBaHuA Ha epO3UOHHO U 2paHUYHO u3HoCBaHe, cmamu4Ho U KUHEMUYHO mpueHe
u stick-slip, kopeAaayuu ,napamMempu Ha ne4am U ca NOAy4eHU gaHHu 3a 2panaBocm,
MukpomBbpgocm. N3caegBaHo e noBegeHue npu mpueHe u ¢yHKUUOHaAU3auus Ypes
Si0, nokpumue Bbpxy PLA. NMocmuaHamu ca npakmuyHu 3aBucumMocmu 3a u3bop Ha
MamepuaAu U Hacmpouku 3a pyHkuuoHaAHU gemadau (Aazepu, Bmyaku, 356HU koaeaa)
(Cmamuu B4.1, B4.3, B4.6 u B4.7)

II) 3D ckaHupaHe u peBepcuBHo uHXeHepcmBo 3a CNC u ycmoul4vuBocm:
Cb3gageHu ca Memoguku opuzuHaa-npomomun u oueHka Ha mepMocBuBaHe;
scan-to-CAD 3a Bb3cmaHoBaBaHe Ha CNC caeg cudynBaHe Ha UHCMPYMEHM.
OnpegeasaHe Ha ocmambyHama npubaBka; uzcaegBaHe Ha guzumanHu 6AuU3HaUU U
BupmyanHu MogeAau 3a ,eko-epekmuBHO“ npu Hemo4HU nbpBOHaYaAHU MOgeAu;
npuAoXkeHusa npu uH¢pacmpykmypa. NocmuegHamo e cbkpawaBaHe Ha npecmou u
omnagbk, no-Bucoka mo4yHocm u peHmabuAHocm B eguHUYHO UAU Manko cepuliHo
npou3BogcmBo, HamaneH puck om koAau3uu. (cmamuu B4.2, B4.9, B4.10,u [7.10)

) ABmomMamu3zauua u pobomu3lupaHo ckaHupaHe; uHcnekuua ¢ CV:
MocmuaHama e MexaHu4Ha u npouecHa uHmezpauus npu Unitree Go1 u + Trimble X7
Hocauu, 6bp30 npomomunupaHe U uznumBaHe Ha peXuMu; cb3gageH e koHBeliepeH
MOgyA C koMnlombpHO 3peHue 3a aBmoMamu4HO omkpuBaHe Ha gedgekmu cC
ob6pazoBameAeH U uHgycmpuaAeH geMoHcmpamop. NMocmukeHuemo B ma3u epyna e
cmbnka kbM aBmoHoMHO, noBmopsemo u 6e3onacHo ckaHupaHe Ha UHgycmpuaAHU
o6ekmu; npakmuy4Hu noA3u 3a KoHMPOA Ha kadecmBomo U oBy4yeHue. (cmamuu B4.5,

B4.4,18.5,18.6,8.8ul8.11).

IV) O6pa3oBaHue, FOSS u MHozouBemeH FDM: [lpoBegeHu ca gocmbnHU
UHXeHepHuU u34yucAeHua u cuMmyaauuu c¢ FOSS (GNU Octave, CAD/CAE) upe3
BaaugupaHu 3agayu; HueForge (Transmission Distance) 3a napamMempu3ayus Ha
MHozouBemHu FDM peaedu. NMNocmudkeHue B ma3u gpyna e cb3gaBaHemo Ha no-HUCHK
npa2 3a aHaanu3 u cumyaauus B akagemuyHa u MCI1 cpega; HoBu Bu3yanHu Uu
mapkemuHzoBu u 06y4vumeaHu npuaoXkeHua. (Cmamuu lM7.89ul7.17)

V) YemoUl4yuBu mexHoAo2uu u komno3umu: Nocmu2Hamo e geAaMuHupaHe Ha
PV naHeAu 4ype3 Hazpama memanHa Huwka; Cb3gageHu ca koMmno3umu ¢ omnagb4HuU



NbAHUMEAU kamo HanpuMep BbaaepogHU Yacmuuu ¢ go6bp 6aAaHC N0 OMHOWEHUE Ha
Anekoma u MexaHu4Ha 3gpaBuHa. (Cmamuu 7.12, 7.13, [7.16)

VI) NHoBamuBHu u3caegBaHuAa no Al-Si cnaaBu: Cb3gageHa e cucmeMmHa
npozpama BkatkouBawa cmpykmypa, mBbpgocm, 2panaBocm u uzHocBaHe npu T5, T6,
u T7 u mogudukamopu; Bv3zcmaHoBaBaHe Ha gedekmupanu FDM gemalinu 4pe3s
cb3gageHa npakmu4dHa npouegypa 3a cnacABaHe Ha gematliau cAeg npekbcBaHe Ha
nevyam. (Cmamuu:7.3,17.5,17.6,17.7,17.8,17.11,17.14,77.15,[7.18 urs.12)

VIl) PeBepcuBHo uHXeHepcmBo Ha mpygHu obekmu: NpegcmaBeHo e
nopm@oAuo om mexHuku 3a 2D uzobpaxkeHus u npo3pa4Hu Mamepuaau: (cmamuu 8.1,
rs.7,r8.9,8.10)

3. O6wa xapakmepucmuka Ha HayuyHou3cnegoBameackama u
Hay4yHonpuAao>kHama geuHocm Ha kaHgugama

Hay4Hama getHocm Ha eA. ac. Muxaun 3azopcku ce omauvaBa c ACHO u3pa3eHa
UHXXeHepHa uHmezpauusa mexgy mpuboaoaus Ha FDM/FFF mamepuaau, 3D ckaHupaHe
u peBepcuBHo uHXeHepcmBo, aBmomamu3lauus u pobomu3upaHo u3mepBaxe,
uuppoBu pabomHu nomouyu u ycmolyuBu mexHoaozuu. HezoBume u3caegBaHus
cbyemaBam ekcnepuMeHmaaHa gbAboYyuHa (mpuboao2uyHu Mempuku,
napamMempu4Hu aHaAu3u, ¢yHkuuoHaauzauyua 4pe3 kepamMudHu nokpumusa) c
npuAoXHa opueHmauud, ¢okycupaHa Bbpxy peasHu UHgycmpuaAHu ka3ycu kamo
Bb3cmanoBaBaHe Ha CNC npouecu, MempoAo2u4yeH koHmpoA, MoBuAaHo ckaHupaHe u
uHcnekuusa c KOMNKOMBPHO 3pPEHUE.

3azopcku uzzpaxkga nocaegoBameAHa AuHuUs om pazpabomku, upe3 koumo
agumuBHomo npou3BogcmBo u 3D ckaHupaHemo ce npeBpbwam B npakmuuyecku
UHCMpyMeHmu 3a npeuu3Ho u ycmou4yuBo uHXeHepcmBo. HezoBume peweHus B
obhacmma Ha pobomuzupaHomo ckaHupaHe, MHoz2ouBemHua FDM, FOSS
uHCcmpymeHmapuyma U peuukaupaHemo Ha PV naHeAu geMoHCcmpupam
uHoBamuBHocm, Memogu4yecka AcHOmMa U npakmuyecka Haco4YeHocm KbM
uHgycmpuama. 3abeana3Ba ce u meHgeHuus Ha uzgpaXgauw,a ce cucmeMHocm om
ekcnepuMeHmu U MEMPOAO2UYHU cpaBHeHUA go NbAHU gu2zumaaHu pabomHu nomouu.

B pe3yamam Hay4yHO-npuAo>kHama My geliHocm obxBawa mexHOAO2U4YHUA
yukbA om gu3zalH u u3zMepBaHe go npou3BogcmBo, uHcnekuua u ycmouyuBocm,
koemo ocueypsaBa 3HayuM npuHoc kakmo kbvM akagemMuuyHume uzcAaegBaHusa, maka u
kbM MogepHume peaau3auuu Ha MHgycmpua 4.0-5.0.

4.0uenka Ha negazozuveckama nogeomoBka u geuHocm Ha kaHgugama

HamaM npeku HabalogeHus Bbpxy negazoauyeckama getlHocm Ha kaHgugama.
Om npucbcmBuemo Mu Ha Hakoankomo npegcmaBaHua u Aekyuu Ha 2A. ac. 3azopcku
ocmaHax ¢ BnedamaeHuemo, 4e mol npumexkaBa negazozu4ecku manaHm, yMee ga
ce gbpXku NnpodecuUOHAAHO Npeg HayyHa aygumopus U ga neyeAu BHUMaHuemo U.

5. OcHOBHU Hay4YHU U HAYYHONPUAOXKHU NpUHOCU

HayuyHo-npuAoXXHama u npuaokHama paboma Ha 2a. ac. M. 3azopcku obxBawa
mpu kalouoBu obracmu ¢ gupekmHa uHXeHepHa U uHgycmpuaaHa cmolHocm:



mpubonroeus Ha FDM/FFF Mamepuaau, peuyukaupaHe Ha d¢omoBoAamauvyHuU naHeAau,
kakmo u 3D ckaHupaHe, agumuBHo npou3BogcmBo u koMmnlombpHO 3peHue B
UHgyCmpuaAHU NpUAoXKeHUA

1. TpuboAoeguyHu npunaoxkeHus (B4.3, B4.6).

3azopcku ycmaHoBaBa npakmuuecku 3Hayumu 3aBucumMocmu MexXgy
Mamepuaa, HamoBapBaHe u mpuboaozu4Ho noBegeHue Ha 3D-omnevyamaHu
noauMepu u komnogumu. Pegyamamume nognomazam u3bopa Ha Mamepuaau 3a
¢yHKuuoHanHu Bb3Au, npou3BegeHu ¢ FDM.

2. PeyukaupaHe Ha pomoBoAamauyHu naHeau (M7.12, MM1, NM2).

MpegaoXeHu u uznumaHu ca NpomMomMuNU 3a MexaHu4yHa geAaaMuHauus Ha PV
naHeAau, kamo ca pesucmpupaHu gBa noae3zHu Mogeaa. lNogxogbm e € peaneH
nomeHuuaa 3a BHegpaBaHe B ukoHoMuuecku epekmuBHu npouecu 3a peyukaupane.

3. lHgycmpuaAHu npuaoXkeHus Ha 3D ckaHupaHe u agumuBHU MexHoAo2uU
(B4.2, B4.5,B4.9,17.10; B4.8,18.5,'8.10).

3az2opcku npuaaza 3D ckaHupaHe 3a 6bp3a MempoAo2uyHa oueHka, cpaBHeHue
npomMomun-HOMUHaA u cvkpawaBaHe Ha npou3BogcmBeHu yukau (B4.2), kakmo u 3a
nepuoguyHu uHcnekuuu Ha MawabHu HamoBapeHu koHcmpykyuu (7.10).
Pa3zpabomeH e nogxog 3a Bv3cmaHoBsaBaHe Ha CNC mpaekmopuu caeg cuynBaHe Ha
UuHCMpyMeHm 4pe3 ckaHupaHe u u34vucaaBaHe Ha ocmamub4yHa npubaBka (B4.9). B
obracmma Ha agumuBHomo npou3BogcmBo ca cb3gageHu Memogu 3a BupmyaaAHa
pekoHcmpykuyusa, onmuMu3ayus u ned4am Ha noBpegeHu MexaHu4HuU eneMmeHmu (B4.8,
8.10), kakmo u 3D-neyamHu npucnocobaeHun 3a pazwupsaBaHe Bb3MoKHOCMUME Ha
MoBuAHuU pobomu3zupaHu cucmemu (B4.5, 8.5).

4. KomnlombpHo 3peHue u aBmomamu3iupada uHcnekuus (B4.4, 8.6, 8.8).

Pa3zpabomeHu ca cucmemMu 3a knacudpukauyus Ha kKoMnoHeHmMU U omkpuBaHe Ha
gedekmu no koHBelepHU AUHUU U pofomul3upaHu cucmemu, geMoHcmpupauwu
npuAokuMocm 3a aBmomamu3lauusa Ha koHmpoA Ha kauecmBomo.

Mpuao>kHume pazpabomku Ha M. 3azopcku umam gupekmHa uHgycmpuaaHa
cmolHocm, 3awomo npegaazam pabomewu, npuaokumu u ukoHomu4ecku
epekmuBHu peweHus 3a kalouoBu unXkeHepHU npouecu. MMIHmMezpaAHO nozaegHamao,
npPUHOCUMe ca 3Ha4uMmu, 3awomo Bogam go no-6bp3u, NO-MOYHU U NO-UKOHOMUYHU
UH>XeHepHU npouecu, koumo ca AecHuU 3a BHegpsABaHe, MexHoAOZU4YHO akmyaAHu u
HenocpegcmBeHo npuaokuMu B MogepHOmMOo npou3BogcmiBo u uHcnekyusa.

6. KpumuuHu 6eae>kku u npenopbku
Hamam kpumu4Hu 3a6eaexkku kbM npegocmaBeHumMe 3a peyeH3ua Mamepuaau.

Mpenopbkume Mu kbM 2A. ac. 3azopcku kacaam 6bgewemo My pazBumue u no-
koHkpemHo o6Aaacmume, B koumo mBopu ga 6bgam C no-2onAMa OpueHmMuUpaHocm
kbM memamukama Ha kaacuyeckama meopus Ha MexaHu3Mume u MawuHume. Apyea
Hacoka B koamo My npenopbyBam e ga pabomu e HanucBaHemo Ha y4yebHuuu u
noMazaAa 3a gucyunauHume, koumo npenogaBa Ha cmygeHmume.



7. AuyHu BneyamaeHusa u cmaHoBuwie Ha peueH3eHmMa

Cpeg konezume u cmygeHmume 2A. ac. Muxaua 3azopcku ocmaBs
BneyamaeHue 3a cnokoeH, ypaBHoBeceH u ucmuHcku aHzaXkupaH npenogaBamean,
kodmo nogxoXga kbM pabomama cu ¢ yBaxkeHue u BHuMaHue kbMm gemaduaa. lNpaBu
CUAHO BneyamaeHue u HezoBuam gobbp Bkyc kbm Myzukama. Kamo koaeza motl e
kopekmeH, BHuMameAeH u guckpemHo nogkpensaw, ymee ga pabomu B ekun u ga
Cb3gaBa cpega Ha B3auMHO yBakeHue. B cbwomo Bpeme e npodecuoHaaucm c
gbAboku HaydyHU no3HaHuA u wupok mexHuvecku Xopu3o0Hm, kolmo nogxoXkga kbM
u3cAegBaHuAama cu Memogu4Ho, Ho U ¢ mBopuecku 3apAg. Bcuyko me3u kayecmBa 20
npaBAam ueHeH YAeH Ha akagemMuyHama obwHocm.

SAKAKOYEHUE

Ha ocHoBama Ha npegcmaBeHume mpygoBe moxke ga ce HanpaBu u3Boga, ye 2A.
ac. Muxaun 3aezopcku npumexkaBa gocmambyHO 060CHOBAHU HayYHONPUAOXKHU U
NPUAOXHU NpuHoCcu, koumo geMoHCmpuUpam peaAHa UHgycmpuaAHa U MexHOAO2UYHA
3Ha4yumocm. HeeoBume pa3zpabomku nokazBam 3psaocm, nocaegoBameAHocm U
Bb3MOXkKHOCMU 3a BHegpaBaHe B uHgycmpusma. Te3u xapakmepucmuku HanbAHO
cbromBemcmBam Ha lNpaBuAHuka 3a ycroBuama u pega Ha 3aeMaHe Ha akageMuyHu
gAavkHocmu B TY-Codus.

Ha 6a3ama Ha 3ano3HaBaHemo ¢ npegcmaBeHume Hay4yHuU mpygoBe, maxHama
3Ha4yumMocm, cbgbpXkawume ce B mAxX Hay4yHU, Hay4HONPUAOXHU U NPUAOXKHU NpUHOCU,
HaMupaM 3a OCHoBameAHO ga npegaoXa 2A. ac. Muxaua 3azopcku ga 3aeme
akageMuyHama gabXkHocm ,goueHm” B npodecuoHaAHO HanpaBaeHue 5.1 MawUuHHO
uH>XeHepcmBo, no cneuuaaHocm ,TeopuA Ha MexaHu3Mume, MawuHume u
aBmomMamu3zupaHume AuHuuU*

Aama: 09.03.2026 a.

PEUEH3EHT:

/npo¢. gH Togop TogopoB/



REVIEW

of the competition for the academic position of "associate professor,"
ofessional field 5.1 Mechanical Engineering, scientific specialty: "Theory of
Mechanisms, Machines, and Automated Lines," announced in State Gazette No.
101/27.11.2025, with candidate: Senior Assistant Professor Dr. Eng. Mihail Hristov
Zagorski
Reviewer: Prof. DSc Todor Stoilov Todorov, Technical University of Sofia

1. General Information and Biographical Data

Senior Assistant Professor Dr. Eng. Mihail Hristov Zagorski was born on February
18, 1995, in Stara Zagora. He completed his secondary education at the Romain Rolland
Foreign Language High School in Stara Zagora. He earned his bachelor's and master's
degrees from the Technical University of Sofia and defended his doctoral thesis in 2020.
Dr. Hristov works as a junior specialist in the CAD/CAM/CAE in Industry Laboratory at the
Technical University of Sofia. He also works on humanoid robots, the programming and
implementation of microcontrollers and microcomputers, and the development of
automated solutions with Al at the Artificial Intelligence and CAD Systems Laboratory. Dr.
Hristov also works as an expert at the Sofia Tech Park Association for Scientific Research
and Development. He began teaching in October 2022. In 2023, he became a senior
assistant in the Department of Theory of Mechanisms and Machines at the Faculty of
Industrial Technologies at the Technical University of Sofia.

The Department Council of the Department of Theory of Mechanisms and
Machines proposed the current competition for associate professor (Minutes No.
4/13.01.2026). The Faculty Council of the Faculty of Industrial Technologies made the
decision regarding the competition, as reflected in the dean's report (Minutes No.
1/14.01.2026).

2.General Description of Materials Presented

The candidate has submitted a total of 40 scientific articles, a habilitation thesis,
two utility models, and a list of eight scientific research projects in which he has
participated for review. Two of the submitted publications are in quartile Q1 (['7.12,17.18),
one is in Q2 (b4.6), and four are in Q3 (b4.10, I'7.1, I'7.16, and [7.17). | accept all
submitted articles for review.

Mihail Zagorski's habilitation thesis combines ten refereed publications and forms
an integrated program in four interrelated areas: tribology and functionalization of
FDM/FFF materials — experimental studies of erosion and boundary wear, static and
kinetic friction; 3D scanning and reverse engineering - methods for comparing original
and prototype, scan-to-CAD, and application for restoring CNC processes (determining
residual allowance), as well as digital workflows with virtual models for environmentally
sustainable production; automation and robotization of 3D scanning — mechanical and



process integration of Trimble X7 with Unitree Go1 quadruped robot, including design of
supporting elements; educational/Industry 4.0-5.0 platforms and inspection — conveyor
with computer vision for quality control; use of FOSS tools (CAD/CAE, GNU Octave);
multicolor FDM printing and parameterization (HueForge).

The articles submitted can be grouped into the following main topics:

[} Tribology and functionalization of FDM/FFF: parametric studies have been
conducted on erosion and boundary wear, static and kinetic friction, and stick-slip,
correlations between printing parameters, and data on roughness and microhardness
have been obtained. The behavior under friction and functionalization through SiO,
coating on PLA has been investigated. Practical dependencies for the selection of
materials and settings for functional details (bearings, bushings, gears) have been
achieved (Articles B4.1, B4.3, B4,6 and B4.7).

Il) 3D scanning and reverse engineering for CNC and sustainability: Original-
prototype methodologies and heat shrinkage assessment have been developed; scan-
to-CAD for CNC recovery after tool breakage. Determination of residual allowance;
research on digital twins and virtual models for "eco-efficiency" with inaccurate initial
models; applications in infrastructure. Reduced downtime and waste, higher accuracy
and profitability in single or small batch production, reduced risk of collisions have been
achieved. (articles B4.2, B4.9, B4.10, and '7.10)

[Il) Automation and robotic scanning; CV inspection: Mechanical and process
integration has been achieved with Unitree Go1 and + Trimble X7 carriers, rapid
prototyping and mode testing; A conveyor module with computer vision for automatic
defect detection has been created with an educational and industrial demonstrator. The
achievement in this group is a step towards autonomous, repeatable, and safe scanning

of industrial objects; practical benefits for quality control and training. (articles B4.5, B4.4,
r8.5,18.6,18.8,and 8.11).

IV) Education, FOSS, and multicolor FDM: Accessible engineering calculations
and simulations with FOSS (GNU Octave, CAD/CAE) have been performed through
validated tasks; HueForge (Transmission Distance) for parameterization of multicolor
FDM reliefs. An achievement in this group is the creation of a lower threshold for analysis
and simulation in academic and SME environments; new visual, marketing, and training
applications. (Articles7.9and '7.17)

V) Sustainable technologies and composites: Delamination of PV panels has been
achieved using a heated metal thread; Composites have been created using waste fillers
such as carbon particles with a good balance between lightness and mechanical
strength. (Articles 7.12,17.13, add '7.16)

VI) Innovative research on Al-Si alloys: A systematic program has been created
covering structure, hardness, roughness, and wear at T5, T6, and T7 and modifiers;
Restoration of defective FDM parts through a practical procedure for saving parts after a
print interruption. Articles (7.3, 7.5, 7.6, 17.7,17.8, I7.11, 7.14, [7.15, ['7.18, and

[8.12))



VIl) Reverse engineering of difficult objects; A portfolio of techniques for 2D
images and transparent materials is presented: (articles '8.1, '8.7, 8.9, I'8.1 0)

3. General description of the candidate's scientific research and

applied scientific activities

The scientific activity of Senior Assistant Professor Mihail Zagorski is distinguished
by a clear engineering integration between the tribology of FDM/FFF materials, 3D
scanning and reverse engineering, automation and robotic measurement, digital
workflows, and sustainable technologies. His research combines experimental depth
(tribological metrics, parametric analyses, functionalization through ceramic coatings)
with an applied orientation. His research combines experimental depth (tribological
metrics, parametric analyses, functionalization through ceramic coatings) with an
applied orientation focused on real industrial cases such as CNC process restoration,
metrological control, mobile scanning, and computer vision inspection.

Zagorski is building a consistent line of developments that turn additive
manufacturing and 3D scanning into practical tools for precision and sustainable
engineering. His solutions in the field of robotic scanning, multicolor FDM, FOSS
instrumentation, and PV panel recycling demonstrate innovation, methodological clarity,
and practical industry focus. There is also a noticeable trend towards building a
systematic approach from experiments and metrological comparisons to complete
digital workflows.

As a result, his scientific and applied work covers the technological cycle from
design and measurement to production, inspection, and sustainability, which makes a
significant contribution to both academic research and modern implementations of
Industry 4.0-5.0.

4. Assessment of the candidate's pedagogical training and activity

| have no direct observations of the candidate's pedagogical activity. From my
attendance at several presentations and lectures by Senior Assistant Professor Zagorski,
| was left with the impression that he has pedagogical talent, knows how to conduct
himself professionally in front of an academic audience, and knows how to capture its

attention.

5. Main scientific and applied scientific contributions

The applied scientific and applied work of Assoc. Prof. M. Zagorski covers three
key areas of direct engineering and industrial value: tribology of FDM/FFF materials,
recycling of photovoltaic panels, as well as 3D scanning, additive manufacturing, and
computer vision in industrial applications

1. Tribological applications (B4.3, B4.6).

Zagorski establishes practically significant dependencies between material, load,
and tribological behavior of 3D-printed polymers and composites. The results support
the selection of materials for functional components manufactured with FDM.



2. Recycling of photovoltaic panels ([7.12, M1, MM2).

Prototypes for mechanical delamination of PV panels have been proposed and
tested, with two utility models registered. The approach has real potential for
implementation in cost-effective recycling processes.

3. Industrial applications of 3D scanning and additive technologies (B4.2, B4.5,
B4.9,17.10; B4.8,18.5, and '8.10).

Zagorski applies 3D scanning for rapid metrological assessment, prototype-
nominal comparison, and reduction of production cycles (B4.2), as well as for periodic
inspections of large-scale loaded structures (G7.10). An approach has been developed
for restoring CNC trajectories after tool breakage by scanning and calculating the
residual allowance (B4.9). In the field of additive manufacturing, methods have been
created for virtual reconstruction, optimization, and printing of damaged mechanical
elements (B4.8 and '8.10), as well as 3D-printed devices for expanding the capabilities
of mobile robotic systems (B4.5 and 8.5).

4. Computer vision and automated inspection (B4.4, 8.6, 8.8).

Systems have been developed for component classification and defect detection
on conveyor lines and robotic systems, demonstrating applicability for quality control
automation.

M. Zagorski's applied developments have direct industrial value because they
offer working, applicable, and cost-effective solutions for key engineering processes.
Viewed holistically, the contributions are significant because they lead to faster, more
accurate, and more economical engineering processes that are easy to implement,
technologically up-to-date, and directly applicable in modern manufacturing and
inspection.

7. Critical remarks and recommendations

| have no critical remarks on the materials provided for review.

My recommendations to Senior Assistant Professor Zagorski concern his future
development and, more specifically, the areas in which his work should be more focused
on the subject of classical theory of mechanisms and machines. Another area in which |
recommend he work is writing textbooks and teaching aids for the subjects he teaches to
students.

8. Personal impressions and opinion of the reviewer

Among colleagues and students, Senior Assistant Professor Mihail Zagorski
leaves an impression of a calm, balanced, and genuinely committed teacher who
approaches his work with respect and attention to detail. His good taste in music also
makes a strong impression. As a colleague, he is fair, attentive, and discreetly supportive,
able to work in a team and create an environment of mutual respect. As a colleague, he
is fair, attentive, and discreetly supportive, able to work in a team and create an
environment of mutualrespect. At the same time, he is a professional with deep scientific



knowledge and a broad technical horizon, who approaches his research methodically but
also with creative energy. All these qualities make him a valuable member of the
academic community.

CONCLUSION

Based on the presented works, it can be concluded that Senior Assistant
Professor Mihail Zagorski has made sufficiently substantiated scientific and applied
contributions that demonstrate real industrial and technological significance. His
developments show maturity, consistency, and potential for implementation in industry.
His developments show maturity, consistency, and potential for implementation in
industry. These characteristics fully comply with the Regulations on the conditions and
procedure for occupying academic positions at TU-Sofia.

Based on my review of the scientific works presented, their significance, and the
scientific, applied scientific, and applied contributions they contain, | find it reasonable
to propose that Senior Assistant Professor Mihail Zagorski for the academic position of
"associate professor" in professional field 5.1 Mechanical Engineering, in the specialty
"Theory of Mechanisms, Machines, and Automated Lines."

Date: 09.03.2026
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/Prof. DSc Todor Todorov, PhD/



