CTAHOBUIIE

3a JUCepTAllMOHHUA TPY/ 3a MoJdydaBaHe Ha 00pa3oBaTeIHA M Hay4Ha CTEICH
,,JJOKTOP* mo npodecnonanno Hanpasienue 5.1. MalmmmHAO HHXKEHEPCTBO,
Hay4Ha CIIEHHAIHOCT ,,MalllMHU ¥ IPOLIECH B JIEKATA POMHUIIIJIEHOCT

ABTOp Ha 1McepTANMOHHUSA TPyA: WMHXK. YMMme Mcemann Kananbk

— JIOKTOpaHT B peoBHA (hopma Ha 00yyeHue, OTYUCIIEH C MPaBO Ha 3alluTa 1o
JIOKTOpCKa Tporpama ,MallMHU WU TpolecH B JieKaTa MPOMUILICHOCT Ha
Texuuuecku pakynrer Ha HOrozamanen yausepcutet ,,Heodut Puiicku .
Tema Ha jaucepranmoHHusi _Tpya: ~EKcriepuMeHTamHO U3CIEBaHE Ha
(GPUKIMOHHUTE XapaKTePUCTUKH HA THhKAHU IUIOIIHM W3JENus, U3pabOTEeHU OT
€CTECTBEHM BJIaKHa".
M3rorBuJi_cTaHoBHUIIETO: NPpod. a-p uHx. Muxo SnkoB Muxos, UITA3P H.
[lymkapo“ — obmact Ha Buciie oOpa3oBaHue S.TeXHUUECKH HayKH,
npodecruoHanHo HanpasiieHue 5.1.MalmHHO HHXKEHEPCTRO.

Hacrosmoro cTaHoBHINE € M3rOTBEHO BH3 OCHOBa Ha 3amoBen Ne 887 ot
29.04.2024 ron. na Pexropa Ha FOro3zamanen ynusepcurer ,,Heodur Puncku® —
npod. a-p Hukonait Mapun, npu cna3BaHe Ha usuckBanusita Ha 3PACPbH u
Bbrpemnnte mnpaBuia 3a pa3BUTHUE Ha akaJeMU4yHus cbcraB B HOrozamaaeH
yHUBepcuteT ,,Heoput Puncku® .

1. AKkTyastHOCT Ha MP00JieMa B IMCEPTAIUOHHUSA TPY/

TeMmoBeTe Ha pa3BUTHE HA NPOU3BOJACTBOTO M HOMEHKJIATypara Ha
pou3BeXkaaHaTa MPOAYKIIUS HEMPEKbCHATO c€ yBean4aBaT. Pa3zpaboTBar ce HOBU
TEXHOJIOTUH, TAapajelHO C€ yBEJIWYaBaT M M3UCKBAHMUATA KbM H3Jenusita. B
o0nacTTa Ha TEKCTWIAa U OOJEKJIOTO HABIMW3aT HOBU MATE€pPUAIH, PA3IMYHU T10
ChCTaB W CTPyKTypa. ToBa mpezmnosiara pa3mupsiBaHe W 3aabji004yaBaHe Ha
W3CJICIBAHUATA, CBBP3aHU C TEXHUTE (PPUKIIMOHHU XapaAKTECPUCTUKH.

B T03u acnekT ch3maBaHETO, U3CIAEABAHETO U aHATN3BT HAa (PUKIIMOHHUTE
XapaKkTepUCTUKA Ha HOBUTE BHUJOBE TEKCTUJIHU MaTepHaii ca W e ObaaT
aKTyaJHU.

2.CTeneH HA MO3HABaHe HA CHCTOSIHMETO HAa MPo0JieMa W TBOPYECKa
HHTEpNpeTALMS HA JUTEPATypHHUS 0030p

bubnuorpadckara crpaBka KbM TUCEPTAIIMOHHMS TPYJ HAa Mar. UHXK. YMMe
Ncmann Kamanbk — BikimtouBa 104 nuteparypHu u3TouHMKa, oT kouto 20 ca Ha
KUPWINIA, /9 — Ha JIATUHUIA U 5 - HHTEPHET aJIpeCH.

AHanu3bT Ha TaKbB OpOMl M3TOYHWIIM, OCHOBHATa 4acCT OT KOWTO Ca OT
Yy>KJ aBTOPH, MMOKa3Ba J00PO Mo3HaBaHe HA mpodiema. [[ucepTalmoHHUST TPy
€ IOCTPOEH JIOTHYECKH U M0 y/IauHa CXeMa, C U3I0JI3BaHE HA CUCTEMHUS MOIXO/I.

YcTaHOBEHO €, ue:
> HEJIOCTAThYHO € HW3CJICIBAHO BIIMSHUETO Ha IUION[HATA Maca W HIKOU
CTPYKTYpPHHM XapaKTEPUCTHUKH, KaTO I'bCTHHA MO OCHOBATa U MO BBTHKA, BBPXY
(GPUKIIMOHHUTE XapaKTePUCTUKY HA MAMYYHUTE ThKaHH;




»  HEIOCTaThbYHO Ca U3CJICABAHM (PPUKIIMOHHUTE XapaKTEPUCTHKH Ha
BBJIHCHUTE U BBJIHEH TUIl ThKaHU, KAKTO U HA KOIIPUHEHUTE ThKaHH;

> 32 Ja Cce€ OTroBOpM Ha TMOBUIICHUTE W3UCKBAaHUS € HEOO0XO0JUMO
pasmupsiBaHe W 3aAbJI00YAaBaHE HAa W3CIACABAHUATA Ha (PPUKIIUOHHUTE
XapaKTepUCTUKU HA ThKaHU, U3pa00TEHU OT €CTECTBEHHU BIIAKHA.

3anbpn00UeHUAT aHaIN3, HAMPaBeH OT JOKTOPAaHTa, My IO3BOJISIBA SICHO U
TOYHO Ja (hopMyupa 1eaTa Ha HAyYHOTO U3CIEeBaHE U 33J]aUlTe, C PEIIaBaHEeTO
Ha KOUTO T OW ce MOCTUTHAaIA.

3.0neHka Ha pa3padoTeHus: JUCEPTANNOHEH TPY/

JlucepTallMOHHUAT TPyl € MOJrOTBEH IPHU CIla3BaHE Ha WM3HUCKBAHUATA 32
obopMsiHE Ha TakbB BUJ HaydeH Tpya. Bxmrousa 139 crpanuiu, B T.4. 122
Tabauiy, 5 ¢purypu u 22 rpadguku.

OCHOBHUSAT TEKCT BKJIIOYBA YBOJ M TET IJaBU: AHAIIU3 Ha CbCTOSHUETO U
W3CJICIBAHUATA, CBBP3aHU ¢ GPUKIIMOHHUTE XapaKTEPUCTUKUA HA ThKAHU TUIOLIHU
uzzaenus: M3mosi3BaHu METO/IM, U3MEPBATEIIHU YCTPONUCTBA, YPEIU U MaTepUaliu;
ExcniepuMeHTanHu U3CiieABaHUs Ha PPUKIIMOHHUTE XapaKTEPUCTUKU HA ThKaHWU,
n3pabOTEeHU OT TPUTE OCHOBHU BHUJA €CTECTBEHM BIlakHA, M3cnenBaHe BIUSHUETO
Ha (akrtopa ,,HaToBapBaHe* BbpXy mpoleca Ha TPUEHE 332 TPUTE OCHOBHU BHJA
€CTeCTBEHU ThKaHM, M3cieBaHe BIUSHUETO HA OCHOBHU TEXHOJOTUYHU (PaKTOPHU
BBPXY cTaTuyHusl koepuiueHT Ha TpueHe npu nokor OJIC-OJIC 3a ocHOBHUTE
BHJIOBE €CTECTBEHHU ThKaHH.

CtpykTypara Ha  JUCEpTAllMOHHUSA  TPyA  CjelBa  JIOTHYHATa
MOCJIE0OBATEIHOCT HA €TalUTe Ha MPOBEICHOTO HAy4YHO M3cieaBaHe. Bcuuku
TJIaBH Ca OHATJIEJIEHU C TaOMUIM U TpadUKU U 3aBBPILIBAT C U3BOJIH.

OO6muTe M3BOAM OTpa3siBAT B IBIHOTA PE3YJATATUTE OT M3BBHPIICHOTO
HAy4YHO M3CJIe/IBAHE M TMOTBBPKAABAT KOMIIETEHTHOCTTAa Ha JOKTOpPAaHTa IIO
pasTIekKIaHUTE MPOOJIEMHU.

4.0ueHka HAa [0CTOBEPHOCTTA HAa MaTepuajia, BbPXY KOWTO ce
OCHOBABAT NPUHOCHUTE

N3non3eanute ot unk. YMme Mcemann Kamanbk MeToau, u3MepBaTEIHU
YCTPOMCTBA, ypelu W MaTepuaiu, KaKTO W U3BBPIICHUTE EKCIEPUMEHTATHU
M3CIIE[IBAHMSI Ca B3aMMHO CBBp3aHM, IO3BOJIABAT Ja CE€ pelaTr 3aJayuTe Ha
HAy4YHOTO WM3CJI€IBAHE M Ja C€ IMOCTUTHE IMenra My. TeopeTuyHata U
eKCIIepUMEeHTalHa paboTa, Oa3uWpaHa Ha TAX, € U3BBPIICHA B IMBJIEH 00eM, C
HeoOXoaUMaTa MPEIU3HOCT U KOPEKTHOCT B KaTenapa ,,MalluHHO WHKEHEPCTBO
Ha FOro3amnanen ynusepcurer ,,Heodut Puncku* .

N3BoauTe KbM OTIENHUTE TJIaBH HA JAUCEPTAIIMOHHUS TPYA C€a JIOTUYHO
CJIEJCTBUE OT PE3YJATATUTE HA OTJACITHUTE €Talu Ha HAay4YHOTO HU3CIIe/IBaHE, a
o0IUTE W3BOJAM OTpa3sBaT B IBIHOTA PE3YJITATUTE OT W3BBPIICHOTO HAYYHO
W3CJIeIBAHE W TOTBBPXKAABAT KOMIIETEHTHOCTTa Ha  JOKTOpaHTa IO
pasTiIekIaHUTE MPOOJIEMHU.

N3Xx0XkIaku OT TrOpenoCOYEHOTO MOXKE Ja C€ MpUeMe, Y€ TOIYyYEHUTE
pe3yATaTH U MPUHOCUTE Ca HANPABEHU HA JOCTOBEpHA MH(OPMAIMOHHA OCHOBA.



S.IJIpuHOCH HA JMCEPTANMOHHUA TPYI

[IpencraBeHUsAT MU 3a CTAHOBWINE JTUCEPTALMOHEH TPYH MpEACTaBIIABA
KOMILUIEKCHO Hay4yHO u3cieaBane. [lonmyyeHure pe3ynratu U HallpaBeHUTE U3BOJIU
U MPEJIOKEHUS ChIbPKAT HAYYHO-TIPUIIOKHU U TPUIJIOKHU TPUHOCH 3a TEOpUSITa
W TpaKkTUKaTa B o00JacTTa W3CIACABAHETO U OICHKAaTa Ha (PUKIHOHHUTE
XapaKTepUCTUKU HA ThKaHU TUJIOIIHYU U3/, @ UMEHHO '
1.YcTaHOBEHU M aHAIM3UPAHU Ca 3aBUCUMOCTH MEKIY OCHOBHM T€XHOJOTMYHU U
CTPYKTYPHH XapaKTEPUCTUKH HAa ThKAaHU BBbPXY (PPUKIIMOHHUTE XapaKTEPUCTUKHU
Ha €IHM OT HaW-4eCTO H3IOJ3BAHUTE €CTECTBEHU TEKCTWIHM MaTepualid —
MIAMy4YHH, BHJIHCHU Y BBJIHEH TUIM U KOTIPUHEHU;
2.3cneaBaHo € BIMSHMETO Ha IUIOIIHATA Maca M HAKOM CTPYKTYpHHU
XapaKTePUCTUKH KaTo, I'bCTHUHA I0 OCHOBAa U BBTHK BBPXY (PPUKIIMOHHUTE
XapaKTEPUCTUKU: TIPU MOKOW M MPHU IIB3raHE — 32 MaMy4YHU ThKaHU, MPH MOKOM
U TIpU ITB3TaHE - 3a BBJIHEH M BBJIHEH THUII, MPU MOKOW W MpHU IUTb3raHe — 3a
KOIPUHEHU ThKaHU,
3.YcraHoBeHa € 3aBUCUMOCTTa MEXAY KOe(PUIIMEHTa HAa TPUEHE MPHU MMOKOW U MPU
IUTh3raHe U HOPMAJHUS HATHCK 3a PAa3jU4YHU MO ChCTaB U CTPYKTypa BBJIHEHU U
BBJIHCH TUI ThKaHU, TAMYYHU ThKaHU U KONIPUHEHU ThKaHU,
4.JlokazaHa € XHWIIOT€3aTa 3a ChHIECTBEHATAa 3HAYMMOCT HA BJIMSHUETO Ha
dbakTopuTte ,,HaToBapBaHe W ,,IUIONIHA Maca“ IMOOTACIIHO M CHhbBMECTHO BBPXY
CTaTUYHUSA KOe(HUIIMCHT Ha TPUEHE MPHU MOKOW M MOCOKATa Ha Pa3lojoKeHUEe Ha
n3zcnenBanute oopasnu OJIC — OJIC 3a BbIHEHM W BBJIHEH THIl ThbKaHU M 3a
KONPUHEHU ThKaHHU.
5.YcraHoBeHa € Kopemamusata MexXay (QpUKIUOHHHS HHACKC, (PUKIIMOHHUS
napaMeTbp M (QPUKIUMOHHUA (aKTOp W HATOBAPBAHETO MPU KOIPHHEHUTE
TEKCTUJIHU MaTepUaH;
6.IlosiyueHn ca HOBU JaHHU 3a CTATUYHUSI U JUHAMUYHUS KOe(PUIIMEHTH Ha
TPUEHE MPHU BBJIIHCHUTE U BHIHEH TUIl ThKaHU U MIPU KOMIPUHEHUTE ThKaHU,
7.1I0TBBpAEHO €, Y€ CTAaTUYHUTEC W AUHAMUYHHUTE KOC(PUIMEHTH Ha TpHUEHE
HapacTBaT MPOMOPIMOHATHO Ha HaTucka. [Ipu mpoBeaeHUTE EKCHIEPUMEHTU €
JI0Ka3aHa XUIoTe3aTa 3a Bb3IPOU3BOIUMOCTTA Ha Mpolieca.

6.0neHKa HA CTeNeHTA Ha yYacTHe HA JOKTOPAaHTa B pa3padoTKaTa Ha
AUCEPTANUATA U IPUHOCUTE

CuuTaM, Y€ JOKTOpCKaTa JucepTalys W MPUHOCHUTE ca JIMYHO JIeJI0 Ha
JIOKTOPAHTA.

OcHoBaHue 3a TOBa TBBPJICHUE MU JIaBaT Jo0paTa TEOPETUYHA IMOJITOTOBKA
Ha JOKTOpaHTa, BHJHA OT HaMNpPaBEHUS TEOPETHUUYEH aHaju3, JETaiIHO
pa3paboTeHUTEe METOAWKH 3a EKCIICpUMEHTAJIHO H3CJICJABAaHE W ITBJIHOTATa Ha
HamnpaBEHUTE U3CJICIBAHUS U aHATIU3BT UM.

OueHsiBaM MO JOCTOMHCTBO W CHJACHCTBUETO, OKA3aHO OT HAYYHHSAT MY
PBKOBOJIUTEJ, 3a HACOKHUTE, aJCKBAaTHOCTTa M NPWIOKUMOCTTAa HAa HAy4YHOTO
W3CIIeIBaHE.

7. KputuuHu 0eJie:KKH M PenopbKU



7.1.Homepupanero Ha Tabiunute u QUTYpPUTE B IUCEPTAIMOHHUS TPYI €
MPEKAJIEHO U HEHYKHO YCJIOKHEHO;

7.2.0nucanuero Ha urypute, rpadukutre U GOpMyIHTE HE € yeIHAKBEHO,
HaJIMIIE ca MPOIYCKU U HECHOTBETCTBHS;

7.3. Tabmumure / 122 O6posi/ ca MHOTO pa3apoOeHu, MOTaT J1a C€ OOCAMHST 10
apTHUKYJIW WM 10 APYT KpUTepuu, 6e3 fa ce ryou nHPOpMaTHBHOCTTA UM;

7.3.IlpenopbuBaM Ha JOKTOpaHTa TpPU CIEABAIIUTE CU IMyOJMKAIUU Ja
OTYMTa, Y€ TapamMeTpu KMMa caMoO Mpu pabOTEeH MpOIEeC, a U3JAENUATa UMar
XapaKTEPUCTUKHU.

8. lly0mmkanuu mo JucepTaluoOHHUs TPy

OCHOBHUTE pe3yATaTH OT AUCEPTALMOHHUSA TPyA Ha MHX. YMMe Mcmaunn
Kamanbk ca oTpa3eHM B 4YeTHpU MNYONMKAlMA B CIHMCAHUS U COOPHUIIM OT
JOKJIa/IM Ha HayYHU KOH(pEpEHIUH.

ABtopedepaTsT € ¢ o6em ot 40 crpanuny, B T.4. 19 Tabmumm, ¢urypu u
rpaguku. OPopMeH € B CbOTBETCTBUE C U3UCKBAHUATA, KaTO Cle/IBa CTPYKTypaTa
U CHABPKAHUETO Ha AWCEPTAMOHHUA TpyA. lIpemcraBs sSCHO W B JOCTaThYHA
CTENEH W3BbpLIEHaTa OT JOKTOpaHTa Hay4yHO-U3CIeAoBarelicka paboTta u
MOJIyYEHUTE PE3YyNTATH.

3AKJIIOYEHHUE:

JlucepraiiioHHUAT Tpya Ha UHXK. YMMe Mcemann Kammanbk € Ha akTyaiaHa
TeMa M € pa3paboTeH Ha MHOro Ja00po HayuyHo HHBO. OTiiMyaBa c€ CbC
3aJIbJI00YEHOCT, CTPEMEXK 3a M3CICABAHE Ha pas3TiekKIaaHus MPoOIeM OT BCUUKU
TJIETHU TOYKU C €)1 PEaTHO M TMPAKTHUYECKO MPUIIOKEHHE Ha PE3YNTATUTE OT
Hay4yHaTa JedHOCT. HayuyHO-NIpUNIOKHUTE U MPUIIOKHUTE NMPUHOCH PA3MIUPSIBAT
U Tpeuu3upar 3HaHUATa B o0nacTra Ha (PUKIMOHHUTE XapaKTEPUCTUKHU Ha
ThKaHHU IJIOIIHU U3/IETHs, U3PA00TEHH OT €CTECTBEHH BJIaKHA.

M3nbnuenn ca usnckBanusta Ha 3PACPD, IlpaBunHuka 3a HEroBOTO
MPWIOKEHUE, KAaKTO M CHCHUPUIHUTE M3MCKBAHUS 3a MPUA0OWBAHE HA HAay4YHA
CTEMEH IO OTHOIIEHHE Ha O00XBaT, 00EM M KauyeCTBO Ha TEOPETUUHUTE U
EKCIIEPUMEHTATHUTE U3CJIeIBAHUS.

Bb3 ocHOBa Ha Te3u 3akiIIOUEHHs mOpeayiaram Ha YBaxaemoro HaydHo
XKypu J1a npuchau Ha uHX. YMmme Memann Kananbk oOpa3zoBarenHaTa v HaydHa
creneH "JlokTop" B mpodecuonanHo HamparieHue 5.1.MamHHO MHXEHEPCTBO
M0 Hay4YHa CIEIUATHOCT ,,MaIHu ¥ MPOIECH B JIeKaTa MPOMHUIIIICHOCT .

16.05.2024 . MB3roTBUI CTAHOBHUILETO: . .« « v v v v v v v e

Codus / mpod. M. MuxoB
/



STATEMENT

for the PhD thesis to obtain the educational and scientific degree " PhD" in the
professional field 5.1. Mechanical engineering, scientific specialty "Machines and
processes in the light industry"

Author of the PhD thesis: Eng. Umme Ismail Kapanak

— PhD student in full-time studies graduated with the right to defend the PhD
program "Machines and processes in the light industry” of the Technical Faculty
of Southwest University "Neofit Rilski."
Thesis topic: "Experimental study of the friction characteristics of woven area
products made from natural fibers"
Prepared the statement: Prof. PhD Eng. Prof. Miho Yankov Mihov, ISSAPP
“N. Poushkarov” — field of higher education 5.Technical sciences, professional
field 5.1.Mechanical engineering.

This statement has been prepared based on Order No. 887 of 29.04.2024 of
the Rector of Southwestern University "Neofit Rilski" - Prof. PhD Nikolay Marin,
in compliance with the requirements of the Law on Academic Staff Development
at Southwestern University "Neofit Rilski".

1. Relevance of the Thesis Problem

The rate of production development and the range of products manufactured
are constantly increasing. New technologies are being developed, and the
requirements for the products are increasing in parallel. New materials, different
in composition and structure, are entering the field of textiles and clothing. This
implies an expansion and deepening of research into their friction characteristics.

As the textile industry continues to evolve, the creation, study, and analysis
of the friction characteristics of new types of textile materials remain not just
relevant, but a constant necessity. This is a testament to the ongoing and future
relevance of this area of research.

2. Degree of knowledge of the state of the problem and creative
interpretation of the literature review

The bibliographical reference for Eng. Umme Ismail Kapanak's PhD thesis
includes 104 literature sources, 20 of which are in Cyrillic, 79 of which are Latin,
and 5 of which are Internet references.

The analysis of several sources, most of which are from foreign authors,
shows a good knowledge of the problem. The PhD thesis is logically and
appropriately constructed using the systematic approach.

It is established that:

»  The influence of the areal mass and some structural characteristics, such as
warp and weft density, on the friction characteristics of cotton fabrics has been
insufficiently investigated;

»  The friction characteristics of wool and wool-type fabrics, as well as silk
fabrics, have been insufficiently investigated,;




> In order to meet the increased demands, it is necessary to extend and
deepen the research on the friction characteristics of fabrics made of natural
fibers..

The in-depth analysis made by the PhD student allows him to clearly and
accurately formulate the purpose of the scientific research and the tasks that would
be achieved by solving it.

3. Evaluation of the PhD thesis

The PhD thesis is prepared according to the requirements for formatting
this type of scientific work. It is 139 pages long and includes 122 tables, 5 figures,
and 22 graphs.

The main text includes an introduction and five chapters: Analysis of the
state of the art and research related to the friction characteristics of woven area
products: methods, measuring devices, instruments and materials used,;
Experimental studies of the friction characteristics of fabrics made of the three
main types of natural fibers; Investigation of the influence of the load factor on
the friction process for the three main types of natural fabrics; Investigation of the
influence of the main technological factors on the static coefficient of friction at
rest OLS-OLS.

The PhD thesis structure follows the logical sequence of the stages of
scientific research conducted. All chapters are illustrated with tables and graphs
and conclude with conclusions.

The general conclusions reflect the results of the scientific research and
confirm the doctoral candidate's competence in the problems under consideration.

4. Assessment of the credibility of the material on which the
contributions are based

Used by Eng. Umme Ismail Kapanak's methods, measuring devices,
instruments, and materials, as well as the performed experimental studies, are
interrelated and allow them to solve scientific research tasks and achieve their
goals. The theoretical and experimental work based on them has been carried out
in total, with the necessary precision and correctness in the Department of
Mechanical Engineering of Southwest University "Neofit Rilski".

The conclusions to the individual chapters of the dissertation work are a
logical consequence of the results of the individual stages of the scientific
research, and the overall conclusions reflect in full the results of the scientific
research and confirm the competence of the doctoral candidate in the problems
under consideration.

Based on the above, it can be assumed that the results and contributions
obtained are based on reliable information.

5. Contributions of the PhD thesis
The PhD thesis submitted is a complex scientific study. The results obtained and
the conclusions and suggestions made contain scientific and applied contributions
to theory and practice in the field of research and evaluation of friction
characteristics of woven area products, namely:



1. Relationships between essential technological and structural
characteristics of fabrics on the friction characteristics of some of the most
commonly used natural textile materials - cotton, wool and wool-type, and silk -
are established and analyzed;

2. The influence of the areal mass and some structural characteristics such
as warp and weft density on the friction characteristics at rest and at sliding for
cotton fabrics, at rest and at sliding for wool and wool-type fabrics, at rest and at
sliding for silk fabrics is investigated;

3. The dependence between the coefficient of friction at rest and at sliding
and the average pressure for woolen and wool-type fabrics, cotton fabrics, and
silk fabrics of different compositions and structure has been established:;

4. The hypothesis of the significance of the influence of the factors "load"
and "area mass" separately and jointly on the static coefficient of friction at rest
and the direction of the placement of the investigated specimens of CFRP - CFRP
for wool and wool-type fabrics and silk fabrics is proved.

5. The correlation between the friction index, friction parameter, and
friction factor and load in silk textiles was found,;

6. New data on static and dynamic friction coefficients for wool and wool-
type fabrics and silk fabrics were obtained,;

7.1t is confirmed that the static and dynamic friction coefficients increase in
proportion to the pressure. The reproducibility hypothesis of the process has been
proved in the experiments.

6. Evaluation of the PhD student’s participation in the development of
the PhD thesis and contributions

The PhD thesis and contributions are the personal work of the PhD
student.

This statement is substantiated by the PhD student's robust theoretical
background, evident in the thorough theoretical analysis, detailed methods of
experimental investigation, and comprehensive research and analysis.

| also appreciate the assistance provided by his supervisor in providing
guidance, adequacy, and applicability for the research.
7. Critical comments and recommendations

7.1 The numbering of tables and figures in the thesis is excessive and
unnecessarily complicated;

7.2.The description of figures, graphs, and formulas is not uniform; there
are gaps and inconsistencies;

7.3.The tables / 122 items/ are very fragmented; they can be grouped by
items or by other criteria without losing their informativeness;

7.3. 1 recommend that the PhD student consider that parameters are only
present in a workflow and that articles have characteristics in their next
publications.

8. Publications on the PhD thesis



Four publications in journals and proceedings of scientific conferences reflect
the main results of Eng. Umme Ismail Kapanak's thesis.

The abstract is 40 pages long and includes 19 tables, figures, and graphs. It is
formatted according to the requirements, following the structure and content of
the dissertation. It clearly and sufficiently presents the research work carried out
by the doctoral candidate and the results obtained.

CONCLUSION:

The PhD thesis of Eng. Umme Ismail Kapanak is a topical subject that has
developed at an excellent scientific level. It is distinguished by thoroughness and
an aspiration to study the considered problem from all points of view with the aim
of real and practical application of the results of scientific activity. Scientific and
applied contributions expand and refine the knowledge of friction characteristics
of woven area products made of natural fibers.

The requirements of the Law on Research and Development and the
Regulations for its application, as well as the specific requirements for obtaining a
scientific degree in terms of the scope, volume, and quality of theoretical and
experimental research, have been fulfilled.

Based on these conclusions, | propose that the Honourable Scientific Jury
award Eng. Umme Ismail Kapanak the educational and scientific degree "Doctor"
in the professional field 5.1.Mechanical engineering in the scientific specialty
"Machines and processes in light industry."

16.05.2024 Prepared the statement: . .............

Sofia / Prof. M. Mihov /



