HAIIMOHAJIEH BOEHEH YHUBEPCUTET ,,.BACWJI JIEBCKHN”
5000 rp. Beaiuko TbopHOBO, OyJ1. ,,bBaArapus” Ne 76

OAKVYIITET ,,JJIOTUCTUKA U TEXHOJIOT'UU*
KATIPA ,,YIIPABJIEHUE HA PECYPCHU U TEXHOJIOI'NH*

OTroBoprp

Ha KPUTUYHUTE OENEKKU U MIPENOPHKU B PEIEH3UUTE U CTAHOBUIIATA
Ha YIECHOBETE Ha HAYYHOTO XKYPH,
omnpeiesieHn cbe 3anoBell Ha Havannuka Ha HanimoHanHUs BOGHEH YHUBEPCUTET
,,Bacumn Jlescku” Ne PJ1-06-77/02.04.2024 r.
10 JUCEPTALMOHEH TPY/l HA TEMA:
,,/13cIieIBaHe Ha Bb3MOHOCTUTE 33 YCHhBBPIICHCTBAHE HA TTOJABUKHUTE
PEMOHTHHU CpPEJICTBA BbB BOPHKEHHUTE CHIK Ha Pemybnuka brarapus®
OT aBTOpa Maiop unxeHnep Hukouaii liBanos

VYBajkaeMH 4ICHOBE Ha HAYYHOTO KYPH,

Hckpeno Onaronaps 3a OTIPABEHUTE KPUTUYHU OENIEXKKH, TPENOPHKUA U
CbBETH, KOUTO CIOJEIMXTE BbB BAIIUTE PELEH3UU U CTAHOBUIIA OTHOCHO
paboTaTa Mu o aucepTanronHus Tpya! [Ipuemam ru ¢ IbJIHO ChITIACUE U LI TH
B3€Ma [10J] BHUMaHue. BamaTta KOHCTpYKTHBHA 00paTHA BPb3Ka € OT ChIIECTBEHO
3Ha4YeHHUE 3a MEH, 3a OBICIIOTO MU Pa3BUTUE, HAYUYHO-U3CIIE0BAaTEICKa paboTa

Y yOJTUKAIIMOHHU JIEHHOCTH.

B otroBop Ha BbIpoca oT cTaHOBHIIETO Ha Aou. A-p ['eopru KomuroBu

— KakbB Tun excrpynep usnonsBare Ha Bamus FDM mpunTep 3a n3pabotka Ha
3B0HOTO KOuI€JIo - ,,Direct drive* wim ,,Bowden™?

KakTo € mocoueHo B AUCEpPTALIMOHHUS TPYJ NPUHTEPHT, HA KOWTO €

ornevaTaHo 360HOTO Koelno, ¢ CreatBot DX plus. IIpou3BoguTensaTt e moaopan



TUI'BT Ha eKcTpyzaepa na e “Bowden”, koeTo ocurypsiBa mo-HHCKa Maca Ha
NOJBM)KHUTE KOMIIOHEHTH Ha IedaTtaliaTa TIjaBa, a OTTaM M I0-BHUCOKa

MMPpCOMU3HOCT HA 11CHaT.

B oTroBOp Ha BBIPOCa OT CTAHOBHUIETO Ha aou. A-p 'eopru Komurosn
— HeoOxomuma 11 € JONbIHUTENHA MEXaHMYHa oOpa0oTKa 3a MOCTHTaHe Ha
toyHocTTa oT 0,1 mm Ha oTrBopa (4 OT UepTex 2 Wiu pazuurare camo Ha 3D
NPUHTUPAHETO?

Cpo0Opa3Ho JaHHHWTE, TOCOYEHHM OT TNPOU3BOAMTENS HA MPHUHTEPA,
npeuusHocTTa Ha 3D nevara e 0,05 mm. Tbi1 KaTo Ta3u CTOMHOCT € MO-BUCOKA OT
HeoOxoaumara TouHocT oT 0,1 mm 3a oTBOpa ¢ AuameTsp 4 MM OT uepTex 2,
JOITBIHUTETHA MEXaHUYHA 00paboTKa MOXKe J1a He € HeoOxoauma. Brnpeku ToBa
KpallHUAT pe3yJTaT MOXKE Ja 3aBUCH OT 3a/1aJIEHUTE KOHKPETHH HACTPOMKH 3a
neyaT Karo MO3WLHUOHUPAHE Ha MOJEJA CIPsAMO IleyaTHaTa Iuio4ya, CKOPOCT Ha
reyaT, BAICOYMHA Ha CJIOs, TEMIIEpaTypa U IpyTH.

Bbnpeku dye crnopen moka3aTeiauTe, MOCOYEHU OT MPOU3BOAUTEINS,
IPUHTEPBT Mpeuiara nevar ¢ To4HocT no-roysiMa ot 0,1 mm, e ymadno cnen
3aBbPIIBAHE HA MevaTa J1a ObJie U3BBPIICHO KOHTPOIHO U3MEpPBAHE HA OTBOPA, 32

Ada CC IMOTBbPAU CbOTBCTCTBHUCTO Ha pa3MCpa Ha OTBOpa.

B otroBop Ha BbIpoca oT cTaHOBUINETO HA aou. A-p ['eopru KomuroBu
— Cnopen Bac Tounoctu oT 0,01 mm Bb3MOXKHHM JIM €A PU TO3M TUI IEYAT, KAKTO
CTe U300pa3miii Ha YepTeRuTe?

Tounoct oT 0,01 MM e MHOTO BHCOKA 3a meyar npu u3non3sane Ha FDM
TexHojorusa. Bernpeku ude chbBpeMeHHUTe 3D mpuHTEepH Morar jga MOCTUTHAT
BHCOKa TOYHOCT, BKJIrounTenHo 1 mod 0,01 mm, HO Ta3u TOYHOCT Ce€ IMOCTUTA C
npodeCUOHAIHA TMPOMUIIJICHH TPUHTEPH B JIA0OpPATOPHU YCIOBUA U TPHU
CIICLIMAJIHA HACTPOMKH.

Cnopen Mou HaOJMIOJEHHS TOYHOCTTa Ha TeyaT KiIoHu kKbM 0,1 mm

0COOEHO MpH MeyaT Ha JeTaillIi ¢ MaJIKU pa3MepH.



Cnopen men tounoct ot 0,01 mm e BB3MOXKHO Aa ObjIe TOCTUTHATA, HO
camo TIPH ONPEJICIICHN yCIOBUSI.
C Hanu4HHMS TPUHTEP € MOYTH HEBH3MOXKHO TMOCTHTAHETO Ha TaKaBa

TOYHOCT.

C HACTOAIIETO CTAaHOBUIILIE UCKaM J1a U3pa3si CBOMTE 0JIaroapHOCTH KbM
KOJIETUTE OT KaTeapa ,,Y IPaBJICHUE HA PECYPCHU U TEXHOJOTUHU  3a OKa3aHUTE OT
TAX ChJCHUCTBUE, MOJKPENa U IIEHHU HACOKHU, KOUTO 3HAYUTEIHO MOIIOMOTHAXa
paborara MU 1O TUCEPTAMOHHUS TPy !

Cepilo Taka HUCKaM Ja u3pas3si cBosita Oe3KpailHa NPU3HATEIHOCT U
0J1aroIapHOCT Ha HAYYHUSIT MU PBKOBOAUTEI J011. A-p uHXK. IBaH MuHeBckH, 3a
HEBEpOsITHATA MOJKPEIa, HACOKU U ChbBETH, KOUTO CIIOAEIISAIIE C MEH IPEe3 LEHs
IIEPUOJI HA TOATOTOBKA HA MOS JUCEPTALMOHEH TPYI. 3a HETOBOTO PBKOBOJCTBO
U EKCIepTHh3a B MOETO aKaJEMHUYHO M3rPAXKIAHE W pa3BUTHE. 3a HETOBOTO
JIOBEpHE M Bspa B MOMUTE BB3MOKHOCTH. be3 Heroa momMoll MOCTUTHATUTE

ycrexu Ouxa OMJIM HEBh3MOKHH !

Hara: 20.05.2024 1. C yBaxkeHue:

rp. Beauko TepHOBO Manop nHx. Hukoumait UBanos



VASIL LEVSKI NATIONAL MILITARY UNIVERSITY
5000 Veliko Tarnovo, Bulgaria Blvd. No. 76

FACULTY OF "LOGISTICS AND TECHNOLOGIES"

DEPARTMENT "MANAGEMENT OF RESOURCES AND
TECHNOLOGIES"

ANSWER

of the critical notes and recommendations in the reviews and opinions
of the members of the scientific jury,
determined by order of the Head of the National Military University "Vasil
Levski" No. RD-06-77/02.04.2024
on a dissertation on the topic:
"Exploring the possibilities for the improvement of mobile repair equipment in
the Armed Forces of the Republic of Bulgaria™
by the author, Major Engineer Nikolay Ivanov

Dear members of the scientific jury,

| sincerely thank you for the critical comments, recommendations, and
advice you shared in your reviews and opinions on my dissertation work! | accept
them with full agreement and will take them into consideration. Your constructive
feedback is essential to me for my future development, research, and publication

activities.

In response to the question from the statement of Assoc. Prof. Georgi
Komitovi — What type of extruder do you use on your FDM printer to make the

gear - "Direct drive" or "Bowden"?

As stated in the thesis the printer on which the gear was printed was a

CreatBot DX plus. The manufacturer has chosen the type of extruder to be



"Bowden", which provides a lower mass of the movable components of the print

head, and hence higher printing precision.

In response to the question from the statement of Assoc. Prof. Georgi
Komitovi — Is additional machining necessary to achieve the 0.1 mm accuracy of

the hole f4 from drawing 2 or do you rely only on 3D printing?

According to the data specified by the printer manufacturer, the precision
of 3D printing is 0.05 mm. Since this value is higher than the required accuracy
of 0.1 mm for the 4 mm diameter hole of drawing 2, additional machining may
not be necessary. However, the result may depend on the specific print settings
set, such as positioning of the model relative to the printing plate, print speed,
layer height, temperature, and more.

Although according to the indicators specified by the manufacturer, the
printer offers printing with an accuracy greater than 0.1 mm, it is advisable to
carry out a control measurement of the hole after the completion of printing to

confirm the conformity of the hole size.

In response to the question from the statement of Assoc. Prof. Georgi
Komitovi — In your opinion, are accuracies of 0.01 mm possible with this type of
printing, as you depicted in the drawings?

An accuracy of 0.01 mm is very high for printing using FDM technology.
Although modern 3D printers can achieve high accuracy, including below 0.01
mm, but this accuracy is achieved with professional industrial printers in
laboratory conditions and with special settings.

According to my observations, the printing accuracy tends to 0.1 mm,
especially when printing small-sized details.

In my opinion, an accuracy of 0.01 mm is possible to achieve, but only
under certain conditions.

With the available printer, it is almost impossible to achieve such

accuracy.



With this statement, | would like to express my gratitude to my colleagues
in the Department of Resource and Technology Management for their assistance,
support and valuable guidance, which greatly helped my dissertation work!

| also want to express my infinite appreciation and gratitude to my
supervisor, Assoc. Prof. lvan Minevski, for the incredible support, guidance, and
advice he shared with me throughout the entire period of preparation of my
dissertation work. For his guidance and expertise in my academic construction
and development. For his trust and faith in my abilities. Without his help, the

achieved successes would be impossible!

Date: 20/05/2024 Sincerely:

Veliko Tarnovo, Major Eng. Nikolay Ivanov



