PE3IOMETA HA HAYYHU
TPYJIOBE

Ha . ac. 1-p UK. Koncrantun Credanor Uykanos 3a yqacTHe B KOHKYPC 38 3a6MaHe
Ha aKaJeMHUYHa JIBKHOCT ,,JJOLeHT™ B npodecioHanHo HampaseHue: 5.1, MamiHHo
HHKEHEPCTBO, ClIEUMANHOCT "ABTOMAaTH3ALMA HA HEDKCHEPHUS TPy ¥ CUCTEMH 32
aBTOMAaTH3MPaHO MPOeKTUpaHe" 3a HyXAUTe Ha Kare/pa "MallMHOCTPOUTEIHA TEXHUKA H

texHonoruu" kM Texuuaecku yHusepcuteT - Codus, dpunnan [lnosaus.

3a yuacTHe B KOHKypca ca npefcTasenu 30 HayyHH nmyOnMKaukd U KHWra Ha Gasata Ha
OHC "mokTop" MOKpHMBALIM CHOTBETHHTE MWHMMalHH H3uCKBaHHA. OT Tax 17 Hay4HH
nyGIMKAlKK B ChaBTOPCTBO ca MyO/IMKYBaHH B CIIENHATM3UPAHK HAYYHH H3/IaHus, KOUTO ca
pedepupaHy M MHAEKCHPaHM B CBETOBHOM3BECTHH 6asu JaHHM ¢ HaydHa MHQOpMaLyi
(Scopus). 10 oT Te3u MyGNUKALMY Ca BKIIOYESHH KAaTO PaBHOCTOHHK Ha MOHOrpaduyeH Tpy/.
IpencTaBenn ca ¥ 9 Hay4yHH TPYAAa B CHABTOPCTBO M 4 CaMOCTOATENHH, MyONMKyBaHU B
Hepedeprpanu ClIHCaHKA ¢ Hay4HO PELCH3MPaHe.

Benukn H30poeHH no-rope nyGJuKanHy He ¢a NPEJCTABEHH B Nponeaypara
3a OHC,,noxTop*

*3abenexxka: IlopemHocTTa Ha pe3lOMETaTa Ha MNPEICTABEHUTE MaTepHaln
CLOTBETCTBA Ha TOPEJHOCTTA HA MyOJMKAIMHMTE OT CIHMChKA Ha HayYHWTE TPY/OBE 3a
y4acTHe B KOHKypca.

B4.l. OITHMU3HPAHE HA TIIAPAMETPUTE HA 3D IIEYATA 3A
IMOJOBPSIBAHE HA PABMEPHATA TOYHOCT

CratuaTa € TMOCBETEHAa Ha ONTHMHM3MpaHeTo Ha mnapamerpute npu 3D meuat ¢ uen
nofo6GpABaHe Ha pasMEpHATa TOYHOCT Ha M3paboTBaHUTE W3zeus. PasrienaHu ca OCHOBHHTE
TEXHOJIOTHYHH (DAKTOpH, KOMTO OKa3BaT BIHSHHE BbPXY IEOMCTPHYHATA NPELUU3HOCT Ha
neTaliuTe, KaTO TEeMMEpaTypa Ha eKCTPYy3Hs, CKOPOCT Ha meyar u AelenuHa Ha cnos. pes
eKCTIEPHMEHTANIHO M3CIe/BaHe © aHAIM3MPaHO BE3IEHCTBHETO HA PasInYHA KOMOHMHAIMH OT
IPOLIECHU NapaMeTpH BbPXY OTKJIOHEHUATA OT HOMHHATHUTE pasMepu. [loyyeruTe pesynraTu
MO3BOJISBAT 14 C€ WACHTH(HUIIMPAT ONTHMAIHY PEXUMH Ha paboTa, IPH KOUTO C€ MUHUMHU3APAT
TpEIIKKTE B pasMEPHTE H ce Mofo0psBa NOBTOPSIEMOCTTa Ha npoveca. Hanpabseha € ouenka Ha
BIIMSHHETO Ha MApaMeTPUTE BbPXY Ka4eCTBOTO Ha IIOBBPXHHHHUTE M CTACMIHOCTTA Ha (popmara
Ha orneyartanure obpasuu. M3BoauTe OT H3cieABaHETO MOKA3BaT, Ye 4pe3 LEJCHACOYeHa
ONTHMH3ALUA Ha IMapaMEeTPUTEC Ha 321 rnevara MOXKE€ CBIISCTBCHO Ja CC€ MOBHILNH pasMepHaTa
TOYHOCT, KOETO € OT CBHIIECTBEHO 3HAUYCHHUE 32 NPHJIOMKEHHETO Ha aJUTUBHHUTE TEXHOIOTHH B
MAIIMHOCTPOEHETO U MPELIU3HOTO IIPOU3BOACTBO.

B4.2. U3CJEJBAHE HA BH3AEMICTBUETO HA TAPAMETPUTE ITPHU 3] IIEYAT
HA HAWIOH K®15 BBIJIEPOJ BHPXY JIMHEMHUTE AE®OPMAIIMM IIO
BPEME HA ITBJIBEHE HA OITbH

Hacrosimara craTus pasriekia BIUSHHETO Ha mapameTpute mpu 3J] medar BBpPXY
nuHeliuTe nedopmauuy Ha Haition K®15 ¢ BbrieponHu BiakHa MO BPEME HA ITBII3CHE HA
ombH. M3cnensaHy ca KIIOYOBH TEXHOMOIMYHHM (PAKTOPH KaTO TEMIIEpaTypa Ha EKCTPY3Hd,
CKOpOCT Ha Neyar, AeGe/TuHa Ha C/oA M OpHEHTAllMA Ha JieTaiia, KOMTO OKa3BaT BIMAHUE BBPXY
nedopmanuoHHuTE CBOMCTBA Ha oTnedaranuTe obpasuu. [IpoBeneHH ca eKCIEpHMEHTAIHHA
W3MUTBAHNSA 33 OLIEHKA Ha JIMHelHaTa aedopmauys npu Ipoab/UKUTETHO HATOBApBAHE, KaTo ca
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AHAM3HAPaHU Pa3IUYHU KoMOuHauuy Ha napamerpure. [lomydyenute pe3ynTaTi n03BOJIABAT 1A
Ce YCTAaHOBH 3aBHCMMOCTTA MEXKIY TEXHOJIOTHYHWTE HACTPOMKH U [TOBEICHHETO Ha MaTepuana
Npd OMEBHOBO TEKy4ecTBO. HampaBeHMTe H3BOJM IIOKAa3BaT, 4Ye ONTHMU3HPAHETO Ha
napamerpure Ha 3] mevara e KIOYOBR (hakTop 3a MUHMMM3HpaHe Ha JAedopmaiuute U
nonoOpsABaHe HAa MEXaHUYHUTE XapaKTepPUCTUKU Ha HailioH K®15 ¢ Bbriiepo/jHE BIaKHa, KOETO
€ OT MPaKTHYECKO 3HAYECHHE 32 HHIKEHEPHU U UHIYCTPHAIHH TIPHIIOMKCHHIL.

B4.3. OIITHUMM3UPAHE HA [ITAPAMETPUTE HA 3] IIEYUATA 3A
IIOAOBPABAHE HA TBBPJTOCTTA U I'PAITABOCTTA HA ITIOBBPXHOCTTA

HaCTOHlI.laTa CTaThsA pasriexia ONTUMHU3UPAHETO Ha napaMeTpHUTE Ha 3,& rneyara ¢ LEJ
nomoOpsBaHe Ha TBBPAOCTTA U IPanaBOCTTa Ha MOBBPXHOCTTA HA H3PAGOTBAHHTE M3/ENH.
AHaJ'IHBPIpaHH Ca OCHOBHH TE€XHOJIOTHYHH (ba!c'ropn KaTro TeMIEpaTypa Ha €KCTPY3Hsd, CKOPOCT
Ha nevar, Je0eInHa Ha ClIoA, OPUEHTALUA Ha AeTalilia ¥ CTENeH Ha 3aITbJIBaHe, KOHTO OKa3BaT
CBIICCTBCHO BJIHAHHUE BBPXY MEXAHWYHUTE MW TOBBPXHHUHHUTE XapaKTCpUCTHKH Ha
OTNCYaTAaHHUTE oﬁpasun. 1Ipe3 CKCIICPHMCHTAJIHH H3CJI€BaHHA € OLICHEHO BB3JICHCTBHETO Ha
pasnu4Hy KOMOMHALMK OT NMPOLECHH NMapaMeTpH BbPXY MUKPOTBBPAOCTTA M NapaMETPHTE Ha
rpanapocrra. HOJIy‘-IEHItITe pe3ynTaTyd NO3BOJIABAT Aa C€ ONPEACIAT ONTHMAHU PEXHUMH Ha
Neyart, MpH KOUTO C€ MOCTHra NMOBHILIEHA TBBRPAOCT U HAMaJiCHa IrpanaBoCT Ha NMOBBPXHOCTTA.
HanpaBeHn ca W3BOAM OTHOCHO B3aUMOBPB3KaTa MEXIY HAacTpOWKHTE Ha mpoueca H
NOJy4EHOTO Ka4yecTBO Ha m3zenusra. MscneaBaHeTo MOTBBPIKIABA, Y€ upe3 LiEJIE€HACOUEHa
ONTUMHM3alMsg Ha napameTpute Ha 31 mevyata Morar 3HA4YMTENHO Ja C€ nojao0psT
CKCINVIOATALHOHHUTE XapaKTePUCTHKH Ha ,ue’rai’mme, KOE€TO pasiiupABa BBE3MOKHOCTHTE 3a
MNPaKTHYECKO IPHIOKECHHUE HAa aJHTHBHUTE TEXHOJIOTHH.

B4.4 M3CJIEABAHE HA BB3JIEMCTBHETO HA CKOPOCTTA HA IIEYAT H
BUCOYHHATA HA CJIOSA BbPXY PASMEPHATA TOUHOCT HA 31 IEYATAHA
JETAWMJIM OT IIOJMAMMJI, YCHUJIEH ChC BBIVIEPOJHH BJIAKHA

HaCTO}III.IaTa CTaTHs pasrjeiaa BIHAHHETO Ha CKOPOCTTA Ha ne4var H BHCOYMHATa Ha CJIoA
BBPXY pazMepHaTa TOYHOCT Ha 3D-oTnevaTany faeTaiing OT MOTHAMUZ, MOACHIIEH C BEIIIEPOAHH
BlakHa. M3cneasanu ca KII0YOBH TEXHOJIOTHYHH NMAapaMeTpH, KOMTO OKA3BAT BIMSHHE BHPXY
reOMETPHYHATa MPELIM3HOCT Ha M3/eNUATA, KATO CE OLICHABAT OTKIOHEHHUATA OT HOMHHAIHHTE
pasMepH NpH pa3NuyHM KOMOMHaUMM Ha cKopocT M paebenuna Ha cios. [IposeneHu ca
EKCIICPUMEHTAIIHH H3MHUTBAHUA C LeJ KOJNMYECTBEHO ONpEeHesssHE Ha 3aBHCHMOCTTA MEXIY
napaMETpUTe Ha ME4YaT M pa3MepHaTa TOYHOCT Ha Jerainure. [lomydenute pesynTaTd
MO3BOJIABAT Ja C€ HWIACHTHOUUMpAT ONTUMANHM HACTPOMKM Ha Tpoleca, MPH KOWTO Ce
MHHHUMHM3MpPAT TpELIKATE B pa3MepuTe M ce nojgo0psABa IMOBTOPAEMOCTTA Ha
npoussojacTeoTo.HanpaBeHuTe M3BOAM TMOKAa3BaT, Y€ TNpPaBHIHUAT H3GOpP HAa CKOPOCT U
BHCOYHMHA Ha CJIOs € KIIOYOB (haKkToOp 3a MOBUIIABAHE HA TOYHOCTTA M KauecTBOTO Ha 3]I-
OTIEYaTaHUTE MOJMAMMUIHM JIeTailnM, NOJCUIEHW C BBIVIEPOAHHM BIIAKHA, KOETO HMMa
NPaKTHYECKO 3HAYCHHE 3a MHIYCTPHAIIHU [IPHIIOKEHUA U NPOTOTHITHPAHE,

B4.5. IPOEKTHPAHE HA JIABOPATOPEH CTEHJ 3A M3IIMTBAHE HA
YIAAPHATA YCTOHYHABOCT HA ILTACTMACOBH ®OJIHA II0 METOJA HA
CBOBO/JHO ITAJAIIl YIAPEH KJIMH (DART DROP) CIIOPE]l ASTM D1709

Craruara € NOCBETEHa Ha NPOSKTHPaHETO W pa3paborBaHeTo Ha naGopaTopeH CTeH. 3a
M3MMTBAHE Ha yJapHara YCTOHYMBOCT Ha MJIACTMAacOBH (honMa upe3 MeToja Ha CBOGOIHO
nafama ygapHa riasa (dart drop) ceriacHo cranpapra ACTM [11709. Pasrnemanm ca
OCHOBHMTE KOHCTPYKTHBHHM M3MCKBaHUS, (PYHKIMOHAHUTE BB3/IM U NPUHIUNET Ha JeHCTEHE
Ha H3cNeioBaTelickara ycraHoBka. OnucaHy ca yCTpoHCTBara 3a HanpaB/iiBaHe Ha Majalius
TOBap, CHCTEMATa 3a 3aKpenBaHe Ha NPOoOKTE M CPECTBATA 3a OCHI'YPSBAHE HA MOBTAPIEMOCT
H TOYHOCT Ha HUIIIHUTBAHHATA, Pa3pa60TeHaTa KOHCTPYKIIHMA IO3BOJIABA NMPOBEHKAAHS KaKTO Ha
MeTOA A, Taka ¥ Ha MeToJ B no cranjaapra, ¢ BH3MOJKHOCT 3a peryJjHpaHe Ha €HeprusaTa Ha
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yzapa. [IpencraBenu ca pe3ynTaTd OT H3MHATBAHUA, KOUTO TIOTBBPXKIAABAT HaiexKAHaTa paboTa
Ha CTEHJa W CHOTBETCTBUETO MY C HOPMATHBHHTE H3HMCKBaHui. HampaBeHa e OoueHKa Ha
NPHIIOKUMOCTTa Ha paspaboTeHaTa YCTaHOBKa 3a NaGOpaTOpHM M M3CIIENOBATENICKH LENH.
MspomuTe mokasBaT, 4e NPeIIOKEHHUAT CTEHJ € MOAXOAALL 33 MPELMU3HO ONpeleisHe Ha
YAapHaTa >KUJABOCT HA IUIACTMAcOBH (onHa M HaMHUpa NPHIOKEHHE MNPU KOHTPON Ha
KaueCTBOTO M B HAYy4HO-M3C/Ie/I0BaTesICKaTa ASHHOCT.

B4.6. U3CJIEJBAHE HA TOYHOCTTA HA OTBOPHUTE ITPH 3/ IIEYAT YPE3
METOJA HA TAT'YYH

HacrosmaTa craTus pasriexa u3cieiBaHe Ha TOYHOCTTA Ha OTBOpHTE, H3pabOTEHH Ypes
3J1 mevar, 4pe3 npuiaraHe Ha MeToja Ha Taryud 3a ONTHMH3aLMA HA TEXHOJOTHYHHTE
napaMeTpu. AHAJTH3UPaHK ca OCHOBHM (haKTOpH Ha mpoleca KaTo AeGenuHa Ha Closi, CKOPOCT
Ha 1e4ar, 'remnepaTypa Ha eKCpr3PlH M CTCIICH Ha 3allbJBAHE, KOUTO OKa3BaT BJIHAHHE BBpPXY
pasMepHaTa TOYHOCT Ha OTBOPHTE. Upe3 H3I10/I3BaHe Ha OPTOrOHAIHY MAaTPHULHM Ca NPOBEICHH
[IeJIeHACOYSHH EKCNEPHMEHTAIHH M3MHTBAHHA C LIEJl HamalsBaHe Ha Opos HAa OMHTHTE U
TIOBHILIABaHE Ha €()EeKTHBHOCTTA Ha M3CJEABaHETO. [oydYeHHTe pe3y/ITaTH MO3BOABAT 3 CE
YCTaHOBH CTEMEHTA HA BIIMSHHE HA BCEKU MapaMeThp BbPXY OTKIOHEHHATA OT HOMHHAIHHTE
pasmepu. OnpeseneHy ca ONTHMAHK PEXUMH Ha T€Yar, MpH KOUTO CE TMOCTHra MUHUMANHA
IpeIIKa NMPH CKCTPy3uATa Ha OTBOpPUTE. HampaBeHWTE M3BOOM IOKA3BaT, Y€ METOOBT 34
ontuMu3auus Ha Taryuyn € edeKkTMBEeH HHCTPYMEHT 3a NojaoOpsBaHE Ha TOYHOCTTA MPH
aIMTHBHHUTE TEXHOJIOTMM. Pe3ynTaTuTe MMaT NpPaKkTHUECKO 3HAYEHHE 3a IIOBMINABAHE Ha
KaueCcTBOTO M HaACXKAHOCTTA Ha 3]1 oTneuaTanure aeTaiiny, U3MOa3BaHNA B MAIIHHOCTPOEHETO
U MPeLU3HOTO MPOHU3BOJICTRO.

B4.7. U3CJIEABAHE HA AIXE3USATA MEJKIY CJIOEBETE ITPH 3 IIEYAT HA
JTETAMJIA OT ABC

Hacrosmara cTatisa € nOCBeTeHa Ha M3C/e/BaHE HA ajiXe3uiTa MeXAy cioeeere mpu 3]
nevaT Ha usenus oT ABC.AHanM3UPaHo e BIMSHUETO HA OCHOBHU TEXHONOTHYHH NapaMeTpH
KaTo TeMIepaTypa Ha eKCTpY3Hs, Je0e/rHa Ha C10g M CKOPOCT Ha MevaT BBpPXY SKOCTTa Ha
BpBb3KaTa MEXIY OTACNHUTE cioeBe. YUpe3 eKClepHMEHTAIHM H3MHTBAHHUS € OLEHeHa
MEXKIyC/IOHHATa AKOCT NPH PasiTHYHK PEXKHMH Ha IeYaT, KaTo ca W3MOJ3BaHH CTaHIAPTHH
METOAH 3a MEXaHM4YHO HaTOBapBaHE. HOJIYHEHPITG PESYITATH MNO3BOJIABAT Ja ce onpeaein
CTEMEHTAa Ha BIHMSHHME HA BCEKH IIapaMeThp BBPXY aJXe3HOHHHTe cBolictBa Ha ABC.
YCTaHOBEHM Ca ONTUMAJIHHM YC/IOBHS Ha MEYAT, IIPH KOMTO CE IOCTHra MakCHMAJTHA 3IpaBHHa
Ha MexaycioiiHaTa Bpb3Ka. HampaBeHuTe W3BOIM MNOKa3BaT, Ye MPaBHIHUAT moaGop Ha
napameTpuTe € Kmo4oB (akTop 3a nojoOpsBaHEe Ha MEXaHMYHHTE XAapaKTEPUCTHKH H
HazexxiHocTTa Ha 3]I oTnevyaranute fAertaiinu. Pesynrature umar MPaKTHYECKO 3HAYECHHE 3a

pasmiipsBaHe Ha NPUIOKEHHETO Ha ABC B MamIMHOCTPOCHETO M (DYHKLIMOHAIHOTO
MPOTOTHITHPAHE.

I'4.8 U3CJIEABAHE HA BH3JJEVICTBUETO HA IIAPAMETPHUTE ITPY 3/ IIEYAT
HA NETIKHA 3A NMOJOBPABAHE HA TBBPIOCTTA U MAKCHUMAJHATA
AKOCT HA OITBH

Craruara pasriexga BAMAHMETO Ha napamerpute npu 3]] meyat BBPXy TBBPIOCTTA U
MaKcHMalHaTa f#KOCT Ha ombH Ha wu3genus or [IETIDKM. MscnempaHu ca KIHOHYOBH
TEXHOJIOTHYHH (DaKTOpH KaTO TeMmepaTypa Ha KCTPYsHs, CKOPOCT Ha revar, neGennHa Ha
€105, KOHTO OKa3BaT BIIMSHHE BbDXY MEXaHWYHWTE CBOHCTBA Ha OTHeYaTaHuTe o6Gpasiy.
ITpoBeseHu ca eKCIIepUMEHTATHH W3MUTBAHMS 33 OLEHKAa Ha TBBPAOCTTA M SKOCTTA Ha OITBH
NpU pasNuYHH KOMOMHALMM Ha napamerpute. IlonyueHWTe pe3ynTaTH MO3BONABAT Ja Ce
HIeHTH(GULUMPAT ONTUMANHM YC/IOBHS HA MEYaT, NPH KOMTO C€ IIOCTHra MaKCHMajHa
MEXaHH4YHa H3JAPBKIMBOCT M CTAOMIIHOCT Ha M3flenuATa. HanpaseHuTe HM3BOIM IOKAa3BaT, 4
LelIeHacoYeHaTa ONTHMU3alUA Ha napaMerpute Ha 3J] medara € eeKTHBEH MOAXO[ 3a
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nofo0psiBane Ha EKCILIOATALMOHHNTE XapaktepucTHKy Ha ITETIDKY m3nenusara, KOETo € ot
IPAaKTHYECKO 3HAYCHHE 32 NPHIIOKEHHE B MHIKEHEPHH M MH/yCTPUAIHU IPOTOTHIIH.

B4.9 U3CJIIEABAHE HA BB3JENCTBUETO HA TEMIIEPATYPATA IIPH 30
ITEYAT BbPXY TBBPJOCTTA 11O IIOP 1 HA HAWJIOH K® 15 BBIVIEPOJ]

Hacrosiwara cratus pasrnexia BimsHMeTo Ha TeMmmepaTypata npu 3J] nedar BbpXy
TBbpAOCTTA 10 Llop D Ha Halinon K®15 ¢ eerieponuu Bnakna. Macnepsanu ca pasnu4HK
TEMNCpaTypHH DPEXHUMH HA TNEYaT M TAXHOTO BB3/IEHCTBHE BBPXY MOBLPXHOCTHHTE H
MEXaHWYHM CBOHCTBA Ha oOTnevartanute oOpasud. IIpOBelEHHM ca eKCIEPHMEHTAIHH
u3MEpBaHKs Ha TBBPAOCTTa 1o Illop JI npu pasnu4HKM HACTPOMKHM Ha TeMIlepaTypara, KaTo ca
aHaM3HUPaHy BIIMSAHUATA BhPXY XOMOTCHHOCTTA M YCTOMYHBOCTTA Ha MaTeprana. [Tonydenure
pesynTaTd MO3BOJABAT Ja C€ MASHTH(GMUMpAT ONTHMATHH TEMIEPAaTYpHH YCIOBHA 3a
TNOCTUraHE Ha MaKCHMalHa TBBPAOCT M KauyeCTBO Ha OTmeuaTaHute Aetaiinu. Hampapenure
U3BOJH TOKA3BAT, Y€ NPABU/IHUAT H300p Ha Temneparypa nmpu 3]] nevar e KIo4oB pakTop 3a
nofo0psBaHe Ha MEXaHHYHUTE XapaKTePUCTHKH Ha Halinon K®15 ¢ BEIIEPOJHH BlaKHa, KOETO
€ OT NPAaKTHYECKO 3HAYECHHE 33 HHIKEHEPHH U HHYCTPHAIHU NPHIOKEHHS.

B4.10. BIUSIHUETO HA JOBABSIHETO HA IIOJIMIIPOIWJIEH (PP) B
IIOJIMETWJIEH (PE) BBPXY MEXAHHYHHUTE CBOMCTBA HA
I'EOKJIETKUTE

Hacrosimara cratus pasrnexcaa BaMsAHMETO Ha H0GAaBSIHETO Ha noyunponuied (I1I1) kem
nonuerunen (IIE) BbpXy MexaHWYHWTE CBONCTBA HA TeOKIETHYHH KOHCTPYKLIHH.
Wscnensanero ce (okycupa BbpXy MpPOMSHATA HA SKOCTTA HA OMBH, €JACTHUHOCTTA M
YCTOHYHBOCTTA Ha Ae(OpMAaLiA Ha KOMIIO3HTHHS MaTepua NPH PasiMYH{ ChOTHOLIEHHS Ha
I1E u ITI1. TIpoBenenu ca eKCIEPHMEHTAIHM U3NMTBAHKS Ha 06pasLy ¢ PasIiyHO ChABPKAHNE
Ha I1I1, xaTo ca M3M0/I3BAHM CTAHJAPTHH METOH 32 MEXaHHYHO HATOBAPBAHE U U3MEpBaHe Ha
medopmanyure. TlonydeHHTe pe3yiTaTH NO3BONSABAT [a CE YCTAHOBH ONTHMATHOTO
cbabpikaHue Ha I1I1 3a nocrurane Ha MakcumanHa 31paBHHA U CTAGHIHOCT HA FeOKTETKHTE.
Hanpaeenurte m3Boam mnokassar, ue jnoGassHero Ha ITI1 MOMKe 3HAYMTENHO na mogobpu
MEXaHMYHUTE XapaKkTepucTHKH Ha [1E reokeTKHTe, KOSTO € OT NPaKTHYEeCKO 3HAYEHHE 3a
TAXHOTO MNPHUJIOKEHHE B HH(PACTPYKTYPHH NMPOEKTH, M3MCKBALIM BUCOKA HAAEXKIHOCT H
AbATOTPaiHOCT.

I'6.1. YETBBPTA HHAYCTPHAJIHA PEBOJIIOIIUS — CHIIHOCT U
MNPOBJEMMHA

Knwurara ,Yetsbpra unaycTphanna pesomouns — ChmHOCT W mpobremu (2019, UK
»KHHI™) npenctapa Mugyctpus 4.0 Kato ka4ecTBEH CKOK B PasBUTHETO HA TEXHOJOIMHTE H
00IecTBOTO. ABTOpHTE pasIiIexkJaT PEBOMIOUMATA KATO MpOIEC, XapaKTepu3Mpaly ce ¢
CKCTOHCHLHAJIHA CKOPOCT HAa pasBUTHE M HHTerpanus Ha ¢usndeckure, uudpoBuTe W
Guonornynmre cucreMn. Ts mnpomeHs (yHIaMEHTATHO NPOH3BOJICTBEHUTE IIPOLIECH,
HKOHOMHYECKUTE MOJEIH, CTPYKTypaTa Ha TpyJa M COLMAIHHTE B3auMoaeicTBus. OCHOBEH
AKLIEHT € IIOCTaBEH BBEPXY MNOTCHUHHAJIHHUTE II0J3H OT BHEIPABAHETO Ha apTroMaTH3alusl,
MHTeIUIeHTHH (GaOpuky, Aururamusauns @ poGorusaums. Te3W TEXHONOTHH yBeJIyaBaT
e(eKTHBHOCTTA, CH3JABAT HOBM BB3MOKHOCTH 33 PasBHTHE W CTHMYJHMpaT MHOBaLuuTe. B
CBLIOTO BpeME aBTOPUTC OOPbBLIAT BHUMAHME HA PHCKOBETE: COLMAIHA W MKOHOMHYECKA
ACSMHTCTpals, WM3MECTBAHE HA YOBELUKMS TPYyJA, HApacTBAlldi HEPAaBEHCTBA U
MHCTHTYLIHOHANIHA HETOATOTBEHOCT 3a CnpaBAHe ¢ npoMeHure.Kuurata pasrinexna u
CTUIHUTE, KyITYPHMTE W OPraHM3ALMOHHATE NpPEIU3BHKATENCTBA, KATO MONYEpPTaBa
HEOOXOAMMOCTTa OT CTPATerMyecko YNpaBieHHe W aJeKBATHH MOMHTHKH. ABTopuTe
NIPU30BABAT 32 aKTUBHA POJIA HA AbpiKaBaTa, Ou3Heca M 0OIIECTBOTO, TAKa Y€ TEXHOIOTHYHUSAT
TIpOrpec fa CIry’kH Ha Y0BEKa, a He Jia I'o 3aMecTsa 6e3 KOHTPoJ1. M3aHUeTO € HACOUEHO KbM
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CTYZNEHTH, CIEUHATUCTH, MEHHIKBPH M TONUTHLH, KOHTO MCKAT CHCTEMHA M MPaKTHYHA
TpeNCTaBa 3a CHIHOCTTA, IOCAEACTBAATA U ypasieHueto Ha Uunyctpus 4.0

I'7.1. TIPOEKTHPAHE U M3PABOTBAHE HA JIABOPATOPEH CTEH] 3A
H3IMUTBAHE HA YCKOPEHO IThJI3EHE HA OI'bH HA IIJIACTMACH CIIOPE]]
ACTM /16992

Hacrosimara ctatus e nocseTeHa Ha MPOEKTHPAHETO M H3paboTKaTa Ha JaOOpaTOpeH CTEH
32 H3MHTBAHE HA YCKOPEHO MBJI3€HE HA ONbH Ha IUIACTMAacH cbriacHo cranaapraACTM
F16992. Onrcany ca KOHCTPYKTHBHHTE PElICHHs, ()YHKIMOHAIHUTE BB3M U NPUHIAITET Ha
ACHCTBHME Ha CTCHJA, BKIIOYMTEIHO CMCTEMHTE 3a 3aKpenBaHe Ha NpOGHTe M 338 KOHTPOJ Ha
HaTOBapBaHeTo. M3cienBano e BIMAHHETO Ha NapaMeTPHUTE Ha U3MMTBAHETO BBPXY TOUHOCTTA
H TIOBTOPSEMOCTTa Ha pesynrarute. [IpencTaBenu ca pesynTaTi OT MBPBOHAYATHM TECTOBE,
KOMTO MOTBBPXKAABAT HAAEKAHOCTTA HA KOHCTPYKLMATA M BB3MOXKHOCTTA 338 M3MEPBAHE Ha
Aeopmauuu npu yCKOPEHO M3NMTBAaHE Ha NBJ3CHE BBB BpemeTo, HanpaBeHuTe M3BOAHM
NoKa3BaT, 4Ye pa3paGoOTEHMAT 1abopaTopeH CTEeHJ € NOAXOMMAI 33 H3CJIEJOBATEICKH H
KOHTPOJIHH LIENH, IO3BOJIABAHKY TOYHO ONpEJE/ISAHE Ha MEXaHWYHHTE XapaKTEPHCTHKH Ha
NIaCTMACUTE U MOANIOMAraiiki ONTHMH3ALMATA HA TEXHUTE €KCIUIOATAIIMOHHH CBOMCTRA.

I'7.2. OIITHMH3UPAHE HA AKOCTTA HA OITbH ITPH MAI' 3ABAPSIBAHE
HA CTOMAHA C235JR

Hacrosiara cratus € noceeTeHa Ha ONTHMHU3MPAHETO Ha AKOCTTA Ha OIBH IPH NPOLECca Ha
MAT 3aBapsBane Ha ctomaHa C235JR. MscnemBaHeTo pasriexna BIUSHHETO HA OCHOBHU
TEXHOJIOTHYHH TTapaMeTPH KaTo rojieMHHATa Ha TOKA Ha 3aBapsiBaHe, HAMPEXKEHHe, CKOPOCT Ha
3aBapABAHE W ra3oBa 3allKTa BbPXy MEXaHMUHHTE CBOHCTBA Ha 3aBapbyHus weB. [TpoBeneHu
Ca CKCICPHMEHTAIHM MW3MMTBAHMA C pa3dYHM KOMOMHALWM HA MapamMeTpuTe, Karo ca
M3MEpPBaHH YCHIHMATA HA OMBH M Jedopmaumure Ha npobure. [lonyuenure pesynraTu
TIO3BOJIABAT [a C€ OMpPENENAT ONTHMAJHH PEXUMH Ha 3aBapsiBaHe, NPH KOMTO CE NOCTUra
MaKCHUMajHa SKOCT Ha OITbH U MUHUMAaJIHU Je(eKTH B mesa. HanpaseHuTe U3BOAM TI0KA3BAT,
Y€ LIEIEHacoueHaTa HACTPOHKA Ha TEXHOJIOTHYHHUTE IapaMETpH € KIF040Ba 3a oA00psABaHe Ha
MEXaHUYHHUTe XAPaKTEPUCTHKH HA 3aBapeHHMTE M3JEnudA. Pe3ynraThTe MMaT NpakTHYECKO
3HaYE€HHWE 3a HHOYCTPHATHOTO NPOM3BOJACTBO M TMOBMINABAHE HA HAEKIHOCTTA HA
KOHCTPYKTHBHHTE eJleMeHTH oT S235JR cromaHa.

I'7.3. JUTATAJIHA BHU3HEC MOJAEJIH C HWHIAYCTPUAJIHHUTE
NPEMITPUASTUSA

Hacrosmara craTus pasriexja pasBUTHETO M MPHIONKEHHETO HA IWTHMTATHHTE GH3HEC
MozemM B MHIyCTpuajHuTe mpemnpuartHda. Mscnenpamero ce  dokycupa  BBpXY
XapaKTePHCTUKUTE HA UTHTAIH3ALHATA U HHTErpalraTa Ha MHQOPMALMOHHKTE TEXHOIOTHH B
YOPaBACHHETO M IPOM3BOJACTBEHUTE MPOLECH. AHAIM3UPAT CE€ pasIdYHM IONXONH 3a
BHEIpsABaHEe Ha U(pPOBU MOENH, TAXHOTO BB3eHCTBUE BBEPXY €(peKTHBHOCTTA, HBKABOCTTA
M KOHKYPEHTOCIIOCOOHOCTTa Ha NpPEANnpUATHATA. Upe3 NpuMepH U KasycH € JEMOHCTPHPAHO
KaK JUrMTaJHUTE HHCTPYMEHTH MOANIOMAraT ONTUMHU3ALIIATA HA PECYPCHTE, HAMANIIBAHETO HA
pasxozuTe ¥ MOAOOPSABAHETO HAa KAYECTBOTO Ha MPOAYKTHTE U yciayrute. Hanpasenute ussoau
NOKa3BaT, u¢ BHEAPABAHCTO HA JAWTHTAIHM OHM3HEC MOJAETH € KMo4oB ¢akrop 3a
MOJEPHH3aLHUATA ¥ YCTOHYHBOTO Pa3BUTHE Ha HHIYCTPHAIHHUTE NPEANPUATHS B YCIOBHATA HA
TEXHOJIOTHYHH TIPOMEHH U 00aiHa KOHKYPEHLHS.
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I'7.4. U13CJIEABAHE HA CIIEIIU®UKUTE HA MOTUBAITMOHHUS ITPOPI B
INPEMNIPHUATHATA C BACOKOTEXHOJIOI'TYEH CEKTOP

Hacrosimata cratus pasriexja cnenudukure Ha MOTHBALMOHHHMA mpodun B
NPEANpHATHATA C BHCOKOTEXHOJIOrMYEH CceKTop. M3cnenBanero ce (oKycHpa BBPXY
MICHTHQHUIHPAHETO Ha KIIOYOBUTE (aKTOpH, KOMTO BIHSAT BBHPXY MOTHBALMATA Ha
CILYXKHUTEJINTE, KATO C€ aHAIM3MPAT PaslIMuHU aclleKTH Ha BETPEILHATA 1 BHHIIHATA MOTHBALIUA,
KaKTO M TAXHOTO B3AUMOJICHCTBHE ¢ OPraHU3alldOHHATA KYJITypa U YIIPaBJIEHCKUTE NPaKTHKH.
YUpes eMnupHYHM HaONIONEHHMs M aHKeTH ca CHOpaHM JaHHH 3a NpPEeANOYUTAHHATA U
NIOBE/ICHUETO Ha MNEPCOHaNa, KOETO MO3BOJIABA Ja C€ M3BEJAT MOJEIM HAa MOTHBAl[HOHHHS
mpouI B KOHTEKCTAa HA BHCOKOTEXHOJIOTMYHHTE MpeinpusaTHs. Pesyntaturte mokassar, ue
eeKTUBHOTO KOMOHHHpPAHE HA MATEPHATHH M HEMATEPHATHH CTHMY/IH BOAH [0 MOBHIIABAHE
Ha aHraXHWpaHOCTTa W MNPOAYKTHBHOCTTA Ha cCilyxkutenute. HanpaBeHuTe wH3BOAM HMAT
NPaKTHIECKO 3HAYCHHE 38 MOA0OpABaHE HAa CUCTEMHUTE 33 YNPaBJICHHE Ha YOBEIIKHTE PECYPCH

M 3a ONTUMHU3MpaHe Ha paboTHaTa cpela B TIPEANPHATHATA ¢ BHCOKOTEXHOJIOTHYHH
NIPOU3BOACTBA.

I'7.5. AHAJIMITUYHO OINPEAE/SIHE HA TPEIMIKATA OT CTATHYHATA
HACTPOMKA HA PEXEIIATA YACT HA PA3CTBPI'BAIIUTE I'JIABH IIPU
KOMBUHHUPAHA OFPABOTKA HA OTBOPHA

Cratusara ¢ NOCBETEHa HA AHAIMTHYHOTO OMNpEJENAHE HA IPEINKATa, BB3HHKBALA IPU
CTaTHYHaTa HAacTpOiKa HAa pPEeXKeIlaTa YacT Ha pPasCThLPrBalld TNaBH NpH KoMGUHMpaHa
o0paboTka Ha oTBOPH. PasrieianHu ca OCHOBHUTE aKTOPH, KOMTO BJIMAAT BBPXY TOHYHOCTTA Ha
HAaCTPOHKATa M BOZAT 0 OTKJIOHEHHS B FEOMETPHYHHTE NapaMeTPH Ha 06paboTBaHKTE OTBODH.
PaspaGoTeH € aHaNWUTHYeH MoZen 3a ONpejeNsHe Ha TpelIkaTa, KOWTO orTumuTa
KOHCTPYKTHBHHTE OCOGCHOCTH HA MHCTPYMEHTA, Ha4yHHA Ha HACTPOMBAHE M YCIOBHATA HA
HaToBapBaHe MO BpeMe Ha TMpoueca Ha pssaHe. M3pbpIIeH € TeopeTHYeH aHanu3 Ha
3aBUCHMOCTUTE MEXAY OCHOBHHUTE MapaMeTpH M MoNyuyeHuTe oTkiIoHeHus. [Ipencrasenn ca
U3YUCIMTE/IHA PE3Y/ITaTH, KOMTO II03BOJIABAT KOJHMYECTBEHA OLICHKA Ha BAMAHMETO Ha
CTaTHYHATA HACTPOHKA BPXY TOUHOCTTA Ha KoMOMHMpaHaTa o6paborka. HanpasenuTe u3Boau
MOKa3BaT Bb3MOXKHOCTH 3a HaMallsABaHE Ha TPEIIKHUTE 4Ype3 ONTUMHU3MPAHE HA HACTPOMKHTE H
KOHCTpYKIMATA Ha pa3CTbprBalluTe riaBu. [lomyyeHWTe pe3ynTaTH HMAar NPaKTHYECKO
3Ha4YCHHE 32 MOBMILIABAHE HA TOYHOCTTA M HANEHKIHOCTTA HA TEXHOJOTMYHUTE IPOLECH MPH
npenusHa o6paboTka Ha OTBOPH.

I'7.6. IOAOBPSIBAHE HA AHAJIM3A HA PABMEPHATA TOYHOCT IIPH
HH)KEHEPHHU CI'JIOBEHH EJJHHHAIIA

Cratusta € nocBeTeHa Ha aKTyaJleH MPOGIEM B MALIMHOCTPOSHETO, CBbP3aH C OCHTYPSBAHETO
Ha BHCOKAa pa3MepHa TOYHOCT IpH CIVIOOSBAHETO HA WHXKEHEpPHH AeTaiinu. Ilomueprasa ce
3HAYEHHETO HA TIPUCIIOCOO/EHHATA KAaTO KIOUOB (DaKkTOp 3a MOCTHraHe Ha HeoOXOAMMAaTa
reoMeTpuyHa TOYHOCT.OCHOBHATA L]l Ha M3C/IEABAHETO € YChBBLPIIEHCTBAHE Ha aHAIU3a Ha
pasMepHaTa TOYHOCT NpH CriIo0sABaHe upe3 ONTHMH3HPAHE HA JOMYCKUTE HA €JEMEHTHTE Ha
¢ukcupamure npucnocobnenus.llenta e ga ce nogo6pu TOYHOCTTAa Ha MPOTHO3UpaHe Ha
KPaiHOTO OTKJIOHEHME B CrJIOOCHHTE Bb3/M, 4Ype3 MO-NpELM3eH aHAIMTHYeH noaxon.B
3aK/IOYEHHETO C€ YCTAHOBABA, Y€ INPABWIHMAT MOAGOP M KOHTPON Ha JOMYCKHTe Ha
NPUCTIOCOONIEHHATa BOAM JO CBILECTBEHO MOA0OpeHMe Ha TOYHOCTTA HA CIVIOOSBaHE.
IIpenoxeHuaT METOA NONpHHACA 3a NOBHIIABAHE Ha HAJEXKAHOCTTA HA TIPOH3BOACTBEHHS
npolec H 3a HAMaaABAHE Ha IIPOM3BOACTBEHHTE HECHOTBETCBHA, KOETO MMa BAXKHO
NPaKTHYECKO 3HaUYCHHE 38 CHBPEMEHHOTO MAIIMHOCTPOGHE.
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B7.7. ONPEJEJSIHE HA JUHAMHWYHHWS MOIYJ HA JMHEHA
NE®OPMAIINA HA APMHPAHU ILTHTHO 3AIIBJHEHHM ITOJUMEPHH
BETOHHH KOMITO3UTH I10 BPEME HA BTBHP/ISIBAHE

Hacrosijata cratus pasrnexja onpelensHEeTO Ha AWHAMMYHMA MOAYJ HAa JHHEHHH
AehOpMalK HA apMUPAHK CHITHO 3aITbIHEHH TONAMEPHH GETOHHHM KOMIIO3MTH IO BpeMe Ha
BTBBpAsABaHe. H3cnensaneTo ce okycupa BbpXY BIHSHHETO HA BPEMETO M YCIOBHATA Ha
BTBBP/IfIBAHEC BBPXY MEXaHHYHWTE CBOHCTBA Ha KOMIO3MTHTE., IIpoBefeHH ca
CKCTIEPUMEHTATHH M3MEPBaHMs Ha JMHAMUYHUS MOIYN 4Ype3 CTAHJAPTHH METOAM 3a
MEXaHMYHO H3NWTBAaHE HA NONHMMEPHM MaTepHalM, KaTO Ca OTYETCHH PAa3IMYHHM HUBA HA
3albjBaHE M BUJOBE apMupoBka. [lomyueHuTe pesynTaTé MO3BOMABAT KOIHYECTBEHO
OnpejeNsHe Ha PasBUTHETO Ha TBBPAOCTTA M €IACTHYHOCTTA Ha KOMIIO3UTHTE B Mpolieca Ha
BTBBpAABaHe. HanpaBeHuTe u3BOAM NOKa3BaT 3aBHCHMOCTTAa MEKIY CTIPYKTYpaTa Ha
MaTepuaia, ChCTaBa HAa KOMIIO3MTA M HErOBHTE NHHAMHYHH MEXAaHWYHM XapaKTePHCTHKH.
M3cresBaHeTo MMa MPaKTHYECKO 3HAYEHHE 33 ONTMMHU3UPAHE HA TEXHONOTHYHHTE [POLECH
TpH IPOM3BOACTBO Ha MOJIMMEPHH OETOHHH W3JE/HS U 32 NPeJCKa3BaHe Ha TAXHOTO MOBEICHHE
TPH EKCIUIOATALHS.

I'8.1. CbBPEMEHHH  AHTHUBUBPAIIUOHHHU TEXHOJIOTUHA /|
HHCTPYMEHTH 3A PABCTBPTBAHE HA IbJBOKH OTBOPH

Hacroswara craths pasriexia CHBPEMEHHMTE AHTHBHMOPALMOHHM TEXHOJOTHH U
HHCTPYMEHTH 3 PasCTHPrBaHe HAa ABIOOKM OTBOPH. AHAIM3HUPAT C& OCHOBHHTE METONH 3a
HamansBaHe Ha BUOpaLMHTE 110 Bpeme Ha o0paGoTKaTa, TAXHOTO BIHAHHE BbPXY TOYHOCTTA,
Ka4eCTBOTO Ha TNOBBPXHMHHTE ¥ M3HOCBAHETO HA HHCTPYMEHTHTE. I[IpeicTaBeHH ca
KOHCTPYKTHBHH 0COOEHOCTH Ha aHTHBMOPAIIMOHHY Pa3CTHPIBALLM HHCTPYMEHTH H IIOIXOMH 32
ONTHMH3ALMA Ha TIponeca Ha 00paboTka Ha TBIGOKH OTBOPH. Upe3 TEOPETHYEH M NPHIOKEH
aHaJIU3 ca WICHTHOHULUPAHH (PAaKTOPHTE, KOMTO ONPENeNAT e(EKTHBHOCTTA HA MHCTPYMEHTHTE
M ycToWuMBOCTTa Ha BHOpanmu. HampaBeHnTte W3BOAM MOKA3BaT, 4e WM3MOM3BAHETO HA
AHTMBHODaLAOHHH TEXHONOTMH M MONEPHM WHCTPYMEHTH 3HAYHTENHO momoGpsBa
MPELH3HOCTTA, HANEXK/THOCTTA M NPOU3BOAUTENHOCTTA IIpH 00paGoTKaTa Ha JEIGOKH OTBODH,
KOETO MMa MPaKTHIECKO 3HAYECHUE 3a MAIIMHOCTPOECHETO H HHAYCTPHAIHOTO MPOHU3BOJICTBO.

I's.2 N3CJIIEABAHE HA MAKCHUMAJIHATA SIKOCT HA OIIBH H

TBBPTOCTTA IIO HIOP J HA 3D OTIIEYATAHH OBPA3IM OT MOJAAMM]T
PA6-CF

Wscrie/iBann ca MEXaHWYHUTE XAPaKTEPHCTHKH Ha 3]I npuHTHpaHu 06pasiUy OT MOTHAME
I1A6, moncuneH ¢ Beriepouy BiakHa ([IA6-K®), ¢ akueHT BBpXy MaKCHMaTHATA OITbHHA CUIa
u tBpprocTra mo lllop JI. Amanusupa ce BIMAHHETO Ha NApaMETPHTE HA aJUTHBHUS
TEXHOJIOTMYCH NPOLEC BBPXY NOJYYCHUTE MEXaHWYHH CBOMCTBA, KATO CE OTYMTA POJIATA HA
OPHCHTALMATA HA CIIOEBETE, IUIBTHOCTTA Ha 3aIbJIBAHE W YCIIOBHATA Ha meuar. [IposesenuTe
CKCMICPUMEHTA/IHM M3MUTBAHKS [OKA3BAT CHIIECTBEHA 33aBHCHMOCT MEXIY CTPYKTypara Ha
matepuana, ¢popmupaHa no Bpeme Ha 3]/l meyar, ¥ HErOBOTO MEXaHHYHO IIOBEICHHE npH
HAaTOBapBaHe. YCTAaHOBEHO €, ue ITA6-K® nemoHCTpHpa BHCOKA SKOCT HA OMBH ¥ TIOBMIIEHA
TBBPAOCT, KOETO IO MNpaBH MOAXOASLI 3a MPHJIONKEHHS, H3UCKBAWM J06pa MeXaHHW4HA
YCTOMYHBOCT W HW3HOCOyCTOHuYMBOCT. [lomydeHuTe pesyaratu JOTNpPUHACAT 3a Mo-1o0poTo
pasOupaHe Ha MOBENCHHETO HA KOMIMO3HTHM NOJMMEPHH MaTEpUasy, TPOM3BEJCHH Hpe3
aAMTHBHU TEXHOJIOTHH, M MOrat Ja ObAaT M3M0.3BaHHU NPH ONTHMH3HPAHE Ha TEXHOIOTHYHHTE
napaMeTpH 3a HHXKCHEPHH NPHIOKEHHUS.
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I'8.3. I3CJIEABAHE HA VIABJUKEHUETO IIPH IIBJ3EHE HA OIIBH HA
EKCTPYJIUPAHH MNOJMETHUJIEHOBH ©OJHA 5 PA3/IMYHA
KOH®UT'YPAIIUSI HA OTBOPUTE

MiscneBaHo € IMHEHHOTO YAB/LKEHHE MPU IBJI3CHE HA OIbH HA EKCTPYAMPaHu (Omus OT
TONMETHICH C pasiMYHM KOHQHIypalMM Ha OTBOPH. AHAQIM3MPAHO € BIMAHHMETO Ha
reoMeTpusTa, 6pos ¥ pasnoa0KEHHETO Ha OTBOPHTE BBHPXY NeOPMALMOHHOTO MOBEIESHNE Ha
MaTepuana NpH MPOIB/KUTENIHO MEXAHMYHO HaToBapBaHe. [IPOBECHHTE eKCIepUMEHTATHH
M3MMTBAHUS TOKA3BAT, Y€ HAIMYMETO HA OTBOPHM OKA3Ba CBHUIECTBEHO BIUSHHE BBHPXY
KUHETHKATA HA MBJI3CHETO U OCTATHYHUTE AePOPMALMH, KATO PasiIHYHMTE KOH(HUrypauu
BOZAT 10 3HAYMTE/IHH Pas/IM4Ms B YCTONYMBOCTTA Ha MaTepHalla Ha JBITOTPalHO HATOBAPBAHE.
VYCTaHOBEHO €, 4Ye Ompeje/eHH IeOMeTpHYHH cXeMH Ha nepdopauus crocoGCTBaT 3a mo-
PaBHOMEPHO pasmpe/ic/ieHHEe Ha HANPEXKEHHITA M OrpaHMuaBaHe Ha JIOKATHHTE 30HH Ha
KoHUEHTpauws. IloayueHnTe pesyaTaTd MMar NMPAaKTHYECKO 3HAYEHHE 33 MPOEKTHPAHETO U
ONTHMH3HUPAHETO HA ONMAKOBBYHH M TEXHUHECKH (DOJTHS OT [ONMETHUIIEH, TIPH KOUTO CE H3UCKBa
KOMOHHAlLMA OT MEXaHWYHa YCTOMYMBOCT, I'bBKABOCT M IBATOTpaliHa eKCIUIOATAlHOHHA
HaICHK THOCT.

I'84. M3CJIEJABAHE W AHAJIN3 HA M3IUTBAHHUTE IIIACTMACOBH
POJIMA CIIOPEJ CTAHAAPT ASTM D6992 - METO/I 3A YCKOPEHO ITBJIBEHE
HA OITBH C M3IIOJI3BAHETO HA CTBITAJIEH U30TEPMHYEH METO/

IIpoBeNeHO € EKCIepPUMEHTAHO W3C/elBaHEe M AHANM3 Ha IIbI3eHe HA ONBH Ha
TIaCTMAcoBH (oIMa, U3NUTBAHU ChriacHo crangapta ACTM J16992 3a yckopeHH H3NHTBAHUS
Upe3 CTBIIKOB H30TEPMHYEH METOA. MeTolHKaTa MO3BONABA OLEHKA HA IBIrOTpaiiHuTe
Ne(opMalMOHHY XapaKTepUCTUKH HA MaTepuana 3a 3HAYWTENHO CHLKPATEHO BpeMe upes
NpWiaraHe Ha TMOC/IEJOBATeIHM TEeMIepaTypHH CTBIKH @PH MNOCTOSHHO MEXaHUYHO
HaTOBapBaHe. AHA/IM3UPAHA € 3aBUCHMOCTTA MEKY TeMIIepaTypara, BDeMETO Ha HaTOBapBaHe
M HapacTBaHETO Ha Je(opMalliuTe, KAKTO U YCTOWYMBOCTTA Ha (OHATA HA NPOIBLIKHTEIHO
OMbHOBO HarosapsaHe. [lomydeHnTe €KCIIEPHMEHTAIHY PE3YNITAaTH MOKA3BAT SICHO M3Pa3eHO
HEJIMHCHHO MOBEACHHE Ha ITBJI3CHETO, XapaKTepHO 3a MOJNMMEPHUTE MATEPHANH, KaKTO W
YYBCTBHUTEJIHOCT Ha MpoLEca KbM TEMIIEPAaTypHUTE MPOMEHH., Y CTAHOBEHO €, Y€ H3MHTBAHUTE
(honua IEMOHCTpUpAT pa3IMvHa CTENEH Ha ABITOTPaiiHa MEXaHMYHA CTAOMITHOCT B 3aBHCHMOCT
OT CTPYKTypaTa ¥ ChCTaBa Ha MaTepuana. PesynaraTuTe MMaT NpakTHYECKO MPHIIOKEHHE MPH
NPOTHO3MpPaHE Ha CKCIIOATAlMOHHATA HAJEXKIHOCT HA IUIACTMACOBH (hONMA, M3MON3BaHH B
OMaKOBBYHATA M TEXHUHYECKATa HHAYCTPHUS,

r 85 MN3CJIEABAHE HA JUHAMHWYHUS MOJAYJ HA JIMHEITHHA

AE®@OPMAIIMA II0O BPEME HA BTBBPISIBAHETO HA IOJMMEPEH
BETOHEH KOMIIO3HUT

IIpoBefeHO € eKCNEepMMEHTATHO H3CIeJBAHC HA JWHAMAYHMA MOJY/J HA JIHHEHHH
AedopMauEK MO BpeME Ha TpoLieca HA BTBBPI’BAHE HAa MONUMEPOSTOHEH KOMIIO3HT.
AHanusupa ce U3MEHEHHETO Ha MEXAHMYHUTE CBOMCTBA HA MaTepHaia B PaslIMYHH €TAlH OT
BTBBP/IABAHETO, KATO aKLUEHTHT € MMOCTABEH BhPXY AKOCTHUTE XapaKTePHUCTHKU U CTPYKTYPHATA
CTaOMITHOCT. MI3M0/I3BAHKAT METOJI MO3BOJISIBA HENPEKLCHATO NMPOC/E/ISBAHE HA NMPOMSHATA B
JAWHAMWYHKUS MOAYJ, KOETO JlaBa Bb3MOXKHOCT 3@ MO-TOYHO ONpPENENSHEe HAa KHHETHKATA Ha
BTBLPAMTEIHUSA IIPOLEC. YCTAHOBEHA € fACHO H3pa3eHa 3aBHCHMOCT MEXKIY BPEMETO Ha
BTBBP/IBAHE H HAPACTBAHETO HA AMHAMUYHHS MOJIYJI, KOETO OTpassBa NPEeXoja Ha MaTepuaa
OT BHCKO3HO-E/IACTHYHO KBM TO-TBBPIO M YCTOHYMBO ChCTOsHME. [lonyuenure pesynratu
JiaBaT BB3MOXKHOCT 3a M0-A00po pasbupaHe Ha CTPYKTYpooGpasyBaHETO B MOMMMepGETOHEH
KOMIO3UT ¥ MOraT Ja ObJaT U3M0/3BaHH 3@ ONTHMH3HPAHE HA TEXHOJIOTMYHHMTE PEXKUMH NPH
TAXHOTO MPOU3BOJACTBO U NPUJIOKEHHE B MALIHHOCTPOEHETO.
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I'8.6. CAD CHCTEMH B KOHTEKCTA HA UHIYCTPHA 4.0

Pasrnexna ce ponara va CAD cucteMuTe B ChbBpPEMEHHATA JUTHTATHA TIPOU3BOJICTBEHA
cpefia, popmupana OT koHuenuuaTa 3a Mumycrpus 4.0. ARammsnpa ce CLOTBETCTBHETO MEKY
(yHKIMOHANHITE BE3MONKHOCTH Ha CAD CHCTEeMWUTE W OCHOBHMTE NPUHLMITA Ha Hunycrpus
4.0, kato BHpTyanM3auMs, MOJYTHOCT, HHTEONEPaGHIHOCT, JNELEHTPaTH3aLMs, pabota B
peallHo BpEME M OPHEHTHPAHOCT KbM yciyrd. Ilogueprasa ce 3mauenmero Ha CAD kato
OCHOBCH WMHCTPYMEHT 3a CB3[aBaHe Ha LU(POBH MOAENM ¥ LUM(POBH HBONHMIM, KOHTO
N03BONIABAT CHMYNAUWs, aHAIM3 W ONTHMH3ALMA Ha NPOAYKTH M MPOLECH OMIE Ha €Tam
npoekTHpane. Pasrnexna ce npurocsT Ha CAD 32 NpUiaraHeTo Ha MOAYJIHMS TOXXOM M 3a
Peau3MpaHe Ha I'bBKABO W NEPCOHANM3HPAHO NpousBoAcTBO. Hapex ¢ mpeammcTsata ce
AKLICHTHPA U BbpXY CBLIECTBYBALLH OIPAHM4EHHS, OCHOBHO CBBP3aHH ChC CHBMECTHMOCTTA M
O0MeHa Ha JIaHHH MEXIy pasiMyHM nporpamHu cpemu or tuna CAD, CAE u CAM.
IlpencraBena e W HOBA KOHIENTYyalHa KIacHMUKALKA HA NPOSKTHPAHETO, cbobpaseHa CEC

Crenu(uKaTa Ha WHTETMIEHTHUTE NPOAYKTH W NPOM3BOJCTBEHH CHCTEMH B YCIOBMATA Ha
Hnpycrpus 4.0.

I' 8.7 H3CJEABAHE HA CBOTHOIIEHWUETO MEXAY TBBLPIOCTTA U
SKOCTTA HA OITbH HA NOJIMETHUJIEH

W3crieBaHo € CHOTHOIIEHHETO MEX/Ly TELPAOCTTA H SKOCTTA HA ONBH HA TOJHETHIICH C
LI/ OLEHKA Ha TEXHUTE MeXaHW4HK CBolcTBa. [IpoBeseHnTe exciepUMEHTAIHI H3ANKUTBAHKS
BKJTIOYBAT U3MEPBaHE Ha TBBHPAOCT MO CTAHAAPTHH METOAM U ONpee/IsHe HA MaKCHMAJIHATA
CHIA HA ONBH HAa NPOGHMTE. AHalIM3MpaHa € 3aBHCHMOCTTA MEXIY CTPYKTYpPHHTE
XapaKTepUCTHKK Ha MaTepuasia, MeToja Ha o6paGoTKa M MOMYYEeHHTe MEXaHMYHH CBOMCTBA,
KOeTo No3eo/sBa Mo-100po pasGupaHe Ha NMOBEICHHETO Ha MOJHETH/IEHA PH HATOBApBAHE.
Pesyrratute nokassar, 4e ChOTHOLICHHETO MEKIY TBBPAOCT H AKOCT Ha OIBH € YyBCTBHTEIHO
KbM CBCTaBa Ha CMECTa H TEXHOJIOTHYHUTE NapaMETPH, KOETO OKa3Ba MPAKO BIMSIHHE BBPXY
CKCIIOATALIOHHATA HA/ICKAHOCT Ha MaTepuana. YCTaHOBEHO €, Y€ ONTHMU3MPAHETO Ha
ChCTaBa M IpOLEca Ha NPOH3BOACTBO MOXKe Jia Mojobpu GanaHca MKy TBBPIOCT H SKOCT,
KOCTO € BaXKHO 32 WHIKCHCPHHM NPUJIOXKCHMSA, M3MCKBAIM EJHOBPEMEHHO YCTOMYMBOCT Ha
M3HOCBAaHE M BMCOKA MEXaHWYHa 31paBuHA. [lomyueHHTe NaHHH MPENOCTABAT MPAKTHYECKH
HACOKH 32 IPOEKTHPAHE H OLIEHKA Ha MOJIMETHNIEH B KOHTEKCTa HA HHIYCTPHATHH NPHIOKEHH S,
Kb/IETO CHOTHOIIEHHETO MEX/ly MEXaHUYHH CBONHCTBA HIpae KPUTHUHA PO,

I'8.8 CTATUCTUYECKA OBPABOTKA HA I'PENIKATA IIPH BA3UPAHE,
Bb3HUKHAJIA ITPH CTPYT'OBAHE B CAMOIIEHTPHPAI] CE TPHYEJXOCTEH

IIATPOHHUK M MEXAY IEHTPU HA MAIODIMHA C OIAPPOBO
IMPOI'PABOMHO YTIPABJIEHHE

HscneiBaHo € Bb3HMKBAHETO H XApaKTephT Ha IPelIKUTe MPH Gasupane IpH CTPYTOBaHe ¢
H3MON3BAHE HAa CAMOLCHTPHpAI CE TPHYEIIOCTEH NMATPOHHMK M MEeXAy UEeHTpH Ha CNC
MauuHH. [IpOBEAEH € CTATMCTHYECKH aHAIM3 HA H3MEPEHUTE OTK/IOHEHHS, C 1e)] OLEHKA Ha
TOYHOCTTa H IOBTOPAEMOCTTA HA 00paboTBaHKTe AeTaiinn. M3non3BaHuTe METOIM MO3BOSIBAT
KOJIMYECTBEHO ONMpENe/ISHE HA PAsHpE/C/CHHETO Ha IPEIIKHTE W BIMAHHETO Ha Pa3iHYHH
(akropu KaTo 3aXBallaHe, THN NATPOHHHK M NO3ULMOHUPaHe Ha paetaiina. Pesynrarure
MOKa3BaT, Y€ PEIIKUTe NMpH OasHpaHe NpH CTPYroBaHe Ca 3HAYMTENHO MO-BMCOKH I
00paboTKa MeXIy LEHTPH B CpaBHEHHE C TPHYEIIIOCTCH NAaTPOHHHK, KaTo CBILECTBYBAT M
BapHalliK B 3aBUCHMOCT OT FEOMETPUYHHTE XapPaKTePUCTHKM Ha AeTaiina. [TonyyenuTe qanHM
TIPEAOCTABAT BB3MOXKHOCT 33 ONTHMH3ALMs HA TEXHOJOTHYHHMS IpPOLEC W MoAoGpsBaHe Ha
ToduHocTTa Ha Aeraiiure npu CNC  oGpaGotka. Crartucrudeckata obpaGotka Ha
H3MEPBAHHATA NIOANIOMAara HACHTHQHUMPAHETO Ha KIIIOHOBHTE (DAKTOPH, KOHTO BIMIAT BBPXY
KaECTBOTO Ha CTPYrOBAaHMTE MOBbPXHWHH, W MPEJOCTAaBS OCHOBA 3a IPOM3BOJCTBEHHMTE
MPOLIECH B UHIYCTPHSATA.
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I'.8.9. BIUSTHHE HA KOEOHUITUEHTA HA ®OPMATA IIPU IIPOBAPA BHPXY
SIKOCTTA HA BBTPEINIHUTE CTPYKTYPHU CBBLP3BAHUS HA
I'EOKJIETKUTE

MscneniBaHo e BMsAHMETO Ha KoeduieHTa Ha (OpMa Ha 3aBAPHUHUTE ChEIUHEHHS BBPXY
SAKOCTTA Ha BBTPELIHUTE CTPYKTYPHH BPB3KH HA IeOKJIeTKH. [IPOBEIeHUTE eKCIepHMEHTAHHI
M3C/ICABAHMA LEJAT OLEHKA Ha MEXaHMYHATA YCTOWYMBOCT HA Pa3IM4HH PEOMETPHUYHH
KOHQUrypaUMH Ha TpOBapa M TAXHOTO BIMAHHE BBPXY IPUIOCTHATA CTAOMJIHOCT HA
KOHCTPYKLMATA. AHAIM3MPAHH Ca 3aBHCHUMOCTHTE MEXIYy (opMaTa Ha ChEeJIMHEHHETO,
KauyeCTBOTO Ha 3aBapKaTa M BE3MOXKHOCTTA 3a MPEHOC HAa HATOBAPBAHHS MEXKIY CBLP3aHHTE
eneMenTd. Pesynratute nokassat, ue koeduuMeHTHT Ha (opMara Ha MPOBapa € KIOYOB
napameTep, KOHTO ONpeAe/s pasnpele/CHUETO Ha HANPEXKEHHATA M PHCKA OT JIOKATHH
NOBpPE/IH, KATO ONTHMAIHATA KOHQHUIYpalis 3HAYUTENHO MOBHILABA MEXaHWYHATA SKOCT HA
BBLTPEIHUTE BPB3KH. [1onyyeHnTe JaHHU IPEAOCTABAT IPaKTHYECKH HACOKH 3a IPOEKTHPaHE
¥ MPOU3BOJICTBO HA MEOKNETKH C MOJOOPEHH CTPYKTYPHH XapaKTePHCTHKH, KaTO ChUETaBaT
HaJIeKTHOCT, YCTONYMBOCT Ha HATOBApBAaHHS M JBJITOTpaiiHa eKCII0aTalHOHHA CTaOHIIHOCT.

I' 8.10. CHCTEMA 3A YIIPABJIEHHUE HA KAYECTBOTO ISO 9001 B
KOHTEKCTA HA HHIAYCTPHUA 4.0

AHaJIM3UpaH € MOJXONBT 33 YNMpaBJIeHHe Ha Ka4ueCTEOTO cropen ctamaprta ISO 9001 B
konrekcta Ha Hupyctpus 4.0. Mscnenpamero pasriexna HHTErpanyara Ha uQpoBHTE
TEXHOJIOTHH M aBTOMATH3aLHATA B CHILECTBYBAIIHTE CHCTEMH 3a YIPaB/JICHHE Ha KaYeCTBOTO
C IeJ IMOBHIIaBaHE Ha ECI)BKTHBHOCTTa, TOYHOCTTA H MPOC/ICIUMOCTTa Ha IIPOHU3BOOCTBECHHTE
NPOLECH. AKLIEHTBT € I0CTABEH BbPXY POJIATA Ha CBBp3aHUTEe MH(POBH m1aTtdopMH, KHOep-
¢usuunnTe cucremu W CHOMPaHETO Ha TOJEMH AAHHU 3a MOHHUTOPHHI H KOHTPOJ Ha
Ka4eCTBOTO B pe€ajiHO BpeMe. AHAIM3UpAT C€ MPEIUMCTBATA HA JUTHTANM3ALMATA 3a
nojoOpsABaHe Ha BBTPELIHHTE MNPOLECH, HaMaliBaHe Ha Ae(EKTHTE W ONTHMH3MpAaHE Ha
pecypeute. OtGens3sa ce, ue BHeapsBaHeTo Ha Muayctpus 4.0 TexHonoruu B pamkure Ha ISO
9001 m3mckBa ajganTanyus Ha OPraHU3ALMOHHHTE CTPYKTYDH, o0y4eHHe Ha mepcoHama W
MHTETrpalis Ha CHCTEMHTE 3a ChOMpaHe M aHaIu3 Ha JaHHU. PesynTaThTe JEMOHCTPHpAT, Ye
CHUETaBAHETO HA CTAHJAPTH 33 KA4YeCTBO C MONEPHHM LM(DPOBH HHCTPYMEHTH OCHTYpSBA
MOBHIICHA IMMPOHU3BOACTBCHA I'bBKaBOCT, HaICXKIHOCT Ha IPOAYKTHUTE H
KOHKYPEHTOCTIOCOGHOCT Ha MPEANPHUATHATA B YCIIOBHATA Ha MHTEIMIEHTHO POU3BOJCTBO.

I'8.11. CHUMYJAIIMOHHO WM3CJIEABAHE HA BB3JAEACTBHETO HA
TEMIIEPATYPATA HA OXJAKIAHE BbBPXY KAYECTBOTO IIPH
NMHXXEKITHOHHO ®OPMOBAHE

llpoBeneHo € wuscnesBaHe upe3 CHUMYNALMOHHO MOJENMpaHE HA BIWSHHETO Ha
TeMIepaTypaTa Ha OXJaXk/AallaTa Cpejla BbpXy KauecTBOTO Ha M3/IeUATa, IPOU3BEICHU Upes
WHXEKUMOHHO (hOpMOBaHe. AHANM3MPaHH Ca 3aBHCUMOCTHTE MEXIy TeMIlepaTypaTa Ha
OXJaX/alara TCYHOCT, CKOPOCTTa Ha KPUCTAIH3aLMsA W pasnpeleNeHHeTO Ha BBTPEIIHH
HANpeXeHHs B Mpoiykra. Pesynraturte nokassar, ye KOHTPONBT BBHPXY TeMIEpaTypaTa Ha
OXJXJaHe HMa CBLICCTBEHO 3HAYCHWE 3a TIOCTHraHe Ha pPaBHOMEPHA CTPYKTYpa,
MMHMMH3HpaHe Ha JE(PEeKTH KaTo CBHBAaHE, HaNpeKeHus u AeOpMAlMH, KAKTO W 34
nono0psiBaHe Ha MOBBPXHOCTHOTO KauyecTBO. CHMYNALMOHHHAT TONXOH TO3BONARA
ONTHMH3MPAHE HA TCXHOJIOTHYHHTC NapameTpu Ge3 HEOOXOAMMOCT OT MHOFOKPAaTHH
(M3HYCCKH EKCIEPUMEHTH, KOETO CIIeCTsABA BpeMe M pecypcd. IloNyveHHTe NaHHM
NPEOCTABAT HACOKM 3a MOJOOpABAHE HA KAYECTBOTO M HAAEKAHOCTTA HA M3LENHATA NpPH
HHXXEKLUMOHHO (hopMOBaHe Ype3 MPeL3eH KOHTPOI Ha OXJIAXIAHETO, KOETO € 0COBEHO BAIKHO
33 BUCOKOIIPOM3BOAMTEIIHH U NPELU3HH NPUIIOKEHHS B HHLYCTPHSATA.
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I'8.12. M3CJIEABAHE HA M3IUTBAHUSTA 3A EKCILIOATAIIMOHHA
AbJITOTPAMTHOCT HA ITOJIMETHJIEHOBU I'EOKJIETKH

IIposeneno e uscnensane Ha ApAroTpakHocTTa Ha nonretunenosr (ITE) reokieTk upes
CKCICPUMCHTAIHM ~ M3NWTBAHMA 332 YCTOMYMBOCT TNpH  pasIM4HH  MEXaHWYHH |
CKCIIOATAUHOHHHM HATOBAPBAHWA. AHAIM3HPAaHH Ca TOBENEHHETO HA MaTepuana u
CTPYKTypHATa CTAGHIIHOCT Ha FEOK/ETKH MPH NPOBIKUTENHA EKCTIO3MIMS Ha HATOBAPBAHN,
BIJIFOYHTETHO OITBbH, OrbBAHE M HATUCK. Pe3yNTaTuTe NOKas3BaT, Ye MEXaHHYHHTE CBOMCTBA Ha
TIOJIMETUIIEHOBUTE FEOKIETKH, KaTO IKOCT Ha OIBbH U ie)OpMalliOHHA KOPABHHE, ¢a KPHTHYHH
3a TAXHaTa ABIrOTPaiiHa eKCIUIOATALMSA, 4 ONTUMH3HPAHETO HA IEOMETPHATA U ChCTABA HA
MaTepuana 3Ha4YMTENHO Nojo0psBa eKCIUIOATAMOHHATA HAaJeXKAHOCT, IIoNydeHuTe JaHHu
[PSAOCTaBAT KOJTHYECTBEHA OLCHKA Ha M3/IPLAIMBOCTTA U MO3BOSABAT MACHTHOHLUUPAHE Ha
KIIOYOBHTE (DaKTOpH, BAMAEIIM BBLPXY TAXHATA YCTOMYMBOCT Ha HaToBapBaHms. Tesu
PE3yATaTH UMaT NMPAaKTHYECKO MPUIIOKEHUE NMPH NMPOEKTHUPAHE M M3TOJ3BAHE HA TeOLelH B
MH)KCHEDHH KOHCTPYKLMM, KaTO TIOANOPHHM CTEHH, CTa0WIM3MpaHe Ha TEPeHH W
HHQPACTPYKTYPHH pEILIeHHs, KBAETO C& M3UCKBA KOMOMHALWSA OT SKOCT, eNaCTHYHOCT W
ABJIrOTpaiHa YCTOHYUBOCT,

I' 8.13 IOAXOAH M ITPEV3BUKATEJICTBA ITIPA BHEJIPSIBAHETO HA
BUCOKHUTE TEXHOJIOIT'HA B CbBPEMEHHATA HH/Y CTPUSI

B cratuirta ce pasryiiexmaT OCHOBHMTE NOAXOAM M IEIM3BHKATEIICTBA, CBLP3AHH C

BHEIPABAHETO HA BUCOKUTE TEXHOJIOrHH B CHBPEMEHHATa WHAYCTPHsS. AKLEHTHPA Ce BBPXY
Heo0XOIMMOCTTa MpEeINpHATHATA Ja OTFOBOPAT HAa HapacTBAIATa KOHKYPEHLUs dYpe3
ONTUMH3HUpPaHE Ha IMPOH3BOACTBECHHUTE IIPOLECH H COHOBPEMCHHO ¢ TOBa Oa ocurypsaBar
HHIUBUIYaTH3MpaHd npoAyKTd. [lpeicTaBenn ca pasiWyHu MOZENM 3a NpHIaraHe Ha
BHCOKHTE TCXHOJIOTUU — yYOpaBJIEHHME Ha AKU3HCHHS LHKE Ha NpoAYKTa, YaCTHY€H ITOAX0I C
BHE/IPABAHE Ha OTHCIHU TEXHOJIOTHYHH MOJY/IH, IOETAIIHO HHTETPUPAHE Ha CHCTEMH, KAKTO
H LAJIOCTEH XOJMCTHYEH MOJE], KOMTO npeoﬁpaaﬂsa BCHYKH TIPOHU3BOACTBEHH H
OpraHM3allMOHHM [IPOLIECH.
Oceen noaxonute crathATa OOPbIIA BHUMAHHE W HA OCHOBHHTE MpEIM3BHKATENCTBA NPE]
MHIYCTpHaaHaTa aururamusauus. Cpen Tax ca HeoGxomuMocTTa oT 06paloTka Ha rojieMu
MacHBH NAHHHM W M3TPaX/aHe Ha MOZAEpHAa MH(OpMaLHOHHA HH(PACTPYKTYpa, OCHTypsBaHe
Ha BHCOKO HHBO Ha HH()OPMALIHOHHA CHT'YPHOCT H YNIPABIIEHHE Ha PUCKA B JEIIEHTPAIM3HPAHH
cucteMH. Pasrnespar ce M COLMANHO-OPraHM3alMOHHUTE IMOCHENMLH, KOMTO BKIIOYBAT
NpPOMEHHU B CTPYKTypaTa Ha Tpy/a, N0ABaTa Ha HOBH MPO(ECHH U HyXKIaTa OT HENPEKLCHATO
obyueHue Ha mepcoHana. CraTusTa MOAYEPTABA, Y€ YCIEIIHOTO BHEIPABAHE HA BHUCOKHUTE
TEXHOJIO'MHM H3HCKBAa MHTErpHUpaH MNOAXO[, CBHUCTABAIll TEXHHYECKH, OpraHU3aliOHHH H
YOBELIKHU (hakTopH.
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SUMMARY OF THE SCIENTIFIC
PUBLICATIONS

of Chief Assistant Professor, Eng. Konstantin Stefanov Chukalov, PhD for participation in
the competition for an academic position “Associate Professor” in professional field 5.1.
Mechanical engineering, specialty " Automation of engineering work and computer-aided
design systems " for needs of the Department of Mechanical Engineering and
Technologies at the Technical University - Sofia, Plovdiv Branch.

30 scientific publications and one book meeting the relevant minimum requirements, were
submitted for participation in the competition. Of these, 17 scientific publications in co-
authorship were published in specialized scientific publications, which are referenced and
indexed in world-renowned databases of scientific information (Scopus). 10 of these
publications were included as equivalent to a monographic work. 9 scientific works in co-
authorship and 4 single ones, published in non-refereed journals with scientific review, were
also submitted.

All of them are not represented in the procedure for the PhD.

*Note: The order of summaries of the submitted materials corresponds to the order
of the publications from the list of scientific papers for participation in the competition.

B4.1. OPTIMIZING 3D PRINTING PARAMETERS TO IMPROVE
DIMENSIONAL ACCURACY

The article is dedicated to optimizing parameters in 3D printing with the aim of improving
the dimensional accuracy of manufactured parts. The main technological factors affecting the
geometric precision of components are examined, including extrusion temperature, printing
speed, layer thickness, and infill density. An experimental study was conducted to analyze the
impact of different combinations of process parameters on deviations from nominal dimensions.
The results obtained allow for the identification of optimal operating conditions that minimize
dimensional errors and improve process repeatability. The influence of settings on surface
quality and the shape stability of printed samples was also evaluated. The study’s conclusions
indicate that targeted optimization of 3D printing parameters can significantly enhance
dimensional accuracy, which is crucial for the application of additive technologies in mechanical
engineering and precision manufacturing.

B4.2 INVESTIGATION OF THE INFLUENCE OF PARAMETERS IN 3D
PRINTING OF NYLON CF15 CARBON ON LINEAR DEFORMATION DURING
TENSILE CREEP

This article examines the influence of 3D printing parameters on the linear deformations of
carbon fiber-reinforced Nylon CF15 during tensile creep. Key technological factors, such as
extrusion temperature, printing speed, layer thickness, and part orientation, which affect the
deformation behavior of the printed samples, are investigated. Experimental tests were
conducted to evaluate linear deformation under prolonged loading, analyzing different
combinations of parameters. The results allow for determining the relationship between
technological settings and the material’s behavior under tensile creep. The conclusions indicate
that optimizing 3D printing parameters is a key factor for minimizing deformations and
improving the mechanical properties of carbon fiber-reinforced Nylon CF15, which has
practical significance for engineering and industrial applications.
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B4.3. OPTIMIZING 3D PRINTING PARAMETERS TO IMPROVE HARDNESS
AND SURFACE ROUGHNESS

This article examines the optimization of 3D printing parameters aimed at improving the
hardness and surface roughness of manufactured parts. Key technological factors such as
extrusion temperature, printing speed, layer thickness, part orientation, and infill density, which
significantly influence the mechanical and surface properties of printed samples, are analyzed.
Experimental studies were conducted to evaluate the effects of different combinations of process
parameters on microhardness and roughness characteristics. The results allow for the
identification of optimal printing conditions that achieve increased hardness and reduced surface
roughness. Conclusions are drawn regarding the relationship between process settings and the
resulting quality of the parts. The study confirms that targeted optimization of 3D printing
parameters can significantly enhance the functional properties of components, thereby
expanding the possibilities for practical applications of additive technologies.

B4.4. STUDY OF INFLUENCE OF PRINTING SPEED AND LAYER HEIGHT ON
DIMENSIONAL ACCURACY OF 3D-PRINTED CARBON FIBER-REINFORCED
POLYAMIDE PARTS

This article examines the influence of printing speed and layer height on the dimensional
accuracy of 3D-printed carbon fiber-reinforced polyamide parts. Key technological parameters
affecting the geometric precision of the parts are investigated, with deviations from nominal
dimensions evaluated under different combinations of speed and layer thickness. Experimental
tests were conducted to quantitatively determine the relationship between printing parameters
and the dimensional accuracy of the parts. The results allow for the identification of optimal
process settings that minimize dimensional errors and improve production repeatability. The
conclusions indicate that the proper selection of printing speed and layer height is a key factor
for enhancing the accuracy and quality of 3D-printed carbon fiber-reinforced polyamide parts,
which has practical significance for industrial applications and prototyping.

B4.5. DESIGNING A LABORATORY STAND FOR TESTING IMPACT
RESISTANCE OF PLASTIC FILMS BY FREE-FALLING DART DROP
ACCORDING ASTM D1709

The article is dedicated to the design and development of a laboratory setup for testing the
impact resistance of plastic films using the free-falling dart method (dart drop) in accordance
with ASTM D1709. The main design requirements, functional units, and operating principle of
the testing apparatus are examined. The devices for guiding the falling weight, the sample
clamping system, and the means to ensure repeatability and accuracy of the tests are described.
The developed setup allows for conducting both Method A and Method B according to the
standard, with adjustable impact energy. Test results are presented, confirming the reliable
operation of the setup and its compliance with regulatory requirements. An assessment of the
applicability of the developed apparatus for laboratory and research purposes is provided. The
conclusions indicate that the proposed setup is suitable for precise determination of the impact
toughness of plastic films and can be used in quality control as well as in research activities.

B4.6. RESEARCH INTO THE ACCURACY OF HOLES IN 3D PRINTING USING
TAGUCHI METHOD

This article presents a study on the accuracy of holes produced by 3D printing using the
Taguchi method for optimizing technological parameters. The main process factors, such as
layer thickness, printing speed, extrusion temperature, and infill density, which influence the
dimensional accuracy of the holes, are analyzed. Targeted experimental tests were conducted
using orthogonal arrays to reduce the number of trials and increase the efficiency of the study.
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The results allow for determining the degree of influence of each parameter on deviations from
nominal dimensions. Optimal printing conditions were identified that minimize errors in hole
extrusion. The conclusions indicate that the Taguchi optimization method is an effective tool for
improving accuracy in additive manufacturing. The results have practical significance for
enhancing the quality and reliability of 3D-printed components used in mechanical engineering
and precision manufacturing.

B4.7. RESEARCH INTO 3D PRINTING LAYER ADHESION IN ABS MATERIALS

This article is dedicated to the study of interlayer adhesion in 3D-printed parts made from
ABS material. The influence of key technological parameters, such as extrusion temperature,
layer thickness, and printing speed, on the strength of the bond between individual layers is
analyzed. Experimental tests were conducted to evaluate interlayer strength under different
printing conditions, using standard mechanical loading methods. The results allow for
determining the degree of influence of each parameter on the adhesion properties of ABS
material. Optimal printing conditions were identified that achieve maximum interlayer bond
strength. The conclusions indicate that proper selection of parameters is a key factor in
improving the mechanical properties and reliability of 3D-printed parts. The results have
practical significance for expanding the application of ABS materials in mechanical engineering
and functional prototyping.

B4.8. STUDY OF INFLUENCE OF 3D PRINTING TEMPERATURE ON SHORE D
HARDNESS OF NYLON CF15 CARBON

This article examines the influence of 3D printing temperature on the Shore D hardness of
carbon fiber-reinforced Nylon CF15. Different printing temperature settings and their effects on
the surface and mechanical properties of the printed samples are investigated. Experimental
measurements of Shore D hardness were conducted at various temperature settings, analyzing
their impact on material homogeneity and durability. The results allow for the identification of
optimal temperature conditions to achieve maximum hardness and quality of the printed parts.
The conclusions indicate that the proper selection of printing temperature is a key factor for
improving the mechanical properties of carbon fiber-reinforced Nylon CF15, which has
practical significance for engineering and industrial applications.

B4.9. STUDYING INFLUENCE OF 3D PRINTING PARAMETERS OF PETG TO
IMPROVE HARDNESS AND MAXIMUM TENSILE STRENGTH

The article examines the influence of 3D printing parameters on the hardness and maximum
tensile strength of PETG parts. Key technological factors such as extrusion temperature,
printing speed, and layer thickness, which affect the mechanical properties of the printed
samples, are investigated. Experimental tests were conducted to evaluate hardness and tensile
strength under different parameter combinations. The results allow for the identification of
optimal printing conditions that achieve maximum mechanical durability and stability of the
parts. The conclusions indicate that targeted optimization of 3D printing parameters is an
effective approach to improving the performance characteristics of PETG parts, which is of
practical importance for applications in engineering and industrial prototyping.

B4.10. INFLUENCE OF ADDING POLYPROPYLENE(PP) INTO
POLYETHYLENE(PE) ON MECHANICAL PROPERTIES OF GEOCELLS

This article examines the influence of adding polypropylene (PP) to polyethylene (PE) on
the mechanical properties of geocell structures. The study focuses on changes in tensile
strength, elasticity, and deformation resistance of the composite material at different PE-to-PP
ratios. Experimental tests were conducted on samples with varying PP content, using standard
methods for mechanical loading and deformation measurement. The results allow for
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determining the optimal PP content to achieve maximum strength and stability of the geocells.
The conclusions indicate that the addition of PP can significantly improve the mechanical
characteristics of PE geocells, which is of practical importance for their application in
infrastructure projects requiring high reliability and durability.

G6.1. Fourth Industrial Revolution — Essence and Challenges

The book Fourth Industrial Revolution — Essence and Challenges (2019, IK “KING”)
presents the Industry 4.0 as a qualitative leap in technological and societal development. The
authors describe the revolution as a process characterized by exponential growth and the
integration of physical, digital, and biological systems. It fundamentally transforms
production processes, economic models, labor structures, and social interactions.The book
emphasizes the potential benefits of implementing automation, intelligent factories,
digitalization, and robotics. These technologies increase efficiency, create new development
opportunities, and stimulate innovation. At the same time, the authors draw attention to the
risks: social and economic disintegration, displacement of human labor, rising inequalities,
and institutional unpreparedness to manage these changes.Ethical, cultural, and organizational
challenges are also discussed, highlighting the need for strategic management and adequate
policies. The authors call for an active role of the state, business, and society to ensure that
technological progress serves humanity rather than replacing it uncontrollably. The book is
intended for students, specialists, managers, and policymakers who seek a systematic and
practical understanding of the essence, consequences, and governance of the Industry 4,0.

G7.1. DESIGN AND MANUFACTORING OF A LABORATORY STAND FOR
TESTING ACCELERATED TENSILE CREEP OF PLASTICS ACCORDING TO
ASTM D6992

This article is dedicated to the design and fabrication of a laboratory setup for testing the
accelerated tensile creep of plastics according to ASTM D6992. The structural solutions,
functional units, and operating principle of the setup are described, including the systems for
sample clamping and load control. The influence of testing parameters on the accuracy and
repeatability of the results is examined. Results from initial tests are presented, confirming the
reliability of the design and the capability to measure deformations during accelerated creep
testing over time. The conclusions indicate that the developed laboratory setup is suitable for
both research and quality control purposes, enabling precise determination of the mechanical
properties of plastics and supporting the optimization of their performance characteristics.

G7.2. OPTIMIZING TENSILE STRENGTH AT MAG WELDING PROCESS OF
S235JR STEEL

This article is dedicated to optimizing the tensile strength in the MAG welding process of
S235JR steel. The study examines the influence of key technological parameters, such as
welding current, voltage, welding speed, and shielding gas, on the mechanical properties of the
weld seam. Experimental tests were conducted using different combinations of these
parameters, measuring the tensile forces and deformations of the samples. The results allow for
the determination of optimal welding conditions that achieve maximum tensile strength and
minimal weld defects. The conclusions indicate that targeted adjustment of the technological
parameters is crucial for improving the mechanical properties of welded components. The
findings have practical significance for industrial production and for enhancing the reliability
of structural elements made from S235JR steel.

G7.3. DIGITAL BUSINESS MODELS IN INDUSTRIAL ENTERPRISES

This article examines the development and application of digital business models in industrial
enterprises. The study focuses on the characteristics of digitalization and the integration of

Publications of Chief Assistant Praofessor Konstantin Stefanov Chukalov, PhD 15



information technologies into management and production processes. Various approaches to
implementing digital models are analyzed, along with their impact on the efficiency, flexibility,
and competitiveness of enterprises. Through examples and case studies, it is demonstrated how
digital tools support resource optimization, cost reduction, and improvement of product and
service quality. The conclusions indicate that the implementation of digital business models is
a key factor for the modernization and sustainable development of industrial enterprises in the
context of technological change and global competition.

G7.4. INVESTIGATION OF THE SPECIFICS OF THE MOTIVATION PROFILE
IN THE HIGH-TECH ENTERPRISES

This article examines the specifics of the motivational profile in high-tech enterprises. The
study focuses on identifying the key factors that influence employee motivation, analyzing
various aspects of intrinsic and extrinsic motivation, as well as their interaction with
organizational culture and management practices. Empirical observations and surveys were
used to collect data on employee preferences and behavior, enabling the development of
models of the motivational profile in the context of high-tech enterprises. The results indicate
that an effective combination of material and non-material incentives leads to increased
employee engagement and productivity. The conclusions have practical significance for
improving human resource management systems and optimizing the work environment in
high-tech manufacturing enterprises.

G7.5. ANALYTICAL DETERMINATION OF ERROR FROM STATIC
ADJUSTMENT OF BORING HEADS CUTTING PART DURING COMBINED
MACHINING OF HOLES

The article is dedicated to the analytical determination of the error arising during the static
adjustment of the cutting part of skiving heads in combined hole machining. The main factors
affecting the accuracy of the adjustment and causing deviations in the geometric parameters of
the machined holes are examined. An analytical model for error determination has been
developed, taking into account the structural features of the tool, the adjustment method, and the
loading conditions during the cutting process. A theoretical analysis of the relationships between
the main parameters and the resulting deviations was conducted. Computational results are
presented, allowing a quantitative assessment of the impact of static adjustment on the accuracy
of combined machining. The conclusions demonstrate the potential for reducing errors through
optimization of the adjustments and the design of skiving heads. The obtained results have
practical significance for improving the accuracy and reliability of technological processes in
precision hole machining.

G7.6. IMPROVING DIMENSIONAL ACCURACY ANALYSIS FOR
ENGINEERING ASSEMBLIES

The article addresses a current issue in mechanical engineering related to ensuring high
dimensional accuracy during the assembly of engineering components. The importance of
fixtures is emphasized as a key factor in achieving the required geometric precision. The main
objective of the study is to improve the analysis of dimensional accuracy in assembly by
optimizing the tolerances of the elements of the holding fixtures. The goal is to enhance the
accuracy of predicting the final deviations in assembled units through a more precise analytical
approach. The conclusion establishes that the correct selection and control of fixture tolerances
leads to a significant improvement in assembly accuracy. The proposed method contributes to
increasing the reliability of the manufacturing process and reducing production
nonconformities, which holds important practical significance for modern mechanical
engineering.
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G7.7. DETERMINATION OF THE DYNAMIC MODULUS OF LINEAR
DEFORMATIONS OF REINFORCED HIGHLY FILLED POLYMER CONCRETE
COMPOSITES DURING CURING

This article addresses the determination of the dynamic modulus of linear deformations of
highly filled reinforced polymer concrete composites during curing. The study focuses on the
influence of curing time and conditions on the mechanical properties of the composites.
Experimental measurements of the dynamic modulus were conducted using standard
mechanical testing methods for polymer materials, taking into account different filler levels and
types of reinforcement. The results allow for a quantitative assessment of the development of
hardness and elasticity of the composites during the curing process. The conclusions highlight
the relationship between the material structure, composite composition, and its dynamic
mechanical characteristics. The study has practical significance for optimizing technological

processes in the production of polymer concrete products and for predicting their performance
during service.

G8.1. MODERN ANTI-VIBRATION TECHNOLOGIES AND TOOLS FOR DEEP
HOLES MACHINING

This article examines modern anti-vibration technologies and tools for skiving deep holes.
The main methods for reducing vibrations during machining are analyzed, along with their
impact on accuracy, surface quality, and tool wear. The structural features of anti-vibration
skiving tools and approaches for optimizing the deep-hole machining process are presented.
Through theoretical and applied analysis, the factors determining tool effectiveness and
vibration resistance are identified. The conclusions indicate that the use of anti-vibration
technologies and modern tools significantly improves precision, reliability, and productivity in
deep-hole machining, which has practical significance for mechanical engineering and industrial
production..

G8.2 INVESTIGATION ON MAXIMUM TENSILE FORCE AND SHORE D
HARDNESS OF 3D PRINTED SAMPLES OF POLYAMIDE PA6-CF

The mechanical properties of 3D-printed polyamide PA6 samples reinforced with carbon
fibers (PA6-CF) were investigated, with a focus on maximum tensile strength and Shore D
hardness. The influence of additive manufacturing process parameters on the resulting
mechanical properties was analyzed, considering the role of layer orientation, infill density, and
printing conditions. Experimental tests showed a significant relationship between the material
structure, formed during 3D printing, and its mechanical behavior under load. It was found that
PA6-CF demonstrates high tensile strength and increased hardness, making it suitable for
applications requiring good mechanical resistance and wear durability. The results contribute to
a better understanding of the behavior of composite polymer materials produced through
additive manufacturing and can be used to optimize technological parameters for engineering
applications..

G8.3. INVESTIGATION OF EXTRUDED POLYETHYLENE BLEND FILMS
TENSILE CREEP ELONGATION WITH DIFFERENT OPEN HOLES
CONFIGURATIONS

The linear elongation during tensile creep of extruded polyethylene films with different hole
configurations was investigated. The influence of the geometry, number, and arrangement of the
holes on the material’s deformation behavior under prolonged mechanical loading was analyzed.
Experimental tests showed that the presence of holes significantly affects the creep kinetics and
residual deformations, with different configurations leading to substantial differences in the
material’s long-term load resistance. It was found that certain geometric perforation patterns
promote a more uniform stress distribution and limit local stress concentration zones. The results
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have practical significance for the design and optimization of polyethylene packaging and
technical films, where a combination of mechanical strength, flexibility, and long-term
operational reliability is required.

G8.4. INVESTIGATION AND ANALYSIS OF TESTED PLASTIC FILMS
ACCORDING TO ASTM D6992 STANDARD TEST METHOD FOR ACCELERATED
TENSILE CREEP USING THE STEPPED ISOTHERMAL METHOD

An experimental study and analysis of tensile creep of plastic films were conducted in
accordance with ASTM D6992 for accelerated testing using the stepped isothermal method. The
methodology allows for the assessment of long-term deformation characteristics of the material
in a significantly reduced time by applying sequential temperature steps under constant
mechanical load. The relationship between temperature, loading time, and deformation growth,
as well as the resistance of the films to prolonged tensile loading, was analyzed. The
experimental results show a pronounced nonlinear creep behavior, characteristic of polymer
materials, and a sensitivity of the process to temperature changes. It was found that the tested
films exhibit varying degrees of long-term mechanical stability depending on the material’s
structure and composition. The results have practical applications in predicting the operational
reliability of plastic films used in the packaging and technical industries.

G8.5 STUDY ABOUT DYNAMIC MODULUS OF LINEAR DEFORMATIONS
DURING THE HARDENING OF POLYMER CONCRETE COMPOSITION

An experimental study was conducted on the dynamic modulus of linear deformations during
the curing process of a polymer concrete composite. The changes in the material’s mechanical
properties at different stages of curing were analyzed, with a focus on strength characteristics
and structural stability. The applied method allows continuous monitoring of changes in the
dynamic modulus, enabling a more precise determination of the kinetics of the curing process.
A clear relationship was established between curing time and the increase in the dynamic
modulus, reflecting the transition of the material from a viscoelastic state to a harder and more
stable condition. The results provide a better understanding of structure formation in polymer
concrete composites and can be used to optimize technological regimes in their production and
application in mechanical engineering.

G8.6. CAD SYSYEMS IN THECONTEXT OF INDUSTRY 4.0

The role of CAD systems in the modern digital manufacturing environment, shaped by the
Industry 4.0 concept, is examined. The correspondence between the functional capabilities of
CAD systems and the core principles of Industry 4.0—such as virtualization, modularity,
interoperability, decentralization, real-time operation, and service orientation—is analyzed. The
importance of CAD as a key tool for creating digital models and digital twins is emphasized,
enabling simulation, analysis, and optimization of products and processes at the design stage.
The contribution of CAD to implementing the modular approach and achieving flexible and
customized production is discussed. Alongside the advantages, existing limitations are
highlighted, primarily related to compatibility and data exchange between different software
environments, including CAD, CAE, and CAM. A new conceptual classification of design is
also presented, tailored to the specifics of intelligent products and manufacturing systems under
Industry 4.0 conditions.

G8.7 INVESTIGATION OF HARDNESS AND TENSILE STRENGTH RATIO OF A
POLYETHYLENE BLEND

The relationship between hardness and tensile strength of polyethylene was investigated to
assess its mechanical properties. The experimental tests included hardness measurements using
standard methods and determination of the maximum tensile force of the samples. The

Publications of Chief Assistant Professor Konstantin Stefanov Chukalov, PhD 18



dependence between the material’s structural characteristics, processing method, and the
resulting mechanical properties was analyzed, providing a better understanding of polyethylene
behavior under load. The results show that the hardness-to-tensile strength ratio is sensitive to
the composition of the blend and technological parameters, directly affecting the material’s
operational reliability. It was found that optimizing the composition and production process can
improve the balance between hardness and strength, which is important for engineering
applications requiring both wear resistance and high mechanical durability. The obtained data
provide practical guidance for designing and evaluating polyethylene blends in industrial
applications where the ratio between mechanical properties plays a critical role.

G.8.8. STATISTICAL PROCESSING OF SET UP ERROR OCCURRED DURING
TURNING IN SELF-CENTERING THREE-JAW CHUCK AND BETWEEN
CENTERS ON CNC MACHINES

The occurrence and nature of setup errors during turning using a self-centering three-jaw
chuck and between centers on CNC machines were investigated. A statistical analysis of the
measured deviations was conducted to assess the accuracy and repeatability of the machined
parts. The applied methods allow for quantitative determination of the error distribution and
the influence of various factors, such as workpiece clamping, chuck type, and part positioning.
The results show that setup errors during turning are significantly higher when machining
between centers compared to using a three-jaw chuck, with variations also depending on the
geometric characteristics of the part. The obtained data provide opportunities for optimizing
the technological process and improving part accuracy in CNC machining. The statistical
analysis of the measurements helps identify key factors affecting the quality of turned surfaces
and provides a basis for industrial production processes.

G8.9. INFLUENCE OF THE COEFFICIENT OF SHAPE OF WELDING OVER
STRENGTH OF INTERNAL STRUCTURAL JUNCTIONS OF GEOCELLS

The influence of the weld joint shape coefficient on the strength of the internal structural
connections of geocells was investigated. The experimental studies aimed to assess the
mechanical resistance of different geometric welding configurations and their impact on the
overall stability of the structure. The relationships between the joint shape, weld quality, and
the ability to transfer loads between connected elements were analyzed. The results show that
the weld shape coefficient is a key parameter determining stress distribution and the risk of
local failures, with an optimal configuration significantly enhancing the mechanical strength of
the internal connections. The obtained data provide practical guidance for designing and
manufacturing geocells with improved structural characteristics, combining reliability, load
resistance, and long-term operational stability.

G8.10.ISO 9001 QUALITY MANAGEMENT SYSTEM IN THE CONTEXT OF
INDUSTRY 4.0

The approach to quality management according to the ISO 9001 standard in the context of
Industry 4.0 was analyzed. The study examines the integration of digital technologies and
automation into existing quality management systems to enhance efficiency, accuracy, and
traceability of manufacturing processes. Emphasis is placed on the role of connected digital
platforms, cyber-physical systems, and the collection of big data for real-time quality
monitoring and control. The advantages of digitalization for improving internal processes,
reducing defects, and optimizing resources are analyzed. It is noted that implementing Industry
4.0 technologies within the ISO 9001 framework requires adaptation of organizational
structures, staff training, and integration of data collection and analysis systems. The results
demonstrate that combining quality standards with modern digital tools provides increased
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manufacturing flexibility, product reliability, and competitiveness of enterprises in the context
of smart production.

G 8.11. SIMULATION STUDY OF THE EFFECT OF COOLANT TEMPERATURE
ON INJECTION MOLDING QUALITY

A study was conducted using simulation modeling to investigate the influence of coolant
temperature on the quality of products manufactured by injection molding. The relationships
between coolant temperature, crystallization rate, and the distribution of internal stresses in the
product were analyzed. The results show that controlling the cooling temperature is critical for
achieving a uniform structure, minimizing defects such as shrinkage, stresses, and
deformations, and improving surface quality. The simulation approach allows optimization of
technological parameters without the need for repeated physical experiments, saving time and
resources. The obtained data provide guidance for improving the quality and reliability of
injection-molded products through precise cooling control, which is especially important for
high-performance and precision industrial applications.

G8.12. INVESTIGATION ON DURABILITY TESTING OF POLYETHYLENE (PE)
GEOCELLS

A study was conducted on the durability of polyethylene (PE) geocells through experimental
tests assessing their resistance under various mechanical and operational loads. The behavior of
the material and the structural stability of the geocells under prolonged exposure to loads,
including tension, bending, and compression, were analyzed. The results show that the
mechanical properties of polyethylene geocells, such as tensile strength and deformation
stiffness, are critical for their long-term performance, and optimizing the geometry and material
composition significantly enhances operational reliability. The obtained data provide a
quantitative assessment of durability and allow identification of key factors affecting load
resistance. These results have practical applications in the design and use of geocells in
engineering structures, such as retaining walls, soil stabilization, and infrastructure solutions,
where a combination of strength, elasticity, and long-term resilience is required.

G 8.13 APPROACHES AND CHALLENGES IN THE APPLICATION OF HIGH
TECHNOLOGY IN THE INDUSTRY

The article examines the main approaches and challenges related to the implementation of
high technologies in modern industry. It highlights the growing need for companies to remain
competitive by optimizing production processes while simultaneously offering personalized
products. Several models for introducing advanced technologies are discussed, including
product lifecycle management, a partial approach involving the integration of individual
technological modules, a step-by-step implementation of logistics and operational systems, and
a holistic approach that transforms all stages of production. In addition, the article outlines the
key challenges accompanying industrial digitalization. These include the need to process large
volumes of data and develop modern information infrastructures, the importance of ensuring
high levels of cybersecurity, and effective risk management within decentralized production
environments. The text also addresses the social and organizational impacts, such as changes
in labor structures, the emergence of new job roles, and the increasing need for continuous
employee training. Overall, the article emphasizes that the successful implementation of high
technologies requires a comprehensive strategy that integrates technological innovation with
organizational adaptation and human resource development.
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