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GpUKLIAHUX By3J1iB rajibM OypoBHX J1e01J0K A1 MiABULLEHHS X e(EeKTUBHOCTI»
NoJlaHy Ha 300yTTS HayKOBOTO CTyMeHs J0KTopa (inocodii

3a crienianbHicTiO 131 — [IpuknaaHa MexaHika

1. AKTyaJbHICTb TEMH JOCJIAKEHHS

Ha 6inbIocTi miAmpueMcTB pi3HUX Taiy3eil € Ti abo iHII BUIU MaIlWH, MEXaHi3MiB
Ta O0JagHAHHS, SKi TMPAIOOTh y IyCKOBUX 1 TallbMiBHUX pexumax lle Bka3zye Ha
0COOJIMBY pOJIb BHKOHAaBUMX IPHUCTPOIB 1 rajdbMiBHUX MEXaHI3MiB, SIKI peajli3yroTh
HeOOXiaHI eKcrulyartauiidHi pexxumu. st 3a0e3nedeHHss MaKCUMallbHOI €KCILTyaTaliiHol
e(EeKTUBHOCTI TPAHCMOPTHUX | TEXHOJOTIYHUX - -MalIMH HEOOXIAHO BUpILIyBaTH NMUTaHHSI
OOIpYHTYBaHHs iXHIX paliOHaJbHUX KOHCTPYKTHBHUX IIapaMeTpiB 3 ypaxyBaHHIM
IHTEHCHUBHOCTI HEMPSMOT0 TPUMYCOBOIO OXOJIOI)KEHHSI METaJeBOr0 eJIeMEHTa TepTs
raipMiBHOro mexadismy. Came 1Li NUTaHHS BHPILIYKOTBCS Y AMCepTaliiHii poOoTi
Yydyca Bacuns MuxaiinoBuua, sika BUKOHaHa B paMKaX Jep)KOroKeTHOI TeMaTuku J[-4-
150 3 Ha3Bowo mnpoekry «Po3pobka HayKOBHX OCHOB  CTBOPEHHsA 3 €JHaHb 3
METAJIONOIIMEPHUX KOMITO3UTHHUX MaTepialliB Ta KepyBaHHS iX 3HOCO-(QPUKLIHHUMH i

BTOMHHMH BJIACTHBOCTAMMY», HOMeD JepkaBHOI peecTpawii Ne0115U002279.



2. CtyniHb OOrpyHTOBAHOCTI HAYKOBHX MOJI0’KeHb, BHCHOBKIB peKOMeHalil, ix
BipOriIHICTh Ta NOBHOTA BHKJ/IA/IeHHS B 0NY0/iKOBaHHX NMpausx

HaykoBi Mmojio)KeHHsI, BACHOBKM 1 peKOMeH 1alii, copMyJIbOBaHI 3a pe3yJbTaTaMH
TEOPETHYHUX W E€KCTIIEPUMEHTAJIbHUX MOCHI/DKeHb, € JOCTaTHIMU Ta HAJEXHUM YHUHOM
oOrpyHToBaHMMH. [l X yTOYHEHHS aBTOPOM IIPOBEACHO HEOOXiJHI TEOpPEeTHYHi Ta
eKCTIepUMEHTAIbHI  JIOCIIIJDKEHHS, pO3pOOJIeHO BIANOBIAHI METOAM 1 METOAMKH,
ory0JIIKOBaHO OTPUMaHI pe3yJIbTaTH, Ta OJIepXKaHO NMaTeHTH Ha BUHAXOAH.

JlucepralifiHi  IOCTi/DKEHHsS] CHHpAIOThCS Ha 3arajbHONPUHHATY B raiysi
TEXHIYHUX HAYK METOIOJIOTII0 HAayKOBOTrO Mi3HAHHSA. TEOpEeTHYHOK OCHOBOK POOOTH €
HAYKOBI Ipalli BITYM3HSIHUX 1 3aKOPIOHHHUX YUEHHUX Y rajly3sx 3arajJbHoro i creuiajbHOro
MamrHoOyiyBaHHsS. [HdopmamiiiHoo  0a3010 aucepraliiHOl poOOTH € pe3ysbTaTH
BJIACHUX HAyKOBHUX [OCIHI/DKeHb 37100yBavya, a TaKOX pe3ysbTaTH TEOPETUYHUX W
EKCIIEpUMEHTAIbHUX ~JIOCHI/UKeHb BHU3HAHUX (axiBlLiB, BHKJIAJEHI Yy MNEPIOAUYHHUX
HAYKOBMX BHUIAHHSX VYKpaiHM Ta iHmMX KpaiH. [Ipy mpoBeneHHI NPOMHUCIOBUX
BUIIPOOYBaHb 3100yBaueM BHKOPUCTAHO 3aKOHOAABYi i HOPMATHBHI aKTU CTOCOBHO
PEXHMIB POOOTH Map TEPTs CTPIYKOBO-KOJIOAKOBUX rajibM OypoBHUX J1€01I0K NpHU CIIyCKY
KOJIOHU OypUJIbHUX TPYO Y CBEpAJIOBUHY.

Po3B’g3aHHs MOCTaBIIEHUX y JUCEpPTalliifHii poOOTI 3aBAaHb 3/11MCHEHO Ha 3acajax:
3arajlbHO BH3HAHUX TPUHLHUIIB TPOBEAEHHS aHali3y 1 CHHTEe3y, CydacHHX 3100yTKiB
MaATEMaTHYHOTO MOJIETIOBAHHS 3 BUKOPUCTAHHSIM METOJIB aHAJITUYHOI MEXaHIKH, Teopii
TEIUIOOOMIHHMX TpOLECiB, IuepeHIliaibHOr0 Ta IHTerpaJbHOrO 4YucieHHs. Jlid
PO3B’SI3KYy  ONTHUMI3alliiHUX 3a]a4 BUKOPUCTAHO OaraTOKpUTEepialbHUH MeTox i3
3aJIy4eHHSIM JIOKaJIbHUX 1 KOMITJIEKCHUX KPUTepiiB.

[Ipy BHUKOHAHHI EKCIIEPUMEHTATBHUX JOCII[KeHb 3100yBadyeM BUKOPUCTAHO
aTecToBaHe  oOOyiagHaHHS 1  TepeBipeHi  3aco0M  BHUMiploBaHHS.  Pe3syibTaTu
eKCIepUMEHTAIbHUX  JOCHDKEHb  o0poOisuiucss 13 3alydeHHSIM  KOMIT'IOTEPHUX
TEXHOJIOTiH 1 BiATIOBIAHOIO MaKeTy MPUKIATHUX [IPOrpam.

BucHOBKM 3a pe3yjbTaTaMM HUCEPTalliMHUX MAOCTIDKeHb € JOCTOBIPHUMHU 1
MiATBEPUKYIOTHCS JaHUMH E€KCTIIEpPUMEHTATbHUX BUIPOOYBaHb. 30Kpema, JaHi, HaBeJeHi

y TNyHKTax |-4 BHCHOBKIB IpPEKpacHO Yy3roJUKYIOThCS 3 pe3yJibTaTaMM TEOPETUYHHUX W



eKCIIEpUMEHTATBHUX JOCII/DKEeHb, MYHKTH 6 1 7 MalTh NpakTHYHE 3HAUeHHS IS
MpaBUJIbHOT eKCIUTyaTallii CTPIYKOBO-KOJOAKOBUX rajibM OypOBHX J€01I0K.
Juceprariiiina po6oTa mpoiinuia anpobaiito, ii OCHOBHI IOJIOXEHHS J0MNOBIAAIUCH
Ha MDKHApOJHUX HAYKOBO-TEXHIYHHX | HAYKOBO-IIPAKTUYHUX KOH(EPEHLIsX.
3a Temoro mucepraiii omyOiikoBaHO 18 HaykOBHX mpallb, 3 SKMX 13 crarei — y
(baxoBuX BUIAaHHSX YKpaiHM Ta iHIIWX KpalH, OJHA CTATTsI € 3apeecTpOBaHOI B 0Oasi
naHux Scopus, ABi Mpaii OMHOOCIOHI, a TaKoX MaTepialld YOTHPhOX MIKHApOIHUX

HAYKOBO-TIPaKTUYHUX KOH(epeHLIH.

3. HaykoBa HOBH3HA OTPHMaHHUX pe3yJbTATIB

TeopeTudHO OOIPYHTOBAHO 1 MPAKTUYHO MiJTBEPKEHO KOHLEIILII0 CHUCTEMHOIO
MiJXOMy IO aHalidy i CHHTe3y KOHCTPYKIiM Ta poOOTH €HeproeMHMX H e(peKTUBHHUX
CKJIQJIEHUX TaJIbMiBHUX IIKIBIB 3 KaMepaMH, 3alIOBHEHUMU HAHOPIIHUHOIO, SKa OXOJIOIKYE
[apu TepTs CTPIYKOBO-KOJIOAKOBUX rajibM OypoBux nebdinok. I1pu upomy Bnepiue:

- 3aIPOMOHOBAHO METOJ OLIHKM TEIJIOBOro OajaHCy CKJIAJEHOTO TrajlbMiBHOTO
IKiBa 3 NPUMYCOBOIO MOBITPSHO-HAHOPIIUHHOIO CHCTEMOIO OXOJIOJKEHHS, Ha OCHOBI
SIKOTO 3JIiIHCHEHO HOro 6araToKpUTepialbHe ONTUMi3alLiliiHe IPOSKTyBaHH;

- pO3po0JIeHO TEIUIOBY Mojelb (GpPHUKLUIKHOrO By3la rajlbMma 3 ypaXyBaHHSM
TPUOOJIOTIUHUX TMapaMeTpiB IPUMIOBEPXHEBUX ILIapiB METAJeBOr0 1 HEMEeTaJIeBOro
€JIEMEHTIB TEPTs IpPH INPUMYCOBOMY IOBITPSIHO-HAHOPIIUHHOMY OXOJIOJUKEHHI IXHIX
MIOBEPXOHB 1 BU3HAUEHO KOe(illieHTH Teruionepeaadi Kpizb OaraTouapoBuii 00’ €KT Ta IXHi
rpajlieHTH;

- jpociimkeHo a3y HaHOPIAWHU MPH IUIIBKOBOMY 1 Oysib0alIKOBOMY KUITIHHI Ta
YTBOPEHHI BOJIOTOTO HACHYEHOTO 1 CyXOro Imapa [0 30HaX HarpiBaHHs IOJipOBaHOL
MOBepXHi 0001y IIKiBa;

- BHUKOHAHO €HEPreTMYHUN CUHTe3 GPUKLUIHHOIO By3Ja TajlbMa W OLIIHEHO
€HEpreTHYHI PiBHI MOBEPXHEBUX 1 MPHIIOBEPXHEBUX IIApiB HOro map TepTS 3 METOK

palioHagbHOro BUOOpY PpUKIIAHUX MaTepialliB.



4. IlpakTHYyHe 3HAa4YeHHS] OTPUMAHHX pPe3yJ/IbTATIB

[TpakTyHe 3HAYEeHHS OTPUMAHUX pe3yJbTaTiB TOJNATa€ y  MOXIMBOCTI
I1JIECTIPIMOBAHOI0 KEpyBaHHSI €HEPrOHABAaHTAXXEHICTIO CKJIAJ€HOro raJbMIBHOIO ILIKiBa
CTPIYKOBO-KOJIOJIKOBOTO rajibMa OypoBoi J1e0i1Ki Ha OCHOBI:

301LJIBLIEHHS TLIOI MATOBUX 1 IMOJIIPOBaHUX MOBEPXOHB ILIKiBa 3a PaxyHOK MOILITY
oro Ha J1Bi YaCTHHHU, MIJK SIKUMH LIUPKYJIFO€ TIOBITPSI HABKOJIIUIIHBOTO CepPeIOBUIIIA;

NPaBUJILHOTO BHOOPY MaTepially HaHOYACTHHOK JUIS OXOJIOKYHOHOI piIMHH 3
JIOTPUMAHHSM YMOBH, IO IXHIM KOe(illieHT TEeIUIONPOBIAHOCTI 3HAYHO IEPEBHUILYE
KoedilliEHTH TEIJIONPOBITHOCTI MaTepianiB 0001y IIKiBa i CTIHOK KaMepH;

- palioOHAJIBHOrO BHOOPY CTPYKTYpHHUX KOMIIOHEHTIB MaTepiajiB AJIs €JIeMEHTIB

rapy TepTs 3 ypaxyBaHHsM iX TpuOOEPC, efeKTpOHHUX 1 TeIUIOQi3UYHUX BIaCTUBOCTEH.

5. Ouinka 3micTy po60TH B LiJIOMY

Jlucepraniiss CKIaa€Tbes 3 aHOTAlll, BCTYNY, YOTHPbOX pO3IiTiB, BHUCHOBKIB,
CIMCKY BHKOPHCTaHHX JIiTepaTypHHX Jukepen 1 npoaatkiB. IloBHuit obcsr pobotu
BUKIaNeHo Ha 136 cropiHkax, momatku — Ha S0 CTOpiHKax, CIMCOK BUKOPHUCTAHUX
JiTepaTypHMX Kepenl — Ha 13 cropinkax. [luceprauis MictuTh 59 pHCyHKIB 1 36
TaOJTUIlb, CIIMCOK BUKOPUCTAHUX JIITEPATYPHUX JIKepell ckilanaeTbes 3 106 HalimeHyBaHb.

IMepuinii po3aisi TPUCBIYEHO aHANI3y TEHJEHIIH PO3BUTKY Teopii, po3paxyHKy 1
MPOEKTYBaHHS  (QPUKUIAHKX By3JiB 3 MPUMYCOBHM OXOJIOJUKEHHSIM TIalbMiBHHX
npuctpoiB. Ha ocoGnuBy yBary 3aciyroBye iHpopmallisi 3 migposairy 1.5, sika crana
OCHOBOIO TOJAJIBIINX IOCIIIIKEHb.

YV  napyromy po3aisi  chopMydpOBaHO 1 BHpIIIEHO 3ajady ONTUMi3auii
KOHCTPYKTUBHHUX Ta eKCIUTyaTallifHUuX mapaMeTpiB (QPUKLUIMHUX BY3JIB CTpPIYKOBO-
KOJIOZIKOBUX TallbM OypoBHX JIeOiOK 3 ypaXyBaHHSM KpUTEpiiB ONTHMAJIBHOCTI Ta
OOMEXXeHHs, a TaKOoX JIOKaJIbHUX 1 KOMIUIEKCHUX KputepiiB. Ilpumineno ysary
dbopMyBaHHIO HAIPy»>KE€HOr'o cTaHy 00Oy rajlbMiBHOIO IIKiBa Ta aHaJITUYHO BU3HAYEHO
Hanpy>XeHHs. 3IIHCHEHO ONTHMajbHe MPOEKTYBaHHS (QPPUKLIHHUX BY3JIB CTPIYKOBO-

KOJIOIKOBUX raJIbM OypoBUX J1€0110K.



VY TperboMy po3aiii 3a pe3yjbTaTaMH TEOPETHYHHX AOCHIIKEHb PO3pOOJIeHO
mporpaMy i METOIMKY IIPOBEJIeHHS eKCIIEPUMEHTAIbHUX OCIIUKEHb MOJEIBEHOIOo
CTPiYKOBO-KOJIOJIKOBOTO TajibMa B JIa0OpaTOpHUX yMoBax. JlOCHi/DKEHO iHTEHCUBHICTb
HENpPSAMOI CHCTEMHU BUMYIICHOTO TIOBITPSIHOTO OXOJIO/KEHHS, fKa (QYHKLIOHYE IIpH
obepTaHHI TaJIbMiBHOTO IIKiBa. HaBeneHO pe3ysbTaTd €KCIIepUMEHTAIBHUX JOCIIIKEHb
€HEProHABaHTAKEHOCTI CKJIQJeHWX IIKIBIB 3 HAHOPIAMHHUM OXOJO/DKEHHSM B
nmabopaTopHuX ymoBax. [Ipu mociiJKeHHI IHTEHCHBHOCTI PIAMHHOTO OXOJIOJKEHHS
BHYTPIIIHBOT MOJIIPOBAaHOI MOBEPXHi 000y IIKiBa PO3IJISHYTO: AUHAMIKY PYXY PIAMHH;
BU3HAUEHO [UIAX TMepeMillleHHs 11 IapiB; YCTAHOBIEHO CIIIBBIAHOIIEHHS MIiX
TEPMOJMHAMIYHUMHU TapaMeTpaMd [OTPaHUYHOrO0 Iapy 1 30BHIIIHBOTO IOTOKY
LMPKYJIIOI0YOT PIIMHK; TOCHIDKEHO TeruIo0OMiHHI NpOLIECH IMpPHU OMHBAHHI PiIIMHOIO
CTIHOK KaMepH CKJIaJIEHOr O IIKiBa.

VYV 4erBepromMy poO3aiJii HaBeJEHO pe3yJbTaTH 3 IOKpallaHHS e(EeKTUBHOCTI
GPUKIIHHUX BY3JiB CTPIUKOBO-KOJIOJKOBOTO Tranbma OypoBoi nebinku. JlocmimkeHo
BIUIMB IHTEHCHBHOCTI IIPOXOJDKEHHS €HEPreTMYHHMX IPOLECiB, HAsBHOCTI MOJBIHHUX
eJIEKTPUYHUX, aICcopOUiMHMX 1 Audy3idHUX IIapiB Ha BEIWYMHY BUHHUKAIOUHUX
IOTEHLIaJIB, SIKI € PYIIIMHOI CHIIOK YCiX MPOILECiB MPU TePMOEIEKTPOMEXaHIYHOMY
TepTi. YCTaHOBJIEHO BIUIMB Pi3HUX (HAKTOPIiB HA KPEKIHr-Tpolec Yy BEpXHiX Iuapax
poGoyYoi MoBepxHi HakiIaakd. HaBeneHO cxeMH LMPKYJSILI] HAaHOPIAMHHMX IOTOKIB B
yMOBax TEIUIOOOMiIHY B Kamepi CHUCTeMH  OXOJIO/KeHHs oboxy 1mkiBa. Pozain
3aBePINYEThCS BHU3HAYEHHSM ONTUMAIbHUX KOHCTPYKTHMBHMX ¢  eKCIUTyaTaliiHuX

napaMeTpiB Pi3HUX THUIMIB GPUKIIHHUX BY3JiB CTPIYKOBO-KOJIOAKOBUX TaJIbM.

6. BignoBiaHicTh po3mIHpeHOT aHOTALil OCHOBHUM IOJIOKEHHSIM AHCcepTalil
3MicT po3lupeHoi aHoTaulii y MOBHIA Mipl BHUCBITJIIOE OCHOBHI TIOJOXKEHHS i
pe3ynbTatu auceprauiiHol podotu. BUCHOBKHM, BHUKIIANEH] y JucepTalii 1 po3MIMpeHid

aHoTallll, TIOBHICTIO 1I€HTUYHI.



7. OcHOBHI 3ayBakeHHsI 10 poOOTI

3ayBajkeHHs /10 MepLIoro po3aiay:

1. Bysio 6 momuisnpHO GiNbllle yBard 3BepHYTH Ha ckiaJ QpHKLIMHHUX MaTepialiB, [Ki
BHKOPHCTOBYIOTBCS y NapaxX TepTs aJIbMiBHUX ITPUCTPOIB.

2. TlorpeOyroTh HETANBHILIOIO ONMCY MiJMOAENI MaKpOTEIJOyTBOPEHHS,
TEIJIONPOBIIHOCTI ¥ Teruionepeaadi.

3ayBaskeHHs /10 IPyroro po3aiay:

1. Ha puc. 2.1 BiaCyTHe MOSICHEHHs HaKIaJeHUX OOMEXEeHb 10 OCHOBHOMY |
JIOaTKOBOMY TEIJIOBHX IMOTOKAaX, IO HEPYIOThCS Ha 3allleMJIeHid 1 BIIbHIM AlIsSHKaAX
poGouoT MoBepxHi 0001y 1IKiBa.

2. Yepe3 CTUCIUI ONKC MPUHIUIY POOOTH YAOCKOHANEHUX (DPUKLIHHMX By3IiB
CTPiYKO-KOJIOAKOBOTO rajipMa OypoBoi s1e0ifiku He 30BCiM 3po3yMina iXHs IepeBara,
MIOPIBHSHO 13 CEPIMHUMMU MapamMu TepTsl.

3ayBaskeHHS 10 TPETHOI0 PO3aiy:

1. V migpo3nimi 3.1 mpu aHamizi iHTEHCHBHOCTI KOHBEKTUBHOI'O TEIUIOOOMIHY
HeOOXiHO OYJIO pO3IJISIaTH OKPEeMO BUIBHHUM 1| BUMYILIEHUH TeTIOOOMIHMU.

2. YV migposnini 3.5 HeoOximHO OyJio 3a3Ha4uTH, L0 OyIbOAILIKOBUM pPEXUM
KUTIIHHS HAHOPIJAMHU € HeOe3NeYHUM 3 TOYKU 30py repediry TeriooOMiHHUX MPOLIECiB Ta
foro BILTMBY Ha PiBEHb €HEPrOHABaHTAKEHOCT] BHYTPILIHbOI YaCTUHU 000y IIIKiBa.

3ayBaKeHHs /10 YeTBEPTOI0 PoO3aiay:

1. YV migposmimi 4.1 BiicyTHE 4YiTKe TIOSCHEHHS POJ1  OKHCIIIOBAJIbHO-
BiTHOBJIIOBAJILHOI'O TOTEHIIAly Ha (OpMyBaHHS IMOABIMHUX €JIEKTPUYHUX IIApiB Yy
TpUOOCTIPSDKEHHI NMPpU GPUKLIHHIN B3aeMOIT.

2. Jloriyniwe Oyno 6 iHdopMaLilo Npo HAHOPIAUHY HABECTH y NEPIIOMY PO3MIiTi

poboTu.

8. BuCHOBKH Nnpo BiANMOBIAHICTDH AHcepTalil BCTAHOBJAGHHM BHMOram
AKTyanbpHICTE TEMM JUCEpTaliiiHOl poOOTHU, HayKOBI IOJIOXKEHHS, BUCHOBKHU 1

pexkoMmeHauii, cpopMysibOBaHi B Hil, JalOTh IiACTaBy CTBEpPKYBaTH, IO BOHA



Biamosigae Bumoram .. 9, 11, 12, 13, 14 «Ilopsaky npucyukeHHs HAyKOBHUX CTYIIEHIBY,
3aTBepKeHOro nmocranoBoro KMV Ne576 Bin 24.07.2013.

Jluceprallisi € 3aKiHYEHOIO HayKOBO-JOCJIHOIO pPOOOTOI, fKa Ma€ HayKOBY
HOBH3HY, TEOpPETHYHE | MPaKTUYHE 3HAauYeHHs. BUKOHaHa Ha BUCOKOMY HayKOBOMY piBHI
Ta y NOBHIM Mipl BianoBigae nacrnopry crenianbHocTi 131 —IlpuknagHa mexaHika, y Hii
BUCBITJIEHO HAMPSIMKH JOCIIiDKEHHS, SIKi 3a3HA4Y€HO Y JaHOMY IacIopTi.

BBakaro, mo aBTop auceprauiitHoi poboTu «IHTeHCHbiKalis OXOJOMKEHHS
(GPUKLIHHKX BY3JiB rajbM OypOoBHX J1e0iI0K sl MiABHIIEHHSA iX edekTuBHOCTI» Uydyc
Bacuibp MuxaitioBud 3aciIyroBye MPUCYDKEHHsST HAyKOBOTO CTYIEHs JI0KTopa ¢inocodii

PhD 3a cnienianbhictio 131 — [pukianna mexaHika.

OMoHEeHT: JOKTOp TEXHIUHUX Hayk, npodecop,

npodecop kadenpu aBTOMOOLTIB

TepHOMITBCHKOTO HAIIIOHATBHOI'O TEXHIYHOTO /
YHiBepcurtetry iMeHi [Bana [lymtos I. b. 'eBko

3acBiquy:
[TpopekTop 3 HayKOBO]

J.T.H., Tpodecop v apymak [1.O.



