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BIATYK

o(inilfHOro ONOHeHTa Ha JUCEPTAIIIO
Mapxooi Mapuan OnexcanapiBuu

«YA0CKOHATIEHHS TeXHOJIOTiYHUX NPOLECiB BHTOTOBJIEHHS
NyCTOTIJIHX HOKOBOK HA OCHOBI coco0y KyBaHus (e3 onpaBKu»,
)

nojiaHy Ha 3700y TTs HAyKOBOTO CTYTIeHs KaH/U/aTa TEXHIYHUX HayK
3a crenianpHicTiO 05.03.05 — mpomecu Ta MarmuHA 0GpOGKH THCKOM

Ouninka cTpyKTYpH, 3MicCTY i 3aBepmieHoCTi Jucepramii

B pesynsraTi 03HaifOMIEHHS 3 PYKOIHCOM AMCEPTallil BCTAHOBIIEHO, 110 BOHA
CKJTAZIA€ThCA 3 BCTYILY, II'SITH PO3ALNIB, BHCHOBKIB, CIIMCKY BHKODHCTAHHX JDKepel i
nonaTkiB. Bona BukiajzeHa Ha 178 cTopiHKax MalIMHOMUCHOrO TeKCTy. PoGoTta Mic-
TuTh 87 pucyHKiB i 11 Tabmins. CHUCOK BUKOpHCTaHUX JuKepen 3 144 HaliMeHyRais
posmimero Ha 20 cTOpiHKax, JOJATKH 3aiiMaroTh 15 cTOPiHOK.

CrpyxTypa poboTH BiOBia€ BEMOTaM, IO Hpel’ IBILTOTE J0 KaHIUASTCHKI.
JIMcepTaliif, Ta He BUKIMKae 3amepedeHb. JIucepranis BukoHana y JlonGacekiit mep-
*KaBHMH MammHOOyniBHIM akagemil (JJJIMA) Ta € 3aBepIIeHOI0 HAYKOBOIO IIparelo.

Excnépru3a 3micTy posainiB qucepran

Beryn MicTHT 3aralbHy XapaKTepHCTHKYy pPoOOTH, OOGIDYHTYBaHHS aKTyallb-
HOCTi TeMH, 3B'S30K JMCePTaiiiHOl poGOTH 3 HAYKOBHMH HpOrpaMaMy, IUIaHaMy i
temami. ChopMyboBaHO MeTy poboTu # 3aBIaHHs KoCTiKeHHs. JlAHO XapaKTepuc-
THKY HayKOBOI HOBM3HHM ¥ IIPAaKTHYHOI LiHHOCTI OTPUMAHMX Pe3yNBTaTiB, IXHs anpo-
6auis i BIPOBaIKSHHS, BiI3HAYCHUH OCOGUCTHI BHECOK 3100y Bada.

Nepurmii po3aia MiCTHTH JiTepaTypHHI ONNIAL Cy9acHHX MiAXOJIB IO HPOEK-
TYBaHHA # yIOCKOHAJIEHHS TE€XHONOTi9HUX IPOLECiB BUTOTORNEHHS IyCTOTiNMX TH-
JIHApiB. ABTOp BUBYMIIA TEOpeTHYHI i eKCIepPHMEHTaNbHI METOMH OCIHiIKeHHS
porieciB KyBaHHS I[yCTOTINHX 3alOTOBOK; IMODIiBHsIA METOXM MYIBTi-pafialbHOIO,
poTauiifHoro # pagialbHOTO KyBaHHS OPOKHBOI 3aIOTOBKH Ha ompaBii # 6e3 ompas-
KU; PO3MISHY/A IEPCIEKTUBH PO3BUTKY TEXHONOTIHN i OCHAINEHHS IS KyBaHHS IMyc-
TOTUTMX UTHAPIB Ge3 onpaBKku. Y pes3ynsrari MiTepaTypHOro ONBLAY IATBEPIKCHO
HapogHoroctionap4y norpefy B OfepXKaHHi CYLiNBHOKOBAHUX MYCTOTLIMX MOKOBOK i3
JIHOM Ta HEeOOXiHICTh BCTAHOBICHHS 3aKOHOMIPHOCTEH BILIMBY PO3MIpIB 3arOTOBKH
# reometpii iHCTpYyMeHTy Ha TeXHONOTI4HI MApaMeTpH i XapaKTepUCTHKH HaIpyie-
HO-Ie)opMOoBaHHM CTaH MeTally MOKOBKY B MPOLIEC] KyBaHHs Ge3 ONpaBKH.

Jipyruii pozaii MiCTHTH METOUKH JOCIIKeHb TeXHONOTIMHUX TIpOoLeciB Ky-
BaHHS MYCTOTITMX LATIiHIPIB 6e3 onpaBKU. PO3NISHYTO METOMKY TEOPETUYHOIC O~
CITIKeHHS MeXaHi3My 3aKOByBaHHS BHYTPILIHEOTO OTBOPY IIPH NPOTAXKII TOPOMKHIX





[image: image2.png]UMTIHAPUYHUX AeTaseil Ge3 OnpaBKy. 3a OCHOBHHIT TCOPETHYHUH METON JOCHiIKEH-
Hi o6paHo Merox ckindenux eneMeHTiB (MCE), moxnaneHuif y nporpaMHui KoM-
mnekc DEFORM 3D, BukopucTanuit aBTopoM. Y posjini BUKIafeHi OCHOBHI HOIO-
sennst MCE, Ta 3asHaveHo, Mo NpOTSIyBaHHS 3arOTOBKH BHpi3HMME GolikaMu Ge3
OLPaBKH IIPUBOIUTH 70 ii NOJOBKEHHS, 3aKOBYBaHHS BHYTpILIHBOTO OTBOPY # 30i-
JIBIIEHHS TOBIMMHY cTiHKK. Ha GopMo3miHy IIycTOTiNOI 3ar0TOBKY B IpoLeci KyBaH-
Hi BIMHBAIOTH GopMa BUXiTHOI 3aTOTOBKH, pexuMu xehopMyBaHHs (IIofada, KaHTy-
BaHHs, OOTHCHEHHS) i reomeTpist iHCTpyMeHTy. [IpoBeseHo IIaHyBaHHS MaTeMaTHd-
HOTO eKCIIEpUMEHTY. B X0Zi JOCIi/KeHH ST BCTAHOBIEHO, WO iHTeHCHbiKyBaTH BUTS-
JKKY TIPH TIPOTATYBaHHI, & BiAIOBiAHO, 3SHUSHTH CTYIIHb 3aKyBaHHSA OTBOPY B 3ar0TO-
BIIi MOXHa 33 PaxyHOK 3aCTOCYBaHHs BUpi3HUX OOMKIB 3i ckocamu. Byna pospobiena
METOIMKa TOCIIDKEHHS IPOLlecy KyBaHHS IIyCTOTLNO] 3aTOTOBKY CIICialbHUMU BH-
pisHEMH Golikamu 3i ckocamy. OGpaHO OCHOBHI (haKTOpH, IO BILIMBAIOTH Ha GopMo-
3MiHy 3aroTOBKY B mporieci iedopMaltii: BiTHOCHuUH JiaMeTp OTBOPY B 3arOTOBII, KYT
BHpi3y Ta CKOCiB GOMKIB i BeMUIHHA CYMapHOTO OGTHCHEHHS 3arOTOBKH. JIOCTOBIp-
HICTb OTPHMAaHHX TEOPETHYHHMX DPE3yNbTaTiB IepeBipsilacs eKCIePHMEHTABHHMH
HOCIiIKEHHSAMH, ATt 4oro Gyna po3poblieHa cHelliallbHa METOIHKa JOCHiKEHE.

Tperidi posnin MiCTUTH BUBYeHHS BIUTHBY reoMeTpil iHCTpyMeHTa # dopMu
3aroToBOK Ha dopmosminy i nedopmosanmii cTar MeTary 3arotoBku. Jls azeksar-
HOT OLIIHKM MeXaHi3My 3aKOBYBAaHHI BBEJCHO NOKa3HWUK iHTCHCHBHOCTI IIOZOBKEHHS,
SIKMI BPaxOBy€ iHTCHCHBHICTD 3aKOBYBAHHS OTBOPY 3aJIeXHO Bif pi3HOI Mo mepe-
THHY BHXi/HOI 3aTOTOBKH (TOBIIWMHH CTiHKH). BeTaHOBIEHO, IO 3MEHIIATH CTYHiHb
3aKOBYBAHHS OTBOPY B HOKOBIIi MOXHA 3a PaxyHOK iHTeHCHGiKarlii MOJOBXKEeHHS IPH
nporsaryBanHi. ¥ pesyisTari Gyna po3poGiieHa HOBa KOHCTPYKIIs BUPi3HUX GOMKiB 3i
ckocamu. Ha mijicrasi ananisy pesynbTartiB TeopeTHIHOTO HOCIiDKeHHA JedopMoBa-
HOTO CTaHy MeTally 3arOTOBKH i MexaHi3My 3aKOBYBaHHS OTBOPY ITyCTOTIJION 3aT0TO-
Bk Gyna obpaHa cxeMa, y fAKii IpH NPOTATYBAaHHI IEPEBaXKHO INTHH MeTaly Binby-
BABCS Y3IOBX OCi 3aroTOBKH, LIO CIPHUSE iHTEHCHBHOMY TIOIOBXXEHHIO TOKOBKH H
HETIOBHOMY 3aKOBYBaHHIO OTBOPY, a TaKOX PiBHOMIpHOMY posmoginy aedopmarii i
BHCOKii KOCT] MOBepXHi IIOKOBKY B MOPIBHAHHI 3 iHIIMMK CIIOCO0AMH IIPOTATYBAH-
Hs1 Ge3 ompaBky. BeTaHOBIEHO, 1O NPH Takiit cxeMi NPy HPOTATYBaHHI IyCTOTUTHX
3aroTOBOK 3' JAHWM KyTOM BHDi3y #f ckocy OOHKIiB BiIICYyTHICTEH OIpPAaBKH IO3BOJIHUTEH
oZlepKaTy MiHIMalbHE 3AKOBYBaHHS OTBOPY, OCOGIMBO IPY MallHX BEMMYHHAX T0Ja-
4i, XBHISCTICTh TOBEPXHI OTBOPY He IEPEeBHINYE BEIMIHHY IOJBOEHOIO IIPHITYCKY
Ha MexaHiuHy o6pobKy, 0 IO3BOJUTH OA€PXKaTH 3a/aHi PO3MIpH ITOKOBKU Ge3 BH-
KOpHcTaHHs onpasku. OTpUMaHi pe3yibTaTy HO3BOIMIM PEKOMEHIYBATH JIaHy CXe-
My Ui IOJANBIIOTO eKCIIEPUMEHTATIBHOTO 1 IOCIi ke HHs.

BeraHoBIiIeHo, 10 KyT BUPi3y Go#kiB o= 115° 3 kyToM ckocis 10° mpu3soauts
1O 3MEHIIeHHs AiaMeTpa OTBOPY HOKOBKH TPH 36GiiblueHH] cTymeHs oGTHCHeHHs #
3MEHILEHH]I TOBIMHH CTiHKA. IHTEHCHBHICTS TIOIOBXEHHS 3aTOTOBKY JJIA IAHOI reo-
MeTpii IHCTpyMEHTa IepEeBAXHO 3ANEKHTH BiJ BHXIJHOIO BiHOCHOTO JiaMeTpa
OTBOpY, HiX Bif cTyneHs oGrucHenHs. OTpHMaHi pe3ylbTaTH JO3BONMIM 3pOCUTH
BHMCHOBOK, 1[0 CTYIiHb 3aKOBYBAaHHJ 3GIMBLIYETHCS NPHU Pi3HUX 3HAYEHHAX OOTHC-
HeHHsl, TOOTO JliaMeTp 3aKOBY€EThCS IPAKTUIHO 3 OCTIHHOO MBUIKICTIO.

»



[image: image3.png]YerpepThii po3ig MiCTHTH eKCIIEPUMEHTAIBHY HEPEBIPKY BILIUBY OCHOBHHMX
napameTpis Ha GopMO3MiHy 3aTOTOBKH B XOZi JehopMyBaHHs, BIpOriAHOCTi OTpuma-
HMX TEOPETHYHMX Pe3yNbTaTiB Ha CBHHIIEBUX 3pa3kax. Bylo BCTaHOBRNEHO, IO OCHO-
BHi TapamMeTpH, AKi BIVIMBAIOTH Ha 3aKOBYBAHHS OTBOPY NpM NpOTATYBaHHI Ge3
ONpAaBKY — I¢ CTYNiHb AeopManii, BiTHOCHHI AjaMeTp oTBOpY # MoJaYa 3aroTOBKH.
BeraHosneHo, 1m0 3i 36iMbIIeHHAM AlaMeTpa OTBOPY MOJOBXKEHHS 3arOTOBKHU 36ilb-
LIyEThCS, & Bi/INOBIIHO, 3MEHIITYETHCS CTYIIHb 32KOBYBAHHS OTBODY. 3i 3MEHITEHHAM
TOBIIMHA CTiHKM BHXijIHOI 3aTOTOBKH 36iNBIIYETHCS TOBIIMHA CTiHKH MOKOBKH. J{0-
CTOBipHiCTH TeopeTHUHUX pesyisrariB MCE minTBepamia aHamis pesysnsTaTi 3aKo-
BYBaHHs OTBODY 3a/IXXHO Bi/l JiaMeTpa OTBOPY B 3aroTOBIi B MIPOLEC] MPOTATYBAHHS
6e3 ompapkit. [Toxubka TEOETHIHNX JIAHMX BiJl eKCIepUMEHTAILHHX CTAHOBHUTH
10...15 %. BeranosneHo, mo 3i 36inbmenHaM crynens nedopMauii Ipu NpoTsryBas-
Hi Ge3 OMpaBKH BiTHOCHWIL [jaMeTp OTBOPY 3MEHIYETHCS, a IHTEHCHBHICTh IOJOB-
JKEHHS 3pOCTae, TOOTO BiAOYBaeThCS IIOTOBIIEHHS CTIHKH 3aTOTOBKH.

IPsTaii posgin micTuTh pexoMeHmauii i MeTOIWKa Ui IPOEKTYBAHHS HOBHX
TEXHONOTYHUX MPONECiB KyBaHHI MyCTOTLIMX LANIiHAPiB Ge3 ompaBky. BincyrHicTs
ONpAaBKH CIIPHUS€E 3aKOBYBAHHIO OTBOPY IIYCTOTLNOI 3arOTOBKY i 3G1IBITERHIO TOBIIH-
HM CTiHKH TIOKOBKH, IO YCKJIAJHIOE TIPOSKTYBAHHs TEXHOJOTTYHOTO mpolecy. Tomy
aBTOPKa 3aIpONOHyBana rpadidHy 3alleXHIiCTh, sKa NO3BONsAEC BU3HAYATH HeOOXimHi
TIOYaTKOBi PO3MIPH IyCTOTINO! 3arOTOBKH ISl OJEPKAHHS HEOOXiTHHX OCTATOUHHX
POo3MipiB moKoBKH JiIst IOTO CHOYATKY BCTAHOBIIOIOTH TIOYATKOBI PO3MIpHU 3ar0TOB-
KU BiJ| OCTATOYHMX TIOKOBOYHMX PO3MIpIB i cTynens nedopmanii. BukopucToByroun
po3pobrieHi pexoMenanii 3 Mpolecy KyBaHHS IYCTOTUIMX 3arOTOBOK 6€3 OIMPaBKH
Gy po3pobiieni HOBi TEXHONOTIYHI MPOLECH KYBAHHA # POBE/IeHa anpobalis y Bu-
pobHMYMX ymMoBax. OTpHMaHa IyCTOTiNA 3aTOTOBKA BiANOBia€ BAMOTaM KpEC/IEHHS
TIOKOBKH. XBHJICTICTh BHYTPIillIHBOI IOBEPXHI HE NEPEBHILYE MOABIHHOIO IPUIYCKY
TI0 30BHiIIHI# MoBepXHi. BificyTHiCTS ONpaBKY 3HU3MIIA IHTEHCHBHICTD OXOJOKEHHS
3arOTOBKH, IO JIO3BOJIHMIIO 3pOGHUTH KyBaHHS IIyCTOTLIO] 3aTOTOBKH 3a OJHE Harpi-
panHs, [Ticaa KyBaHHA ¥ Hopmamisariii 3 BiITyCKOM aBTOpka BH3HAYMJIA MEXaHidHi
BJIACTHBOCTI Ha TaHl‘eHLliaJ‘ILHI/IX 3pa3Kax i IpoBella yIbTPa3ByKOBHH KOHTDOIIE. Me-
XaHi4Hi BIaCTMBOCTI IOKOBKM ¥ pe3yNbTaTH YIbTPasByKOBOTO KOHTPOJIO BiJMOBi-
JIal0Th BUMOTaM 3aMOBHUMKa. Ile minTBepIKye MO3MTHUBHMM BITMB HOBOTO CIOCOGY
KyBaHHS IyCTOTIJIMX 3aT0TOBOK 6€3 OIPaBKH Ha SKICTh OAEPIKAHOT IPOAYKIIIL.

VY K0XXHOMY PO3Zilli HaBelIeHO BUCHOBKY, & 3arajibHi BUCHOBKH Y MOBHI#H Mipi
BiAGMBAIOTH MiICYMOK Beiel poGoTH. Y XOAATKAX HABEEH] Pe3yIbTaTy BEUMIDIOBaH-
HS Y eKCIIEPUMEHTATBHIX JOCTI/DKEHHAX, MATPUL [UTAHYBAHHS MaTeMaTHIHUX €KC-
NEPHMEHTIB, aKTH BIPORAKSHHS, BUKOPUCTAHHSI PE3yNbTATIB Ta PO3PAXYHOK KO-
HOMiYHOTO edekTy. Pesynprari poGoru BrpoBamxeni Ha ITAT «HoBokpamaTopchb-
Kkuit ManmHOOY HiBHMH 3aBom», ITAT «EHepromaicencranb», BUKOPUCTaHi y Hay-
KOBO-ZIOCHiHMX poGoTax Ta HapdansHoMy mpomeci J[JIMA. TexcToBa YacTHHA PO-
6ota 106pe mpoimocTpoBaHa PO3PaXyHKOBHME CXxeMaMH, rpadikamu, portorpadis-
M, IOBiIKOBHIA Ta y3aTalbHIOIOUHI MaTepian HaBeAeHnH y Tabuusx.

Ha ocHoBi mpoBeseHOl eKCIepTU3H CIif KOHCTATYBATH HASBHICTH HACTYITHAX
HeOOXiTHUX eJIeMEHTIB y po6oTi.
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OCHOBHi iCHy!04i MeToau BMpOOGHMITBA IyCTOTLNMX LMIIHAPIB i3 JHOM Ie-
penbayaroTh NpUBapKy AHA JI0 IOPOXHIX MUIiHAPiB. OTpHMaHi JTaHHM cHHocoboM sie-
TaJli He rapaHTyIOTh CyUiIBHOCT] MeTally Ha ¥ KopIyca MuIiHApa, 0 3HMKYE yaa-
PHY B's3KicTh 1 MimHiCTs MeTally ferani B 30Hi 3BapHOro mBa. IHmmi croci6 — ky-
BaHHs TPyGHOI 3arOTOBKH i3 3aKOBOM JHa — He 3a0e3nedye OBHOTO 3MUKAHH i 3a-
BapIOBaHHs OTBOPY 3arOTOBKY BHACIIJOK OKHCICHOI MOBEpXHI MeTally 3arOTOBKU B
npoueci rapsuoro gedopMysaHHs. BinbIie Toro, Ipu KyBaHHI TOBCTOCTIHHUX TpY6 3
niaMeTpoM OTBOPY MeHII 350 MM HEMOJXUINBE 3aCTOCYBAHHS ONpaBKHM BHACTINOK ii
CHIIBHOTO pO3irpiBy it meopMalii B mporeci KyBaHH:.

Po3mMpeHHs  TeXHONOTIYHMX MOXJIHBOCTEH | IiJBMINEHHA TEeXHiKO-
€KOHOMIYHMX MOKa3HKKIB MPOLECiB KyBaHHs IIYCTOTLIMX IIOKOBOK BUMArae po3pob-
KH HOBHX cxeM jiehbopMyBaHHsI. ABTOPOM y Auceprauiiiniii poGoTi 3aIpOIOHOBAHO
HOBHIi TIPOTPECUBHHH CII0C6 KyBaHHS IIyCTOTIMIX MOKOBOK 0€3 OmpaBKM. Y cydac-
Hilf Teopil ¥ mpakTHLi 3 06POGKH MeTaniB THCKOM Bi/ICyTHI HayKOBi OCHOBH HMPOEK-
TyBaHHs NPOLECIB i IPaKTHYHI PeKOMEH/ALI /s KyBaHHA IIyCTOTiNMX IIOKOBOK 6e3
onpasku. Lle yHEMOKITHBIIOE pO3pOOKY pecypco3Bepiralodrx mporieci KyBaHHs Tmy-
CTOTUTMX TIOKOBOK. Y LIBOMY 3B'A3Ky HEOOXiAHICTh pO3po6GKH HAyKOBO OGIPyHTOBa-
HOI METOJMKM TPOEKTYBaHHs HOBUX TEXHOJOITYHHMX NPOLECIB KyBaHHS MyCTOTLIMX
UWITiRApiB 6€3 ONpaBKH, 3 METOI PO3IIKPEHHS TEXHOJOITYHHX MOXIMBOCTeH i Min-
BUIIEHHS TEXHIKO-eKOHOMIYHMX OKa3HUKIB IPOLECiB KyBaHHS IIyCTOTIMX IOKOBOK,
npe/CTaBIAE 3HATHUHA HAayKOBHH | IPaKTUYHMIA iHTepec i mATBepIKYe aKTYalbHICTh
TeMH AucepTaliiiHoi poboTH.

3B'sa30k I!OGOTH 3 HAYKOBUMH NIpOrpaMamMH, njianamMma

Dlucepranilina pofoTa BUKOHAHA B PaMKaX HayKOBOTO HANPAMKY «PO3BUTOK
pecypcosbepiraiouux npoueciB 0GpOGKH THCKOM Ha OCHOBI: CTBOPEHHS HOBHX TEXHO-
JIOTiYHEX CIOCOBIB i METOMK aHANi3y 3aKOHOMIPHOCTE} IUTACTHIHOTO Ae(OopMyBaH-
HA» HAYKOBOi IKOJH 3 06pobku Metanis TuckoM JI/IMA. PoGoTa BUKOHaHA B paM-
KaX JIepXKGI0DKETHIX HAYKOBO-IOCiTHUX pobiT, nepesbadennx mianamu Minictep-
cTBa OCBiTH i Hayku Ykpainu (poGoru 01110006174, 01120001244, 01130000608,
0116U003614), npy BUKOHAHH] SKUX aBTOpKa Gpaia yqacTh y SKOCTi BHUKOHABIIS.

Cryninb 06IPYHTOBAHOCTI i JOCTOBIPHOCTI HAYKOBHX MOJIOKEHb, BHCHOB-
KiB i pexoMeHIamii

Bupimenss MOCTaBNeHMX 3a7ad MPOBOJHIOCS 3 BHKOPHCTAHHSM CYYacHHX
METOJIiB TEOPETHYHHX i EKCIIEPUMEHTAIBHIX TOCIikeHb. TeopeTHyHi OCIiHKeH s
peamizosasi wa ocuosi MCE, mpu 4oMy s omiskE HampykeHO-nedopMoBaHoro
CTaHy MeTaly IIpH KyBaHHI BHKOpHMCTaHWH mporpampmii maker «DEFORM 3Dy,
axuit o6pe cebe 3apeKOMeHyBaB Y JOCIIKESHHSX TpoleciB 06po6KU MeTaliB TUC-
koM. POpMO3MiHY 3aTOTOBKH y Ipolieci KyBaHHS Ge3 ONpPaBKM BH3HAYAIHM EKCIIEpH-
MEHTOM y J1a6OpaTopHIX YMOBaX Ha CBHHLEBHX 3arOTOBKAX, 34CTOCOBYIOUH OCHOBHI
npyHIETH Gi3MYHOTO MOJENOBAHHS Ta Teopii monoGu. JIns npoBeneHHs MareMaTy-
YHWX €KCIIEPUMEHTIB BHKOPHCTOBYBAIM METOIMKY ILIAHYBAaHHSA €KCIIEPUMEHTY, a
111 06POGKH eKCTiepMeHTaNBHOI iHPOPMAIIii 32CTOCOBYBAIIM CTATHCTHIHY 06pOOKY



[image: image5.png]3a CTaHAApTHOI MeTofUKo. OCHOBHI Pe3ybTaTH TEOPETHIHUX Ta EKCICPHMEHTa-
JIBHEX JOCIIDKEHD IIATBEPIDKEHi 1X TepeBipKOIO Ta BUKOPUCTAHHAM Y BUPOGHUIHMX
yMoBax. Bumiesnkiazene fac 3MOTy KOHCTAaTyBaTH, IO CHOPMYTbOBaHi y JUCEPTa~
itteili po6OTi OCHOBHI HayKOBi MOJIOXKEHHS, MOJIENT, AIT'OPUTMK Ta BUCHOBKH, a Ta-
KOX TIPaKTUYH] PEKOMEH/IALT i METOJMKY € JIOCTATHBO OGTPyHTOBAHHMH, IOCTOBIp-
HHMH 1 aJIcKBaTHUMH.

HaykoBa HOBH3HA pe3yILTATIB AMcepTANil

HaykoBa HOBH3HA pOGOTH BGAYaEThCA B HACTYITHOMY:

— Briepine BCTaHOBIEHO, IO B IpoOIeci KyBaHHs IyCTOTINMAX MOKOBOK 0e3
OTIpaBKH 3i 36iMBIIEHHSM AlaMeTpy OTBOpY Y BHXIijHi# 3aTOTOBI iHTEHCHBHICTH 1O~
JIOBXKEHHS 3aTOTOBKY 3HIDKYETHCS, @ MaKCHMaJbHe 3G1IBIIeHHs TOBIIMHU CTiHKH B
mporieci KyBaHHs Ge3 OIpaBKY BinGyBacThCst IpH giameTpi otBopy 0,5...0,6 Bix 30B-
HIIIHBOTO liaMeTpy 3aTOTOBKH.

— Breple BCTAHOBJIEHO 3aKOHOMIPHOCTI PO3IOZLTY MapaMeTpiB HampykeHO-
Ne(hOpPMOBAHOTO CTaHy IYCTOTLIO 3arOTOBKH B TIPOIIECi IPOTAKKY Ge3 ONpaBKu 3a-
JIEXHO Biji PiSHMX BHXi/IHMX CIBBIIZHOIICHb PO3MIpIB 3aTOTOBKM, CTYNEHS OOTHC-
HEHHs1, BeIMIMHY nojayi # reoMetpii iHCTpyMeHTa, IO JO3BOIUIO BCTAHOBUTH CXe-
My KyBaHHS 3 PIBHOMIPHIM PO3IIOZIIOM Aeopmanili y Tini 3ar0TOBKH.

— OTprMaB MOJANBIINI PO3BUTOK ITAPaMETpP OLIHKH HOJOBKEHHS 3ar0TOBKH,
SIKHH JO3BORSE OLIHMTH CTYMiHb 3aKOBYBAHHS OCHOBOTO OTBOPY HYepe3 3MiHy ILIOMNIi
MOTEepeYHOro NEpepi3y MyCTOTiNOT 3aroTOBKM B IPOLECi KyBaHHS.

— Po3mHpeHo ysABy IIOXO BIUIMBY BEIMYHHM II0fadi, KyTiB BHPi3iB i xytis
CKOCiB BUpi3HUX GOHKiB Ha (HOPMO3MIHY OTBOpY IIyCTOTiNOI 3aTOTOBKH, LIO JO3BO-
JHNO YCTAaHOBHTH E(EKTHBHY F€OMETPIIO IHCTPYMEHTY, PeXUMH KyBaHHS i po3pobu-
TH HOBY cXeMy JedopMyBaHHs Ge3 onpaBK¥ 3 MiHiMaJIbHHAM 3aKOBYBaHHSAM OTBOPY.

3uaveHHs AucepTANifiHOrO MOCTiIKEHNS A1 HAYKH i NPAKTHKHA

OTprMaHi pe3yibTaTd AO3BONMIM BU3HAYMTH TPaHHI 3aCTOCYBAHHA HOBOIO
crocolGy KyBaHHS IIYCTOTINMX IOKOBOK 0e3 ONpaBKH, BUXONSYM 3 OTPUMAHMX 3dKO-
HOMipHOCTeH (GOpMO3MIHH, HaNpPyKeHO-/Ie(hOpPMOBAHOTO CTaHy Ta YyMOB 3aKOBYBaH-
HS OTBOpPY i iHTEHCHBHOCTI BHJOBXEHHs IIPM KyBaHHI TOHKOCTIHHHX, CEPEIHBO-
CTiHHHX Ta TOHKOCTIHHHX [IOKOBOK 3 HasIBHICTIO JIHA.

TIpaxTu4se 3Ha4eHHs pOGOTH HPEACTABIMIOTh HACTYIIHI Pe3yNbTaTH:

— HOBUH CIOCi6 OTpMMaHHS MYCTOTUIMX IOKOBOK Ge3 OIpPaBKM BUPI3HUMH
Golikamu 3i CKOCaMH, IO PO3LIMPIOE TEXHONOTIUHI MOXIIMBOCTI TIPOIIECY KyBaHHS;

— METOJIMKA MPOEKTYBaHHS TEXHOIOTIYHUX IPONeciB KyBaHHI, IO MOJATAE y
BU3HAYEHH] JiaMeTpa OTBOpY B 3arOTOBI Iepej NPOTATyBaHHAM 0e3 OIpaBKu 3aie-
JKHO BiJl ZiaMeTpy OTBOPY B MOKOBL # cTymens nedopmanil;

— HOBi TeXHONOTIYHI MpOLecH, MexaHiuni pexumu nedpopMyBaHHS H reomer-
pist e)opMyIOYOro IHCTPYMEHTA Mk KyBaHHs ITyCTOTLMMX 3aTOTOBOK 6€3 OnpaBKH,
IO JIO3BONISIOTH iHTEHCH(IKYBaTH MPOLEC NPOTATyBaHHs i 3a6e3MeuyIoTh PiBHOMIp-
Hii posnoain gedopmariiit y Tini HOKOBKH.

ExoHoMiuHMH e(eKT BiJi BIPOBaIKEHHS HOBUX TEXHOJOT{YHUMX IPONECiB Ky-
BaHHs MycToTumX 3arotoBok Ha ITAT «HoBokpaMaTopchKkmii MamMHOOY liBHMI 32~
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Bom» Ta IIAT «EneproMamCrenCraib» MiITBEPIXEHO aKTaMH BIPOBADKEHHS.
HayxoBo-npakTruHi po3pobky, BUKOHaHI B AMCepTallii, BAKOPUCTOBYIOTECS Ha Ka-
tdenpi 06pobku MeraniB THCKoM JJJIMA TIpy BHBYCHH| OCHOBHHX IHCIHILIH, a Ta-
KOX TIPH BHKOHAHHI CTyeHTaMH clelianbHocTi «O6po6Ka MeTaliB THCKOM» Kypco-
BHX, JUIUIOMHHUX TIPOEKTIB i MaricTepchbkux podiT.

Pexomvennanii moao BHKOPHCTAHHSA Qesy.m;rarin gncep'ragi'l‘

JUisi BEKOPHCTaHHS y NPOMHCIOBOCTI MOXKHa DPEeKOMEHAYBATH KOHCTPYKIHi
GolikiB, pexxHMH (CXEMH) KyBaHHS, KapTH TeXHOJOTT4HMX mpomneciB. Ha mpaxrumi
)IOI_IiJ'IBHO 3aCTOCOBYBATU METOJIUKA PO3paxyHKy IMOOBXEHHA Ta OHiHKH 3aKOBYBaH-
Hi, POrHO3yBaHHA (GOPMO3MIHH i HaIpyXeHO-Ie)OPMOBAHOrO CTaHy METally Ha
cTafil IpOeKTyBaHHS TEXHONOTIYHOTO HPOLECY BUTOTOBIEHHS IyCTOTLINX IIOKOBOK.
OrtpuMani pe3yJIBTaTH MOXYTh OyTH BUKOPHCTaHI Ha MiNPHEMCTBAX, 1€ YCTAHOBIIE-
HO KyBaJIbHE yCTaTKyBaHHs (TiZpaBliuHi IPecH, KyBalbHi MOIOTH) Ta IO HOMEHKIIa-
TYPH MPOAYKIUil BiTHOCATECS MOKOBKH, IO OTPUMYIOTH BiIbHUM KyBaHHSAM. Po3po6-
Ky OyayTh KOPHCHUMH HAayKOBO-IOCIIJIHMM Ha HaBYaJbHAM OpTraHi3allisfiM, 3 TOYKH
30py BUKOPHCTaHHs Y HAYKOBIH, JOCITiNHi# a60 OCBiTHI# AisIBHOCTI.

HoBHoTa BHKJAAY HAYKOBHX pe3yabTaTiB y nyGaikanisx agropa

Hayxogi pe3syneTaTn, BHHECEHI Ha 3aXWCT, BUKIaAeHI y 17 HAYKOBUX Hparix, 3
uux 10 crareit B 10 HayKoBHX cleniani30BaHUX BUAaHHSX YKpaiHu, y ToMy wucii 1
cTarTs 6e3 criBaBTOPIB; 2 CTATTI B 3aKOPNOHHMX BHIAHHsX (B TOMY 9MCHi 1 y BHIaH-
Hi, 0 iHOeKCyeThes Y MDKHApOAHIN HayKoBO-MeTpH4Hii 6a3i Scopus). Hosi TexHiu-
Hi pienns 3axumeni 1 mareHToM Yxpainu.

Crarri MicTaTh Bei HeoOXiqHi CKIIaNOBI YacTHHM, Taki SIK: CTaH MATAaHHIA, Gop-
MYNIOBaHHA METU pOGOTI/I, HaBE/ICHHS OTPUMAaHUX pe3yJIBTaTiE Ta BUCHOBKH IO pO-
6oti. OcobrcTrii BHECOK aBTOpa BU3HAYEHO y KOXHY 3 Ipallb, IO OIIy6IIiKoBaHO y
CIiBABTOPCTBI, IIO CBITYMTH PO JOCTATHBO IOBHE BiIOGPAKEHHS CYyTHOCTI pe3yib-
TaTiB IOCIiKEHHs y TIepIOINYHIX BUAAHHAX.

AnpoGanis pesyabraTiB AucepTaniiinol po6orn

OCHOBHI ONOXeHHs POGOTH, HAYKOBI i IPaKTUUHI pe3yNbTaTH JOMOBIIAIKCS
6impm Hik Ha 10 MDKHApOZHMX HAayKOBO-TeXHiYHMX KoHdepeHmisx: y JJJIMA
M. Kpamaropesk; HTTY «KITI» M. Kuis; HTY XTI m. Xapkis; M. Topola (Serbia);
M. 3anopixoks, M. TepHOMiNk, a TAKOXK Ha IMOPIYHMX HayKOBHX ceMiHapax i o6'eqHa-
HOMY HayKOBOMY ceMiHapi 3 06poOku Metanie TuckoM JJMA (M. KpamaTtopeek).

Marepianu mucepraumii Gyau BHKOpUCTaHi y 4 INepXOIOKETHHX HayKOBO-
JocniHIX poboTax.

Bianoeianicth cTpyKTYpH, 3MicTy i odopmieHHs JHcepTanii BCTaHOBJIE-
HHM BHMOIaM i 3MicTy aBTOpedepaTy OCHOBHHM HOJIOMKEHHAM JHCEPTALIL

Hasea poGoru Binmosijgae obpaniit creljanbHOCTi i CyTHOCTI PO3B'sI3yBaHOl
3amayi. MeTa poGOTH i 3aBIaHHA TOCIIKEHB € JOriqHO o0rpyHTOBaHNMU. CTPYKTY-
pa poborH, obesr 1l OKpeMHX YaCTHH BiINOBINAIOTH BUMOraM, IO BUCYBAIOTh IO Ka-
HIMAATCBKHEX JucepTariit B Yxpaini. JucepTaniitna poGora Mae Bci HeoOXinHi pos-
Iy, SKi OCTaTHBO TIOBHO PO3KPHUBAIOTH IIPOBENEHi aBTOPOM MOCIIDKEHHS — Bif



[image: image7.png]TPYHTOBHOTO aHAaNi3y iCHYIOYMX TEOPETHIHHUX Ta TEXHIYHUX PillleHb KYBaHHS IIyCTO-
TiIHX MOKOBOK JI0 IPaKTHYHAX PeKOMEHIALl 1 BIPOBaIKEHHS Pe3yNbTATIB y BHPO-
6uuITBO. JIMCepTallilo HAICAHO IPAMOTHOO TEXHIYHOK MOBOIO Ta 106pe o(opM-
JIEHO: KiBKiCTB Ta SKIiCTh 1MIOCTPaTMBHOIO Marepiany HOCHTH JOKIAJHO MOSCHIOE
OCHOBHUI TeKcT poboTH. HaykoBi monoiKeHHS # pesysnsTatd poGOTH He Cyrepedarh
Cy4acHHUM HayKOBHM NOCATHEHHSM y Taily3i HayKu Ta TeXHIKH.

Asropedepar aucepTanii opHicTIO BiJIOBiAa€ 3mMicTy po6oTH i poskpHBae yci
aCIeKTH JOCTiKeHb, BUKOHAHUX aBTOPOM.
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1. B mepmoMy posaini He 30BCIM CIPYKTypoBaHe NOGYIYBaHHs JiTEPaTypHOTO
ananizy. Kpim Toro, fouinsso 6ymo 6 HaBecT: THIOBI BUpoOH Ta iX Kiacubikaiito, ais
SIKHX BHTOTOBIISIOTH TIOKOBKH ITYCTOTUINX IUHHADIB ONMEPaIisiMy KyBaHHSL.

2. He BKa3aHO, SKHMHU TEXHONOTTYHMMH ONEpanisMy KyBaHHS Ha BUPOOHMLTBI
Tiepen6ayacThCsl BUTOTOBICHHS BUXIAHOI 3aTOTOBKH VI MOAAIBIIOT POTSKKH MyC-
TOTiNO] MOKOBKH i3 jHOM. Ecki3n Ta 300paXkeHHS TaKMX 3arOTOBOK HaBeleHi Ha
puc. 2.4a, puc. 2.6, puc. 2.8a, puc. 3.8a Tomo.

3. VY puceprarii, IpH MOJCMIOBAHHI Ta eKCHEPUMEHTANBHUX JOCIIKEHHSX,
BHKOPHCTOBYETHCS TIOHATTA CTyHeHs AedopMarii (CymapHOro cryneHs medopmawii
20 %, 40 %, 60 %). Ane Bupa3, 3a SKAM came BU3HAYald CTYMiHb AeopMarii npu
TIPOTSDKIN ITYCTOTLIHX IOKOBOK, Y PoGoTi He Hapexewno. Cij 3a3Ha4YMTH, MO BH3HA-
9eHHs CTYNeHs JedopMartii 3TiIHO 3 IPHHLMIIAME 3MilIeHOro 06’eMy 3aTpebyBaio 6
PO3R’s13aHHS JOCHTh CKJIaJHOIO MaTeMaTHIHOTO 3aB/aHHS.

4. Ha Bcix cxemax KyBaHns (puc. 2.5, puc.2.8a) Ha OYaTKOBHX CTaIisIX HPOTS-
JKKM 3aTOTOBKA PO3MIIIyeThCS y CreliaNbHuX (He yHiBepcaIbHMX) GoHKax, mo Mic-
TATH BUPI3 Mif 3aroToBKy. He 3po3yMino, UM BUrOTOBNEHHS Takux 6GoiikiB nepeaba-
YaETBCS IS KOKHOTO OKpeMoro Bupoby? Ix muxopucranms i 3amina y mpoueci Ky-
BaHHA Ha iHImi Goliku npeca IpHBele N0 3aifBUX NPOCTOIB YCTATKyBAHHS Ta €HEpTe-
THYHUX BUTPAT Ha MiAirpiB 3arOTOBKA.

5. ¥V pobori He BKa3aHO, i3oTepMiuni a6o HeisoTepMiuHi YMOBH IpHiiMany IpH
MOJIe/IOBaHH] IIPOIECiB KyBaHHS.

6. V po6oti BukoHaHi KocmimkeHHs AedOpMyBaHHS 3arOTOBOK i3 Pi3HOIO TOB-
IMHOIO CTiHKH: «TOBCTOCTiHHI» — 3 BigHocHMM miamerpom dy/D = 0,25...0,3; «cepe-
JHBOCTiHHI» — do/D = 0,55; «Tonkoctinmi» — do/D = 0,8. Take po3MexyBaHHs OTpe-
6ye nosicHeHs 3a MexaHi3MaMu (hOPMOYTBOPEHHS BHPOGY NPU KyBaHHi, IO y JMCEp-
Tanil He BuKOHaHO. KpiM Toro, He BKa3aHi rPaHuIIi TAKOTO PO3MEKYBAHHSL.

7. HoBi cxeMu IPOTSIKKH ITyCTOTLINX TOKOBOK Ge3 OIpaBKy (0COGIMBO TIpH 3a-
3HAYEHMX CTyHeHsx aedopmarnii Ginbme 20 % i npu BUrOTOBIEHHI IOKOBOK i3 JHOM,
1ando0) CYNMpOBOMKYIOTECS HEPiBHOMIPHMM 3MEHIUEHHSM AiaMeTpy OTBOpY, IO
noTpebye BUIANEHHs 3HAYHOI KiIbKOCTI MeTaly Ha OIepawisix MeXxaHi1HOi 0Gpo6KH
JUIS. BUTOTOBJIEHHS IyCTOTLNOI JeTali 3 MOKOoBKY. ToMy Juis OmiHKY eheKTHBHOCTI
HOBOTO croco0y y MOPiBHAHHI 3 62a30BO0 TEXHOIIOTI€I0 KyBaHHs Ha onpasui ciij Gy-
70 6 BpaxOBYBaTH BTPATH MeTaly IPH PO3PaxyHKy Koe(illieHTy BHXOy MpHAATHO-
ro. Crig 6ymo 6 TIpoBeCTH HOPIBHSHHS 3HAYEHb TAKMX TEXHIKO-€KOHOMIYHWX TTOKA3-

i



[image: image8.png]HUKIB TIPOTIECiB, K Koe(hillieHTr BEXO/y IPHAATHOTO 260 KOe(ilieHTH BUKOPHCTaH-
H MeTaIry I HOBOTO Ta 6a30BOT0 TEXHONOTIIHOTO MPOIECIB.

8. He BH3HaueHHi pallioHANBHI TPaHUI 3aKOBYBaHHS OTBOPIB.

9. BukopuctasHs GOUKiB 3 614HAMH CKOCaM¥ IIPUBEE O HEPIBHOMIPHOCTI IO~
BEpXHi MOKOBKH, L0 3aTpebye NONATKOBUX ONepaii (ininHoro nporiaiKyBaHHs.

10.TeopeTHuni Ta eKCrepUMeHTATbHI AOCIIDKEHHs Y poboTi BUKOHAHI Ha IMyc-
TOTINHMX 3arOTOBKAX i3 HaABHiCTIO JHA (Uandu), a MPOMHACIOBE BIPOBA/DKCHHS MOKa-
3aHe Ha UHTIHAPAYHAX BAPoOax i3 HacKpisHUM 0TBOpoM. Lle moTpebye NOsICHEHE.

B siKocTi 3ayeadicenns no ogopmaexnio POGOTH CIIiJ Bi3HAYMTH Te, WO JesKi
mimposaing fwcepTanil 3aBepIYIOThCS DHCYHKAMH, a HE TEKCTOM (Hampukiaj,
m.2.1.1, n.3.3.2.3 ToImo), M0 He PEKOMEHTYETHC.

3aranbHAN BHCHOBOK

Jluceprauiiina pobora Mapxoroi Maprau OnexcanapiBEz «Y JOCKOHATICHHS
TEXHOIIOTIYHUX TIPONECiB BUTOTOBJNEHHS IyCTOTLIMX IIOKOBOK Ha OCHOBi cmocoby
KyBaHHs 63 OIPaBKMY € CaMOCTIMHOIO 3aBEpIIEHOI0 HAyKOBOIO MPAllel0 Ha aKTyallb-
Hy TeMy, y AKili, Ha OCHOBI BHKOHAHHX aBTOPOM JIOCIi/LKEHb, OTPUMaHi HOBIi HayKo-
BO-TeXHIUHi Pe3yJIBTATH 3 MPOEKTYBaHHS i YIOCKOHATEHHs MPOTeciB KyBaHHs IIyC-
TOTINHMX IUIiHApiB 6e3 ompaBky i Ha 6a3i MEOro BUpIMIeHi aKTyaNbHi 3aBJAHHS, IO
POSIIHPIOIOTS TEXHOMOTIYHI MOKIHBOCTI # IIi{BUIIYIOTh TEXHIKO-eKOHOMITHI IIOKa3-
HUKY [POLECiB KyBaHHS.

3asHavueH] 3ayBaXKeHHs He 3a9illAl0Th CyTi BEKOHAHOI MUcepTalii, a TOMy BOHK
He 3HMKYIOTH il 3arainbsHoi Mo3uTyBHOI oninky. [e nossoise ouinuty podoTy, JK Ta-
Ky, M0 Biamosigae Bumoram «[lojoxkeHHs PO MOPSAOK NPHUCY/UKEHHS BYCHHX CTy-
HeHiB i MPECBOEHHS BaeHUX 3BaHB» BAK Vkpainu, mo MpefsBIMIOTECA 10 KaHAH-
JIaTCHKUX AUCEpTAITiif.

Ha mifgcTaBi BUKIAJEHOTO BHILE aHANi3y MOXHA 3pOCUTH 3aralbHAN BUCHO-
BOK, IO /cepTaniiina pobora Mapkosoi Mapunu OlekcaHIpiBHY BiIOBifae BAMO-
ram, sKi BECYBAIOTh 110 KaHJHUIATCHKUX JMCEpPTaIlil, a i aBTopka 3aciyroBye NpHCy-
JOKCHHS HAYKOBOTO CTyTIeH: KaHIMIATa TeXHIUHuX Hayk 3a crelianphicTio 05.03.05
— [IPOLIECH Ta MAIIMHH 06POOKY THCKOM.

Odiuiiinnii omonenT

3asinysau kadenpu oGpoOKY METaNliB THCKOM
Jlep’KaBHOTO BHILOTO HABYATBHOTO 3aKJIaLy
«ITpua3oBChKUiT IepxaBHMI TeXHITHAA y}ginepcme’r»,
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