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ofini#inoro ononenTa AmkensHus AuToHa BosnoguMuposyya
Ha JicepTaniitny po6ory Mapkosoi Mapunu Ounexcauppisau
«Y IOCKOHAJIEHHA TEXHONOTYHUX NIPOLIECiB
BHT'OTOBJIEHHS ITyCTOTLINX TOKOBOK HA OCHOBI CLIOCOGY KyBaHHS 6€3 ONpaBKm»,
NoAaHy Ha 3006y TTS HAYKOBOTO CTYIIEHs KaHAMAATA TEXHI THIX HAYK
3a crerianpHicTio 05.03.05 — “TIponecu Ta MamuHu 06po6KH THCKOM”

AKTyaJbHiCTb TeMH

Nucepranis Mapkosoi M.O. cIpsMoBaHA Ha BHpIlIEHHS aKTYalbHOL
HAayKOBO-TEXHIYHOI 3a7a¥i BIOCKOHANEHHS TEXHONIOTIYHHX TPOTECIE KyBaHHSI
MYCTOTIMMX TIOKOBOK THIy IWJIiHAPa Ha OCHOBI 3aCTOCYBaHHS HOBOTO crocoGy Ta
iHCTPYMeHTY JUTsl KyBaHHS Ge3 ONpaBKH, SIKi 3a0€3MedyloTh OTPHMAHHA SKICHHX
ITyCTOTLAX TOKOBOK 3 HEO6XiTHOIO TOBIIMHOIO CTIHKH i AiaMETPOM OTBODY.

TlifBUINEHHS ~ TEXHIKO-€KOHOMIYHMX  IIOKA3HWKIB Ta  30iJbLICHHS
TEXHOIOTIYHMX MOMIMBOCTEH NPOLECIB KYBaHHS IYCTOTUTMX ITOKOBOK BHMATae
po3pobku  HOBHX cXeM gnedopMmyBaHHA. Pospobka #  BOpOBamKeHHS B
IPOMHACIOBICTE HOBUX TEXHOJOTiH BHIOTOBIIEHHS CYILiNBHO KOBAHHX ITyCTOTLIMX
3aroTOBOK 6€3 BUKOPHCTAHHS OIPABKY CIPHSE PIIIEHHIO IUX 3aBJaHb.

Ha choromuimmiit nens B Teopil ¥ HpakTumi 3 o6pobkyM MeTaNiB THCKOM
BiZICYTHi HaYKOBi OCHOBM TPOEKTYBAaHHs NPOLECIB | peKOMeHIaNil /s KyBaHHS
IyCTOTiMMX ~ 3aroToBoK  Oes  ompaeku. lle  yHeMoxumBmoe — po3pobiy
pecypcosbepirarouix mporteciB KyBaHHS IIyCTOTUIMX MOKOBOK. Tomy HeoOXinHicTh
PO3po6KU HAYKOBO OBIPYHTOBAHO! METONMKH POEKTYBAHHS HOBHX TEXHOJOTIMHHAX
TPOLECiB KYBAaHHSA MyCTOTIHX ‘IJUHHAPIB Ge3 OMpaBKM TNpeNCTABISE 3HAYHUI
HayKoBHi1 i IpakTHYHMI {HTepec i MiNTBep/Kye aKTyalbHICTS TEMH AMCEPTAIiHHOL
poboTH.

Hucepranifina po6GoTa BHKOHaHA B paMKaX 3aBjAaHb, INO BiAMOBizaOTH
HayKOBOMy HampsMKy «Po3BuTok pecypcosbepirarounx mponecin oGpo6Ki THCKOM
Ha OCHOBI CTBODEHHS HOBUX TeXHONOTIYHHX CIIOCOGIB i MeTONMK amamizy
3aKOHOMIPHOCTeH —TIACTHYHOTO nedopMyBaHHS» HaykoBoi mxoma OMT
Hou6acskoi aepxaBHOI MamMHOOYAIBHOT axamemii. JIOCIiIKeHHS BHKOHAHI B
paMKax IepKOIOOKETHIX HAyKOBO-IOCTIAHUX pobit JIIMA, npu BUKOHAHH SKHX
aBTOpKa Gpana y4acTb K BAKOHABEL(b.

CrpykTypa Ta 3micT quceprauii

Y Berymi mokasaHo 3B'i30k  Aucepranifinoi poGoTH 3 HayKOBHMH
HporpaMamy, INAHAMH H TeMaMd, JAaHO 3araibHy XapaKTEpUCTHKA poGOTH,
OBIDYHTOBaHO aKTyaNbHICTB TeMH, COPMYIBOBAHO MeTy pOGOTH ¥ 3aBIAHHS
TOCH/KEHHA, JIAHO XapaKTEPHCTUKY HAYKOBO HOBM3HHM i TPAKTMYHOI LIHHOCTI
OTPHMaHHX Pe3yJIbTaTiB, Bii3HATEHO OCOGHCTHI BHECOK 3100yBada.

Y nepuiomy pospiai po3TIAHYTI Cy9acHi Mi/IXOAM BUTOTOBIEHHS TyCTOTIIIX

UMNiHAPiB. BHBYEHO TeOpeTHYHI i EKCIEPMMEHTANbHI METONH JIOCIiMKeHHS

i 7

RILMA




[image: image2.png]HporeciB KyBaHHS IYyCTOTiNMX 3aroToBoK. IIpoBefieHO MOpIBHIOBaHHS BifOMHX
cnocoGiB KyBaHHA IIOPOKHBOI 3aroTOBKH. BHBYEHO IIEPCIEKTHBH PO3BHTKY
TEXHONOTH i OCHAINEHHS JUI1 KyBaHHS MyCTOTUIMX LMIIHAPIB 6e3 BUKOPHCTAHHS
OMPaBKH.

Ha mincrasi siTeparypHOro orisgy Oyjlo BCTAHOBIEHO, WO icCHYe
3aTpeOyBaHiCTh B OJiepXKaHHi CyIIBHO KYTHX IIYCTOTiNMX 3arOTOBOK i3 JHOM.
Cnocobu KyBaHHs 6e3 ONpaBKy IIYCTOTIMX 3arOTOBOK Ha TiIPaBIiYHMX Mpecax B
CydacHOMy BHPOGHWIITBI 3aCTOCOBHI BKpali piako ToMy, WO BifICyTHi
TEXHOJIOTTYHHX PEKOMEHAALIH 3 hopMO3MiHM 3arOTOBKM B Ipoleci KyBaHHA 6e3
onpaBKd. ABTOpKA NpHHNINA 1O BUCHOBKY IPO HEOOXiAHICTH BCTAHOBHTH BILIMB
PO3MipiB 3aroTOBKM ¥ reomeTpii iHCTpyMeHTa Ha 3aKOBYBaHHS OTBOPY B TpOIeci
KyBaHHS 6e3 OIpaBKH.

Y ngpyromy posmiai  aBropka po3poGHIa METOIMKA — HOCTi/KEeHb
TEXHOJIOTIYHUX IIPONECiB KyBaHHA IyCTOTUIMX MHIHADIB Ge3 BUKOPHCTAHHS
ompaBkd. Bymu POSMISHYTI METONHKH TEOPETHYHOTO NOCIIMKEHHS MEXaHi3My
33KOBYBaHHS BHYTPIITHEOIO OTBOPY NPH IPOTACYBAHHI MOPOXHIX LIATIHAPHHHIX
neTanett Ge3 BUKOPUCTAHHS ONpaBKH. BeranoseHo, mo Ha $popMosMiHy TycToTinoi
3arOTOBKU B TIPONECi KyBaHHs BIUIMBAIOTH (OPMa BUXIZHOI 3arOTOBKH, PEKHMH
nedopMyBanHs (oa4a, KaHTyBaHHS, OGTHCHEHH) | FeOMeTpist iHCTpyMeHTy.

ABTOpKOI0 6yNIO TIPOBEIEHO IIAHYBAHHS MATEMATHYHOTO EKCTIEPUMEHTY.
JocnimkeHns TIPOLeciB MPOTATYBaHHS IyCTOTLIHX 3ar0TOBOK 6€3 BUKODHCTAHHS
onpasku 3pilicarosaniocs MCE. B skocTi peamisanii MeTomy BHKOpHCTaBCs
niporpamuuii npoaykT «Deform 3Dy,

Ha nepmiomy erami Gyna pospo6iiena MeTO/pKa MPOBEAEHHS JOCIiKEHHS
TIPOIIECY KyBaHHA ITyCTOTiNOI 3arOTOBKU 6€3 BUKODMCTAHHS OTPABKM 3BMUAiHAMHU
BUpisEAME Gofikamu. Ha mpyromy erami nocuimxens 6yna pospobiieHa MeTomuka
JOCTKEHHS [IPOLlecy KyBaHHS ITyCTOTLNOI 3arOTOBKH CHELialbHUMH BHDI3HIMHU
Goifkamu 31 CKOcaMH.

Jnst peamizanii mporecy MOIEMOBAaHHA oGpaHi OCHOBHI (AKTOpH, IO
BIUMBAIOTH Ha (opMO3MiHYy 3aroToBKM B Tporieci gepopManii: BinHochuit niamerp
OTBOpY B 3ar0TOBL, KYT BUPi3y GoHKiB, KyT ckoCiB GOMKIB i BeMMYHEA CyMapHOTO
OOTHCHEHHS! 3arOTOBKH. B sKkocri mapamerpy ontmmisamii ofpammii kimneswmit
niameTp oTBOpY. [TpoBeNeno MIaHyBaHHs eKCIIEPHMEHTY IPU BHKOPHUCTAHH] ILIaHy
JPYroro NOPAAKYy 3 BHKOPUCTAHHSM IUIAHY IIOBHO(GAKTOPHOTO eKCEPHMEHTY,
nposefeHo 81 nmocmimieHHS. ABTOpKa ImepeBipsia BIpOTiNHICTH OTpPHMaHIX
TEOPETHIHHX PE3yNbTaTiB eKCHePUMEHTAIBHUMY JOCTiKEHHAMY Ha CBHHIEBHX
MOJIeIX.

V TpersoMy po3aini aBTOpKa BCTAHOBMIIA BIUIUB T€OMETpil iHCTpYMeHTa #
¢bopmu 3aroToBOK Ha HOPMOIMiHY # TedOPMOBAHHH CTaH METATY 3aTOTOBKH.

V' pesynbTaTi MpoBeJeHWK ABTOPKOIO IONEPENHIX OCHIIKEHs MPOLECY
TIPOTATYBaHHs BUpPi3HHMM GoiikaMur Ge3 ckociB 6yI0 BCTaHOBIEHO, IO JaHa CXeMa
nedopMyBaHHS TPH3BONMTE JO IHTEHCHBHOIO 3aKOBYBAaHHS OTBOPY IIOKOBKIL
3MEHIIMTH CTYIiHb ' 32KOBYBAHHA OTBOPY B IIOKOBOI MOXHA 33 paxyHOK
inTencuGikarii MONOBXKEHHA NpPH NPOTATYBaHHI. Bigomo, mo 36imemmTn



[image: image3.png]BUTATYBaHHS IPH MPOTATYBAHHI MOXHA 33 PAXyHOK 3aCTOCYBaHHS BUPI3HUX GOHKiB
3 CKONmIEHMMH KpaiKamu, 3MEHINeHHA mHojaui ¥ oOTucHeHHs. VY pesyinsTaTi
aBTOpPKa po3pobHIa HOBY KOHCIPYKIIO BUpisHMX GOHKiB 3i ckocaMu Ta
TeOMETpHYHi MapaMeTpH 3arOTOBKH. Y PO3poGIeHil cXeMi NpH MpOTSTYBaHHL
[IEPeBXHO IUIMH MeTaly BiAOyBaBcs Y3NOBX OCI 3aroTOBKH, IO CHpHAE
iHTEHCHBHOMY TMO/OBXEHHIO TIOKOBKH M HENOBHOMY 3aKOBYBAHHIO OTBOpY, a
TaKoX PiBHOMIpHOMY PO3IOILTY MeopMariiil I BUCOKiH AKOCTi TOBEPXHi MOKOBKM
B TIOPiBHSHHI 3 iHIIMMM CrocOGaMH NpOTATryBaHHs. TakoX TPU HpPOTATYBAaHHI
TyCTOTLTHX 3arOTOBOK 3 JAHWUM KyTOM BHpI3y i ckocy 60iiKiB BifcyTHiCTS ompaBku
[O3BONMTE OJIEPXKATH MiHiMalbHE 3aKOBYBaHHSA OTBOPY, OCOONHMBO IIpH MATHX
BeIMMUHAX NOfadi. XBHISCTICTH TIOBEPXHi OTBOpY He IEPEBUINYE BETHUMHY
TIOIBOEHOTO TIPUITYCKY HA MeXaHiuHy o6pOOKy, IO JO3BOJIUTEH OflepXaTH 3ajaHi
Po3MipH MOKOBKHU 6€3 BHKOPUCTAHHS: OTIPaBKH.

YV uerBepTOMY PpO34iii aBTOpKA EKCIEPHMEHTAILHO IEPEBipWia BILIMB
OCHOBHUX TNapameTpiB Ha ()OpMO3MiHY 3arOTOBKM B XOAi aeQOpMyBaHHS Ta
BipOTiNHICTS OTPHMAHHX TEOPETHYHMX pe3yibTaTiB. OCHOBHI TapaMeTpH, ski
BIUIMBAIOTh HA 3aKOBYBaHHS OTBOPY IIPH IpOTACYBaHHI 0e3 BHKODUCTAaHHS
ONpPaBKH: CTYNiHb NedbopMarii, BiTHOCHHIT AiaMeTp oTBOpY # OfA9a 3aTOTOBKH.

BinmopinHo 10 OTpHMaHHX pesynbTaTiB 6yd0 BCTAHOBIEHO, MO 3i
36inblieHHsM fiaMeTpa OTBOpPY IIONOBXKEHHS 3arOTOBKM 30LIBNIYEThCS, 4
Bi/JINOBI/HO, 3MEHIIY€ETECS CTYTIIHB 3aKOBYBAHHS OTBODY.

Hocrosipricte TeopeTwumux pesynsraris MCE  mintBepmiye anarmis
Pe3yJBTATiB 3aKOBYBAHHS OTBOPY 3aleXHO BiJ| JiaMeTpa OTBOpY B 3aroToBIi B
nporieci TpOTATYBaHHA Ge3 ompaBkd. IloxubKka TEOPETHYHMX JAaHHX BiX
EKCIIEPUMEHTANBHUX CTaHOBUTE 10...15 %.

Byna pospobneHa edeKTHBHA cXeMa [pPOTATYBAaHHS 3 HaHOGUIBIIIM
HOJOBXCHHSM 3alOTOBKM ¥ HalMeHIIMM 3aKoByBaHHAM oOTBOpy. L1 cxema
TpOTATYBaHHA GoHKaMu 3 KyToM BHpisy o =115°, xyTom ckociB 6oiikis B=10° i
BITHOCHHUM HiaMeTpoM 3aroToBku dy / D= 0,8.

Beranosneno, mo 3i 36inbmeHHAM CTyneHs AedopManii mpu mpoTAryeaHi
6e3 OmMpaBKH BiJHOCHMIT [iaMeTp OTBOPY 3MEHINYETHCS, a IHTEHCHBHICTB
TIOJIOBXXEHHS 3pOCTa€, TOOTO BiAGYBAECTHCS OTOBLICHHS CTIHKY 3aTOTOBKH.

V n'aTromy po3aiti Ha OCHOBI TEOPETHYHIX i €KCIIEPHMEHTANEHUX JOCHIKCHE
apropka pospobuna pexoMmeHjanii # METOOMKM Uil NIPOEKTYBAHHA HOBHX
TEXHONOTIYHUX TMPOLECiB KyBaHHA MYCTOTIMMX MMIHAPIB 6e3 BUKOPHCTAHHS
OTIPaBKH.

Oco6nHuBICTIO HOBOTO TEXHONOTIYHOTO MpOLeCy KYBAHHA IIyCTOTLTMX
TIOKOBOK € 3aCTOCYBaHHs BHpi3HOTO OGoffka 3i CcKOcaMM, Taka TeoMeTpis
nedopmytotoro iHCTpyMeHTa 3abesreuye BUHMKHEHHS IUIACTUYHUX AedopMaliit y
HOBEPXHEBUX IlApaX 3arOTOBKH, ¥ 3aBISKM HEBENHKHM II0Ja4aM IUIMH METaTy
BiIOYBa€ETECA Y3MOBXK OCi 3arOTOBKH, 110 3abe3nedye il MOJOBXEHHS ¥ BUKIIOYae
iHTEHCHBHE 3aKOBYBaHH: OTBOPY.
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Po3pobrena Ta ampoGoBaHa HaHOGiNbII edekTHBHA cXeMa - KyBaHHS y
BUpisHEX OoMKax: MpoXim — KaHTyBaHHA Ha 90° — mpoxin — KaHTyBaHHS Ha
90° — mpoxix — KaHTyBaHHS Ha 45° — mpoxiz.

BuKOpHCTOBYIOUH PO3pOOITEHi peKOMeH ALl 3 IpoLecy KyBaHHs ITyCTOTUTHX
3aroToBoK Ge3 onpasku GymH po3pobieHi HOBi TEXHONOTiYHI MpouecH KyBaHHS i
nposeneHa ampoGanis y BHPOOHMYMX yYMoBax. OTpuMaHa Ha BHPOGHMITBI
IyCTOTiJIa 3aTOTOBKA BiJIIOBIJa€ BUMOTaM KPECJIEHHS IOKOBKH.

BuchHoBkH

Teopermame pmocnimxenns HJIC peamisoBame Ha ocHoBi MCE y
nporpamHoMy Tiaketi Deform 3D. ®opMo3Mina 3ar0TOBKH B MpoLeci KyBaHHs 6e3
ONpaBKH BU3HAYEHA €KCIIEPUMEHTOM Y 1aGOPaTOPHUX YMOBAX, sIKi IPYHTYIOThCS Ha
3aKOHaXx Toobu i momemoBamH:: IIpu 0oGpobLi pe3ys bTaTiB eKcriepUMEHTIB
33CTOCOBAHI METONM MAaTeMaTW4HOI ~CTATHCTHKA. BiporimHicTs HaykoBHX
TONIOMEHD, BHBOZIB i pekomeHpaliil 3aGesledeHa NOTPHMAHHAM BiTOBITHUX
CyYacHHX METONMK IIpH UpPOBeJeHHI EKCHIEPHMEHTIB 1 = IiATBEpIKeHa
BiINOBiIHICTIO ~eKCTEpUMEHTANLHUX JaHMX 3 pe3yNbTaTaMH TEOPETHIHHUX
PO3paxyHKiB.

V' nucepraniiuili poGOTi OTpUMaHi HOBI HayKOBO-TEXHi4Hi pe3ynbTaTH 3
[POeKTYBaHHS ¥ yNOCKOHANEHHs MpPOLECIB KyBaHHs IyCTOTLIMX LIAMIHZDIB 6e3
OIPaBKH.

Ha migcrasi TeopermuHMX JocnifpkeHs 6yn0 BCTaHOBIEHO, IO  3i
30INBINEHASM JiaMeTpa OTBOPY NOJOBKEHHS 3aTOTOBKH B TPOLEC NpOTATyBaHHs
36iNBIIyeThCS # 3MEHIIYEThCS CTYIIHE 3aKOBYBAHHS OTBOPY. 3aIpOIOHOBAHA I
iHTEHCHBHOTO BUTATYBAHHS 3arOTOBKH ¥ 3MEHIIICHHS CTYIIEHS 3aKOBYBAHHS OTBOPY
BeNHYAHA TTOfadi.

B poboti 6yna BcTaHoBNeHa ed)eKTHBHA FeOMETpis IHCTPyMEHT, SIKa CIIpHsE
MiHIMATbHOMY 3aKyBaHHIO OTBOPY, @ TaKOX DIBHOMIDHOMY PpO3TOIiTY
nedopmariiii. ; )

Po3po6nieH0 METOAMKY NPOEKTYBAHHSA TEXHOJOTIYHMX TPOLECIB KyBAaHHS,
IO TONIATAE Y BU3HAYEHH] JiaMeTpa OTBODY B 3arOTOBLI mepe/| POTATYBAHHSM Ge3
OTPABKH 3aNEXKHO Bifl liaMeTpa OTBOPY IOKOBKH 1 cTyneHs Aedopmarrii.

Ilepesipeni y BUpoGHMUYMX yMOBaX PEeKOMEHAL|l 3 MEXaHIYHAX PEXUMIB Ta
TOCTIiIOBHOCTI KyBaHH.

BripoBamxena HOBa TEXHONOTis KyBaHHS IyCTOTLUIMX 3ar0TOBOK 6€3 OPaBKU
nosBonuna Ha 25..30 % miJBWIUTH TPOAYKTHBHICTH Npoecy KyBaHHS, a
KiNBKICTh HATpiBaHb 3HHHTH Ha 15...25 %, PO IO CBixaTh akTH anpobaiii Ha
BUPOOHHIITBI.

HayxoBo-npakTu4Hi po3poGKu, BUKOHaHI B AMCEPTALlii, BAKOPHCTOBYIOTECS
B HaBuankHOMy nporeci i HIP kadenpun OMT JIMA.

HayxoBa HOBH3HA i IPAKTHYHA NiHHICTE OTPHMAHHX PE3YJILTATIB
Bci HayKoBi pesynbTaTH, OTpUMaHi B ABcepTaLii, 3aCHOBaHi Ha po3pobKax Ta
JIOCTIDKEHHAX, TPOBENEHAX OCOGHCTO aBTOPKOIO. Y. IpoLeci BUKOHAHHA POGOTH



[image: image5.png]3n06yBauka BHKOHAJa KOMIUIEKC €KCHEPHMEHTANBHHUX 1Ta TEOPeTUYHHX
JoCHijkeHb, OOpOOKy Ta aHali3 pesyJbTATiB, SKi [O3BOJUIM BH3HAYATH
3QIEXHOCTI, IO MOB'A3YIOTh TEXHOJNOTIYHY CXeMy KyBaHHS Ta 3aKOHOMIPHOCTI
(bopmo3MiHE MeTalTy.

HayxoBy HOBU3HY MalOTh HACTYITHI IIONOXXEHHS, AKi BUHECEH] Ha 3aXHCT:

— Ha OCHOBi TEOPETHYHOro MOCIi[KEHHS BCTAHOBJEHO, IO B IIpomeci
KyBaHHs IMYCTOTLIMX 3ar0TOBOK Ge3 OMpaBKM 3i 3GLIBIICHHSM JiaMeTpy OTBOpY Y
BHXiJHi} 3arOTOBII HONOBKEHHS 3arOTOBKU 3HIKYETHCH,

~ Ha ocHoBi MCE BCTaHOBIIEHO 3aKOHOMIPHOCTI po3roity napametpis HIIC
HYCTOTLNO! 3arOTOBKM B TPOIIECi POTATYBaHHS Ge3 OIPAaBKH 3a1esKHO Bifl Pi3HAX
BHXIJHHX CIiBBiJHOIIEHh PO3MIpPiB 3arOTOBKH, CTyTeHs OOTHCHEHHS, BETMYHMHU
nogadi # reoMerpil iHCTpyMeHTa.

— BCTAHOBJIEHO CXeMy KYBaHHA 3 PiBHOMipHEM posmoaiioMm aedopmaritt y
Tii 3aroTOBKH.

— 3aMPOITOHOBAHO MApaMeTp OLIHKH iHTEHCHBHOCTI TIOZIOBKEHHS 3aTOTOBKH,
SKHMH JI03BONISE OLIHHTA CTyNiHb 3aKOBYBAHHS OCBOBOIO OTBOpY 4epes 3MiHy
IO} NONEPEYHOTO Nepepisy MyCTOTLNION 3ar0TOBKYU B MPOLEC] KyBaHHSL.

— BUBYEHO BIUIUB BEMYMHHU MOJaYi, KYTiB BHpI3iB i KyTiB CKOCiB BHpi3HHX
6ofikiB Ha GOpMO3MiHY OTBOPY IIyCTOTLION 3arOTOBKH.

— BCTAHOBJIEHO e(QEKTMBHY IeOMETPil0 IHCTpPYMEHTa, PEXHMM KyBaHHS #
po3po0NieH0 HOBY cXeMy neopMyBaHHA 6e3 ONpaBKM 3 MiHIMATEHAM
3aKOBYBaHHIM OTBOPY.

TlpakTu¥Hy UiHHICTH MUCEPTaNiiiHOi POGOTH IPEACTABNAIOTE HACTYNHI il
OCHOBHI Pe3yNETaTH:

~ 3ampornoHoBaHuit HOBHI cHOCi6 JedopMyBaHHs yCTOTINKMX 3aroToBOK Ge3
ONpaBKK BHPi3HUMH OOffKaMH 3i CKOCAMM PO3IUMPIOE TEXHOJNOTiYHi MOMIHMBOCTI
TIpoliecy KyBaHH;

—3aIPOTIOHOBAHO  METOJMKY MPOEKTYBAHHS TEXHOJNOTIMHHX MpOIECiB
KYBaHHs [l BU3HAYEHHS JiaMeTpa OTBOPY B 3arOTOBL [epes MPOTATYBaHHAM Ge3
OTPaBKH 3a]IEXKHO Bifl liaMeTpy OTBOPY B IOKOBI ¥ cTyneHs gedopMartii;

—po3pobrnieHi  HOBi  TeXHONOTiUHl  mpomecH, MexaHiuHi  peKUMH
nedopmyBanHs I reoMerpis medopMylouoro iHCTpYMeHTa A KyBaHHS
TYCTOTLMHX 3aroTOBOK 63 ONpaBKu, fKi JO3BOILIOTH iHTEHCHDiKyBaTH MpONEC
NpOTAryBaHHA # 3a0e3nedyloTh piBHOMIpHME posmonin edopmaniit y Timi
TIOKOBKH.

~ eKOHOMiuHHit ed)eKT Bill BNPOBA/KEHHS HOBUX TEXHONOTIYHUX TIPOLECIB
KYBaHHA ITyCTOTLNMX IOKOBOK Ha BUPOGHHMITBI ckias 751 000 rpH. 3a piBHeM IiH
2015 p.

Iy6aixanii Ta anpoGania MaTepiaie qucepramii

OcHoBHEH 3MiCT AHCEpTaNil BuKIaneHo B 17 npykoBanux npanax (10 crateit
B 10 HayKOBHX Crieliani3oBaHMX BHIGHHAX Ykpainw, 1 cTarTs Ges cmiBaBTopiB, 2
CTaTTi B 3aKOPAOHHUX BUIAHHAX); T€3H JIOTOBIIANKCA HA MDKHAPOAHMX HAYKOBO-
TexHivHUX KoH(epermiax B «IIMA» m. Kpamartopesk, B HTTY «KITI» m. Kuis, B



[image: image6.png]Topola, Serbia, B M. 3amopixoxs, B M. Tepronins, 8 HTY «XIIW» M. Xapkis, a
TaKOX Ha INOPiYHMX HayKoBuX ceMiHapax JIJIMA. HoBe Ttexuiuxe pimeHms
3axuieHo | mateHToM YKpaiHu.

Binnosigmicte  3micTy  aBTOpedepary  OCHOBHHAM  HOJIOKEHHSM
aucepranii

Asptopedepar 3a 3MICTOM DNOBHICTIO BifOBifae OCHOBHOMY 3MiCTY
gucepranii. Odopminenss apropedepary i muceprauii Bimmosisae BHMoOram
HopMaTuBHHUX JoKymenTiB MOH Ta JJAK Vkpainu.

o 3ayBazkeHb POOOTH MOKHA BilHECTH:

1. V nepimoMy posfini Hpu pO3TIAfaHHI MOXJIMBHUX HANPAMKIB PO3BUTKY
BHPOOHMIITBA MYCTOTUIMX TIOKOBOK METalbHO HE PpO3MIAHYTO —IOMEpemHi
TEXHOJIOTi4Hi omepaii (ocajxu i mpommBLi 0TBOPY), WO 6 JO3BOIKIO BUABUTH iX
BIUIMB HA MEXaHiTHi BIACTHBOCTI IpH (HOPMO3MIHI OTPUMAHOT MOKOBKH.

2. Tlpy posrysami icHyIOUMX TEXHONOrili KyBaHHS IyCTOTIMX MOKOBOK
BifICyTHi} JleTANbHil aHai3 BIUIMBY ONpPAaBKH HA TeMIEPATYPHHUH PO3TOMIT Y
mepepisi mycToTinol moxosKu mpu nedopmauii, e 6 TO3BONMIO MOPiBHATH i 3
3aIPOTIOHOBAHOIO TEXHOJIOTI€I0 BUTOTOBNEHHS TAKOTO THITY IIOKOBOK.

3. Jlns mpoBesieHHs eKCIepHMEHTAIBHIX JOCII/UKEHb OYI0 CIPOEKTOBAHO
(bopMy BHITHBKH 3i cTprkHeM. Ha MO0 TyMKy Lie € He TEXHOOTIYHUM, AOLIIBHAM
6y1n0 6 pO3IMISAHYTH TEXHONOTIIO BUTOTOBICHHS 3arOTOBKH 32 HONOMOTO0 Oepaitil
OCaJIKH Ta MPOIIMBKHU [l HAMITKH OTBOpY, Lie JO3BONKIO 6 PO3LIMPHTH JianazoH
BUKOPHCTaHHS 3aI[POTIOHOBAHO] TEXHOJIOTIT /IS JAHOTO THITY IIOKOBOK.

4. Tlotpebye mosicuenHs, YoMy y I.-2.1.1 nucepraniiinoi poGoTi npu BubOpi
TPaHMYHUX YMOB TIPY TPOBEJICHI TEOPETHIHHX AOCIIIKEHb OOpANH IIBUIKICTH
nebopMyBaHHA piBHOIO 40 MM/C, IO NPUGNM3HO - BiAMOBiAE IIBUAKOCTI
nedopMyBaHHA Ha BUPOOHHMUTBI, IOUIBHEM Oymo 6 ofpaTm IIBHIKICTH
nedopMyBaHHA PIiBHEM IIBHAKOCT JIAGOPaTOpHOro o6NamHaHHSA, fAka CKiajae 1
MM/C 11 epeBipKH JJOCTOBIPHOCTI OTPUMAHMX Pe3y/bTaTiB MATEMATUUIHOI MOJEI.

5.V m 2.2.1 pucepraniitHoi poGotn HaBemeHo BucihiB «J[o6amneHue B
curenl 1% CypsMH MO3BONMIO NPUOIH3HTE MEXaHHUECKHE XapaKTePUCTUKU
MOJIEJIGHOTO MaTepHaia...» Ha MO0 JYMKY [AOmiUIBHO 6 O6yno MexaHiusi
XapaKTepUCTHKH 3aMiHMTH Ha peoNoriuHy momofy, a came (OpPMO3MiHEHHS
3aroTOBKH IIpH Aedopmanii.

6. Ilpu mnasysanHi excmepuMeHTy I 2.1.2 Tabmuus 2.1 aucepramiitzol
pobotu HaBesieHi ocHoBHI ¢akropu IIPE, Ha Mol ZyMKy nouinsHime 6yio 6 B
AKocTi pakTopa, o BapiloeThes B HOCIimKeHH] (POPMO3MIHM BUXiTHOT 3aTOTOBKM
ofpaTi pi3He 3HaYeHHA NOBXWHU BHXIZHOI 3arOTOBKH, IO 6 JO3BONHIO GBI
PeTenbHO JOCTiAUTH HOTOBXKEHHS IOKOBKY IIpH Aedopmarii.

7. BUTOTOBIIEHHS IEBHUX THIIOPO3MIpiB IIyCTOTLNNX [IOKOBOK, 5K HaBeeHi y
posini 5 ucepramiiinoi poSoTH BiMOBilac KOHKPETHIM PO3MipaM JeTarnel, aje y
nonepenHiX posfinax poGOTM B HENOCTAaTHIM Mipi HasemeHmil miamasoH
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PO3MOBCIOUKEHHs  3aNPONIOHOBAHO]  BAOCKOHANEHOT TEXHONOTIl BUIOTOBJIEHHS
TMyCTOTiNKX TIOKOBOK Ha KOHKPETHI PO3MIPH OZiepyKaHuX JeTaleil.

BucHoBok no auceprauii

BimsHadeni 3ayBaXeHHS He 3HWKYIOTb 3arambHHN BUCOKHMH HAayKoBO-
TeXHiUHUH piBeHs poGoTH. PesyusTarw po6OTHM TOBHO BHKTAfEHI B HayKOBHX
(baxoBUX BHAAHHSX Ta MPOMIIUM JOCTATHIO ampoGaliiko. JlocToBipHicTs oTpuManmx
TEOPETHIHHX Ppe3yIbTaTiB IiATBEPUKEHA EKCICPUMEHTATEHO i HPOMHCIOBHM
BIpoBaKeHHAM. [luceptauis Mapkosoi Mapuau OmnekcanpiBHn Ha TeMy:
«YIOCKOHAICHHS! TEXHONOTIIHHAX TIPOLECIB BUTOTOBIIEHHS MyCTOTLINX MOKOBOK HA
OCHOBi crocoy KyBaHHA Ge3 OMPaBKW», MO NpEACTABISETHCH HA 3NOGYTTS
HAyKOBOIO CTyNeHs KaHIuJaTa TEeXHIYHHX HAayK, € CaMOCTiffHO BHUKOHAHOIO
33BEPUICHOI0  HAyKOBO-NOCHIJHUIEBKOI0 pOBOTOI0, y sKifi BHpilneHa TexHivHa
npobnemMa 3 po3poOKH HOBOI €HEProsGepirarodoi TeXHONOTIT IS BHPOGHUITBA
ITyCTOTiNMX TOKOBOK Ha OCHOBi CIOCOOY KyBaHHs Ge3 OIpaBKH i PO3pobKH HOBUX
KOHCTPYKTOPCBKO-TEXHONOTIYHIX PillleHs, 10 3a0e3M1eyIoTh PO3R’ I3AHHS 3HATHOT
TPHKIaRHOI MPoGNeMu — eKOHOMIT MaTepialbHUX pecypciB i MiABHIIEHHS AKOCTI
LHITiHAPHMHAX NOKOBOK, Ki BUTOTOBIIAIOTHCS KyBAHHSM 663 OIIPABK.

Lle posBonmse ONIHHMTHM HHCEpTAL{I0 TaKoo, IO BIANOBINAE BHUMOTAM
Iocranoen Kabinery MimicTpis Vkpainu Bix «IIpo 3aTBepmKeHHSI Tlopsnxy
TIPHCY/DKCHHS HAyKOBHX CTyTICHiB» i HOpMaTHBHUM jokymentam MOH ta JJAK
VkpaiHu 10710 KaHAMIATCEKUX JHCepTalill i macnopTy cremjansuocti 05.03.05 —
«IIponeck Ta mammHH 06poGKM THCKOM», a ii aBTopka MapkoBa Mapuna
OnexcanzipiBHa  3acyroBye NDHCYIKGHHS HAyKOBOTO CTYNeHS KaHAMIATA
TEXHIYHUX HayK. ;

Odinifiauit onoxent,

KaHIHAT TeXHITHUX HAYK, JOLEHT 1
xatenpn «O6pobKa MeTaliB THCKOM»

HanionansHoi MeTaypriitHoi akagemii Yxpainu %

(M. Tuinpo)

A.B. Aukensinenp

TTignuce K.T.H., 201, ALike;
3acBinuyro:
HaYaJIbHUK BiULiTy Kajp
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