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Cepen HU3KH NPOOJIEM MOJOKONEPEpOOHOI rairysi BaXKJIMBE Miclie
MOCila€ THTAaHHS 3HIDKEHHS EHEPrO€MHOCTI MPOLECiB, L0 CKIAAAIOTh
TEXHOJIOTiI0 BUPOOHHIITBA MOJIOYHOT MpoayKLii. 'oMoreHizamist € oqHUM i3
HaWOUIBII €HEePrOBUTPATHUX IIPOLECIB Y TEXHOJIOTII MEepepoOKH MOJIOKA.
CyTp onepauii nonsarae B noapiOHeHHI xupoBoi ¢asu Ta i piBHOMIpHOMY
po3smnoini B 06’eMi 3HSKUPEHOTO MOJIOKA, IO CIIPHSE KPAIIOMY 3aCBOEHHIO
MOJIOKa, 3MCHIIYE€ BTPAaTH MOJIOYHOTO XXHpPY 1 3amobirae posmiapyBaHHIO
MPOXYKTy. XapakTePHUMH O3HAKaMH TIPOIECy € BEIHKI IIBHIKOCTI
YaCTHHOK 1 iX MIKPOCKOMIYHI PO3MIpH, IO HE Ja€ MOKIUBOCTI BUBYHTHU
TPOLIEC TUCTIEPTYBaHHS YaCTHHOK KHPY 1 BUCYHYTH €IMHY TEOPIIO MPOLIECY.

Ha crorogmi icHye 5—7 OCHOBHHX TillOTe3 TOMOTeHi3allii, Ha 0as3i
SIKUX 3aCTOCOBYIOTHCS BIJMOBIMHI KOHCTPYKIIi. AJie Ii KOHCTPYKII abo
Jy’)Ke EeHeproBUTpaTHi, abo He 3a0e3MedyloTh HEOOXIJIHUX pO3MIpiB
YaCTHHOK KHPY.

Y pe3yiabTaTi MPOBEACHHS AHANITHYHUX JOCTIKEHb aBTOPHU
3po0WIM BHCHOBOK, WIO HAaWOUIbII paIliOHaJbHUM 13 TOYKH 30DpY
T1IPOIMHAMIKH € CTBOPEHHS JUIA TpOIecy APOOJICHHS XHUPOBUX KYJIBOK
MaKCHUMaIIbHOI Pi3HHII MBHAKOCTEH (a3. BimqmoBigHO 0 HBOTO MPHHIUITY
Oyma po3pobieHa cxemMa KaMepH TOMOTEHi3aTopa-HOpMali3aropa, Mo
CKJIQJIAETHCS 3 KOPILYCY, Y SIKOMY B Miclli HalOIJIbIIOTO 3BYXKEHHSI ITOTOKY
3po0JIeHO0 LEHTPAIbHUIM KaHal IIEBHOTO JiaMeTpa, 10 SKOT0 TOHKHUMH
KaHAJIaMH TIOJAIOTBhCS BEPINKHA. Y KOHCTPYKIIl mepenbadeHi KaHaim abo
JICKIIbKa KaHaliB JUIs 110/adi JKUpOBOI (a3 3 IMEBHOIO MIBUAKICTIO i B
NIEBHOMY CITiBBiJJHOILICHHI, SIK€ BH3HAYAETHCSl 3 PIBHSAHHS MarepiallbHOTO
OajaHCy Ta JIa€ MOJXJIMBICTD pETYJIIOBaTH CKIaJ MpPOIYKTY, TOOTO
MIPOBOJIUTH HOPMAJI3aIliIo 32 BMICTOM XHPY.

MexaHi3M TOMOTeHi3alii € TaKUM: IPH 3iTKHEHHI ITOTOKY MOJOKA i
CTpYMEHIB BepuikiB i3 gocsarHeHHsM Re>2300 BCTaHOBIIOETHCS PEKHUM
po3BHHEHOi  TypOyJeHTHOCTI M  BHMHHUKAalOTh 3HAa4yHI  TaHTeHIIHI
Harnpy>XeHHs, fKi, 3a TBepJUKEHHsIM XiHIle, ITOB’s13aHi 3 Kputepiem Bebepa,
110 ¥ 3yMOBJIIO€ TIOAPIOHEHHS.

3riiHO 3 TPOBEAEHUMHU TEOPETHYHUMHM JIOCITIPKEHHSMH IpOLeCy
CTPYMHHHOI ~ TOMOTeHi3alii, 30KpeMa MOJEIIOBaHHS MpOIECy B
NIPOrpaMHOMY KOMIUIEKCI KiHIIeBO-eleMeHTHoro anamizy ANSYS, Oymu
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0OTpyHTOBaHI ONTHMANBHI 3HAYCHHS 3MiHHUX (aKTOPiB Mporecy. 3a 3MiHHI
¢dakTopu Oymm oOpaHi Taki: HAUIMIIKOBHH THCK MOJadi 3HEKHPECHOTO
MOJIOKa, AiaMeTp IEHTPaJbHOTO KaHATy B MICIli HaHOUTBIIOTO 3BYXXCHHS,
IiaMeTp KaHaNIy IIOAaBaHHS BepIIKiB. 30Kpema, pallioOHaNbHI 3HAYCHHS
kpurepito Bebepa, konmm min gac monpiOHeHHS OyayTh 3abe3rnedyBaTHCh
HEOOXigHI PO3MipH YacTOK, cTaHOBIATH 40...80 3a HAATUIIKOBOTO THCKY
3...6 MIla. SlkicTh npoliecy MiJBUILY€ETHCS 31 30UTBIICHHAM HAJTHITKOBOTO
TUCKY TI0/ladi 3HEKHPEHOTrO0 MOJIOKa. YHACHIZIOK 30UIbIICHHS THUCKY
/IBUIY€ETHCS LIBHIKICTh IMOTOKY 3HEKHPEHOTO MOJIOKA, IO 301IbLIyE
Kputepiii Bebepa, Ta BIANOBIIHO 3HMKYETHCS CEPEIHIH PO3MIP KUPOBUX
YacTOK.

JliameTp LeHTpaJbHOro KaHaly B MICIl HaHOLIBIIOTO 3BY)KEHHS Ma€
nopiBHOBaTH | MM Ta MeHme, 00 TpH OUTPIMIMX 3HAYEHHAX I[HOTO
mapaMeTpa BiIOYBa€TbCsA PO3CIIOBaHHA 30HM JIOKATi3alii MaKCHMaJbHOI
pizHUII mBUAKOCTEH (a3, a OTXKe, OTPUMYBaHi YaCTKU OYIyTh MAaTH OUTBIII
po3mipu. 3i 3MEHIIEHHSIM JiaMeTpa IICHTPaJbHOTO KaHAly B Mici
MOJaBaHHS BEPINKIB, YPaXxOBYIOUM YMOBY HEPO3PUBHOCTI IIOTOKY,
IIBUJKICTh y MiCIi JIOKali3amii MaKCHMaJIbHOI PI3HUIN IMIBHAKOCTEH (a3
Mi/IBUILY€EThCs, 10 30iiblIye KpuTepii Bebepa Ta BiANOBIOHO CTymMiHb
JMCTIEPTyBaHHS.

JiameTp KaHany nojaBaHHs BeplikiB Mae ctaHoBuTH 0,3...0,5 MM Ta
MeHIIe. BepxHsi Mexa 3MiHM 1BOro (axkropa OOyMOBJIEHa THM, IO Ha
CTpYMiHb TakKOro JliaMeTpa IOTIK BIUIMBAE €(EKTHBHO 3 TOYKH 30pY
3a0e3neueHHssT BHUCOKOI SIKOCTI OTPHMYBAaHOTO NPOAYKTY, HIDKHI Meka
00yMOBJI€Ha MOXJIMBICTIO TEXHOJIOTIYHOTO BUKOHAHHS KaHATy MaJloro
JiaMeTpa Ta MOJKIIMBICTIO OOJTiTepaIlii KaHamy.

[IpoBeneHi TeopeTWYHI MOCTIIHKEHHS TPOLECY TOMOTEHi3allii
JI03BOJISIFOTH  CTBEP/KYBaTH, IO B pa3i BHUKOPHCTAHHS CTPYMHHHOTO
TOMOTeHi3aTopa MOJIOKa 3 PO3JUIBHMM MOJABAaHHAM BEpUIKIB MNpH
oTpuMyBaHOMY jmiameTpi yactok 0,8...1 MKM EHEpreTHYHI BHTPATU
3HU3ATBCS Y 5...6 pa3iB BiJHOCHO BUTPAT KJIAIIAHHMX FOMOI'€HI3aTOPIB.

PexoMeHnnmoBani  Taki  OUIAXM ~ TiIBUIIEHHS  €()EKTHBHOCTI
TOMOT€Hi3aTOpa-HOpMalli3aTopa MOJOKa 3  PO3AUIBHUM  I[0JIaBaHHSM
BEpLIKIB: 3aCTOCYBaHHS KOHOINAIBHUX HACAJOK JUIsS KaHAIIB IMOJABaHHSI
3HEXKUPEHOTO0 MOJIOKA Ta BEPIIKIB, JOCATHEHHS 3HW)KEHHS MOBEPXHEBOTO

HaTATy Ha Mexi mnomiry ¢as3 MOJOYHMHA >KMp — IIa3Ma 3a yMOBH
3aCTOCYBaHHSI €MyJbratopiB abo omnrumizanii TeMIepaTypHHX pPEXHMiB
poluecy.

BaxmBuM  mns 3a0esnedeHHS  ©EKTHBHOCTI  IPUCTPOIO €
JOTPUMaHHA IiJ dYac poOOTH OOIPYHTOBAaHMX paliOHANBHUX 3HA4YEHb
3MIHHHX (haKTOpiB Ta KpuTepito Bebepa, ykazaHux BuIle.
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