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dopmMupoBaHNe NapaMeTPa BJIAKHOCTH B Mpowecce
MPOU3BOACTBA TBOPOra

B.A. bamo6am, B.A. JloOpsikos

Cankr IlerepOyprckuii rocy1apCTBEHHBIH YHUBEPCUTET
HU3KOTEMIIEPATYPHBIX U MUIIEBBIX TEXHOJIOTUI

Dopmuposanue napamempa 6iaA’CHOCMU 8 npoyecce NPou3B00CmMea meopocd
XapakmepHo mem, 4mo KOJIUHUECMBEHHBIX UBMEHEHULl N0 COO0epI’CAHUIO 6lacU 8
nepepabamvléaemMom Moaoke u oajee 8 ceycmke He NPOUCX0Oum 00 NOCIeOHe20
smana — obe3zgoxcusanus. Ha npedwecmsyrowux smanax npoucxooum usmeHeHue
Gopm ceazu enacu. Ha ocnoge pesynomamos ucciedo8anuti Obliu NOJYYeHbl
epaguuecku mpancghopmuposartvle 3a8UCUMOCTU KOHEYHOLU BAANCHOCIU MBOPO2d
om memnepamypvl HaAspesa C2yCmKd, N0 KOMOPbIM C UCHOTb308AHUEM NPOSPAMM
«MAPLE>» 66110 nonyueno mamemamuueckoe onucanue usmeHeHUs GIANCHOCHIU,
BHOCUMblE NpU Meniosol obpabomke ceycmia. Illpumenenue O0ONOIHUMENbHOZO
KaHAa pe2yiuposanusi ANCHOCIU MEopo2a NO380J5en PACUUPUND B03MOICHOCTD
ONMUMUZAYUU YIPABTEHUSL NPOYECCOM NPOU3BOOCMEA.

KitoueBbie cnoBa: TPOU3BOACTBO TBOpOTra, (HOPMHUPOBAHHE MMapaMeTPOB
BJI&JKHOCTHU, TEMIIEpATYpa HArpeBa CryCTKa, ONTUMM3ALINS YIIPABICHUS.

JIns AOCTMKEHUST HOPMHUPOBAHHOTO COAEPMAHMS BJIArd B TOTOBOM IPOJIYKTE
HEOOXOJMMO YYUTHIBATH OCOOEHHOCTH HCIIOIB3YEMOM TEXHOJIOTHYECKOU CXEMBI TIPU
MIPOU3BOJICTBE TBOPOTa.

[Ipouecc nmpou3BoICTBA TBOPOTA MOYKHO PACCMATPHUBATH KaK PE3YJIbTAT HANPAB-
JICHHOTO BO3JICUCTBUS HAa HCXOJHOE ChIPhE PsJa IMOCIEI0BATEIbHBIX TEXHOJIO-
TUYECKHUX OIepalnii, CocOOCTBYIONUX (HOPMUPOBAHUIO KOHEYHOM BIAKHOCTH TOTO-
BOI'O IIPOIYKTA.

Ecnu npeacTtaBuTh TEXHOJOTHYECKUN MPOLIECC KaK CUCTEMY, TO MOJ 3TUM Tep-
MHUHOM JIOJI’)KHA TOHUMATbCSI COBOKYIMHOCTb MPOUCXOASIIMX B HEHW MPOIECCOB U
CpPEACTB U UX peanu3aluuu. B 3ToM ciaydae cucrema nmpou3BOACTBA TBOPOTa BKIIIO-
4aeT TEXHOJIOTUYECKUM MPOLIECC U anmnapaThbl, B KOTOPBIX OH PEAIU3YETCs, a TaK Ke
BCE CPEACTBA KOHTPOJIA U YIIPABICHUS MPOLECCOM.

Mopenupyemplii TIpoliecC MPOU3BOACTBA TBOPOTA, C TOYKH 3peHus (popmu-
pOBaHUS MapamMeTpa BIAKHOCTH, UMEET 0COOEHHOCTH, 3aKIIIOYAOIIYIOCS B TOM, YTO
KOJTMYECTBEHHBIX M3MEHEHUH IO COJIEPKAHUIO BJIard B MepepadaThiBaéMOM MOJIOKE
U Jjajiee B CTyCTKE, HE MPOUCXOAUT J0 MOCIESIHETO dTana CTaguu 00pabOTKU CrycTKa
— 00€3BOXKUBAaHUS, @ CTPYKTYPHO €ro MOHO MPEJICTaBUTh B BHUJE CIIECIYIOIIUX
CTaJIuM.

a) TacTepu3alds MOJIOKA C TMOCJICAYIOIMIMM OXJaXKICHUEM JI0 TeMIIepaTyphbl
CKBaIlIUBaHMU,



6)

B)

CKBAIIMBAaHUE MOJIOKA C HCIIOJIB30BAHUEM KaTalIM3aTOPOB W  TOJy4YEHUE
TBOPOKHOT'O CT'YCTKa,

00paboTka CrycTka, HpoXojsiias B TpU ITama. MexaHudyeckas oOpaboTka
CT'YCTKa, TeryioBasi 00paboTKa CrycTka u 00€3BOKMBaHUE.

Ha nepBoii ctanuu mozaenupyercs mpolecc TermiooOMeHa 0e3 moreph Bilard B
UCXOJHOM CBIpb€ C HE3HAYUTEIbHBIM HM3MEHEHHEM (OpM CBS3U BJark 3a CUET
YaCTUYHOW KOAryJisI[UU ChIBOPOTOYHBIX OeikoB. Ha BTOpoi cTaauu Moaenupyercs
mporecc ¢GepMeHTAIMd MOJIOKA C y4eTOM OHMOXMMHUYECKMX W OHO(DU3UIECKUX
M3MEHEHUH TeTePOTEHHOTO ChIPHS.

Ha mepBom aTame TpeTbeil cTaguu MOAEIUPYETCS MPOIECC AUCTICPTUPOBAHUS
reneoOpa3HOro TBOPOXKHOTO CTyCTKa, B peE3ylbTaTe KOTOpPOro oOpasyercs
AHUCIIepCHAasi Macca CO 3HAYUTEIbHBIM COKpAIIeHHEeM 00beMa KamWUISIPHON Biard B
cryctke. Ha BTopoMm 9rame TpeTbed CTaauM  MOJAETUpPYETCS  MpoIlecc,
NPEICTaBIAIONINN CcO00M B3aMMOCBSI3aHHBIE MOMAMPOIECCHl TUAPOAUHAMUKH U
TEMJI000MEHa, KOTOpBIM OOecreyrBaeT JIONOJHUTEIBLHOE COKpallleHue o0beMa
KamWUISIPHOW BJIarW MPU HarpeBe M CTaOWJIM3alUI0 COOTHOIIECHUS OPM CBSI3U BIIaru
OpU  OXJIAKJIEHUU TBOPOXKHOTO Cryctka. Ha Tperbem »srtame TpeThed cTaauu
MOJIENIUPYETCS TUAPOMEXaHUYECKUI MTPOLIECC OT)KMMA TBOPOKHOTO CTYCTKA.

[Tapamerpuueckass cxema rmnpoiecca (HOPMUPOBAHMS BIAKHOCTH TBOpPOra
TPaJAUIIMOHHON KOHCHUCTEHLIMU Ha CTaAuu OO0pabOTKM CrycTKa Npe/CTaBlieHa Ha
puc.1.
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(I)OpMI/IpOBaHI/IC BJIAJKHOCTHU TBOpOra C TCXHOJIOTHYCCKUMHU IIapaMETpaMu TEILIOBOM

CBS3BIBAIOIIEN



00pabOTKH CrycTKa M MEXaHHYECKHM O00€3BOKMBAHHWEM, OBUIM HCIIOJIBb30BaHbBI
pe3ynbTaThl MCCIIEOBAaHWA, CBSI3aHHBIE C BBIOOPOM JHANa30Ha TEMIIEPATYPhI
HarpeBa Cryctka 1 OT €ro KHCIOTHOCTH Q H  CTPYKTYpHO-MEXaHHYECKUX
XapakTepucTHK [1].

Ha ocHOBe pe3ysbTaTOB 3THX HCCIICAOBAHUN OBUIM MOJYYEeHbI TpaduuecKu
TpaHC(OPMHUPOBAHHBIC 3aBUCHUMOCTH BIAKHOCTH M,,, OT TeMIiepaTypbl Harpesa T,
U KMCJIOTHOCTH CTycTKa Q.,, IPeICTaBICHHBIE HA PUC.2.
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Puc. 2.

Koneunast B1a)XHOCTH TBOpOTra C y4e€TOM CTaauil (OPMHUPOBAHUS BIAKHOCTH
MO>KET OBITh MPECTABIICHA!

Mm(f :Mo - 5m (1)
rae M, — BIaXHOCTb TBOPOTa, MOJYyYEHHOTO MpHu 00e3BOKMBaHUU O€3 IMpenBapu-

TEJBHON TEIJIOBOH 00pabOTKH; O — HM3MEHCHHE BJIIAKHOCTH, BHOCHMOE TEIUIOBOM
00paboTKOM CTyCTKA.



MareMaTHueckoe OmucaHue Op OBLIO IMOJyYE€HO C HCIIOJBb30BAaHUEM IIaKeTa
nporpamm «Maple»u B okoHuyaTenpHOM popme ypaBHenue (1) moaydeHo B BH/IE:

- — 2 2
M . = 75’5_88,03+0,21T 0,142Q+0,004TQ-0,005T “+0,001Q (2)

m

AHanu3 MOJIejIM MOKa3bIBaeT, YTO MOBBIIICHUE TEMIIEpaTyphl HarpeBa crycrka 1’
U KUCJIOTHOCTHU CrycTka Q MHTeHCH(DUIUPYIOT Mpoliecc 00e3BOKUBAHUS CI'YCTKA.

Takum 00pa3zoM, pe3ysIbTaThl UCCIICAOBAHUI YCTAHOBHIIA BO3MOKHOCTh HUCIIOJb
30BaTh, KPOME MEXaHUYECKOTO 00€3BOKMBAHMUS, TEXHOJIOTHUSCKHIA KaHAJl TETUIOBOM
00pabOTKM TBOPOXKHOTO CTYCTKa JUIA 3aJad YIPaBJICHUS apaMeTPOM BIIAKHOCTH
TrOTOBOTO TpOAyKTa. [IpuMEHEHHWE JIONOJHUTEIBHOTO KaHajla pPeryJIMpOBaHHS
BJIQXKHOCTH TOTOBOTO MPOJIYKTa TMO3BOJISIET PACIITUPUTH BO3MOXHOCTh ONTHMH3AIHH
yIpaBJIEHUST TPOIECCOM TPOU3BOACTBA TBOPOTa, NPHUMEHHTEIBHO K 3aJadam
CUHXPOHM3AIMK TIpoIlecca IO MPOU3BOJUTCIIEHOCTH W TIOKA3aTesiIM KavecTBa
CTaOMIN3ALMN BIAXKHOCTH.
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