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JfHcmumym XOJlOaa U 6uOmeXHOJl02UU
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In article questions rheology of fatty products of various fat content are considered at temperatures of process-
es of their crystallization and plasticization. Results of researches can be used also for practical development
the equipment.
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IlrracTmlmKaUIDI l1 Kpl1CTaJUIl13aUIDI, KaK npouec-

CbI TeXHOJIOrJ1l-leCKoro 06ecne':leHIDI Ka':leCTBa)J(l1pOBbIX

npO)lyKTOB, I1CnOJIb3yK>TCH npl1 np0l13BO,lJ,CTBe Mapra-

pl1HOB, Cnpe,lJ,OB l1 ,lJ,PYfMX)J(l1POBbIX KOMTI03MI.J.m1.

KaK npaBl1JIO, TeXHOJIOrl15I npoueCCOB Kpl1CTaJI-

JIl13aUl111 M nJIaCTm)mKaUl1l1 Maprapl1HOBOH npo,lJ,yK-

UM11OCYIl.I,eCTBJI5IlOTC5IB Kpl1CTaJUIl13aTOpax [1], B KO-

TOpblX 06a npouecca CB5I3aHbI 06II.J.MM TeMneparyp-

HbIM ,lJ,l1ana30HOM.

ComaCHO npl1H5ITOH TepMl1HOJIOrl1l1 B npouec-

cax peOJIOfM4eCKOro nOBe,lJ,eHl15I nl1II.J.eBbIX ,lJ,l1cnep-

CHbIX CMCTeM, no,lJ, nJIaCTl1'IHOCTblO nOHMMalOT cno-

C06HOCTb MaTepJ1aJIa no,lJ, ,lJ,eHCTBJ1eM BHeIIIHJ1X CJ1JI

He06paTl1MO l16e3 pa3pyrneHl15I CTPYKTypbI l13MeH5ITb

CBOlO ¢OpMy.

O,lJ,Hl1M 113 OCHOBHblX Ka'IeCTBeHHbIX CBOHCTB

BblTIycKaeMoH Maprapl1HOBOH npoAYKI.J.l1l1 HBJI5IeTCH

cnoc06HOCTb )J(l1pOCO,lJ,ep)l(aII.J.eH 3MYJIbCl10HHOH ,lJ,l1C-

nepCHOH CMCTeMbI npOTl1BO,lJ,eHCTBOBaTb YCJIOBl15IM

,lJ,e¢OpMaW1l1 C n0JIY'leHl1eM Tl1nl1'lHOH 3KCnepJ1MeH-

TaJIbHOH Kpl1BOH Te':leHl15I, no KOTOpOH MO)I(HO CY,lJ,J1Tb

o KOHCMCTeHTHbIX l1 peOJIOrJ14eCKJ1X CBOHCTBax Map-

rapMHOBOH np0AYKI.J.J1M [2].

BeJIJ1l-Il1Ha Hanp5l)l(eHl15I C,lJ,BJ1ra onpe,lJ,eJlHJlaCb

3KCnepl1MeHTaJIbHO no 3Ha':leHJ1lO npe,lJ,eJIa C,lJ,BJ1-

roBOt! np0':lHOCTl1 npl1 yCTaHOBJIeHHblX CKOpOCT5IX

C,lJ,Bl1ra ,lJ,I1CnepCHot! Cl1CTeMbI. I1cCJIe,lJ,OBaHl1e 06pa3-

UOB pa3JIM4HOH )I(l1pHOCTJ1 npOBO,lJ,l1JIOCb Ha Bl1CKO-

3MMeTpe «PeOTeCT-2» B ,lJ,J1ana30He TeMneparyp OT 10

,lJ,0 25°C, xapaKTepHbIX)J,JI5I npoueCCOB KPl1CTaJUIl13a-

UI1I1 l1 nnaCTl1¢l1KaUl1l1, COrJIaCHO TeXHOJIOrl1'leCKl1M

rpe60BaHl15IM npOM3BO,lJ,CTBeHHblX pemaMeHTOB.

Pe3YJIbTaTW peOJIorl1'IecKJ1X l1CCJIe,lJ,OBaHl1H

npe,lJ,CTaBJIeHbl B Bl1,lJ,e rpa¢l1'lecKJ1X 3aBl1CJ1MOCTeH

3Ha4eHl1H Hanp5l)l(eHl15I C,lJ,Bl1ra OT CKOpOCTl1 C,lJ,Bl1ra

)J,JI5I)J(l1pOCO,lJ,ep)l(aII.J.l1X npO,lJ,YKTOB (Maprapl1HOB CTO-

JIOBbIX) 72-82% )I(l1pHOCTl1 B l1HTepBaJIe TeMneparyp

npoueCCOB KPl1CTaJUIl13aUJ1l1 OT 13 ,lJ,0 19°C.

3KCnepJ1MeHTaJIbHble ,lJ,aHHble no peOJIOrl1'leCKO-

My nOBe,lJ,eHl1lO Maprapl1HOBbIX 3MYJIbCl1H nOKa3aHbI

Ha pMC. 1,2. I13 rpa¢MKoB Bl1,lJ,HO, 'ITO npJ1 C,lJ,BJ1rOBOM

Te4eHl1l1 3MYJIbCl1M 06JIa,lJ,alOT HeJIl1HeHHOH KpJ1BOH

Te'IeHl15I l1 MOryT 6bITb OTHeceHbl K KaTerOpMI1 nceB-

,lJ,OnnaCTl1'lHbIX Te'IeHl1H (KpJ1Ba5I Te'IeHl15I 06paII.J.e-

Ha B CTOpOHY OCl1 Hanp5l)l(eHJ1H), npe,lJ,CTaBJI5IlOII.J.l1X

KJIacc HeHblOTOHOBCKJ1X )I(l1)J,KOcTett.
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Puc. 1. FparjJuK 3aeUCUMocmu HanpJlJICeHUfI coeu2a rom CKO-
pocmu coeu2a j! OM Map2apUHoeou npooYKu,UU 82% JlCUpHOCmu

(cmoAoeblu «MOAOIJHblW»:
- - npu meMnepamype 13 °C; - - - - npu meMnepamype 16°C;

········-npu meMnepamype 19°C
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Puc. 2. FparjJuK 3aeUCUMocmu HanpJlJICeHUfI coeu2a r om CKO-
pocmu coeu2a j! OM Map2apUHoeou npooYKu,UU 72% JlCUpHOCmu

(cmoAoeblu «CoAHeIJHblw»:
- - npu meMnepamype 16°C; - - - - npu meMnepamype 19°C



BeJIWIlffia HarrpIDKeHlliI C,ll;BHTa YCTaHaBJlliBaJIaCb

no 3Ha':leJ-OOO npe,ll,eJIa C,ll;BJITOBOHIIpO'IHOCTM npM COOT-

BeTCTBYJOllU1X CKOpOCTIDCC,ll;BHTa )J,MCnepCHOH CMCTeMbI

B npe,ll,eJIbHblX YCJIOBMIDCpa3pyureHlliI crpyrcrypHOro Kap-

Kaca.

AHaJIl13MPY5I KpMBbie Te':leHl15I )J,JI5IMaprapnnOBOH

npO)J,)'Kl.l:MM Pa3.JIlflHOH )l(J1pHOCTM M npM pa3JIl1'IHOH

TeMnepaTYPe (CM. pMC. 1), MO)I(HO YTBep)l()J,aTb, ':ITO Be-

JIl1':ll1Ha npe,ll,eJIbHOrO HanpIDKeHl15I C,ll,BMra B03paCTaeT

C yBeJIMqeHMeM )l(J1pHOCTM npo)J,yKTa, a TaIOKe C YMeHb-

llleHMeM TeMIIepaTYPbl, npM KOTOpOH npOM3BO)J,J1JIOCb

M3MepeHMe.
Ha rpa<pMKaX pMC. 3 M 4 npM ,ll,e<PoPMaI.I,l1l1 C,ll;BHTa

paCCMaTpMBaeMblX )J,MCnepcHblX CMCTeM IIpOMCXO)J,l1Tpa3-

pyureHMe crpyrcrypHOro KapKaca M Cpa3Y YMeHblllaeTC5I

conpOTJ1BJIeHMe C,ll;BMrY.

Ha rpa<pMKax (CM. pMC. 3,4) Bl1,ll,HO, ':ITO BHa':laJIe

npOl1CXO,ll,MT 6blCTpblH nO,ll,beM 3Ha':leHMH HanpIDKeHl15I

C,ll,Bl1ra ,ll,0 npe,ll,eJIa C,ll,BMrOIlOH npO':lHOCTM MCCJIe)J,ye-

Moro 06pa3l1,a M 3aTeM CJIe)J,yeT CHIDKeHMe HanpIDKeHl15I

C,ll,Bl1ra ,ll,0 YCTaHOBMBlllerOC5I 3Ha':leHl15I, onpe,ll,eJUllO-

llI,ero nepMO,ll, peJIaKcarurn: B 3aBMCMMOCTM OT npO,ll,OJI-

)I(J1TeJIbHOCTM ,ll,e<popMarurn:. B pe3YJIbTaTe peJIaKCall,MM
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Puc. 4. rparPuK 3a6UCUMocmu KaCameJlbHOZO HanpJlJICeHUR
ciJ6uza rom 6peMeHU iJerPopMau,uu T npu 19 ·C u CKopocmu

ciJ6uza 0,3 c-I iJflJI MapzapuH060U npoiJyKu,UU:
- - 72% JlCUpHOCmu (cmOJl06bIU «COJlHe'tHblw»;
- - - - 82% JlCUpHOCmu (cmOJl06bIU «MOJlO'tHbIW»

HanpIDKemrn: CHIDKalOTC5I ynpyrMe M nOBbllllalOTC5I

IIJIaCTl1':leCKMe CBOHCTBa. fpa<pMKM 3aBMCMMOCTM Ka-

CaTeJIbHOrO HanpIDKeHl15I C,ll,BMra OT BpeMeHM ,ll,e<pop-

MaIJ,MM MaprapnnoBoH npo)J,yKJ.U{l1 nOKa3bIBalOT,

':ITO )J,JI5IMaprapnnOB MeHbllleH )I(J1pHOCTM Tpe6YJOTC5I

60JIbllllie 3Ha':leHl15I KaCaTeJIbHOrO HanpIDKeHl15I, a Bpe-

M5I ,ll,e<p0pMall,Ml1 )J,JI5I ,ll,OCTIDKeHl15I npe,ll,eJIbHOrO Ha-

npIDKeHl15I C,ll,BMra npM O,ll,MHaKOBoH CKOpOCTM C,ll,BMra

YMeHblllaeTC5I C YMeHbllleHMeM TeMnepaTYPbI.

IIpM C,ll,BMrOBOM Te':leHMM npe06JIa)J,aeT CTpyKTYP-

Ha5I COCTaBJI5IlOllI,a5I B5I3KOCTM, KOTOpa5I He 51BJI5IeTC5I,

KaK Y HblOTOHOBCKl1X )l(J1)J,KOCTeH, nOCT05lHHOH Be-

JIl1':ll1HOH M, KaK nOKa3bIBalOT ,ll,aHHble 3KcnepMMeH-

TOB Ha pMC. 5, M3MeH51eTC5I B 3aBMCMMOCTM OT yCJIO-

BMH C,ll,BMrOBblX ,ll,e<popMall,MH CMCTeMbl. lJeM 60JIbllle

BHelllH5151 CMJIa, TeM CMJIbHee pa3pyuraeTC5I CTpyKTYP-

HblH KapKac M TeM MeHbllle B5I3KOCTb, KOTOPYlO B ,ll,aH-

HOM cnyqae npMH5ITO Ha3bIBaTb 3<p<peKTMBHOH B5I3KOC-

TblO.

,lLJr5I npo)J,yKTa 72%-H )l(J1pHOCTM He y,ll,aJIOCb no-

nyqMTb 3aBMCMMOCTb onpe,ll,eJI5IeMblX napaMeTpOB

npM 13 ·C M3-3a orpaHl1':leHl15I TeXHl1':leCKl1X B03MO)l(-

HOCTeH M3MepMTeJIbHOH annapaTYPbl npM yCTaHoB-
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Puc. 5. 3a6ucUMocmb 3rPrPeKmu6Hou 6J13KOCmU om CKopocmu

ciJ6uza MapzapuHo6oU npoiJyKu,UU 72% JlCUpHocmu: - • - -

npu meMnepamype 16 ·C; - •• - - npu meMnepamype 19 ·C;
82% JlCUpHocmu: - - npu meMnepamype ]3 ·C;

- - - - npu meMnepamype 16 ·C; •••• - npu meMnepamype ]9 ·C

JIeHHOH MeTO,ll,MKe M3MepeHMH.

AHaJIM3 rpa<pl1':leCKl1X 3aBMCMMocTeH, yCTaHaB-

JIMBalOllI,ID 3aBMCMMOCTb 3<p<peKTMBHOH B5I3KOCTM

OT CKOpOCTM C,ll,BMra npM pa3JIl1':lHblX TeMnepaTYPax,

nOKa3bIBaeT M3MeHeHMe BeJIM':IMHbl 3<p<peKTMBHOH

B5I3KOCTM CTOJIOBblX MaprapMHoB, a TaIOKe 3aKOHO-

MepHocTM M3MeHeHl15I peoJIOrl1':leCKl1X CBOHCTB B 3a-

BMCMMOCTM OT TeMneparypbl npo)J,yKTa M ero )I(J1pHOC-

TM (CM. pMC. 5).
IIonyqeHHble pe3YJIbTaTbi peOJIOrM':IeCKOrO MC-

CJIe,ll,OBaHl15l MaprapMHoBoH np0)J,yKll,Ml1 n03BOJI5IlOT

MCnOJIb30BaTb ID KaK MeTO,ll, Oll,eHKM Ka':leCTBa BbIIIYC-

KaeMOH npO)J,yKll,MM C yqeToM pa3JIl1':lHOH )I(J1pHOCTM

M TeMnepaTYPHblX M3MeHeHMM.

fpa<pl1':lecKMe 3aBMCMMOCTM peOJIorl1':leCKMX MC-

CJIe,ll,OBaHMH n03BOJIMJIM onpe,ll,eJIMTb nepMO,ll, peJIaKCa-

lI,MM B 3aBMCMMOCTM OT np0,ll,0JI)l(J1TeJIbHOCTM npOll,ec-

ca ,ll,e<p0pMall,MM M onpe,ll,eJIMTb ,ll,Mana30Hbl CHIDKeHl15I



ynpyrMX J1 nOBbIllIeHJ1JI illlaCTWIeCK.J1X CBOMCTB )I(J1-

POBhIX npO,ll,yKTOB, a TalOKe nOJIyqJ1Th ,ll,J1ana30H 3Ha-

yeHJ1M 3<:):><:):>eKTJ1BHOMB5I3KOCTJ1)I(J1pOBOro np0,ll,yKTa

B 3aBJ1CJ1MOCTJ1OT CKOpOCTJ1C,ll,BJ1ranpJ1 pa3JIWIHhIX

TeMneparypax.

I10JIyYeHHble pe3YJIhTaThI peOJIOrWIeCKoro J1C-

CJIe,ll,OBaHHJI06pa3U;OB MaprapJ1HOBhIX 3MYJIhCJ1Mn03-

BOJI5IIOTJ1CnOJIb30BaTh J1XnpJ1 ou;eHKe J1aHaJIJBe npo-

u;eCCOBKPJ1CTaJIJIJ13aU;J1J1J1illlaCTJ1<:):>J1KaU;J1J1)I(J1POBhIX

npO,ll,yKTOB C yqeToM pa3JIWIHOM )I(J1pHOCTJ1H TeMne-

parypHblX J13MeHeHJ1M.

Pe3YJIbTaThI J1CCJIe,ll,OBaHl1M MOryT 6hITh TaK-

~e l1CnOJIb30BaHW )l,JI5I npaKTHYeCKOM pa3pa6oTKH

KPJ1CTaJIJIJ13aU;J10HHOrOo6opy,ll,OBaHIDI C Y3JIaMJ1 O,ll,-

HOBpeMeHHOM nJIaCTl1<:):>l1KaUl1J1B yCJIOBIDIX 06pa30-

BaHl15I MeTaCTa6l1JIhHOM <:):>OPMhI)I(J1pOBOM npo,ll,yK-

Ul1l1 npH TeMnepHpOBaHHH H pac<:):>aCOBKe,a TalOKe

npH peureHHH npOH3BO,ll,CTBeHHbIX 3a,ll,aY no Bonpo-

caM TpaHcnopTHpOBaHIDI J1xpaHeHH5I )I(J1pOBOMnpo-
,ll,YKu:HH.
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