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MN3MEPEHUME BA3ZKOCTHU ITMIIEBBIX ITPOAYKTOB

PosrasxyTo migxoan 1o moOyaoBH CHCTEMH BHMIPIOBAaHHS B'S3KOCTI Xap4oBHX IpoxykTiB. Haiibinsmra
yBara mpuziieHa moOyaoBi 1 JOCTIMHKEHHIO NPUCTPOIB BHMIPIOBAHHS KPYTSYOrO MOMEHTY B JOCHTb
MaJuX Jiana3oHax 3MiHH Koe(illieHTa B'I3KOCTi, SK OJHOTO 3 OCHOBHHX MOKaXYHKIB, IO
BHUKOPUCTOBYEThCS HPH JOCTIDKCHHSAX Xap4OoBUX MPOAYKTIB. Ha OCHOBI aHaii3y BUMOT [0 TOYHOCTI
BHMIPIOBaHHS [TapaMeTpiB 00IPYHTOBaHA i 3alPOIIOHOBAHA CTPYKTypa CHCTEMH YIIPABIIHHS IPUIaIoM
BHMiPIOBaHHSI B'SI3KOCTI.

The Considered approaches to building of the system of the measurement to viscosity of the foodstuffs.
The Most attention is spared building and study device measurements turning moment of the material
in small range of the change the factor to viscosity, as one of the main pointers, used at study of the
foodstuffs. The Analyzed interaction perceiving element touching with under investigation liquid and
transformation to viscosity of the product at moment of the resistance to rotation. On base of the
analysis of the requirements to accuracy of the measurement parameter is motivated and offered
structure managerial system by instrument of the measurement to viscosity.

B O6HIGCTB€HHOM MATAHUU TIPUMCHSIOTCA MPOAYKTBI U BEIIECCTBA C CaMbIMHU
pa3sHOOOpa3HBIMK  CBOMCTBaMH. 3apaHee OTHECTH HMX K  KaKOMY-JIH0o
OIMPCACIICHHOMY THUITY )KUAKOCTU HE NPEACTABJIIACTCA BO3MOKHBIM.

IocranoBka mnpoOaemsbl. Ilpu wHccnenoBaHUMM  Pa3lIUYHBIX  CBOMCTB
TEXHOJIOTHYECKNX MPOJIYKTOB INHUPOKO HCHOJIb3yeTcss HHpopMamus 00 ux
Bs3KocTH. KOHTponMpyst W3MEHEHHE BA3KOCTH MOXKHO OIIGHWTH BIIHSHHE
TEXHOJIOTHYECKNX JJ0OABOK Ha MOTPEOUTENBCKHE CBOWCTBA MPOJYKTa W HAMETUTD
MYTH 10 00ECIICUeHNIO0 HeOOXOAUMBIX MoKa3areseil. C TOUKH 3peHus PU3HIECKUX
MPOLIECCOB BS3KOCTH MOXKHO PAacCMaTpUBATh KaK MPOSIBICHHE TPCHUS MEXIY
OTAEIBbHBIMH CIIOSAMH KHUAKOCTH.

AHaim3 Jurteparypbl. TpaguIMOHHO AT M3MEPEHHS BSI3KOCTH IIHPOKO
NPUMEHSIETCSl  POTAIMOHHBI  METOJl W3MEpPEeHHs  IapaMeTpoB  BS3KOCTH
uccrieayemoro npoaykra [1 — 5].

B3anmocBs3p ko3¢ ¢HunueHTa BSI3KOCTH 1) ¢ MOMEHTOM COIIPOTHBIICHHS Ha
OECKOHEYHO [UIMHHOM IWJIMHAPE, BpallalomeMcss B TpPyOe ¢ >KHIKOCTHIO,
OIIpeeAeTCA COOTHOIEHUEM

n=——-, )

rae M. — MOMEHT COIPOTHBIICHHS Ha BHyTpeHHeM IwiuHape; K — koadumnmenT,
3aBHCAMIMN OT TEOMETPHUYECKHX Pa3MepOB ITOBEPXHOCTEH, CONMpPUKACAIOIINXCS C
XKHUJIKOCTBIO; (0 — YIJIOBasi CKOPOCTh BpamieHus mwimHapa. Vcxoas u3 (1) obmias
CTPYKTypa  BHCKO3UMETpPa MOXET COCTOATh W3  CIEAYIOmUX  OJOKOB:
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BOCHPUHUMAIOLINI JIEMEHT, YyBCTBUTEIILHBIA JIEMEHT, YCTPOHCTBO O0TOOPaKEHHS
uHdopmanuu. BocnpuHUMAIOMMI 3NEMEHT COINpUKAcaeTcs C HUCCIedyeMon
JKUJKOCTBIO W TpeoOpasyeT BS3KOCTh B MOMEHT CONPOTHBICHHS BPALICHUIO.
UyBCTBUTENBHBIA ~ 2JIEMEHT  oOeclieuMBaeT  ypaBHOBEIIMBAHHE  MOMEHTa
CONPOTHUBIICHHUS], BOSHUKAIOLIETO B YyBCTBUTEILHOM DJIEMEHTE, U IIpeoOpa3oBaHue
€ro B OJIEKTPUYECKUH CHTHaJ, TPONOPIHOHAIBHBIN BEIUYMHE BSI3KOCTH.
YerpoiicTBo oToOpakeHHst HHYOPMALMK OCYIIECTBISIET OTOOpayKEHNUE YUCICHHOTO
3HAYEHUS U3MEPEHHOM BA3KOCTH.

Hawnbosiee nmpocThIM BOCIIPUHUMAIOIIMM 3JIEMEHTOM SIBIISIETCSI KOHCTPYKIIMS
THINA OWIMHAP-UWIMHAD [6], peacTaBieHHas Ha puc. 1.

“JTP

Rs

Puc.1. BocnpuHuMaronuii BUCKO3UMETPA 3JIEMEHT THIIA
LWJIMHIP-UIMHAD

Bs3kocth MPOAYKTa B 3TOM CJiydac OINPEACIACTCA BbIPAXKCHUEM

MR R o
47 R?Riw
rae Ry, Ry — pamuycsl HapyKHOTO M BHYTPEHHETO IIFUIMHIpPA COOTBETCTBEHHO; L —
BbICOTAa BOCHPHUHUMAIOIICTO HWIMHAPA B HU3MEPUTCIBHOM 3a30pC€; ® — CKOPOCTb
BpaIllcHUsT HApPYXXKHOTO INUIHMHApa. M3 BeIpakeHUs (2) cieayeT, 4YTO BSI3KOCTH
MMAIICBOro MPOAYKTAa ONPECACTIACTCS KAaK FeOMCTpPICfI HMUJIMHAPOB BUCKO3UMETPA, TaK
1 CKOPOCTBIO BpAlICHUA HAPYKHOI'O HUJIMHAPA O.

ue.]]b CTaTbH. C03HaHI/I€ BHUCKO3UMCTpPA, T[MO3BOJIAIOLICTO OIPCACIIATH
J0CTaTOYHO HII/IpOKI/Iﬁ Juara3oH BSI3KOCTEH MNPOAYKTOB IIUTAHUA, HWMCHOLICTO
DJICKTPOIIPHUBOA, O6€CH€‘H/IBaIOHII/II71 CcTa0HIIBHOE BpalicHUue HUJINHApa
BOCHPUHUMAIOIIECTO 2JIEMEHTA C MAJIbIMU CKOPOCTAMU B 00JIBIIOM JHUAIIa3oHE HX
HU3MCHCHHUS. I‘IyBCTBI/ITCJ’II)HI;II‘/'I OJICMCHT OOJIKCH obecreurBaTh TOYHOE U
CTa0UIBHOE HU3MEPCHUE MOMCHTA COIIPOTHUBJIICHUA M. B IMHUPOKOM JHalla3oOHe
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MOMEHTa BpaieHus M, Haubonplmiue TEXHHYCCKHE TPYTHOCTH MPEACTABISIET
CO3/IaHKe MPUBOJIA, 0OCCIICUNBAIOIIECTO IIABHBIH PAa3TOH M CTAOWIILHOE BpAICHUC
npu Manoit ckopoctu (1o 10 06/MuH), a Takke 0OecreueHHe BHICOKOW TOYHOCTH
U3MEPEHUs MOJIOKEHUS UyBCTBUTEIIBHOTO 3JIeMeHTa [7].

OOecnicucHre CTAOWJIBHOTO BpANICHUS HAPYXKHOTO IIWJIMHApA Hauboiee
OPOCTO OO0CCIEUYNUTh MPUMCHEHHEM YacTOTHOTO VYIPABICHHUS HCIOJHUTEIbHBIM
neurareiaeM. IIpumeHeHue 1IaroBbIX [BUrareieil A BpalleHUs Ha Majou
CKOPOCTH SIBIIICTCS MPOOJEMATUYHBIM B BHUJAY HEPABHOMEPHOCTH XOJa,
00yCJIOBIEHHOTO TepekioueHueM momocoB [8]. Hawmbonee mnpreMieMbM
pelieHreM AaHHOW TpoOJeMBbl SBIsIETCA MPUMEHEHHE CUHXPOHHBIX JABHUraTelled ¢
YaCcTOTHBIM yrpaBicHueM [5]. YuuTheiBas TO OOCTOSATEIBCTBO, YTO MOMEHT,
co37aBaeMblii JIBUraTesieM 3HAUUTENbHO MPEBBIINIAET MOMEHT COMPOTHBIICHUS,
KOHTPOJIb CKOPOCTH BPAILEHUSI HApY>KHOTO IUJIMHAPA BUCKO3MMETpPa MOXKHO HE
Mpou3BOAUTh. KpoMe TOro, TpaJuIlMOHHBIE peleHUs 00eCredeHrss TOYHOCTH
BpalllcHUsT Ha MajbIX 000pOTaX He SBISAIOTCS 3(P(OEKTUBHBIMH U YCIOXKHSIIOT
00IIyI0 CXeMHYIO pealin3alliio BUCKO3UMETpa. B 9TOM citydae cTpyKTypHas cxema
yIOpaBieHHs BpallleHUEM Hapy)KHOTO IWJIMHApPA MMEET BUJ, MPEICTaBICHHBIN Ha
puc. 2.

®3 3agaTunk U_3 VYopasnsemsiii | fn | Yceunurens In | JBuratens
CKOpOCTH TeHepaTop MOIITHOCTH
PerynsaTop Un
HaNPSHKEHHS

Puc. 2. CTpyKkTypHas cxema IIpUBOJa BpallleHHUs] BUCKO3UMETpPa

3amaTyuK CKOPOCTH MpeodpasyeT 3HaueHHe TpeOyeMol CKOPOCTH BpAIlCHHS
®3 B IEKTPUYECKUNA CUTHAJ IPOIOPLHUOHANBHBIN 3TOMY BpallleHuI0. BeixonHoi
curHain — Us, Bo3JeiicTByeT Ha ynpaBIseMblil TeHepaTop U PeryasTop HaIpsKESHUS.
VYrpasisieMslii TeHepaTop BHIPAOATHIBACT CHHYCOMIANBHBIA CHTHAN, dacrtota f,
KOTOPOTO OIpEaeseTCs CUTHAIOM 3a1aTUMKa, a PETYJITOP HAIPSIKEHUS H3MEHSACT
BEIMYMHY HamnpsbkeHuss U, TNOCTyHamooLmero Ha YCHINTENb MOIIHOCTH IS
W3MEHEHHUS aMIUTUTYBI HAlIPSDKEHHUS, T01aBaeMOT0 Ha AJIEKTPOIPUBO/] IMINH/PA.

3aganneMm coortHomeHuss Mmexay f; m U; obecrneunBaercss IOCTOSIHCTBO
MOMEHTa BpAaIleHHs 3JIEKTPOJBUraTelNsl IMPHUBOAA TNPH H3MEHEHHH TpedyeMoil
CKOpOCTM  BpallleHWs LWIMHApAa  BHCKO3UMeTpa. [3mepennme  MoOMeHTa
COTIPOTHBICHUA M., KaKk MOKAa3aJM HCCIENOBAaHUS, IEIecO00pa3HO NMPOU3BOANUTH
UCTIONB3YSl MAarHUTONIEKTPUUYECKHH IpeoOpa3oBaTelb €  COOTBETCTBYOLICH
CIeISIIeH CHCTEMOM TI0 MOJIOKEHHUIO poTopa [6].

IIpu mporexkanmm TOoKa dYepe3 NpeoOpa3oBaTeNb BPAIIAIONIMA MOMEHT OT
JICHCTBHS TOKa | HAXOIUTCS M3 BBIPAKEHHUSI

M, = BSwi, ®)
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rje B — MarHuTHas WHIYKIHS B 3a30pe€ MArHUTOMPOBOA Mpeobpa3zoBatess; W —
YKCJIO BUTKOB B paMKke; S — miomaas pamku. M3 cootHomenus (3) ciemyer, 4ro
BPAIIAIOIINI MOMEHT MPOIOPIHOHATIEH TOKY | U MOXET ObITh MPEICTABICH B BUIE
My = Ki. YaursiBas, uro M, = f (), To u3mepsist TOK B KaryIike npeodpa3oBaress
MOYHO OIPEIEIUTh BA3KOCTh KOHTpOJHpyeMoro mpomaykra m = Kii, rme ki —
KO3((HUIUEHT, 3aBUCSIIMNA OT T'EOMETPUYECKMX pa3MEPOB BOCIPUHUMAIOIIETO
aneMenTa. Hampumep, ISl MPEIJIORKEHHOTO IMIMHAPUYECKOrO MpeobpasoBaresis
BA3KOCTh MPOYKTa MOYKHO OTPEIECTUTE U3 BBIPAXKEHHSI

n=Ai, 4

OcHoBHas 3aja4a, pemaemMasi Ipyu pa3padoTKe TyBCTBUTEIBHOTO 3JIEMEHTA —
obecrieueHne paBeHCTBA M 1 M. ¢ BBICOKOH TOYHOCTBIO. JJOCTHYB 3TOTO MOXKHO,
NPUMEHSS CIEAALIYI0 CHUCTEMY II0 IIOJIOXKEHHWIO YYBCTBHTEIBHOTO JJIEMEHTA,
CTPYKTypHas cXeMa KOTOpoil n3o0pakeHa Ha puc. 3.

| o +dU
Mc | YyBcTBuTensHbIH JlaTyuk U Cxema Murerpatop
3JIEMEHT TIOJI0XKEHHUS] CpaBHEHHS
i - TOK ynpaBJIeHHS Yenmrens
MOLIHOCTH

Puc. 3. CrpykTypHas cxema yHpapJIeHHs TOJI0KEHHEM TyBCTBUTEIHFHOTO
JJIeMEeHTa

IIpu Bo3pelicTBuu M. Ha YyBCTBUTEIbHBINA JIEMEHT OH IIPOBOPAYUBAETCS HA
yroi o, 4To (UKCUpPYETCs IATYMKOM IIOJIOKEHUS M Ha BBIXOJE €ro IOSBIETCS
curian U =Ky0. JlaHHBI# CHTHATM B CHCTEME AQHAIM3UPYETCS HAa 3HAK
paccoriacoBaHus ¢ HYJIEBbIM YPOBHEM IIOPOId, COOTBETCTBYIOIIMM HAa4YaJbHOMY
MOJIOKEHUIO ~ YYBCTBUTEJIBHOTO  JJIEMEHTa W BbIpabdaThlBaeT  CHIHAI
paccornacoanuss dU = K;0, MpOMOPIMOHATBEHO BEIMYMHE W 3HAKY OTKIOHEHHS
YyBCTBHUTENBHOTO 3ieMeHTa. CUTHAJ yIpaBJIeHHs C BBIXOJa YCHIUTENSI MOIITHOCTU
BO3JICHCTBYET HAa MAarHMTORJIEKTPUYECKUI NpeoOpa3oBaTeib IJisi BO3BpAILCHHUS
YYBCTBUTEIBHOI'O JJIEMEHTA B UCXOJIHOE YPABHOBEIIECHHOE I10JIOKEHUE.

CurHan ynpapieHHsl Takke depe3 coorBerTcTByomuid ALl moxeT OBITH
MOJaH Ha KOMITBIOTED IUIS ONEPATUBHOTO M3MEPEHHS W OTOOPaKeHHS 3HAUYCHUS
BA3KOCTH 1 M HAKOIUIEHWs DPE3YyNbTaTOB WM3MEPEHHH [UId TMOCIEAyIOIEen
CTaTUCTHYECKON 00pabOTKH JAaHHBIX O MPOILECCe M3MEHEHHS BS3KOCTH MPOJIYKTa.
Kpowme Toro, KOHTpOIIIEp CHCTEMBI YIPABICHHUS Yepe3 BEIXOTHON TOPT (opMUpyeT
YCTaBKY 33JlaHUsI CKOPOCTH BPAILEHUS HAPYKHOIO LIIMHIPA.
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C Y4€TOM PACCMOTPEHHBIX ocobeHHOCTEH OTACJIBHBIX 3JICMCHTOB yCTpOﬁCTB
CTPYKTYpHasd CXeMa BUCKO3UMETPA UMCCT BUN, Hpe,[[CTaBJ'IeHHbIﬁ Ha puc. 4.

brnok 3ananus | O Bocnpunumaro- | o._[0,10 U Cucrema
CKOpOCTH LM DJIeMEHT craduu3auu
TO3ULIUH
0TOPA
n TIpeoGpaszoBarenn Y L2 ID
-~
YIpaBiIeHUs

Puc. 4. CtpykTypHas cxema BUCKO3UMETpa

Pabora ycTpoiicTBa 1O TpemIoKeHHOH CTPYKTYPHOHW CXeMe MpPOMCXOIHT
cremyomuM  o0pa3oM: [OCJe Hadana BpalICHWS HApY)XKHOTO MWIHMHIpA
BOCHPHUHUMAIONINN 3JIEMEHT HauMHACT [TOBOPAYMBATHCS HA HEKOTOPBIA Yroil o, W
Ha BBIXOJIC UYBCTBUTEIBHOTO 3JIEMEHTA BO3HMKAcT CUTHaj paccoryiacoBanus U,
HNocTymaromuidi B OJNOK  crabwinsanmy  MO3WMIMOHMUPOBAHHS  pOTOpa
YyBCTBUTEIBHOTO 3JIEMEHTA. YTNPABISAIOMMHA CHTHAT 7Y, OOECIIeUnBArOIINN
YPaBHOBEIIMBAaHWE MOMEHTa CONPOTHUBIICHHUS, OOYCIIOBJIEH BEIMYMHOW BSI3KOCTH
u3MepsieMoro npoxaykra. Ha BeIxoze mpeoOpasoBatelsi yNpaBJICHHS MOSBISETCS
CHUTHAT 1), MpPONOPILHMOHAIBHBIA 3HAUYCHHIO BS3KOCTH IIPOAYKTa C YyYETOM
K03($UIMEHTa, KOTOPHIH YYNTHIBAET COOTHOIICHHWS 3JEMEHTOB CHCTEMBI
M3MEPEHUSL.

BeiBoabl: IlpemnokeHa W paccMOTpeHa CTPYKTypa PpOTAIIOHHOTO
BUCKO3MMETPa U OCHOBHBIX €T0 3JIEMEHTOB, BIMSIOIMX HA TOYHOCTh OTPEACICHUSI
3Ha4YeHus Bs3KOCTH. Ha OCHOBE IPOBEICHHOTO aHajIHM3a MpeIoKeHa CTPYKTypHas
cXeMa BHCKO3MMETpa JUId 3aJaHusi ¥ CTaOWIM3alMK CKOPOCTH BpalleHHs
Hapy>XKHOTO IIWJIMHIPA ¥ H3MEPEHHUS MOMEHTa COIPOTUBIICHUS a, CIE0BaTEeNIbHO, ’
BA3KOCTH KOHTPOJIHPYEMOT'O IHIIIEBOTO IIPOIYKTA.
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