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MOBbLIWIEHAE 3®®EKTUBHOCTU ACUHXPOHHOI'O
SNEKTPOIMNPUBOLAA JIEHTOYHOI O KOHBEWNEPA

Cmasuyxui B.H., dou., k. m.u., Jybunun C.B., doy., k.m.H. G, R
Joneykuit HAYUORATLHBII MEXHUYECKUN YHUGEDCUMEm

It's proved the improvement s criteria for a tape conveyvor s induction electric drive to increase its efficiency, reliability
aﬂdprﬂﬁfabfﬁfy_

Snerrponpreos (1) neETCYHOrD KoHBEHEpd. ONPENENAROIHA IECIUYATAUHOHHEE MOKASATETH HOCIETHETO,
KAK TPABHIIO, ABNAETCA HEPETYTHPYEMBM. B KauecTse MPHBOIHLIX B OONBIIHHCTRE COYHACR MCHONL3YHOT ACHHXPOH-
HBIE OEHTATENH ¢ KOPOTRO3AMEHYTEIM poropon (AJ]). Pesmy mx pabOTEI XaPAKTEPHIYETCA SHAYHTETHHOH NPOIOIGRH-
TENRHOCTHEH) H IHMPOKHM IHATAI0OHOM BAPRHPOBAHMA HATPY3EH (pHC. 1), onpenenseMol Maccol rpysa (), mepeMentae-
MOTO EOHRCHEPOM B EIMHHLY Bpemeny [1]:
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rae F — TArosoe YCHIHE KOHBEHEDA,

L — pmima xoHeciiepa;

V — CEOPOCTh JIEHTHL,

W — K03 HIHEHT COMPOTHBICHHAS TBHKEHHID,

1L — KO3 HUEEHT CUEIUIEHIS ME /Ty IEHTOH H Oapabanom,

ft — yron ofixeara Gapabana neHTOI,

k — xoadiummenT, ONPeAEIAEMELH YITOM 00XBATa NEHTOH HAaTsKHOTO Dapabaua;

O 4y, Gp — YACIBHAA MACCA JICHTEI H POIHKOE Ha MPYEHOH ¥ HOPOZKHEHR BETBAX TEHTEL

MaECHMANBHOE JONYCTHMOE 3HAMEHHE TATOBOIO YCHITHA ONPEAEMETCH CHIOH Fy, CO3/1aBACMOH HATSHHEIM YCT-
policTEOM KOHBEHEpa, A TAKKE YraoM o0xeata npueogHOro HGapadana NEHTON:

5 uf !
Frax = By +L-w-g-(q, +q,"))- (™ -1); (2)
MHHHMATLHAS HATPY3EA HA NPHBOM COOTBETCTBYET PabOTC KOHBEHEPA IIPH OTCYTCTEHH IPY3A HA JIEHTE:
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C menbi0 HCKTFOMEHHA NPOCKATLIEIBAHKA EHTEL HA MPHBOAHOM DapadaHe HOMHHAIBHOE YCHITHC F. He nomkHo
OpEBLINATE MAKCHMAIBHO IOMYCTHMOTO 3HAMCHHA Fome (pHEC. 1), YuuTRIBAA BOIMOAHOCTE BADEHDOBAHMA BECA nNEpe-

Fin =L-w-g-(q, - (k+D)+k-g,"+q,')
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Pucymox 2 — CmpyxmypHaa cxeMa aemoMamusuposanio2o Hacmomio-ynpasiiemozo anexmponpusoda Koneeiepa

MEIAEMOTO IPY3a NMPH H3MEHEHHH TPY30MO0TOKA, HOMHHATEHAN HATPY3EA I wouseiicpa MOIDKHA YIOBIETBOPATE CO-
oTHOEAAED (4):

Fy =(08..0.9) Fyax; 4)

CKkOpOCTB IPY3OHECYIIETO OPraHA NPH BAPHPOBAHHM HATPY3KH B AHATIA0HE OT Fiin 00 Fpe H3MeHACTCH HE GO-
neewem Ha 1... 2% (puc.1).

TTpOBEACHHEIH BBIIE AHAH3 PEAHMA patote 311 KOHBEiEpa NO3BOIACT BRUICIHTE PAI HEAOCTATROR NOJDOHOH
CHCTEMEI MPHBOIA:

1. TloCTOAKCTBO CKOPOCTH JIGHTH JAKE mMpH paboTe KOHBEHEPA BXOJIOCTYEO HE CrocoOCTEYET CHHAESHHIO MHTCH-
CHBHOCTH €€ H3HOCA NPH MHHHMYME BRITOTHAEMOMH M0IETHOH PaboTEl [1].

2. PaGota npusogaoro AJl B 00MACTH MATKIX HATPYIOK BEAET K HEIOHMCIOBI0BAHUEO ABHIATENA M0 MOIIHOCTH
M TI0 MOMEHTY.

3. Bo3MOAHOCTh KoneOanwii HATPYIKM HA NPHBOZ 0 CPABHEHHIO C HOMHHANLHBIM 3HAYEHHEM TpEOyeT 3aBEI-
MEHHA YCHITHA, CO3ABAEMOTO HATAKHEIM YCTPOHCTBOM roHBefiepa, na 10...20%, 910 cnocoGCTBYET NOBEINEHHED CTa-
THHECKMX JIe()OPMHDYEOITHX HATPY30K B IPYI0HECYIEM OPraHe H, KAK CIEACTBHE, YCKOPEHHOMY €r0 HIHOCY.

4. Hameeicome suagerns KITJ] u xosddumuenta Mommocts cooreercreyior Harpyske AJT (0.7...0.9)Pyq, [2].
Ixcmayaramua AJl B coctase D11 KOHBEHEDA NPH H3IMEHAIOMIEMCA [PY30NOTOKE CONPSEKEHA C HEPAUHOHATBHEM IHED-
romoTpefnenHueM npH padore B 00JACTH MATEIX HATPY3OK.

YerpaHeHse NOCHEIHErD M3 YKA3aHHBIX HEJOCTATKOB BO3MOAKHO TPH PErYJHPOBAHHH BENHIHHEL HANDSGKCHHA
ua crarope npueomHoro AJI B (DyHKUMH HATPY3EH, TeM CaMbiM MCHACTCA MEPErpy304HAA cmoco0HOCTh IBHTATENA H,
KAK CNIEACTBHE, ero ckoykaeHHE, [10CKONEKY ONTHMANBHOE CROIBMCHHE (COOTBETCTERYIOMIEE MAKCHMYMY KO3 (s
enra MomuEocTH B KI1J1) 3aBHCHT TOIBKO OT NAPAMETPOR CXEMEI samererns AJl, To yKa3aHHEI crocod obecneunBaeT
ROIMOHOCTE paboTel MPHBOJA ¢ MAKCHMAIBHBIMH SHAMCHHAMH FHEPTETHHCCRIN nokazatenedi npu moboil HATpY3IKE.
OjHako moxoGHEN 06PA3IOM HEMk3A PEMIHTh BONPOC CHIKEHHA M3HOCA KOHBEHEPHOMN NEHTRI, MOCKOABKY HET BO3IMO-
HOCTH pery THpOBAHHA CHEOPOCTH H, KaK CIEICTBHE, HAIPYIEH HA HEE,

Jlna yBEMHCHHS CPOKA Cy:ObI FPY30HECYIIErD OPraHa, CTOMMOCTD KOTOPOTO JAKMOMACT B cebe ot 40 mo 75%
CTORMOCTH BCETO KOHBEHEpA, MEnecoofpasHo NMPH CHIKEHHH PY30TOTORA (). yMEHBIIATE YACTOTY BPANIEHHA MPHEOI-
goro AJL [1]. 3a cuer 3T0ro obecneYHBAETCA MOCTOAHCTBO Y/ICHEHOH MACCH MEPEMETIAEMOrO Ipy3a, 4, CIEA0BATENLHO,
W MOMEHTA HA BALy mBHTATEnd. [TOMHMO YIVMIICHHA YCIOBHH IKCIUTYaTAUHH KOHBEHEDHOH JICHTEI MOTYT DrITE 0Dec-
[IEYEHEL ONTHMAIBHBIC HAYEHHA JHEPreTHUECKHX nokasarenci Ol

Jlaunas mues MOKET OBITh PEANIH30BAHA 33 CHET HCNOIL30BAHHA RACKAIHBIX CXEM PEryIHPOBAHHA CROpoCTH AJl
¢ (pasmeM poTopoM, THGO 3a CYET NPHMEHEHHA HACTOTHOIO MPHHIMIE YNPABIEHMA CKOPOCTRIO KOpPOTEO3AMEHYTOIQ
AJ1 (puc.2). Tepesti criocof HAmET NPHUMEHEHHE A YIPABICHHI MATHCTPATEHBMH konseiiepamu. B 311 neHTouHbIX
KOHBEHEPOB MANOM W CPeAHER MOLIHOCTH, COCTABMANIIMX MOJABIAHIICE GONBIMAMHCTED, OBHIATENH C (hatHRIM poTo-
poM HE [lpHMEHﬂl{TFCﬂ, E CBHH C Y4EM COMHCTBEHHD BOAMOAHEIM BAPHAHTOM COZMAHHA PErYIHPYEMOro M0 CEOPOCTH
MpHBOJA OCTASTCH CHCTCMA “npecbpa’oBaTENh TACTOTH — ACHHXPOHHEIH JBHTATENL C KOPOTROZAMEHYTRIM poTopom™

(T4 - AJD).
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Pucynox 3 — Brusrue cxopocmu dsuNcenus ienmsl u 00bema Zpy3onomoka Ha 6eauHuHY MAZ0E020 YCWIuA KoHeeuepa

Peamumaimia YACTOTHO-YIIPARIAEMOTO TPHBOJA KOHBEHEPA B YCIOBHAX INAXTHI CBA3AHA C HEODXOIMMOCTBIO pe-
MMEHKA CCTYHMETD KOMITTIIEECH 3dTAY.

s obocHOBaEEe cxempl 1, YIOBISTROPAHIICH TPeDOBAHHAM K KAYECTBY H JMANA30HY PErYIHPOBAHHA BREIXO-
HOTD HATIPA/KEHHA, MATRIM FabapHTaM, BRICOKOH HATEAHOCTH H CPABHUTENEHO HEBLICOKOH CTOMMOCTH;

s obocHOBaHHE 3akoHa ympasnenwa [TH, obecneuwsaromero (popMHpoBAHHE KETAEMOH MEXAHHUECKOH Xapak-
TepHcTHEM (MX) npusoja, — divHKIHOHANEHOR JABMCHMOCTH MAPAMETPOB NHTAKINEND HATIDAMEHHA OT BEIH-
YHHEI TRY30MOTORA.

Venemsoe ® 3 {eKTHEROE PELICHHE YKA3AHHBIX BOMPOCOB BO3MOXKHO JIHIUE TPH VCIOBHH KOppeRTHOH mocTa-
HOBKH ODMIEH 3a1AH ONTHMH3AIHHE, 9T0 0BYCIOBIHBAET HCODXOAHMOCTE (OPMYTHPOBKH LETEBOH (VHELHH H CHCTE-
Mpl orpamisesni. Takum 00pazoM, UEMLIO HCCIEIOBAHMI IBMAETCA ODOCHOBAHHE KDPHMTEPHCE ONTHMATBHOTO (DYHE-
IMHOHHPOBAHRA IAXTHOIO JICHTOTHOrO KUHBEf{E:]]Fl M G0 OCHOBHEIX MIEMEHTOR. 3MICETPONPHBOSE H TPVI0HECYIIETD
OpraHa.

Crempipaea (iyHKITHOHHPOBAHHA JMCKTPONPHBOAA [IEHTOMHOTO KOHBEHEPE JAKTOMACTCH B HANHIHE BIAHMOCEA-
TH TATOBOrO YCHIMA H CEOPOCTH NEPEMEMICHHA rpyia (prc.3). CooTHOLICHHE MEAIY HHMH ONPEISIACTCA BEIHYHHOH
FPY30N0TOKA M ONMHCHIBACTCA 3ABHCHMOCTEIO (1). PeayasTaTsl AHATH3A JAHHOTO BBIPAAEHHA CEHIETEILCTEYIOT O MPHH-
LHOHATEHOH BO3MOKHOCTH 00CCTIEHERHA MBI BE/ITHEEI HATPY3EH B AMANA30HE OT Foy, 00yCIOBIEHHOH CHIAMH
CONPOTHBIIEHHA JBHKCHHIO NOPOMKHEH JEHTEL, 10 Fouax, OOYCIOBIEHHOH HATIKEHHEM TESHTHI, 33 CHET HIMEHCHMA CKO-
POCTH TPY30HECYIEro oprana (puc.3). IIpoH3BOAMTEIBHOCTS KOHBEHEPA IMPH JTOM HE HIMEHACTCA — 33 CJIMHHILY Bpe-
MEHH NPOMCXOIHT NEPSMENIEHHE OIHOTO H TOID e KOMHICCTEA [PY3a HEIABHCHMO OT CKOPOCTH. JlAHHAS OTIHYHTE B~
Hafl OCODEHHOCTH PCAHMA PabOTH KOHBEHEPA NPENOCTABIACT PAI BORMOMHOCTEH [UIM COBEPIIEHCTBOBAHHA €0
TPHBOIA,

OCHOBHAS BO3MOFHOCTE 3AKMIOMAETCA B OTPAHHYEHHH MIHOCA JEHTEL 33 CHET BRIMOIHEHNA YCIOBHA (5) — cum-
HEHHA €8 CROPOCTH IPH YMEHBLICHHH IPY30MOTOKA (thaxTop A Ha puc.4):

v —» min . (5)

IIpH MOCTOAHCTBE IPY30MOTORA CHIDKCHHE CKOPOCTH OPHEQIHT K NOBHIIMEHHED TATOBOTC YCHITHA (pMc.3), a BMe-
CTE C HMM M TIOTpehafeMoro Toka. B CBAIH C 3THM, HHJEHITH PEIET CROPOSTH NMPH TAHHOM 0bBEME FPY30N0TOKA OIpe-
Aenserca pajom yorosmil, [Ipexne BCEro, THrOBOS YCHIHE HE J0/DKHO NPEBLIIIATE MAKCHMAIBHO JOIYCTHMOTO IO YC-
NOBHI0 CHCIDICHHA NOCHTHI © TMPHBOIHEIM fapabanoM 3HAYEHMH, EOTOPOL, B CEOHO oMepelhb, DOVCIOBICHD CHIIDH,
Cco3ABAEMOll HATMENLIM yeTpoiicteoM. Ho, Kak mpasmio, Fom Ha 10...20% OpeBRINACT HOMHHATBHOE 3HAYCHHC, B
crisE ¢ wem npueomioi AJl Oymer paborark c OUIYTHMOIL TIEPErPYIKROH, OTPAHHIHBAFONIEH MPOAO/AHTEIBHOCTE €r0
BRIEOMeHHOrO coctosuus mo 30, 40 mun. TIONBITKA KE CHHIHTH noTpefIMEMBIi TOK NPH HEHIMEHHOH HAIpPY3Ke 33
CHET YBEIMMEHWA TIEPCIPY30HHOH CHOCODHOCTH AJ nyTeM ero MHTANHWA HANPAAKCHHEM TOBHIICHHOH BETHHIHHEL (Ha
MOHIDKEHHRIX MACTOTAX) MPHEGIET K HACKIUCHIIO MATHHTHO CHCTEMEI JBHCATEN H IHATHTCIEHOMY YBCIHUCHHIO TOKA
XOJIOCTOIO XA, CBOMAMEMY HA HET YCHIHA MO CHIGKEHHIO TOKA POTOPA. Takmm obpazoM, aa obecnedeHHa paboTH
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PHC_VHDK 4 — Bruanue Paziudtbix qﬁaxmupu& Ha qbﬂp.-“ﬂpﬂﬁﬂ”ue’ oHMUMaTEHal Mexanuieckon Xaparmepucmuku acik-
XponHoz0 Hpﬂﬂﬂaﬂ JEHMOYHOS0 Kﬂf!ﬂﬁﬂﬁ_ﬂﬂ

O koHBeiicpa B pexane S1 menecoobpaino OrpaHMMMTE CKOPOCTE IPY3OHECYINEr0 Opraia HA YPOBHE, COOTBETCT-
BYIONIEM VCHIHIO F,, IpH JaHHOM 00BeME rpy30mnoToka (fjaxTop B ua puc.4):

F<F,. (6)
Venmosuam (5), (6) coorrercreyer MX 2 mwa puc.4 BMECTO XapakTepHCTHKH 1 0ajoBoro, HeperyaHpyeMoro,
IPHBOIA.

B muEHEH 4ACTH MATIA30HA PErVIHPOBAHHA CKOPOCTH B KAYECTBE YCMOBHA, OrPAHHYHBARMIEI0 BEIMYHHY T4-
FOBOTD YCHITHS, 3 COOTBETCTBEHHO, H CKOPOCTE (0CODEHHO mnA OBHIATENEH ¢ CAMOBEHTH/IIALIMCH, KAKOBBMMH SABIIAHOTCA
p3peiBosammernse AJl, npuvensemsie B 311 KoHBEHEPA) BRICTYNACT TEMIEPATYpa obmoTok apuratens O, CHwxenHe
YACTOTHL BPAMEHHA POTOPA ABHIATENS NPHBOIHT K YXYIIIEHHIO TEIUIOOOMEHA C OEPYHANEH cpeaoi | jama obecne-
qenna pabOTE! TPHBONA B [UTHTEILHOM PEAMME TpeOyeT OrpanMvCHHMA CKOPOCTH H TATOBOro ycuimws (jaxrop C ia
pHc.4):

2 Fa 2 PR (N

rie @ — MAKCHMATEHO JOMYCTHMOE YCTAHOBHMBINCECH IHAMCHHE TEMIEDATYDE! obvotor All, obycnoBnerHOe
KIACCOM TPHMEHACMOH M0

Vier momyueRHOH ueneBoi qynkumi (5) u orpanuienwii (6). (7) npH JATBHEHIEM PEIIEHHH 3a1AH ONTHMH-
3AIHH MO3BOJHT TOMY4HTh onTHMAansHyr0 MX DIT xonsefiepa (mupua 3 Ha pHC.4) — (JYHEUHOHANEHYHO 33BHCHMOCTE
TAFOBOTO YCHITMA H CKOPOCTH [IGHTEL 0T 00%¢Ma TPY30TIOTOKA, 4T SB/IAETCA NPEIMETOM JaThHEHITHX HCCICI0BAHMH,

Kammas Touka onmmamMansHod MX npueoma momer WyMerh DECKOHETHOE KONHYECTBO PeANHIAIMI, COOTBETCT-
BYIONIMX TIEPECEYEHHI0 THHHH TATOBOTO YCHITHA (IpH JAHHOH CKOPOCTH) © XapakrepHcTHEAMH AJl, oOycHOBIEHHEIMH
PA3IHYHLIMH COOTHOIICHHAMH NAPAMETPOB «MACTOTA - HATIPAKCHHE? (puc.5). Brifop nomxogameid XapakTepHCTHEH
SBIMETCA ONTHMM3AIHOHHON 3a7a4eif, IS pelesns KOTopok, npesyie Beero, HeoGXoaMMo ONPENENHTRCA ¢ BRIGOpOM
COOTBETCTBYEOIIETO KpHTCpHA. B kauecTse mocnegmero uenecoodpasko MpHHATH roa(uprumenT MommoctH wan KITJT
npreoguoro AJL O6a sMOpaHHEIX MOKA3ATENA CYMIECTBCHHO 3ABHCAT OT CKO/TbKEHHA ABHIATE, 8, CACAOBATENLHO, H
OT TAPAMETPOB MUTAIOIEIO HANPAKCHHA: SACTOTHL H ASHCTBYIOMICrO 3HaeHHA [2]. HenarensHo, HT0DR! 0HH 003 OLITH
MakcHMATBEE, OOHAKO HCNOMEI0BAHHE JEYX KPHTEPHEE ONTHMH3ALHA JTHINAST MOCTABICHHYHD 3A1a4My ONHO3HAMHOIO
pemenua. Tpefyerca BRIOPATE TOMBKO OJIHH, naubonee palMOHATEHEIN, IOKAIATENS, KOTOPKIH NpoABIeT cebs B cooT-
BETCTBYIOLICM TIOKA3ATENE, XapPaKTePH3YIOMEM TPHBOA B LCIOM, H HE HMEET BO3MOKHOCTH KOMIEHCAIHE TMOCpencT-
BOM NPHMEHCHHA COOTBETCTEYIOIIMX TEXHIIECKHX pemermii. KoadidHisenT MOIMHOCTH HE ABISETCA B JAHHOM Clydae
OOBLEKTHEHLIM IHEPIETHHECKHM MOKA3ATENEM, TOCKONEKY U NMPHBOJA B LENOM MOMKET Grire obecnedeHo moboe ero
JHAYEHWE, B TOM YHCAS W pasHoe 1, HANpHMEP, 33 CHET MPHMEHCHHA B COCTABC MY axrueHoro BROpavMETERd [3]. [To-
ITOMY B EAYECTBE KPHTCPHA BRIDOpA ONTHMANBHOTO COOTHOIICHHA MAPAMETPOB HANPAKCHHA, MHTAMOINETD JBHIATE,
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Pucynox 5 — K sonpocy o peanuzayuu onmumansiot MY npusoda koneetiepa

mpuarmMaetca KI1J] asurarens:

assie: 7 DAAK (8)

Kpwrepsit (8) mosBonser BHIOPATE H3 MHOMKECTBA BOIMOKHEIX komOunamit napamerpos U - [ Takyio napy, ko-
TOPAA COOTBETCTBYET HAHOOIEE BLICOKOMY 3IHA'CHHIO KI1J] geuratend OpH pabore B 3aJAHAOH TOHKE ONTHMANLHOH
MEXAHHIECROH XAPAKTEPHCTHEH,

PeryIMpOBAHKE YACTOTH! BPAIICHHS [BHTATENA NPH H3MEHEHHH rPY3010TOKA NO3BOMACT NPOUTHTE CPOK CIIyH-
Bkl EHTE HE TOTHKO %4 CET YMEHBIICHHA KONMMICCTRA 00X008 NPHBOZHOTO Dapabana, HO W 3a CHeT CTADMIH3ATIHH
TATOBOr0 YoHnua npueoga. B aroM coyvae mpomagact HEOOXOIHMOCTE B JABRITICHHH YCHIHA HATTxeHna. [locnexnee
MOKET OBITH OTPAHHYEHO HA YPORHE, COOTEETCTEYIOMIEM (1.02.. . 1.03)F,. Tewm caMbiM CHHHASTCA neliopMALHA JIEHTEI,
BRIIBAHHAS MOBRINEHHEM HATHKEHHEM, H NPOATEBACTCA CC PECYPC.

Taxum 0BpaszoM, B PE3YNLTATE AHAIH3A PEHUMA qyrrmonuposanag ST neHTOTHOTO KOHBEHEDa 0G0CHOBAHE
uenepas (PYHKNHA H CHCTCMA OrPaHHYHBARIIMX YCIOBHI, TIOMHMO 3TOr0 HAMEUEHE! OCHOBHEIC NMYTH PEIICHHA cihop-
MYIHPOBAHHO 3/12%H OITHMH3ATIHH.

Iloay IeHHBIE BRINE KPHTCPHH NO3BOIIOT 0BOCHOBATE ONTHMATBHYID MEXAHWMECKYID XADAKICPHCTHEY NPHBOIA
- IEHTOYHOrO KOWBEHEpA M NONYHHTH (YHEIHOHANEHYIO 3ABHCHMOCTE NAPAMETPOR MHTAROMIETD HAMPAKEHHA (FaCcTOTa,
AHCTBYIONICE 3HAMEHHE) OT 0DBEMA IPYI0N0TOKA, HT0 H ARTACTCH PeAMETOM JATBHEHIIHN HCCIETOBAHMM, MPOBO/IH-
MBI B 3TOM HANPABICHHH,

JIMTEPATYFPA:

| Manuiosckmit. A K. ABTOMATH3HPOBAHHLIA IEKTPONPHBOI MAIIHH H YCTAHOBOK IIAXT H PYAHHKOR. Yuebh-
HHE U8 By308. — M.: Henpa, 1987. — 277 ¢.

2 Komeraos M.TT. SneErpHycCHE MaITHHEL VaeGmHuE 104 By308. — M. Beicmas mikona, 2002, - 607 ¢

3.IIpefinep P.T. MareMarTHieckoe MOJEIHPOBANHE IEKTPONPHBO/IOB MEPEMCHHOIO TOKA ¢ MOJIYNPOBOIHHKO-
BEDMH NPE0OPAZ0BATCIAME HACTOTHL — Exatepuntypr: YPO PAH, 2000, - 654 c.

Hayxosi mpaui JorHTY — EnexTpoTexHixa i eHeprerTaya — 2005 — punyck 98
13



