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JIeKTPOMATHUTTIK KOTEPTrilll KOHABIPFbICHIHbIH
«CKHNI—0aFbITTaylIbl KYPBLIFbD) JKYHeCiH 3epTTey

Makana 5JeKTPOMarHWTTIK KOTEpPrilll KOHIBIPFBI IKYHECIHIH OJIEeMEHTTepiH MOJeNbAeyre apHajFaH.
DJIEeKTPOMArHNTTIK KOTEPrilll KOHABIPFBIHBIH JKYMBIC iCTEy NPHUHIMNTEP] KOPCETUIreH, COHBIMEH Oipre
«CKHUI-2JIEKTPOMArHUTY» KYHeCiHIH MMHTamMsUIBIK 3-D Monenbieyi xkacamran. TypakThl MarHHTTEp JKOHE
JNIEKTPOMATHUTTEP CKHITE XOHE OaFbITTAayBINI KYPHUIFbUIApAA OpHAJTAacKaH. Mojenbaey dJIeMEeHTTepi op
Ke3eHIe CypeTrTepMmeH OeiiHeneHeni. 3-D Mopenbaey HOTHKECIHIE KYMBICTa ©3EKILICHIH YII JJeMEHTiHe
TaJay JKacaiblll, OJapAblIH CaJIbICTHIPMA JHArpaMMachl KYPacThIPBUIFaH.

Kinm co30ep: 3neKTpOMarHUTTIK KOTEPTill KOHABIPFbL, ¢KuIl, 3-D Monensaey, ANSYS Oarnapiaamacsl, TapTy
KyIIi.

KoHcTpykiusimapasl — ecentey MEH [ skoOalayablH  KOMIBIOTEPIIK  JKAOJIBIKTAPBIHBIH  JaMYyBI
paaMo3IEKTPOHUKA, MallliHa jKacay, aBTOMOOM/Ib jKacay, Tay-KeH OHIIpY >KOHE OHIIPICTIH T.0. ap Typui
cajajapblHIa KOIMIT Kypajabsl OOJFaH . MOICHBIACPAl jKacay MYMKIHIITH Tyrbi3abl. KoMIIbIOTEpIIiK
MOJICTIBICP/IIH  KOHBIMBUIBIFBI  3€PTTENIETIH OOBEKT TYIMHYCKACHIHBIH (HEMECe TOJBIK OOBEKTiIep
KJIACTAPbIHBIH) KACUETTEPiH aHBIKTAUTBIH HET13r1 (hakToOpiIaphblH aHBIKTAyFa, aTall alTKaHIa, MOJCTbICHETIH
(U3MKaAIBIK KYHECiHIH OHBIH_TapameTrpiiepi MeH OacTamlKbl JKarJaiiapbl e3repiciHe ocepiH 3epTreyre
MYMKiHIiK Oepeni [1].

Bepinren »xympicta_ Oipkarap OarmapiaMaiapabl 3epTTey HoTwkeciHae Bepcusichl 14.0 OonmaTeiH
ANSYS Oarmapnamachkl TaHugarn anbiHabl. bepinren Oarmapiama CAD/CAM/CAE xyienepaiH KiachlHa
KaTaThlH 3aMaHayd asgKTaJFaH dJIEMEHTTI OariapiamMalblk eHiM Oombin Tabbuianbl. JKyHeHiH MoaenbaeHyi
ANSYS Multiphysics Oemiminae xyprizineni.

Kazipri 3amanfbl, aKmapaTTBIK ONIICTEp JKYHMENIK TajjayFa HETI3JCIIl, JKOrapblja aTaJFaH
MalldHATAPABL, MOJIENBACYIH ~ HETi3IHIeri  OJKCIUTyaTalusyiay KOHE  JKacay  TEXHOJOTHSCHIHBIH
ePEKILETIKTePiH; OJapblH JJIEKTPOMATHUTTIK OPICTIH CBI3BIKTHIK €MEC TEOPHUSICHIHBIH OIICTEepl apKbUIBI
JKY3ere achIpbLIybIH eckepei. bynan 6acka op Typiii OVibIMIap MEH KOHCTPYKIMSIIAPIbIH Ka3ipri 3aMaHFbI
TEOPUSAIIBIK €CeNTey MEH >K00ajay oIIiCTepi COHFBI JJEMEHTTEp OIiCiH OeliceHal TYpAe KOJIJaHYbIH
KapacTelpajbl. AUTBUIBIIT OTBIPFAaH COHFBl 3JIEMEHTTEp OMICiHIH IIOFbIpAaHAbpbuFad Typi ANSYS
KosiJaHOansl Oarmapnamarnap makeri Oombin TaObutanbl. byn keskapac Typreiman ANSYS konmanOanb
Oarqapiamaiap rmakeTi TEOPUSJIbIK Ta, aHATUTHKAJIBIK Ta 3€PTTEYyJIep Ke3iHae KOIIaHbLIy MYMKIH [2].

JKyite aneMeHTTEepiH aBTOMATTaHIBIPY MAKCaThIHIA KeJIECl MaCeIeNIEP Il eIy KaXeT:

— KYPBUIBIMIIBIK-TCXHONOTUSUIBIK ~ (DaKTOpIapasl  €CKepe  OTBIPBIN, AJEKTPOMATHUTTI  KOTEPTill

KOH/IBIPFBICHIHBIH JJIEKTPOMATHUTTEPIH MOJICNBACY MEH €CeNTey IiH d/[iCTEpPiH KKacay;

— 3JIEKTPOMArHUTTEPAIH  OCPIKTIriH, CEHIMAUIIT MEH TO3IMALINH KamMTaMmachl3 €Ty  YIIiH

aBTOMATTaHIBIPHUIFAH TAIJIAY KYHECiH jKacay;

— OapnbplKk KaKeT MapaMeTpiepii ecenTed OTBIPBIN, 3JIEMEHTTEPHiH aBTOMATThI TYPAC AaybICHI

KOCBLTYBIHA KOJI )KETKI3Y.
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ABTOMATTaHBIPBUIFAH KYWETIK TalAayAblH HETi3iHAC KYPBUIBIMIBIK-TEXHOJIOTHIIBIK (aKTOpJIapbl
KOMIIIEKCTI Typ/le €CKepPETiH KOHABIPFBIHBIH AJICKTPOMArHUTTEPiHIH MOJCIIBIEP] JKacalI bl

MogenpneymaiH aaabplHIAa e3apa ocepiecyIli JJIEMEHTTEpAl TaHAay Cyparsl KoHbuIael. JKocmap
OoibIHIIA «CKUI» OETiHAE TYPaKThl MATHUTTEP HEMECE AIEKTPOMAarHUTTEP OPHAJIACKII, all JIEKTPOMAarHUTTI
KOTEPTilll KOHIBIPFRIHBIH OaFBITTAyIIbl KYPBUIFBLIAPEIHAA OEpireH mapaMeTpiiep OOWBIHIIA aBTOMATTHI
ayBICHIIT KOCHUIATBIH DIIEKTPOMATHUTTEP OpHANlacy KaKeT. bacTamkeiga COJCHOH] HeMece dJIEeKTPOMATHUT
OipeyiH TaHgay KaxkeT Oosabl. HoTwkeciHzme ocepiiecy 3iIeMEHTI peTiHAE COJCHOMATHI KOJAaHFaH Ke3Je
JKYPIIT KO3FAITy KBUIAAM KoHE KYPT OONFaHIBIKTaH, dCEpJieCy DJIEMEHTI PEeTiHAC JICKTPOMArHWT TaHIAIl
QTBIH/IBI.

Ckun  TeH 3JCKTPOMArHUTTI KOTEPTilll KOHIBIPFBICBIHBIH ~ OaFBITTAyIIbl  KOHJBIPEBLIAPBIHBIH
AJIEKTPOMATHUTTEPIHIH HETI3r1 AIIEMEHTTEPIHIH oCepeCyAiH ITUHAMUKAIBIK MPOIECTePiHIH UMHUTALSIBIK
MOJENBACYAIH MaKcaThl KbIMOAT ToxipuOenepai eTkiz0eli-ak ecenTeynep XYprizy apKbUIbl SKYHEHiH
OHTAIIBI J)KOHE THIMIII TTapaMeTpJIepiH aHbIKTay OONbIT TaObuTambl. Kasipri 3aMaHFBl KOMIBIOTEpIEP MCEH
KoJIaHOamel Oarjapiamaiiap MaKeTTepiHIH MYMKIHAIKTepl OpTaK AMHAMHUKAJBIK «CKUIM=3JIEKTPOMAarHUT»
JKYHECiHIH OpraHuKalblK e3apa OaillaHBICKaH OYBIHAAPBIHBIH KOII(DaKTOPIsl IUHAMUKANBIK KYHIepiH
CHTIATTay VIIIiH KaXET JKYHETK aMablH )KETKITIKTI TOJBIK XKY3€Te achlpyFa MyYMKiHmIK O0epemni[3].

Nmvuranmsuielk Monmenbaey 3D-Mopenbrney (opMmaTeiHIa SKyprizinmi sxdHe /3D-momensacyaiH och
OolbIHIIA CHUMMETPUSUIBIFBIH €CKEpe OTBIPBIN, ecenTey OipiHm KBagpaHT TYpIHAEC KOpCETiIreH
AIIEKTPOMAarHUTTEPAIH KOJAeHEH KUMAachIHBIH TOPTTEH Oip Oemiri ymIiH XYpPridigi. 1-cypeTte KepceTireH
KYMBIC JKa3bIKTBIFBIH/A aya KEHICTIMMEH KOpIIAIFaH MEeTalll KYphII e3eri kepceriiren. Kypol e3eri Tyrac
0ip 00BEKT peTiHAe KapacThIpbUIaAbl — ©3€KTIH OepilreH napaMeTpiiepi OOMBIHIIA TYPFBI3BUIFAH )KOHE ©3€K
MIEH OpaM apachIHAAFbl aya KabaThl OOJIBICEIHAH KYPaCTHIPBUIFaH mapajuienenunes. Kypacteipy ke3inge exi
mapajuienenunen (e3¢eK MmeH aya Kadbatsl o0ibICH) Oip-OipiMeH KaOaTTachIn, OpTakK dJIEMEHTKE OipiKTpiIeTi.
OOBeKTIHI KOPIIAWTHIH aya KabaThl KYPHINI 63eTi MeH aya KaGaThl O0IBICHIH KaMTBINT IHJIUHAPIIIH TOPTTEH
Oip Oeuriri TypiHIE KepceTiireH. Aya YIIiH MarHUT OTIMIUTITIHIH HapaMeTpiepi Oepisesi, al e3eK VIIiH
MarHuT WHIYKOUS B BekTopbl MeH MarHuT epicidiH H KepHeymniriHiH mapameTpiepi Oepimeni. ©3ekTiH
KeJIZICHeH KUMaCBIHBIH aydaHbiH Oy ymriH SOLID 96 ameMenTi [3] KonmaHsUTansl. bepinreH 3JIeMeHT Tek
kana 3D-moxmenbaepi ymiiH KosjgaHbuianel. ANSY'S Oafnapinamaiblk OpTajga KYPri3UireH MOJACIbACYiH
Ke3eHepi 1-cyperke cail kypriziiui.
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1-cypeT. DNeKTpOMAarHUTTIH UMUTAUSUIBIK, 3-D MoIenbaeyaiH Ke3eHaepi

DsIeKTpOMarHUTTEpAiH KOJACHEH KUMAChIHBIH TOPTTEH Oip O6JiriHIH MMHUTAIMSACHIH KY3€re achlpaThblH
o0JBICTapabl KYpy YLIIH yiI TeOeciHiH KoopAnHaTanapsl OOHbIHIIA Napautienenunes OerineneHeni. ChIPTKbI
OpTaHbIH (aya) UMHTALMACHIH KOPCETETiH 0OIbICTap LWIMHAPAIH cerMeHTTepi Ooibin Tadbuiaabl. Kemeci
Ke3eHJEe MOJICNIbAIH O0JBICTapbIH COHFBI 3JeMEHTTepre Oeny kyprizineni. Mynaa Oemy Ke3iHIe HEFYpIbIM
KeIl 3JeMEHTTEp Maiifa 0oJica, COFYPJBbIM €CEMNTIiH IIeIly TAJIIri xofapbl 0onanbl. OONBICTAPIBIH COHFBI
aIeMeHTTepre 0emiHyi 2-CypeTTe KOpCEeTiITeH.
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2-cypert. bemry 00nBICTapbIH aHBIKTAY 3-cyperT. DIeKTpOMarHuT MoAei

DJEeKTPOMarHuTTI MOJAENBICYAIH Kellecl Ke3eHiHe OpaMHBIH IapaMeTpiepi OenriieHesi: opaMaapabH
CaHbl, iIKiI paanyc, CHIPTKBI Paguyc, OpaMIarbl TOK KYIIi, OpaMHBIH KaJIBIHABIFEI MEH 3JEKTPOMarHUTTiH
TIOJIFOCTEPIH aHBIKTAWTBIH TOKTHIH OarbIThIH Oenriney. bepinreH »xarmaiina TOK Kyl /caraT TiUTiHIH
OarpITBIMEH OarbITTac 0oJica, OHJAa TOMEHTI YKaKTa OHTYCTIK ITOJIFOC, ajl YKOFaphl jKaKTa COJTYCTIK ITOJTFOC
opHanacagsl. HoTwkeciHIe anplHFaH >KOHE €cenTel Iuemyre AaiblH OoNarblH | MOJENb 3-CyperTe
KOPCETUIreH, SFHU OpaMMEH KOpIIajdFaH KYPBII ©3eTiHiH TepTTeH 0Oip Oemiri OeliHeneHren. Momensb
DJIIEMEHTIH alKbIH €JIECTETY YIIiH OpaM TOJIBIFEIMEH KOPCETIITEH.

DJEeKTPOMarHuT TYFBI3aThIH TapTy KYLIIH MOJIOCTEPIiH OeTTepiHe ocep eTeTiH MarHuT epiciH Tajxay
HOTIXeECiHe anbiHFaH MakcBeiul TeHeyi OoibHIIa ecenteyre O0onianbl. Erep ae »yMbIC caHbIIaybIHAAFbI
epic OIpTeKTi )KoHE TIOJFOCTEP KaHBIKIIaraH 0oJica, oH1a MakcBeiT TeHAeY Keneci Typae 0omaib:

L g 18

P=—2 8= 3
2, PATIA)

mynzaa Bg (Tn) — wmanykius; @ (B6) — sKyMbIC CAHBUIAYBIHIAFGI MATHUT aFbIHBL, S (M’) — MOTIOCTIH
ayJlaHbl.
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SUHHARY OF FORCES BY UIRTUHL HORE,
Load Step Hunbers 2.
Substep Hunbarz

Tina:

Cotponaht

Units of Force:

1.
0.2000E+11
[H]
Farce-¥

Farce-2

Force-
0.71669E+01  0.14216E+02
SURRARY OF FORCES BY HAWHELL STRESS TEWSOR

Units of Forcez [ H ]
Conponent Force-¥
| ar 0.63831E+01

arn 0.24531E+00

Force-2
0.16330E+00

Force-¥
0.13435E+02

Hote: Haxuell forces are in the Global Cartesian coordinate systen.
Wirtual work forces ave in the elenent ESYS coordinate systen.

The following elenent table itens are awailable for printing and
plotting of the forces obtained by Yirtual Hovk and the Haxuell Stress

Tenzor nethods.
Elenent Iten Hane Hathod
Fi Yirtual Hork

Direct ion

FHe_¥
FUH_Y
FrR_Y
FYH_Z
FHe_Z

Haxuell Stress
Yirtual Hovk
Hawpell Stress
Virtual Hork
Hawuall Stress

Pl P = - e T

4-cypet. Mogaensai ecentey

Mogenbnin ecenteyin ANSYS OarmapiamMachIHIA SKYPTi3reH Ke3le 3JICKTPOMArHWUTTIH TapTy KYIIi
AHBIKTAJBIN  alblHABL  (4-cyp.). ONEKTpOMarHWTTiH TapTy KYLIiH  BJIEKTPOMAarHUTTI  KeTepriml
KOHJIBIPFBICHIHBIH 3JIEMEHTTEPIHIH 63apa KYIITIK ocepiiecyiH Talaay YIIiH aHbIKTay KaxeT. bepinren Monenn
KOHIIBIPFBIHBIH Op TYPJi Oenriyli mapaMmeTpiepi YOIiH OipkaTap BHPTYaIbl TIKIpHOEIEpAi Kyprizyre
MYMKIHIIK Oepeai. By KOHIBIPFBIHBIH (QU3UKAIBIK MOJENiHE )KYMCaJIaThlH IBIFBIHAAPAB YHEMIEYTE HETi3
0oJta anaasl.
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Kypbim e3exti MozaenbaeH Oacka ToxipuOenepae ©3eKTiH Tarbl Ja €Ki BapHaHThl KapacCTBIPBUIABL:
(dbeppoMarHuTTi MaTepHWaniaH SKacalFaH ©3€K JKOHE TeMipIeH jkacamraH e3e¢k. EcenTey MarHut
CHTIaTTaMaJapbIHBIH Op TYpJi KepCeTKIimTepl YIIiH Kypriziam. Hotmxecinme dbeppoMarHuTTi e3eri Gap
3IIEKTPOMArHUTTIH TapTy KYILIiH ecentey 5 (a) cypeTrte, an TeMip e3eri 0ap 3MeKTpOMarHUTTiH TapTy KyIIiH
ecentey 5 (6) CypeTTe KOpCeTiITeH.

SURHARY OF FORCES BY HARNELL STRESS TEWSOR
lnits of Forca:
Conponent Force-i Forca-Yy Forca-Z
arn 0.36024E+01  0L71G30E+01  0.953376-01

Hote: Haxuell forces are in the Global Cartesian coordinate systen.
Virtual work forces ave in the alanent ESYS coordinate susten.

The fallowing elenent table itens are available for printing and
platting of the forces ebtained by Yirtual Hork and the Hamwell Stress
Tenzor nethods.

SUHHARY OF FORCES BY HARWWELL STRESS TEMSOR
Unitz of Forces [ H )
Conponent Force-¥ Force-Y Force-Z
aTH 0.95601E+401  0.20796E+02  0.23366E410

Hote: Hasuell forces are in the Global Cartesian coordinate systen.
Yirtual work forces are in the elenent ESYS coordinate systen.

A fmagsum.out A fmagsum.out H
File | =
| SUHARRY OF FORCES BY WIRTUAL HORK l L.
Load Step Hunber: 2 SUHHARY OF FORCES BY WIRTUAL HORK
Substep Hunber: 1. Load Step Hunber: 2
Tina: 0.2000E+01 Substep Munber: 1.
lnits of Force: [H1 Tine: 0. 2000F+011
Conponent Force-4 Force-Y Forca-7 Unitz of Forces K

arn 0.39395E411  0.75227E411  0.15883E+00 Conpanent Force- Force-Y Force-Z

arH 0.10782E+02  0.21967EH12  0.32752EH00

The following eleqent table itens are available for printing and

Elenent Tten Hane Hethod Divect ion
FiH plotting of the forces obtained by Yirtual Hork and the Haswell Stross

Yirtual Hork

FAx_ Haxuell Strass b Tenzor Hethods.
Fill_Y Yirtual Hork Y Elenent Iten Hane Hethod Direction
FH&_Y Harxuell Stress e FUH * Wirtual Hork ¥
ol purtd ok L Fi s Hawpall Stress [ X
g aaliellistess: it FIlY Wirtual lork i
FH Y Haxuell Stress Y
FUH_E Yirtual Hork i
FHx_Z Haxuell Stress z
| T adV WA

a) 0)
5-cyper. Temip (a) xoHe dheppomMarHuTTi (6) @3€KTEPi Oap MONENbBII ecenTey

Ym Typai e3¢k VIIiH KYPTi3iIreH Tajagay MEH CCeNTeyIIH HOTWKECiHAe 6-CypeTrTe KeNnTipiiareH
CaJBICTRIPMATBl TUCTOTPaMMa KYPacTHIPBUIALL. ECenTey. SMeKTpOMArHWTTIH TOPTTEH Oip Oeiriri ymIiH
KYPTi3iIreHiKTeH, TapTy KYLIi Oi3/iH karaaiaa 4-ke keOeHTinei.

CalbICTRIPMANE] THCTOTpaMMa

LO0E+02
9,006402
8,006+01
7,00E+02
6,006401
5,00E401
4,00E+01
3,006401
2,00e+02
LO0E+01
0,006400

ax [ b4 82z

6-cypet. CanblcThIpMalIbl THCTOTpaMMa

DIIeKTPOMArHUTTEPAiH MapaMeTpiIepiH KOHE TOK KYIIiH OeNnTir KagaMMEH e3repTe OTHIPHIN, OipkaTap
TOKipuOenep OTKI3LIiN, 3MeKTPOMArHUTTIH TapTy KYLIiHIH e3repici 3eprrenai. bepinreH xymbic ckumn
AIEKTPOMArHUTTEPIHIH DJICKTPOMATHATTI KOTEPTIlll KOHIBIPFHICHIHBIH OaFBITTAYIIBl KOHIBIPFBUTAPBIHBIH
AIIEKTPOMATrHUTTEPIMEH ©3apa dcepiieCy MOICITIH TYPFhI3YIBIH OipiHII Ke3¢Hi OO TaObIIa k.

Maxana KP FBFM epanmmul  Kapocolianovlpy aymazeinoa «llaidanst  xazbanapovt  6HOIpy
MEXHON02UANAPLLY OACHIMObLZbL OOUbIHUA « DNEKMPOMASHUMMI KOMeP2iul KOHObIPEbICHIH HCACAY APKbLIbL
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May KeH Maccacoit Kasvin any0bly IHEP2OYHeMOey MEXHONIOSUACHIH He2i30ey JHCaHe KYPACbIPY» MaKblpblOvl
OotiblHWa  dicoHe  «DHepeemuKa JiCoHe MAWUHA Jcacayy 0acelMobigbl  OoublHwa «OHepeoyHemoey
QNEKMPOMASHUMMI KOMePeiul KOHObIPRbICHIH KOMNJIEKCMI KOpeay MeH agmomammul 0acKapy iCyuecin
arcacayy» maxwbipbiovl OOULIHULA OPLIHOANRAH HCYMBICIIAD HIMUICENEPT He2i3iHOe HCA3bLIOYL.
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HccaenoBanme cucTeMbl «CKUI — HANMPABJIAIOLIEE YCTPOUCTBO»
3JIEKTPOMATHUTHOM MOAbEMHOM YCTAHOBKH

CraTbsi HampapjeHa HAa MOJCIMPOBAHHE DJIEMEHTOB CHCTEMbI DJICKTPOMATHHUTHON MOJBEMHOI yCTAHOBKH.
IpencraBiieHO ONMKMCAHKUE MPUHIMIIOB PabOTHI AIEKTPOMArHUTHOM T10IbeMHOM yCTaHOBKI: Kpome Toro, mpo-
BEJICHO HMHTALMOHHOE 3-D MOJIENHPOBaHKE HIEMEHTOB CHCTEMBI «CKUII—3JICKTPOMArHHUTY, & KIMEHHO PacIio-
JIOXKEHHBIX Ha CKHIEC W HAIPABISIOLINX YCTPOMCTB MOCTOSHHBIX MarHHTOB M JJIEKTPOMAarHUTOB. Kaxmprit
9TaIl CONPOBOXKAACTCSI PUCYHKAMH C PEACTABICHHEM JIeMEHTOB MojelupoBanus. [1o pesynpratam 3-D Mo-
IeMPOBAaHMS TIPEICTABICH aHATIN3 TPEX DJIEMEHTOB CEPACYHHMKA € MPEAOCTABICHUEM CPaBHUTEIBHON rpa-
(uueckoil TarpaMmal.

A.A.Aikeyeva, B.A.Zhautikov, X.S.Roegovaya, F.B.Zhautikov, P.A.Mukhtarova

The research of the «skip — guiding device» system
of electromagnetic lifting installation

This work is aimed at modeling system elements of electromagnetic lifting installation. The paper presents
the description of the principles of operation of the electromagnetic lifting installation. In addition, the simu-
lation of 3-D modeling of system elements «skip—electromagnet», namely ones located on the skip and direct-
ing devices of constant magnets and electromagnets. Each stage of modeling is provided by figures with the
image of modeling elements. According to the results of 3-D modeling this article presents the analysis of the
three core elements providing comparative graphic diagram.
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