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NCCJEJOBAHUE N MATEMATUYECKOE MOJEJTMPOBAHUE
IMPUBOJOB HA OCHOBE CJIO)KHOCKOHCTPYHPOBAHHbIX
BECKOHTAKTHBIX MAIINH

Boponexckuit rocy1apCcTBeHHBIN TeXHUUECKUH YHUBEPCUTET

A.A. Aramnos, }10.M. Kprutos, [I. Haburupa, A.M. JINTBHHEHKO
A.A. Agapov, Yu.M. Krylov, D. Nabigira, A.M. Litvinenko

PaccMaTpuBaeTcs HOBbLA METOL MOIENUPOBAaHHA OOGBEKTOB CO CAOKHBEIM MPOCTPAHCTBEHHBIM pacrpeleNcHHeM OT-
JENBHBIX 3MEMEHTOB, KOI/la IPUMEHEHHE TPAHCIALMOHHOTO crocoba nepenady CBOMCTB B Npeaenax eauHoro ofbexra
B paMKax IUIOCKOM MOCTAHOBKM 3anaud He npuMeHuM. Co3llaHue M NMPHMEHEHHE B HCTIIOJHUTENBHBIX MEeXaHH3Max po-
GOTH3HPOBAHHBIX CHCTEM HOBBIX THIOB JIEKTPHYECKMX MalUHH ManbiX rabapHToOB Ha OCHOBE OOMOTOK CO CIOXHOH
reoMeTpuell aKTMBHON 4acTé He MO3BOMUIO [IPOH3BOAMTHL HCC/AENOBAHUA IMIOCKHX Mozesed. TpexmepHoe MOIeUpo-
BaHKeE, B CBOIO OYEpelib, TPeOOBAIO 3HAUMTENBHBIX BEIMHCIHTENEHBIX U BPEMEHHBIX PECYPCOB. BBIXONOM 13 CNOXKHB-
eiics CUTyanuH MOXKET CTATh JUCKPETHOE MOLENHPOBAHNE, B OCHOBE KOTOPOTO JEXKHT MPEINOJIOKEeHHS, YTO HO3ULH-
OHHOE pacrlpelesieHHe IEMEHTOB MaTeMaTHUeCKoH MOJIENIH BAO/b ONPEAENEHHON OCH He MPOUCXOIMT C PE3KUM nepe-
XO0JOM, C€A0BATEILHO, BO3MOXKHO NMPOU3BECTH pacueT yKazaHHOH MOAENM TpH INIOCKOH MOCTAHOBKE 3aJavy IyTeM
MHOTOKDATHOHN AMCKPETU3ALHH B0Jb BHIOPAHHOH OCH C NOC/EaYIOINM (OPMUPOBAHHEM MACCHBA AaHHBIX H 00beAU-
HEHUs NOJyUEHHBIX Pe3y/lpTaToB. Takoro poja MOAENHPOBAHHE BO3MOMNHO OCYIHECTBHTH TMPH MOMOLUH CKPUNTOBOTO
a3pika APDL, kOTOpbIi ABASETCA MapaMeTPHYECKHUM S3bIKOM MPOrpaMMMPOBAHUS PA3/HUHBIX CLEHAPHEB, MO3BONAIO-
mero o6ecneudTh GHHAMHYECKOE MEpecTpoeHne MOJEIN B NIpelenax OAHOro ckpunT-daiina. IlpencrasieHHbie TeXHY-
YecKHe pEelleHHs HALLIM NpPUMEHEeHHe Npu pa3paboTKe OTeHeCTBEHHBIX HMCTIONHUTENBHBIX JJICKTPOABUraTeneli Mexa-
HU3MOB MaHHNYJILMOHHBIX MHOTOKOOPIMHATHBIX CHCTEM 0DecneyeH s IBUKEHHUS.

A new method for modeling objects with complex spatial distribution of individual elements is considered, when the
use of a translational method for transmitting properties within a single object in the framework of a flat problem state-
ment is not applicable. The creation and application of new types of small-sized electric machines based on windings
with complex geometry of the active part in the actuators of robotic systems did not allow for the study of flat models.
Three-dimensional modeling, in turn, required significant computational and time resources. A way out of this situation
can be discrete modeling, which is based on the assumption that the positional distribution of elements of the mathemat-
ical model along a certain axis does not occur with a sharp transition, therefore, it is possible to calculate the specified
model with a flat problem statement by repeatedly sampling along the selected axis, followed by the formation of a data
array and combining the obtained results. This kind of modeling can be performed using the APDL script language,
which is a parametric programming language for various scenarios that allows for dynamic model reconstruction within
a single script-file. The presented technical solutions have found application in the development of domestic Executive
electric motors for manipulative multi-coordinate motion support systems.

BBegenne

BecKOHTAaKTHBIE 3JEKTPOABUraTeNM I[0CTO-
suHoro Toka (BIIT) asmnstores Hanbosee pac-
IIPOCTPaHEHHBIMH JIEKTPOMEXaHUYECKUMH
npeobpa3oBaTessiMM B CaMblX pa3HOOOpPa3HBIX
o0NacTIX TeXHWKH. BpicoKas HaOexHOCTH U
[MHAPOKKUN JMana3oH peryJupoBaHUs 4YacTOTHI
BpAlUEHMSI OTKPBUIM MYyTh K HCIIOAB30BaHHIO
JOaHHBIX OJiekTpuyeckuX MawnH (OM) B
HanboNiee OTBETCTBEHHBIX cucTeMaX. CTOMT
OTMETHUTh, YTO TAKOIO POJa MallWHBI LUMPOKO
MCTONB3YIOTCS B KaueCTBE HCIOJHUTENBHBIX
MEXaHHU3MOB NIPUBOJOB MaHUMYJIATOPOB U ApYy-
rux o0bekToB obecrnedueHuss ABUKEHUs, Hayu-

DAEKTPOIHEPTETHKA

Hasi 0T 060pPYI0BaHHA MacCOBOTO MOTPe6IeHHs
¥ 3aKaH4YMBas CBEPXCIOKHBIMH KOMILJIEKCAMM
KocMuueckoro 6asuposanus [1].

C y4eToM BBILIECKa3aHHOTO K MallMHaM Io-
JOGHOTO YpOBHsI MpPENBABIAIOTCS 0COObIE TpE-
GoBaHus ellle Ha 3Tare NpoeKTHpoBaHus. B 00-
JIACTH DJIEKTPOMAIIMHOCTPOECHHUsS TIOMUMO Ta-
KHX OCHOBOTONATatolMX XapaKTepUCTHK, Kak
KII[, pa3sBuBaeMbli MOMEHT M 4acTOTa Bpa-
ILIEHHUS, HEMA/IOBAKHYIO POJIb MIpaeT Maccora-
GapuTHBIN MOKa3aTesb. BBUAY 3TOr0 J0BOJIBHO
4acTo MHXKeHepaM, pa3pabaThIBaroLI¥M HOBBIE
MaliuHel, Tpebyercs ONTHMM3UPOBATL BCE
3JIEKTPOMEXaHUYECKUE  XapaKTEPUCTUKH B
CTPOTO OTpaHUYEHHOM M0 rabapUTHOMY ITOKa-
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