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MATEMATHUYECKOE MOJEJHUPOBAHUE TEIUIOJEKTPHUYECKHNX MOJIEH
AJIIOMUHHUEBOI'O QJIEKTPOJIM3EPA B IIIT ANSYS
3aBu3uH A.B.
HayuHblii pyKOBOAUTEIb — JOKTOP TexHn4eckux Hayk Iuckaxosa T.B.
Cubupckuil gpedepanvuwlit ynugepcumem

Ceromusi ansi co3laHuss M BBIIYCKA HAa PBIHOK KOHKYPEHTOCIOCOOHOTO W3AeNus
HEO0XO0IUMO MPHUIATH MY BBICOKHE TIOTPEOUTENbCKUE KauecTBa. JlJist 3TOro TpedyeTcs OleHUTb,
Kak moBeneT cebs Oyayliee u3Aenue B pealibHbIX YCIOBHUSX SKcrutyarauuu. I[IpoBenenue
UCTIIBITAHUN HA MPOTOTHIIAX - ITO JIOCTATOYHO TPYIOEMKOE U JAOPOroe 3aHsATHE. Y OCAWTHCS B
paboTocrnocoOHOCTH U3enusl, He puderas K OOJIbIINM 3aTpaTaM BPEMEHU U CPEJICTB, MTO3BOJIUT
UCIIOJIb30BAaHUE HMHCTPYMEHTOB KOMIIBIOTEPHOTO HWHXKEHEPHOTO aHajau3a JJis pelieHus
KOHCTPYKTOPCKHX 3aJ1ad ¥ pacyera TeXxHoornueckux mnporeccoB (CAE-MHCTPYMEHTOB).

CAE-uHCTpyMEHTHI TNpeAHAa3HAYeHbl JUIsi ONTHUMH3AIMM pa3paboTOK Ha HadaIbHBIX
JTanax NpPOEKTUPOBAHUS, CHIDKEHUS CTOMMOCTH BBITYCKA€MOM MPOIYKIMH, a Takxke s
COKpAIlleHUs] IUKJIa pa3padOTKU HOBOTO M3JENWsS W MHUHUMHU3ALUK KOJHYECTBA HATYPHBIX
ucneitanuii. C nmomonipto CAE-cuctem Bbl ObicTpee, aemieBie CIPOSKTHPYETE U U3TOTOBUTE
U3JIeN1e, yIOBIETBOPSIIOIIEE BCEM 3allpocaM OTpeOUTEs.

ANSYS ucnonb3yercs Ha 3Tare IPOSKTUPOBAHUSA, YTOOBI BBISICHUTD, KaK BBIIOJIHAEMAs
MpoeKTHas pa3paboTka (Hampumep, OJOK UMIMHIPOB aBTOMOOWIIBHOTO JIBUTATeNls WU
3KUMHOE TPHUCIIOCOONICHHE (Pe3epHOro craHKa) OyAeT BecTH ceds B AKCIUTyaTalHOHHOM
pexume Harpyxkenus. Taxxe mporpammy ANSYS MOXHO HCIONB30BaTh IS ONTHMH3AINH
TEOMETPHH, OTIICAHHOHN B ITAPaMETPUICCKOM BHJIC.

[Mporpamma ANSYS paboraeTr B cpeae BceX NOMYISPHBIX OIEPAMOHHBIX CUCTEM
(WindowsXX, UNIX) u Ha Bcex pacnpoCTpaHEHHBIX KOMIbIOTEpHBIX miardopmax: ot PC 1o
cynepkoMnbioTepoB. OCOOEHHOCTBIO TPOTpaMMBbl  SIBJIsIETCsl  (ailioBas COBMECTUMOCTh
nponayktoB cemeiictBa ANSYS s BceX HCMONb3yeMbIX —IwiaTdopMm. MHoromeneBas
HalpaBJIEHHOCTh NPOrpaMMbl (TO €cTh peanu3alus B HEM CpeacTB sl pacyeTa OTKIIMKa
CHCTEMBI Ha BO3JIEHCTBUS Pa3IMYHON (PU3MUECKONW MPUPOIBI) MMO3BOJIET UCIOIB30BaTh OJHY U
Ty K€ CETOUYHYIO MOJIEJIb JUIs peIIeHUs] TAKMX MEXIUCIMITIMHAPHBIX 3a/1a4, KaK IPOYHOCTh MpU
TEIIOBOM Harpy>eHHH, B3aUMOJIeHCTBHE MTOTOKA ¢ KOHCTpYKLKEH u Ap. Mojens, co3laHHas Ha
PC, MoeT UCTIOIB30BaThCS Ha CYNEPKOMITHIOTEpE U pabodeii cTaHIK. DTO 00eCIieunBaeT BceM
MOJI30BATEISIM ~ MIPOTPAaMMBI  YIOOHBIE BO3MOXKHOCTH JUISI  PEIICHHWsS MIMPOKOTO Kpyra
WH)KEHEPHBIX 3a/1a4.

TpexmepHble pacyeThbl TEIUI0IEKTPHYCCKUX MO, dJIeKTpuieckoro 6aganca u OPII
3JIEKTPOJIU3epa



boimu mpoBenieHbl TpeXMEpHBIE PacUeThl TEIIOIEKTPUUECKUX MOJIEH, AIEKTPUUYECKOTO
6amanca u OPII cienranbHOTO Ta0OPATOPHOTO IEKTPOIM3EPA C OJTHUM aHOJIOM, TIPH CHJIC TOKA
5 KA. Onucanue 3Toi KOHCTPYKINH, PACU€Thl U aHAJIN3 IIPUBEIACHBI HUKE.

Onucanue KOHCTPYKIMH 3JICKTpPOJJIM3€epa ¢ OITHUM aHOIA0M.

OnekTponusep (pUCyHOK 1) B CBOeM COCTaBe MMEET OJIMH aHOJ. B m1aHHOW KOHCTPYKITUH
3JIEKTPOJIM3Eepa UCTIONIB3YETCs J1Ba OioMca.
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Pucynok 10 — YcTpoiicTBO 371€KTPOTU3HOM SIUEHKH ¢ OTHUM aHOJIOM:

1 — anonmoxep kaTenb, 2 — ra30BbIN CIOM, 3 — aHO, 4 —TJIUHO3EM,

5 — kapOUOKpEMHHUEBHIH 00K, 6 — CTalbHOM KOXKYX, 7,10,11,18 — Termon3onsuoHHbIe
KUPIHYHU, 8§ — BEpMUKYJIUT, 9 — 3ajenka omomca, 12 — 6mromcesl, 13 — katon, 14 — sxunkuit
AJTIOMUHMIM, 15 — yronbHas BCTaBKa,

16 — snektposuT, 17 — Kopka, 19 — TerIoN30ISIIMOHHAS TIOJICHITTKA.

OOt BUJ pacueTHON MOJIEH JIEKTPOJIM3Epa MPEACTaBIECH Ha PUCYHKE 2.



Pucynok 2 — O0mmii BUJT 3JIEKTPOIIU3Epa ¢ OJHUM aHOJIOM

Ha pI/ICYHKe 2 TaK JXC€ IIOKa3aHO, 4TO K aHOI[Oﬂep)KaTeJIIO HpI/IKJIaIIBIBaCTCﬂ TOK, a K
OJIFoMcaM TIOTEHIINAT.

Pe3yabTaThl pacuera

B kadecTBe HWCXONHBIX JaHHBIX NPH IPOBEJACHHH pPAcC4YeTOB OBLJIO HCIIOIH30BAHO
CIenyrolee:

e KO- 2,28,

e VYpoBeHb MeTalIa — 3 mm;

e VYPOBEHb JNIEKTPOJIATA — 27,4 c™m;
e Temneparypa anekrponuta B [IBA — 960 °C;

Pacyetsl TemnepaTypHBIX MOJEH dIEKTPOIN3Epa MPOBOIMINCH C YCIOBHEM OOECTIeUeHus
TEIIoBOTO OanaHca 3JieKTpoiiu3epa ¢ Temreparypoi snekrpoiauta B IIBA 960 °C. dopma
pabouero mpocTpaHCTBa IEKTPOIU3Epa NPEACTABICHA HA PUCYHKE 3.

1) Ilpwu cuie ToKa 5 KA ¥ OJHUM aHOJAOM

Jlns obecriedyeHus] TEIUIOBOrO OanaHca 3JIEKTpOJIM3epa ¢ TeMIEepaTypoi 3JEKTPOJIUTa B
ITBA 960 °C npu cune toka 5 KA Heobxoanmo, 4Todbr MIIP cocramso 35 mm. IIpu sTom
o0mye MoTepu TeIla ¢ aHOMHOro ycTpoicTBa coctaBiaT 2,9 kKBt (26,61 %), ¢ mpoaoiabHBIX
cTeHoK karoma 4,6 kBt (42,80 %), ¢ TopreBsix cTeHOK Karoma 2,4 kBt (21,84 %), ¢ gauma
karonaa 0,9 kBt (8,76 %). MakcumainbHas TeMieparypa npoaosibHoi cTeHKu coctaBut 203,6 °C,
a topueBoi 103,9 °C. T'apHHCcaxX u HACTBUIL He oOpa3yrorcs (pucyHok 14 u 15 a). Cpennee
HanpspbkeHue coctaBuT 4,216 B, a pacxon anextposnepruu 13965,3 kBr*u/T.
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Pucynok 3 — Temneparyproe none nu @PII



