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Jlurepatypa.
1. AdpanaceeB K.E., Cryxonos C.B. O Hanuuuu Tpex pelieHuil npu oGTeKaHWH
NPENATCTBUA IIOTOKOM CBEPXKPHUTHYECKON THKENOH xuakoctu // ypH. npuxi.
MeX. ¥ TexH. ¢pusuka, 40, Nel, 1999, C.27-35.

ITPUMEHEHWE KOHTAKTHBIX DJIEMEHTOB JJI51
MOJEJIMPOBAHUA THIPOIIATPOHA C ITOPHITHEM

B.B. BOEBOHH, . A. IIPOBOTOPOBA
Kysbacckuu 2ocyoapcmeentiviii mexHu4eckuil yrugepcumem

['maponatpoH sBisgeTcss CHIOBBIM THAPABIMYECKHM JIEMEHTOM KpEIH,
NO3BOJIAIOLIMM ~ PEryIUpOBaTh MOABEM M ONYCKaHHE KO3blpbKa BepXHIKa
MeXaHU3UPOBAHHOHN KpeTu.

Ilene pabGoThl: OPOM3BECTH INPOYHOCTHOH AHAIM3 ABYMEPHBIX MOZENeH
THPONATPOHA, HArpyKeHHBIX BHYTPEHHHUM JaBleHHeM pabodell IKUIKOCTH.
[TepBass Momens - Ge3 ydera mopmHs (YNpolneHHas MOJeNb), BTOpas — IpH
HaJIM49MHM TTOPIIHA C IPUMEHEHUEM KOHTAKTHBIX 3JIEMEHTOB.

Pacuér mnposogmics B nporpamme ANSYS. Ha nepsom oarame
NPeANpPOLEeCcCOPHOH  MOATOTOBKM  3a[aBAJMCh: THUII  KOHEYHbLIX  JIEMEHTOB
PLANE182 ¢ ocecMMMETpHYHLIMH CBOWCTBaMH, CBOMCTBa MaTepuana (cTanb
30XI'CA, kosbdumuent ITyaccoma 0,27, momyms IOura 2,15-10° MITa) u
ONMCHIBANACH FEOMETPUS MOJCIIH.

Jis Momenw ¢ NOpIIHEM 33aBajMCh KOHTAKTHBIE JJIEMEHTHI MEXy
BHEUIHEH TMMOBEPXHOCTHIO [MOPUIHA M BHYTPEHHEH NOBEPXHOCTHIO LHIHHApA
ryaponiatpoHa. MaTepHan KOHTaKTHOM noBepxHocTH — Opomsa (BP AX 9-4),
koadpunuenr I[Nyaccona 0,29, momyns FOura 1,1 2-10° MITa.

'otoBass Mojnens ruaponaTpoHa pasbuBanack Ha cerky ¢ marom 0,01m,
nocie 4ero 3ajJaBalIiCh IpaHW4HbIE YCIIOBMS (3alperT NepeMemieHHs BO BCex
HalpaBJIeHUsIX NMOBEPXHOCTH 1 Ha puc. 1, KOHTAKTHPYIOWEH C MOBEPXHOCTHIO
OIIOpBI).

Jlanee npuxiagsiBanock nasienue 115 MIla kx BHyTpeHHe#H NOBepXHOCTH 2

CTeHKH HunuHApa (puc.l).
a) 6) B)
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Puc. 1. CeTka KOHEYHBIX 3JIEMEHTOB, I'PaHHYHbLIE YCIOBUSA W IIPHJIOXKEHHAS Harpyska
Mozenu rugponarpona (a). Hanpskenro-nedopMupoBantoe coctosHne Ge3 yaera nmopumns (6),
C y4eTOM IOpIHS (B)

[Tocne mpoBeneHHs pacdeTOB OTPE/IENAINCE HAIIPSHKEHHS B JJIEMEHTaX W
nehopManuy y3oB CETKH BIOJb ocelt X u Y.

Ha puc. 2 npezcrapieHsl rpaQuky paiuaibHbiX AedopManyil BHyTpeHHEH
NOBEPXHOCTH pabodero NUJIMH/PaA THAPOIATPOHA Juis Mojienu 6e3 nopuks (UX) u
ans Mopenu ¢ mopmHeM (Uxp). M3 3THX rpagukoB cleayer, yto MOTyYeHHbIe
pesyipTaThl 0o0eMX MoJeJNCeH palMvyaloTcs | HesHayuTeNsHO. Ilpu  sTOM
MaKCHMaJIbHas OTHOCHTEJIbHAA NOTPEeUIHOCTD [IPY pacyeTax 110 pasHbIM MOJEIISAM
cocTaBHia: Ui pajHanbHbIX AedopManmii — 5.9 % npu abcomoTHOW pa3HHLE B
5.6 10-7m, a nua HampsokeHuit = 0.31 %. DTo ykassiBaeT Ha TO, HTO s
OPaKTHYECKHX PAcyeTOB MOXHO C YCHEXOM MCIIONB30BATh YIPOIIECHHYIO MOJAEbH
0e3 TNpUMEHEHHS KOHTAKTHBIX 3JIEMEHTOB, COKpallas - BpeMsi [0 pacyeTy
KOHCTPYKLIMH.
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Puc. 2. Jluarpamma nepemeIeHus CTEHOK rujponaTpoHa Mozienu ¢ nopusem (Uxp) 1
6e3 nopuas (UX)
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YNCJIEHHOE MOJIEJIMPOBAHME B3AUMOJENCTBUSA
YEJIVMHEHHOUN BOJIHBI C YACTUYHO ITOI'PYXKEHHbBIM B
KUJAKOCTDb TEJIOM

C.B. CTyk0.10B, E.B. CHIKUH

Kemeposcruii 20cydapcmeenniii ynugepcumem

BakHbIM BOIIPOCOM TNPH CTPOUTENBLCTBE IMJPOTEXHHYECKHX COOPY)KEHHH
SBIACTCS M3YYeHHe IMHAMUKH Harpy30K IpH HX B3aMMOJEHCTBHM C BOJHAMH
Gonemioi amnautynsl. HecrauuoHapHble 3aJadd  JAMHAMHKY HEC)KHUMaeMOH
KUIAKOCTH CO CBOOOMHBIMH TPaHHIAMHM TPAAULHOHHO CHUTAIOTCH HENPOCTHIMH,
IOCKONBKY K HETMHEHHOCTH KpaeBOH 3ajauu j00aBNsAeTCA JONOIHUTEIbHAs
TPYIAHOCTB, CBSI3aHHAs C 3apaHee HEM3BECTHOU (PopMo¥i cBOOOJHOH rpaHHIIBL.

B joknaze NpHBOAMTCA anTOPUTM pacueTa 3ajadd O B3aUMOCHCTBUH
YeAUHEHHBIX BOJH Pa3JIM4HOHW aMILTUTY[bl C NMPENsATCTBHAMHU B BHJEC YACTHYHO
IIOTPY)XEHHOro B XHAKOCTH Tema. JUis pelleHHs 3afaud IIPUMEHSETCS METOJ
KOMILIEKCHBIX TIpaHu4dHBIX 2neMeHTOB (MKI'D), ocHOBaHHBIM Ha IIPUMEHEHHUH
uHTEerpasbHoi opmynst Komm. PelreHue nocraBieHHOH 3aadé YCIOXKHSETCS
HaJIM4YHeM JBYX Yy4aCTKOB CBOOOIHOM IpaHMIbl: O U MOC/e IOrPy)XeHHOro Tena.
JInst [OCTPOCHHS OCHOBHOIO HMHTErpajibHOTO COOTHOILEHHS HCHOJb3YyeTCs
aHanuTUIecKas (YHKUHUS KOMIUIEKCHO-CONPSIKEHHOM CKOpocTH. [lnsi onmucanus
TpaeKTOpHii HacTHI (Touex) cBoOOMHON rpaHuLbl MpuMeleTes meTo Jlarpamika.
ITpn arom unrterpan Kommu-Jlarpamka 1 KHHEMaTHYECKOE YCIOBHE 3aIIUCHIBAIOTCS
B BHZie 00bIKHOBEHHEBIX AU((epeHnuanbHbIX YpaBHEHHH IepBoro nopsaka. 3agaga
SBJISIETCA HECTALMOHAPHOH M NI ee pelleHHs NpHMEeHseTcs Meroy Jiiepa ¢
BeIOOpOM Iuara 1o Bpemeny. Ilpumensemas MeToAMKa MO3BONAET BHIOMpATh Iuar
I10 BpeMEHH MCXO/A U3 JABYX YCJIOBHH:

- mofasi 9acTHI@ XHUAKOCTUH 3a BPEMEHHOH 1Iar HE MOXET I1EePeMECTHThCS
Ha paccTosiHue Goublle 3aaHHOTO;
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