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HO.B. KupunuH, B.K. LasepauH

y <

PacueT WNUHAENLHOro y3ana KOHCONbHOro (pe3epHOro CTaHka BbiNonHAEM UC-
nonbays nporpammy «SPINCH». 3ta nporpamma npeaHasHadeHa Ans asToMaTusu-
POBAHHOrO pacyeTa CTaTUYECKUX U AWHAMUYECKUX XapakTepUCTUK LUNUHAENLHOro

yana MeTannopexyLlunx CTaHKoB Ha OCHOBE MUCMNONb30BaHUA CTEPXHEBOro Mertoja , . - -
h S t%hmco TTE'mt Rk’ eao o 0 hdg “HWYem Yy Tt e Too'e*mt h x C
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KOHEUHbIX 3NEMEHTOB ¥ MOAAMNLHOTO aHanuaa. B CBA3U C YCNOXHEHNEM KOHCTPYKLIUA R . y L ea o .
W NOBbILLEHMIO TPeBGOBaHUIA K METannopexywum craHkam Bce Gonee akTyanbHou c e ° X 'Ee’?:to It ~ S0 hm t° ™ et hOO ) o b
CTaHOBUTLCA 334a4a WX MHOTOKpUTEPUanbHOM oueHku. Bo MHOrMX cnyyasx nokasa- a mm Fl - n < < 5 .
Tenw KayecTBa CTaHka ONpeaensioTCs KOHCTPYKUMEN WnuHAeNLHOro yana. Ux oueH- . . K c CPW i) *CD7T# e h ) a teeeo TO; e h oo oc m R *t ’ m
Ka Ha CTafuu MPOEKTUPOBaHWA ANSA anbTepHaTUBHbLIX BapuaHTOB MO3BONAET Bbl- 0] e ™ ox ae ot = . ’ A T2 N @ " o *
BpaTh NyULMIA BAPUAHT 1 UCKMKOUUTE BO3MOXHOCTb rpyBbiX MPOCHETOB. — LA ° * ’—<o me ° wh X 232 *YFT: n E'Ye S :-\m-l ,_2012-' c P -48. 0

Mpu pacyete WY ero KOHCTpyKUus NpeacTaBnaeTca MMOCKOW pacyeTHOW cxe-
MO B MPaBoii NPSMOYroNbHON cuCTEMe KoopauHaT (X, y, @y). Ock X coBnaaaeT ¢ h Y . mt o e ” 90
OCbi0 WNUHAEeNs. B pacyeTHyro CXeMy MOTyT BXOAUTL CMEAYHOLNE 3NIEMEHTbI L <

1) ynpyrue CTEpXHU C pacnpeaeneHHon Maccoi, OTHOCUTENbHBIA KO3PDULIU- M & RS Sk 2] - a
eHT paccenBaHusa aHepruu pasex 0,7, y K- -M 51 K

2) HEeBECOMbIE yNpyro — AMCCUNaTUBHbBIE MPYXUHBI (ONopkbI wnuHaens); p C

3) accuMeTpUYHble TBepAble Tena (NaTpoHbl, Koneca, runb3sbl, dpesbl) ¢ co- €
CPEAO0TOYEHHBIMU B LIEHTPE THXECTU UHEPLIMOHHBIMU nNapameTpamu (maccou, Mo-
MEHTbI UHEPLUUM MacChl).

PacuyeTHasa cxema LY koHconbHoro pe3epHoro craHka BbINOMHAETCA C y4e-
TOM BbILLEN3NOXKEHHBIX NPEANOXEHUA U NpuBeaeHa Ha puc. 1. N h
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METAJIJTOPEXYLWWE CTAHKW

HccnenoBaHne AHMHAMHWYECKWUX XapakTepUCTHK
HEE}F[HEﬁ CHCTEMb! TOPHU30OHTANBHO-PACTOYHONO CTaHKD

A.T.H. 0. B. Kupunun, E. A. CnupupoHos Jf ¥arTY, r. YnseHoece

Pacsuer cTaTHHec KM M IHHAMMHECKHE XAPaKTepHe-
THE Hecvinx cuetes (HO) seTammopescviunx craH-
koB (MC) — coomHasn KOMILIEKCHAR 3038544, AHATH-
THHECKDE PelIEHHE ITOM 3A084N B NouHoM obbeMe |
© BRICOKOH CTEMEHES A1eKBATHOCTH PeIyIETATOR pac-
YeTH IKCOCPHMEHTATEHEIM TAHHEIM [TPAKTHYECKH
seaoamoxHe. [losmoMy 3mauM pacaeTa 1 MOdeTHpo-
parud HC MC ofsubo pewianT © HCnoabIoBaHHeM
TeX HIH HHEIX YTIPOIAKLINE MOASTEHEY NPeIcTaR e~
HHIl, EKAK NPABHIO, 4HCIeHHBsM setogasud. [po-
FPAM B HHACHEPHOTO AHETH 3, OCHOBAHHEIE HE NPH-
MEHEHHHM METOJA KoHedHex atemeHtos (MES), or-
KPBIBAKT B 3TOM OTHOWESHHH HOBRIE, DOMCE WHPOKHE
posmockHocTH. Koncrpykumn HC B usx monyT Guite
MpelcTARTEHE Be3 IHAYHTEIEHEX YIPOLWIEHAE B BHIE,
OTPEGKRBOLLEM PealbHYE MEOMETRHID M CBOACTEA Ma-
TEQHANOE, YT0 Je18eT PACHeT Hoiee TOUHBIM.

Hna amannia aueaseqeckod cuctema MO, a
MMEHHO ATH MOIETHPOBAHEA M POCMET CTATHYECKHN
M IHHAMHMECKHX XAPAKTEPHCTHE E00 YIPYIoi cHcTe-
skl Bocnonssyeses ME3. Teoperuueckmil pacyeT mu-
HAMHMECKOH XAPAKTCPHCTHEW CTAHKA COBMECTHO C
pacHeToM ero BHRPOYCTOHMHBOCTH MPeICTaRIHET CO0-
G0l VHHKANEHEIT AHATHTHYEC KNI « HHCTPYMEHTS, KO-
TOPEI NOIBOIRET NPEISTHTE PACHETHERS TEXHOAOMM-
YECKHE XEPAKTEPHCTHEN ([ IPOHIB0INTE ILHOCTE B TOY-
HocTE) MO ewe Ha 3Tane ero NpOCKTHPORAHNA, KOTIM
CiM OFLEKT HOCICAOBAHHA OTCYTCTRYET.

CHluecTRYET MEORCCTEO MPOrPaMMHEE MPOIYETOE,
peammayionx. MKS. Onuem 13 sawbones nprestie-
MBIX, NOMOUHOLINY PELIETE JIE4H MEXAHHKH KOHC-
TPYELIMIL, RRIHCTCA MporpaMMELi xosmiexc ANSYS.

Ocuossoil atan moseanposanns HC MC — pas-
paboTea pacdetHoil monenn (PM) u ee pasbumenwe
ceTkodl KoHednbix anemenTos (K3). C nensmo yaenn-
weHnA yucna K3 cnegyer pasbusars PM penvasproii
cerkoil. Boasuoe anaygenne umeet Tacke paisep K3,

CreayeT OTMETHTE, MTO Moche pasbHeHHA CeTED
KoHedHEX 3teseHTos PM e e npurogsa anm npo-
peneHnd pacderos. Heobxoauso 3aaats napaserps
saTepuatos Datosex getanei v PM cruxos, a Takxe
napasmetpsl onop MO [1]. [Mapasetpin marepuana Ga-

JOBBIN JETANCH MOBHD CHHTATE QOCTOBEPHO W3BECT-
HEIMH: IT0 CTRIL WIH MYTVH C HIBCCTHEIMM MEXEHIE -
kMmn ceoiicTeamn. Hanbonsme sampyaHeHus Moyt
OLITE CEHMAHE C NPABWIEHEM 31IAHHEM NEAPAMETPOBE
PM onop n cTeikos Gazoswx geTancii.

FHayeHnd RecTrocTei o koodepruneHTL ¥ BHYT-
PeHHETD TReHA B K03 LIeHTa L PRCCCHHHE 3HED-
FHH MOIETEH NOIBIGKHLX CTHKOE M ONOp BO BCEX KO-
OPANHATHEX HanparneHnax MO mon, 2A6200E. ue-
MOEIVEMEIX B €r0 CTEPAEHE B0 MOLEIH, [IPHBELEHEL
g Tafn. 1 » 2 Paceserdan sogen: HC MC w Hanpae-
JNEHNE KOOPIMHATHRX OCeil noKasaHs Ha pac. 1.

Taiamm 1

o= 10" (H/w)

Moneas craEa B HGIIPRIETCHEH DTl

o | or [ird
« Babka—crodiss 0,048 | D02 | 0,316 | 0,12
«CTofika—cTaHnRs 0,621 (@621 | 04913 | 0.3
SCTAHNHE—CAHH KPECTORLE o, 06 | 026 7 0.3
«Canu kpecTonse—cana sepasies | 0,13 ) 0,21 23 0.3
<Al BEpXMHE—CTOEs 08| 02 | 075 | 0.3
Tafamm I
Tun cmopu | Hanpamnense ocedi | o0 1F, Hiw R
Dcroste X E.05 2
onops Y k.03 11,2
oF il 1252
Onop noa ity 16,1 16
crodikoii Y 2 15 136
oz 3 4173

Ha puc. 2, a—d npeactasnens PM cruikos Gaso-
Beix geratcil MO son. 2AG2HDE . oCHELIEHHOID YY-
rYHHOI cTofikoil. ClelyeT OTMeTHTE, YTO 3HAMCHHA
BEICOTE M TOOLIMHE! OB000MeE CTeHOE Kopobkn PM
cTea pasHe | n 2+ 1072 sm cooreeTeTBeRnD [2].
ST APEMETPE MHHAKOBEL 1TH Boex cTeikos PR HC.

Kecrkoctune napaverpu PM onop sapawT xa-
MPAMYR EAK IHAMCHMA BECTROCTEH PeaisHEy onop
B CODTBETCTBYROLMY KOODIMHATHRIX HATIPEETEHHIX
{cw. Tabn. 2).
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B pesynsTarte NpoBSaSHHOM MCCNEA0BAHWA CASNaHL CReyowWe BIBOALI.

1. 3KCnepMMEHTAaNsHas  nposepka  pazpaboTaHHol  nporpammel ansa
KOMMNBHOTEPHOM  MMMTAUMOHHOMS  MOOSNWPOBAEHWA  KMHEMATHEM  npouscca
aybodipeseposania UMNUHOpWYEcKMx NpaMoayGeix ¥ koco3yObix KONEC JYepBAYHO-
MOAYNEHEIMM pe3amy € OCEBOA NOA3YER NOIBONAST COENATL 3SKNKYEHWE O
BOIMOMHOCTH ©2 MCNONb3IOBAHWMA ANA AOCTOBSpPHOMD ONpefensHns MUHUMAaNLHOR
ONWHBI BXOAHOA M BLIXOAHOW YacTel pea.

2. B HekoTopblX CNy4asx YCTAHOBNEHO CYLWECTBEHHOS OTNMYME 3SHAYEHWRA
MUHAMENBHOR AMNAHB BXOOHOA W BbIXOOHOR YaCcTed YepBAYHO-MOOYNbHbIX pes,
NEMy4YEHHLIX MOOENMPOBAHHWEM M NO CNPaBOMHOA NUTEpaType.

3. YeTaHOBNEHD CYLECTBEHHOE BNWAHWE BENWYMMHEl OCEBOR NOAAYM Ha
MHHHUMANBHYH ANWHY BROOHOA YECTW YEPBAYHO-MOOYNLHLX pPes W HanpasneHus
OEMHEHUA NOOEYH HE MMHAMENLHY ONAHY K8k BXOOHOA Tak KW BLIXOOHOR YacTed
dpes.

4. OnpegsneHa MUHWUMANBHAA OMNAHE BXOOHOA W BbIXOOHOW HYacTer
CTAHOAPTHLIX = NPELUMINOHHBIX = YEpBAMHO-MOOYNbHEX pes npuw  obpaboTke
UMAWHAPKMYECKKX NpAMO3yOLx M kocodyGelx (C YINOM HAKNOHE BUHTOBOW NUHMK
3ybbes oo 30°) konec © mogynem oT 1 Ao 9 mm W wwcnom 3yBees ot 20 ao 135 ¢
oceBoR nofjaded oT 1 ao 3 wmmiof OTAEBNBHO ANA BCTPEYHOMD W NOMYTHOTO
sybodpeseposania. MNonyyeHbl pErpeccHOHHbIE YPABHEHWS.

CNMUCOK NWTEPATYPEI

1. MNpowssopcteo 3yBuaTeix konec: cnpasouHWk/C.H. KanawHwkos, A.C.
KanawHukoe, MW, Korad » ap.; noa obw. pen. 6. A Tadua -3-& nan., nepepab. u
ponon. = k. MawusoctpoeHue, 1990, — 464 c.

2. Nonoxud O. B., Tapanawos A. C., Xapnamoe . A. Hapesanwe 3yGuatbix
npodMnel WHCTPYMEHTAMM YEpBEAYHOMD TUna: cnpasouyduwik’nog pea. L A
Xapnamosa.—~M.: MawvHoctpoeHue, 2007, - 240 c.

3. Cewgertenscteo 2008612202 P& o rocygapcTESHHON peErMcTpauMu
nporpammel  Ha  3BM.  Mognporpamma AnA - MOOENMpOBEHWA  nNpouecca
aybodpessposadnA yepsAdHoA cpeson B paboued cpepe naketa Unigraphics
M¥4 0/B.B. Nemuaoe, A B. Monoswdg; ¥YNITY. = 2008.

4. Kaues N.I. Cratnyecime MeTodbl MCCNEAOBAHMA PEXYLLEND MHCTRYMEHTA. —
Mza. 2-e, nepepab. w pon. = M.: MawwnocTpoerue, 1974, - 231 c.

YOK 621, 814 3-181

MCCNEAOBAHWME HECYLWEA CMCTEMbI KOHCONMLHOMO BEPTHMKANLHO-
DPE3ZEPHOMNO CTAHKA

HO.B. Kupunun, A.B. CemeHoB

B panHoin pabote npegcTasneqa, KOHEYHO-3MNEMEHTHER MOOENE KOHCONBHOMD
thpesspHOro CTaHKa, koTopas Obina cojfaHa © noMowsio CANP SolidWorksu
WMNORTHPOBaHE B NPOrpaMmHbIi koMnnexe ANSYS.

MakeT NpvknagHsx nporpami ANSY'S oTHOCUTCA K KNaccy "Tswenbix" CHETEM,
MMEST PECIUWPEHHBIE BEIMWCTIMTENBHBIE BOIMOXHOCTH W ABNAETCA HE CErogHALLHWA
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