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onTUMMN3ALUUNA KOHCTPYKLUUN COABOEHHOIO KABECTAHA
C UCMNOJIb3OBAHUEM KOMIMbIOTEPHOIO MOAEJNTUPOBAHUA

H. A. Ilbipranosuy

Yupeorcoenue oopazosanus «l omenvckuili 20Cy0apCcmeenHblil meXxHU4ecKull
yuusepcumem umenu I1. O. Cyxoco», Pecnyonuxa benapyco

Hayunsriii pyxoBogutens 0. B. MapTesHoB

Mcnonb30BaHue CIBOCHHOIO KabecTaHa yIydIlaeT NPsIMOJIMHEHHOCTh METAJUIOKOPAA
U CHWKAeT OTKJIIOHEHHE OT (JOPMBI PE3UHOBOTO MOJIOTHA C APMUPYIOLIUM CJI0EM U3 TaKOTO
MeTaiokopaa. KoHCTpyKTHBHBIE 0COOEHHOCTH paboThI y3i1a CIBOEHHOTO KabecTaHa Mnpu-
BOJIAT K BBIXOJly €r0 U3 CTPOsl, YTO NPUBOJAUT K YaCThIM PEMOHTaM 000pyI0BaHMs U CHU-
YKEHUIO TIPOU3BOAUTEIHLHOCTH.

Ilesnb: mpoBecTH aHAJIW3 KOHCTPYKLHUHM CABOEGHHOIO KabecTaHa € MCIOJIb30BaHHEM
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS U BbIpAOOTATh MPOEKTHOE PELICHHUE VISl BHEIPEHMUSL.

Jis coxpaHeHHsT KOHKYPEHTOCIIOCOOHOCTH MOJIy4aeMOro METaJUIOKOpAa TpedyeTcs
MIOCTOSTHHOE COBEPIICHCTBOBAHKME B OOJIACTH NMPUMEHSIEMBIX MAaTEepPHaJOB M B IpoIleccax
BOJIOYEHHS IIPOBOJIOKM M CBUBKM MeTaulokopaa. OJHUM M3 TaKMX COBEPIICHCTBOBAaHUMI
ABJIIETCS. MOJEPHU3ALUS HUCIIOJIb3YEMOTo 000pyAOBaHUA. DTO KAcaeTcs MAallMHbl CBUBKU
metasuiokopaa Ri-10M. OcoOeHHOCThI0 MOJEPHU3UPOBAHHON MalMHbI Ri-10M sBiseTcs
CKpyuuBaHuE B OJuH 3Tar. Eciu B cTannapTHON Bepcuu MamuHbl Ri-10 cepieyHUK CBU-
BaJICSl OTIENBHO OT OCTaJbHBIX NIPsIEH, TO B MOJEPHU3UPOBAHHON MAaIlMHE NPOUCXOIUT
OJIHOBPEMEHHO CBUBKA BCEX IEMEHTOB METAJUIOKOPAA.

B orimune ot mamuHel Ri-10, B MOAEPHU3UPOBAHHON MalllMHE UCIOJIb3YETCS CIABO-
€HHbIN KabecTaH, KOTOPBIM COCTOUT U3 ABYX rajeT pa3HbIX AMaMeTpoB. ['aera ¢ MeHbLINM
JUaMETPOM HMEET IUIOTHYIO IIOCaJKy Ha Baj 4epe3 IINOHKY, B TO BpeMs Kak rajiera
¢ OOJBIIMM AMAMETPOM MMEET MOCAAKy 4epe3 MOIIIMIIHUKA U MOJydYaeT KpYyTSIUNd Mo-
MEHT uepe3 cucteMy (pUKIMOHOB. Pa3Hble quaMeTphl rajer, 3aKperuieHHbIX Ha Bajy, I10-
3BOJISIFOT MOJIYYUTh Pa3HbIE JIMHEHHBIE CKOPOCTU HA UX MOBEPXHOCTH, YTO B CBOIO OUYEPE.Ib
MO3BOJISIET CO3/1aBaTh JOINOJHUTEIbHOE HATSHKEHHWE M IOJIydaTh METaIoOKopa ¢ Oojee
IUIOTHOM KOHCTPYKIMEH, a CUCTeMa (PPUKIMOHOB IO3BOJIIET aBTOMATUYECKH MOJICTPaH-
BaTb CKOPOCTb ISl IPEAOTBPAILECHUS Pa3pblBa METAITIOKOPAA.

ITockonbKy MoOJEpHHU3aLUsl CABOCHHOIO KabOecTaHa BHOCUT M3MEHEHHS B Harpys3ku
Ha y3eJ, a TaKXKe Ha UX PACIpeNeseHHs,, TO OCHOBHOM 3aJauell sBISETCS pacdeT KOHCT-
PYKLIUH y3J1a CIBOEHHOTO Ka0ecTaHa C UCIOJIb30BAaHNEM KOMITBIOTEPHOT'O MOJICINPOBAHUSI.
3D-mozens y3na HaTsSHKEeHUs CIIBOGHHOr0 KaOecTaHa IpejcTaBieHa Ha puc. 1.

Puc. 1. TpexmepHas MOZeNb y371a HATSHKEHHS CABOCHHOI0 KabecTaHa

OCHOBHBIMH DJIE€EMEHTAMU pacucra ABJIAIOTCA: BaJl, MOAUIMITHMKOBLIC OIIOPBI Bajia,
a TaKke 3y0vaToe Koieco Balia, Yepe3 KOTOpoe MPOHUCXOAUT Mepeiadya KpyTSIero MOMEHTA.
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OTIOp TIPE/ICTABIICHBI HA PHUC. 2.
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Puc. 2. Dmopa u3rubaroniux MOMEHTOB, pEaKIIUN OTIOP

W3 puc. 2 BUAHO, 4TO HanboJee HarpyKEHHOMU ABJISETCS LIEHTpaJIbHAs Oropa
[TockonbKy Baji 3aKpervieH Ha MOIUITHUKOBBIE OIIOPBI, TO ObUIM MPOBEIEHBI UX pac-

yeTsl B cooTBeTcTBUM ¢ ['OCT 188542013 u 'OCT 18855-2013. Texuuueckue xapaxre-
PHUCTUKHU TOJIIMITHUKOBBIX OMOp y3Jia KabecTaHa mpejcTaBiieHbl B Ta0iu. 1. [TomyuyeHHble

JIAHHBIE TI0CTIE pacyeTa MOKa3aHbl B Ta0I. 2.

I[J'ISI OIIPCACIICHUA pCaKIHUU OIIOp U I/ISFI/I68.IOIJ_II/IX MOMCHTOB Ha Bally, a TAaK¥XC IJIA
MMOCTPOCHUSA SIIIOP ObllIa HMCIOJIB30BaHA CTaHJapTHasd MCETOJHKa pacycTa SKBHUBAJICHTHOM
0aJIKy Ha CTaTUYECKHE Harpys3KHu. HOCTpOGHHaH SIIIOpa I/ISFI/I68.IOIJ_II/IX MOMCHTOB, p€aKIUU

Tabauya 1

pecypcy MOALIUMIHUK COOTBETCTBYET IKCIUTYaTal[MOHHBIM TPEOOBAHHUSIM.

Texnunueckue XAPAKTEPUCTUKHA NOAIIUITHUKOBBIX OIIOP y3Ja KadecTaHa
Pasmepsl, MM I'pyzonoanemuocts, H
O06o3HaueHne Macca, Kr
d D B MUHAMHYECKas | cTaTHYecKas
160509 45 85 23 18600 33200 0,51
50206 30 62 16 10000 19500 0,197
Tabauya 2
PacuetHbIe AaHHbIC¢ MOJIIHITHUKOBBIX OMOP
JKBUBAJEHTHASA . Pacuernas
HaumenoBanue PacuyeTHblii pecypc
S — THHAMHYECKasI N rpy30n01beMHOCTh
Harpyska P, H ? Cpacs H
160509 845,63 749392 1967,71
50206 255,81 4206870 10626,59
PacueTr moaqmumImHUKOBBIX OMOP MMOKAa3aJl, YTO IO YPOBHIO HAJIE)KHOCTH U PACYETHOMY
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[Tpu pacueTe HUIMHIPUYECKON SBOJILBEHTON KOCO3yOO# Mepeaayu BHEIIHETO 3alen-
JIeHUs OB MPOU3BEACH PACUET C UCIOJIB30BAHUEM JABYX METOAOB. DTO pacyeT reOMeTpHU-
yeckux napamerpos B coorBeTcTBUU ¢ ['OCT 1653270 u pacTeT Ha IPOYHOCTH U BBIHOC-
JIMBOCTb TEOPETUUECKUM MeTo10M B cooTBeTcTBUM ¢ ['OCT 21354-87.

ITo 3amacy mpoYHOCTH IPU pacyeTe Ha KOHTAKTHYIO BHIHOCIUBOCTb 3y0UaTOE KOJIECO
COOTBETCTBYET JKCIUTyaTALlMOHHBIM TPEOOBaHUSIM, TaK KaK 3arac MPOYHOCTH IPU pacueTe
Ha KOHTaKTHYIO BBIHOCIMBOCTb OOJIbIIIE MUHUMAJILHOTO KOA((HUIMEHTa KOHTAaKTHOW BbI-
HOCJIMBOCTH, YCTaHOBIEHHOTrO B cooTBeTcTBHU ¢ 'OCT 21354-87 (1, =138 > 5}, =1,2).

[To 3amacy nmpoYHOCTH 3y04aToe KOJECO COOTBETCTBYET 3KCILIyaTallMOHHBIM Tpebo-
BaHMM, TaK KakK 3amac MPOYHOCTH OOJIbIIE MHHUMAIILHOTO KO3 QHIMeHTa 3amnaca npod-
HOCTH, ycTaHoBJIeHHOTo B cootBeTcTBUU ¢ 'OCT 21354-87 (0, =3,97 > 54, = 2,5).

[To ko3 dunmeHTy 0ceBOro MepekphITHsS 3y094aToe KOJIECO HE COOTBETCTBYET Tpe-
OyeMbIM HOpMaM, TaK KaK MOJYyYEHHbIH KO3((UIIMEHT 0CEBOT0 MEPEKPHITHS, MEHbIIE Tpe-
Oyemoro, ycranoBieHHoro I'OCT 16532—-70. KoaddummeHt oceBoro mnepekpsITusi, 107-
KEH SIBIISTHCS LEJIBIM YHCIIOM WJIM MAaKCUMAaJIbHO K HEMY MPUOIIKEHHBIM.

B cBsA3u ¢ TeM uTO paccuuTaHHBIN KO3()(HUIMEHT OCEBOTO MEPEKPHITHS HE COOTBETCT-
BYET PEKOMEHyeMOMY, ObLIO MPEJIOKEHO YBEIMYUTh IIUPHUHY BEHIIa 3y04aTroro kosueca.
CymmapHas JUIMHAa KOHTAKTHBIX JIMHUH OyJeT Bce BpeMsi OCTAaBaThCs MOCTOSHHOM, YTO
OsaronpusATHO 11 pabOoThI epeiauy, TaK KaK Harpy3ka Ha 3yObs B IIPOLIECCE 3aleIICHHS
OyzeT ocraBaTbCs IOCTOSIHHOM, a IIlyM M JAMHAMUYECKHWe Harpy3ku ymensbiarcs. [lo-
CKOJIbKY PEKOMEH/yeMbI KOI(P(DUIHMEHT OCeBOro Nepexkphiths &, >1,0 TO Tpebyembiit

pasmep 3yOuaroro BeHua kojueca b,, MM, Oyaer paBeH: 31 Mm.

Ha ocHOBaHMU MONTy4YeHHBIX JAHHBIX ObUI MPOBEAEH MepepacueT 3yOouaToro Koseca
C YYETOM NOITy4eHHOU mupuHbl BeHua b, =31 mM. IloaydeHHble JaHHbBIE ObLIN 3aHECEHBI

B Ta0I1. 4 111 CpaBHEHMUS.

Tabnuya 3

Ta0Juuna cpaBHeHUs1 JAHHBIX

3anac npouHocTu | 3anac NPoOYHOCTH 3anac npouHocTu
b MM NpHU pacyere NpH JeficTBUN 3anac npouHocTn Npu u3ruode
”? HA KOHTAKTHYIO MaKCHMAaJIbHOT0 Npu u3ruode MaKCHMAaJIbHOI
BBIHOCJIUBOCTH MOMEHTa HArpy3Koii
25 1,38 2,83 2,05 3,97
31 1,46 3,05 2,56 4,95

JlanHoe pelieHue Mo3BOJISET YBEIMUYUTD 3arac MPOYHOCTH B cpeiHeM Ha 15 %, a Tak-
K€ CHU3UTh HETraTUBHOE BO3ACHUCTBUE HA 3y0UaToe KOJIeco BO BpeMsl SKCILTyaTal|H.

[To pesympTaTtam HCCIEIOBAHUS IOCTPOCHA KOMIBIOTEpPHAS TPEXMEpHas MOEIb
C/IIBOGHHOT'0 KabecTaHa, OIpe/iesieHa cXeMa Harpy3oK Ha Bal y3jia KabecTaHa, pacCUUTaHBbI
peaKnuy ONop M MPOTHO3HBINA PECypC MOIMINITHUKOB, OTpeieeHbl K03((OUIMEHTHI 3amaca
POYHOCTHU 3yObeB 3yOUaTOro KoJjieca, BHISIBICHO cab0oe MECTO B KOHCTPYKIIMHU y371a Kale-
CTaHa, NMPEeJJI0KEHA ONTUMHU3AIHS KOHCTPYKIMH (YBEINYNTh IIUPUHY 3y0UaTOro BeHIa Ha
6 MM), TEOPETHUECKUM METO/I0M PAaCCUUTAHbl apaMeTPhl 3yOUaToro Kojieca ¢ yueToM OIl-
TUMHU3AIHH.
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