CTi pyxy KpaHy. LLinKom ACHO, W0 MUTaHHA KOpeKuiT AOPeYHO CTaBUTK NLLE 3a
BIICYTHOCTI 6paKyBa/ibHUX YNHHUKIB. Maroun Ha yBasi, W0 HasABHICTb B MO/IOBHUX
HECIBHUX enleMeHTax MeTany 3 yAapHOH0 B’A3KICTIO MeHLLo 3a 20 Hm/cm? € sBu-
LLLEeM HETMNOBMM, MOXKEMO 3a3HaUYNTW, LLLO B NepeBaXxkHil BiNbLIOCTI BUNaAKiB Hal-
BaXK/IMBILLIMM YMHHWKOM OpaKyBaHHSA € BEIMUMHA BiJ’€EMHOIO NPOrvHY roI0BHUX
banok.

OTXe, B HabiNbLL TUNOBOMY BUMAAKY HaNeXUTb BU3HAYMTU ONTUMAIbHY B
HOBI CUTYaL|iT BEIMUNHY BaHTaXKOMiAiMa/IbHOCTI, a TaKOX LLUBUAKOCTI Pyxy Kpa-

HY.
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POMALLIOB A1.B., PEAOPOBUNY B.A., OKT. TeXH. HayK

METOAOO/10I A NCCNEOOBAHUA 3D HAMNPAXEHHO-
OEPOPMUVPOBAHHOI O COCTOARHNA 3OHbI LLWJTNPOBAHNA
NP1 AMHAMWYECKINX HAT PY3KAX

B nocnegHve rogbl onTuMm3auum U3genuii 1 Npom3BoACTBEHHbIX NPOLIECCOB
YLENAeTCsA B MPOMBbILLIEHHOCTI 60/bLLIOE BHUMaHKWe. B 3TOI CBA3M NOMYYnIn 3Ha-
4ynUTeNbHOE Pa3BUTME TEXHOMOTUU BUPTYaSIbHOTO MOZLENMPOBAHMA, MO3BOMAIOLLME
B KOPOTKME CPOKM U C HaMMEHbLUMMU 3aTpaTaMu BbIMNOMHUTL ONTUMU3ALMIO, UC-
MoMb3ys HATYPHbIA 3KCNEPUMEHT Kak MPOBePOYHbIi. COBOKYMHOCTb METOZOB U
CPEeACTB, peann3yrolWmMx MOLENNPOBaHMEe W ONTUMU3ALMIO MPOU3BOLCTBEHHbLIX
MPOLLeCCOB HOCUT Ha3BaHWe BMPTYaIbHOro NPOM3BOACTBA.

cxoaHble gaHHble: PU3NKO-MexaHUYeCcKme CBOMCTBa 06pabaTbiBaeMoro Ma-
Tepuana

Llenb: onpefeneHne MapKu CBA3KW; OMpefeneHne Mapku asiMasHOro 3epHa;
onpeaenieHne KOHLEHTpaunn anmasHbIX 3epeH; onpefeneHune 3epHUCTOCTU; onpe-
[ieNleHne PeXkKMMOoB LLINGOBaHWS.

icnonb3oBaHWe KOMMbHOTEPHbIX MH(OPMaLMOHHbLIX TexHonornin (KUT) Ha
BCeX aTamax >XM3HeHHoro uukna AKM paccmaTpuBaeTcd Kak MpuonmxeHue K
ngeonormm CALS-texHonorum (Computer-Aided Logistics Support) [1]. PelueHue
MoCTaB/IeHHbIX 3a4ay 6a3npyeTcs Ha UCMOo/b30BaHUKM MakeToB nporpamm COS-
MOS, ANSYS, NOSTRAN, npegHasHayeHHbIX 414 nccnenoBaTelbCKMX pacyeToB
MeTOA0M KOHEeYHbIX 3/1EMEHTOB.

[MakeT «Ansys» MO3BOJIAET B TPEXMEPHOM MU3MepeHUKn (TpexmepHast MOjesb)
cumTaTb 061aCTVM NaBHbIX HAMPSXeHWU, SHEPTUN U NIOTHOCTU 3Heprun aedop-
Maummn, TeMnepaTypHbIX MO W, TakKXKe 4YacTOTy COOCTBEHHbIX KO/iebaHuin as-
MasHbIX 3epeH. BaxxHoe npenmyLLecTBo MeToAa - BO3MOXHOCTb O4HOBPEMEHHOTO
N3yYeHUs Hanps>keHWid, 00ycnoBnmMBas ANs BCEX B3aMMOCBSA3aHbIX 3/1eMEHTOB
TPEXMEPHOW CUCTEMbI "3epHO- MeTa/lofasa -CBA3Ka " C pas/INyHbIMU (PU3MKO-
MeXaHNYeCKUMU CBONCTBaMW ee 3/1IeMEHTOB M YC/IOBUIA Harpy»eHus. INpu uccne-
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[0BaHNV B3aMMO/ENCTBMS 3epHa C 3ar0TOBKOM, CBA3Ka, 3epHO, MeTasiodasa 1 3a-
roToBKa paccMaTpuBalOTCA MPOrpaMMoi Kak ynpyrvme HenpepbiBHble Tena. Tak
KaK CamoOi pacnpocTpaHeHHOW (HOPMOI a/IMa3HOro 3epHa CUMTAKOTCA OKTa3jp,
(hopma TpexmepHble KOHEYHbIE 3/1EMEHTbI MPUHATLIM 6/IM3K0 K HUMY. Takou noga-
XO[ [OKa3bIBaeTCA TakXKe TEM, UTO MpY paspyLLUeHUN asiMasHbIX YacTul, (Mpoayk-
Tbl) paspyLLeHns, UMerOT hopMy oKTaagpa. [2]

Ha pucyHke 1 npeAcTtaB/ieHa CeTKa KOHEYHbIX 3/1eEMEHTOB B MOAENN «CBA3Ka—
afIMasHoe 3epHo—MeTannoMasa—obpadaTbiBaeMbIin MaTepUa».

Puc. 1. KoHe4yH03/1leMeHTHaa MoJeNlb CUCTEMBI
«CBf3Ka — a/IMa3Hoe 3epHO — MeTanodasa — 06pabaTbIBaeMblii MaTepuan»

Ha prcyHke 2 npefcTaBneHbl pe3ynbTaTbl pacyeTa npoLeca coyaapeHns ane-
MEHTOB CUCTEMbl «CBfi3Ka—a/IMa3HOe 3epHO—MeTaiofasa» ¢ 0bpabaTbiBaeMbIM
MaTepuanioMm. PesynbTaT npeAcTaBfieH B BUAE 3KBMBAIEHTHOIO HaMNpPsHKEHUA Mo
LWKane Mu3seca.

@) (6)
Puc. 2. kBMBasieHTHOE HarnpsxkeHne (hoH Mu3ec)
B M/IOCKOCTW CMMMETPUK (a) 1 30Ha coyaapeHus (6)
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Cnucok nutepatypbl: 1. 'pabueHko A.WN., flobpockok B.J1., B.A. degoposuy 3D MofenmpoBaHue as-
Ma3HO0-abpasnBHbLIX MHCTPYMEHTOB 1 MPOLECCOB LWNMGoBaHMS. — XapbkoB: HTY «XTIMW», 2006.-364c¢. 2.
FrydrySek, K.: Probabilistic Analysis of the Hard Rock Disintegration Process, In: ActaPolytechnica,
ISSN: 1210-2709, Vol. 48, No. 4, pp.52-59, Prague, CZ, 2008.
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COBPEMEHHbBIE TEHAEHUNWN PA3BNTUNA INMPNBOAOB
N CUCTEM YTIPABJIEHNA MEXAHNSMAMMA
NOAbEMHO-TPAHCIOPTHbLIX N CTPOUTEJIbHbIX MALUWH

OfHMM 13 nyTeil obecreyeHUss YCTOMUMBOIO MPSIMOSIMHENHOIO ABUXEHUSA
KpaHOB MOCTOBOIO TUMa N YBENYEHNA BPEMEHU CBOOOLHOIO [ABUXKEHUSA ABNAETCA
MCMOMb30BaHNEe CUCTEM aBTOMATUYECKOW CTabunmsaumm ABMXEHUS KpaHa 6e3 ne-
pekoca.

B nocnegHee Bpems NpeasioKeHO 3HAYMTENIbHOE KOMIMYECTBO TEXHUYECKMX
PeLUeHW, HanpaBNeHHbIX Ha aBTOMAaTU3auuio ynpasieHUs TPaeKTopuen ABuKe-
HUSA KPaHOB C pasfesibHbIM 3/1eKTPOMEXaHUYEeCKUM NPUBOAOM, B OCHOBY KOTOPbIX
MOJI0XKEHO [1Ba OCHOBHbIX MPUHLMNA:

e MaKC1Ma/bHO A0NYCTUMbIA 3aber CTOPOH (Mepekoc);

e HENPEPbIBHOE YNPaB/ieHNe TPAeKTOPUEN ABVKEHNS.

OCHOBHOM MPUHLMN paboTbl CUCTEMbI, OCHOBAHHOMW Ha MakKCMMaslbHO [O0Mnyc-
TUMOM 3a6ere CTOPOH KpaHa (MepeKkoce) 3ak/o4aeTCca B ClefYHLWEM: AaT4uKu,
BbINO/IHEHHbIE B BUAE M3MEPUTE/bHbIX KOMEC, 3NEKTPUYECKMX METOK BAO/b NOA-
KpaHOBOr0 MyTu, U3MepuTeNen nepekoca n 1.4., U3Mepsist PasHOCTb (MakCMMasibHO
[OMYyCTUMbIV MepeKkoc) nyTu, NPOMAEHHOIo ornopamu, AakT CUrHaI Ha OCTaHOBKY
3aberatoLleit CTOPOHBI.

PaboTa Takmx CUCTEM 3a4acCTyt0 He3((eKTUBHA, BC/EACTBME BO3MOXHOCTU
3HAUYNTENbHON MOrPeLIHOCT M3MEPEHUs, HEOBXOAMMOCTU 4YacTOW HaCTPOMKW,
TLWATENbHOro yXoja.

Bonee NporpeccMBHbLIMK ABMAKOTCA CUCTEMbI, OCHOBAHHbIE Ha HEMPEPbIBHOM
yrnpaB/ieHUW TPaeKTOpMen ABVKEHNS, MyTeM 3amepa MoJIOXKeHWst KpaHOBOro MocTa
OTHOCUTE/bHO MOAKPaHOBOI0 MyTU.

[MpaKTMKa WCMo/ib30BaHNA TakKMX CUCTEM Ha 6ase 3/1eKTPOMEXaHNYecKoro
NPUBOAA He MOXeT 06ecneymBaTb KA4eCTBEHHOIO MpoLecca ynpas/ieHnUs TPaeKTo-
pviein ABMXXeHWSA U3-3a LIeN1oro psaga HefoCTaTKoB.

[103TOMY COBpEMEHHbIE CUCTEMbI YMPaB/IeHUs TPAEKTOPUE LBMXXEHUS WUC-
MO/Ib3YHKOTCA HAa KpaHax C COBEPLUEHHbIMW COCO6aMy PerynimpoBaHus CKOPOCTHU:
perynMpyemMbiM rmapornpuBogoM UAM NPUBOAOM C YaCTOTHLIM PeryMpoBaHVEM
CKOPOCTMW.
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