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PABPABOTKA TEOMETPUYECKHAX MOJIEJIEW TPAHCIIOPTHBIX CETEW
JJISA TTIOTPY30YHO-PA3I'PY30OUHBIX U TPAHCIIOPTHO-CKJIAACKHUX PABOT
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TpaHcropTHasl CeTh pacCMaTPUBACTCS KAaK Pa3HOBHIHOCTh MHKEHEPHBIX ceTei. [IpuBeIeHbI TEXHUKO-DKOHOMH-
4yecKoe 000CHOBaHHUE M IUIAHUPOBKA TPAHCIIOPTHBIX CETEH, BIUSHUE FE€OMETPUH TPACChI HAa KOH(UTypaluio ceTH. Pac-
CMaTpHBAETCSI METOIMKA IIOCTPOCHUSI ONTUMAJIBHON KOH(MUTYPAIMU CETH JUISl ITOTPY304HO-Pa3TPy30YHBIX U TPaHC-
noptHo-cknaackux (IIPTC) pabort, mo3Bossromell agpecoBars Ipy3 MO KpaT4aiflieMy IyTH OT IIyHKTA OTIIPABKU /10
ITyHKTa Ha3Ha4YeHHs. B mpouecce MpoeKTupoBaHus TPAaHCIOPTHAS CXeMa CETH FeOMETPUYECKH MOJCIUPYETCS KpaT-
YafllMMHU JIMHUSAMH, CBSI3bIBAIOIIMMH 3a1aHHbIC IYHKTHI. Perienue cBoautes k npobdieme Illteiinepa — nocTpoeHuo
KpaTJaiIiero fepesa isl 3aJaHHOTO MHO)KECTBA TOUEK C BBE/ICHUEM JIOTIOIHHUTEIIBHBIX BEPIINH, ONTUMH3UPYIOMINX
ee peueHue. [Ipeaararorcs eBKINA0BA, OPTOTOHANIbHAS U MOJISPHAS MOJACIH CETH JUIs pacyeTa TPaHCIIOPTHBIX CXEM
IIPTC pab6ot. Kaxxnas u3 npuBeIeHHBIX MOZIGNICH B IpOIiecce NPOEKTUPOBAHMS MOXKET IIPUMEHSTECS KaK CaMOCTOsI-
TEJIbHO, TAK U B COYETAHUH C APYTHMH MOJCIISIMH.
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Kuspekov K.A.

The Kazakh national technical university of K.I.Satpaeva», Almaty, Kazakhstan
(050013, Almaty, Satpayev St,22), e-mail: kuspekov_k@mail.ru

A transport network is examined as a variety of engineering networks. Resulted feasibility study and planning of
transport networks, influence of geometry of route on network configuration. The method of constructing an optimal
network configuration for cargo handling and transport and storage (MRTS) works to specifically address the cargo
along the shortest path from point of departure to destination point. In the process of planning a transport chart of
network the geometrical is designed by the shortest lines relating the set points. A decision is taken to the problem
of Steiner to the — construction of the shortest tree for the set great number of points with introduction of additional
tops optimizing her decision. The Euclidean, orthogonal and arctic model of network is offered for the calculation of
transport charts of MRTS of works. Each of the brought models over in the process of planning can will be used both
independently and in combination with other models.

OIEHKA TMHAMUYECKHUX XAPAKTEPUCTHUK PABOYEI'O KOJIECA
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Perrena 3aaga 00 OIeHKe AMHAMIYECKNX XapaKTePHCTUK pabodero xoeca TypOMHBI HU3KOTO JABJICHHUS aBHAINOH-
HOTO aBHrarens. Pacder coOCTBEHHBIX 4acTOT U (OpM KomeOaHHit MPOM3BENEH B MAKeTe KOHEUHO-JIEMEHTHOTO aHAIM3a
ANSYS. 3anaua periena B TpeXMEpHOM IIOCTaHOBKE B IPEANIOJIOKEHUN YIIPYToro oBeeHUs MaTepuaiioB. Pacuer npose-
JIEH C YUETOM IIpeIBApUTENILHOTO HAMPSKEHHOTO COCTOsHMSL. [pu nccnenoBaHiy TUHAMUUECKHX XapaKTEPUCTHK HCTIONb30-
BaJICS] IUKJINYECKHI aHAIIN3 TS IOy IeHUS Pe3yJIBTaTOB JUIS BCEro pabodero Kojieca IpH pacueTe CEKTopa ¢ OHON pabouet
nonarkoil. Pazpaboran kommteke mporpamm B cpere MATLAB mis ananusa pesynsraros, noiaydeHHbIX B ANSY'S. [Toctpo-
SHBI AUCIIEPCHOHHAS M PE30HAHCHBIE JIarpPaMMBI, OTIPEIeNICHbI PE30HAHCHBIC PEXXUMBI pabodero Kojeca Ui pacCMaTpHBa-
eMBbIX JIMana30HOB. BbIABICHBI IMCKOBBIE (HOPMBI KOJNEOAHHH, JUIs KOTOPBIX ONPEIEICHO PACTIPEIEICHUE AMHAMUYECKUX Ha-
TIPSDKEHUH, TT03BOJISTIOIIEE IOy INTh HEOOXOAUMYIO MH(OPMALHIO JUTS JATBHEHIINX SKCIIEPUMEHTAIBHBIX NCCIIEIOBAHNIH.
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OF AN AIRCRAFT ENGINE

Kukhtinskiy A.E.!, Limonova V.M.2, Maksimov P.V.!

1 PERM NATIONAL RESEARCH POLYTECHNIC UNIVERSITY, Perm, Russia
(614990, Russia, Perm, Komsomolsky Av., 29)
2 AVIADVIGATEL Stock Company, Perm, Russia (614990, Russia, Perm, Komsomolsky Av., 93).

The problem of dynamic behavior analysis of a low-pressure turbine wheel of an aircraft engine is solved.
Computation of natural frequencies and modes is carried out in CAE-software — ANSYS. The problem is solved in
3D formulation assuming all materials are elastic. Computation includes prestress effects. Cyclic symmetry analysis
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is performed to get results for the whole turbine wheel while computing only single disk sector with one blade. A set
of programs is developed in MATLAB to analyse results obtained from ANSY'S. Dispersion and resonant diagrams
are plotted. Resonant modes are identified for ranges under consideration. Disk modes are detected and distribution of
dynamic stresses is performed for these modes. It allows to get necessary data for future experimental research.
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IMocTpoeH anropuT™ CMEITAHHOTO METO/a KOHEYHBIX 2IEMEHTOB B TPEXMEPHOH Teopun TepMoympyroctu.dopmy-
JMPOBKA TPEXMEPHOMU 3a/1a4il TEOPHU YHPYTOCTH C MCIOIb30BAHMEM KyOMYECKOro KOHEYHOTO 3JIEMEHTa MoTpedoBaia
TIOJTy9IeHNS] COOTBETCTBYIONMMX (PYHKIMI (pOPMBI, KOTOPBIE OBIIN ONpeeTeHbl Yepe3 TEH30pHbIE MPOU3BENCHHUS OTHO-
MEpHBIX aIMPOKCUMUPYIONMX QyHKIMI. MaremaTnueckumMu mpeoOpa3oBaHUsIMHU MOJTyYEHBI YeThIPE MaTPHIIBI y3TI0BBIX
K03 HUIMEHTOB. YCTaHOBIEHO, YTO NP MCHOIb30BAaHUH OPTOTOHATBHBIX (PMHUTHBIX (DYHKIIHH B K)KAOH M3 TPEX Ma-
TPHIL C TIPOM3BOIHBIMH MIPOUCXOIUT YETHIPEXKPATHOE YMEHBIICHHE KOJIMYECTBA HEHYIICBBIX JIEMEHTOB, a MaTpHuIia 0e3
TIPOU3BOHBIX TPUBOJHUTCS K JUATOHATBHOMY BHJLY, UTO B KOHETHOM UTOTe JIOJDKHO MPHUBECTH K 3HATNTEILHOMY CHIDKE-
HUIO KOJIMYECTBA HEHYJIEBBIX IEMEHTOB INI00AIbHOM pa3peskeHHON CUCTEMBI U YCKOPEHHUIO pacueToB.HoBble aropuTMsl
1 MOZENH Peall30BaHbl B KOMIUIEKCE MporpamMM ViSolver,To3BOJSIOMEM TOTydaTh PEIIeHHs CIOXKHBIX TeXHUIECKIX
3a/1a4, XapaKTepU3yIOIIHeCs BBICOKOH TOYHOCTBIO M IVIAIKOCTBIO KaK HepeMEIleHHH U YITIOB, Tak uaehopMaluii 1 Hanpsi-
JKEHHH, 32 MUHUMAJIbHOE, TI0 CPABHEHHMIO C IPYTHMH CMENIAHHBIMU METOJIAMH KOHEYHBIX JIEMEHTOB, BPEMSI.
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We have built the algorithm of mixed finite element method in the three-dimensional theory of thermoelasticity.
The formulation of the three-dimensional problem with cube-shaped finite element demanded creating appropriate
shape functions, which was defined by tensor products of one-dimensional approximate functions. Four nodal matrices
was built. Revealed that using the orthogonal finite functions in each of three nodal matrices with derivatives leads
to fourfold reduce count of non-zero elements. The nodal matrix without derivatives can be represented as diagonal
matrix that will leads as a result to significant reduce of non-zero elements of the global sparse system and accelerate
calculations. New algorithms and models was released in form of software complex ViSolver, which let to solve the
hard technical problems with high smoothness and precision for displacements, angles, strains and stresses.
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Lenbro pabGoOTHI SBISIETCS TTOBBILIEHNE CPOKA CITY>KOBI U HAJEKHOCTH KOHBEHepa ¢ LENHBIM TATOBBIM OPTraHOM.
HccnenoBanus konebaTeTbHBIX IPOLECCOB B TATOBLIX OPraHaX Pa3JIMYHbIX IEMHBIX KOHBEHEPOB MOKA3allH, YTO B CHEK-
Tpe KoebaHuit 00s3aTeIbHO IPUCYTCTBYET YacTOTa COOCTBEHHBIX CBOOOHBIX KOJIEOaHUI TATOBOTO OpraHa. DTO MOX-
HO 00BSCHUTH BO30YXKJICHUEM MOCIECAHUX NEPHOTMIECKUMH YIaPAMH XOI0OBBIX POJIMKOB HAa CTHIKAX HAMPABISIOMNX Y
IUTACTUHYATHIX KOHBEHEpOB. YpaBHEHUE EPBOTO NPHOIIDKEHHS IPH HAIMYHMHK YIapOB HA CTHIKAX J1aeT OCPEAHEHHYIO
aMIUIUTYy KoJdeOaHHH, Ha BEMMYNHY KOTOPOH BIHMAIOT MOJOKUTENBHO: BEIHYMHA UMITJIbCa, YaCTOTA YAApOB, U OT-
pHIaTeIbHO — JUTHHA KoHBeitepa. TakuM 00pa3om, nepruodeckue yapsl Ha CThIKaX yBEINYUBAIOT aMILTHTY/LY HU3KO-
YAaCTOTHBIX COOCTBEHHBIX KOI€OaHHH TATOBOrO OpraHa KOHBeHepa.

THE STUDY OF LONGITUDINAL DYNAMICS OF THE CHAIN CONVEYOR BELTS
Lazutkina N.A.

Murom Institute of Vladimir State University, Murom, Russia (602264, Murom, street Orlovskaya, 23),
e-mail: center@ mivigu.ru

We aim to increase service life and reliability of the conveyor chain traction body. The study of oscillatory
processes in traction bodies of different chain conveyors have shown that the spectra of oscillations is necessarily
present the frequency of their own free oscillations of traction body. This can be explained by the excitation of the last
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