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Paccmampusaromes ocoberHoCmU MeMo00n02UYECK020 0DOCHOBAHUS 8 TEXHONOSUAX NOCMPOEHU MAMeMamuieckux mooenel
MEXAHUYECKUX —KONeOAMENbHbIX —cucmem ¢  OONONHUMETbHLIMU — CEA3SAMU, d MAKdce OCODeHHOCmU Yyuema pacnpeoeienus
MACCOUHEPYUOHHBIX CBOUCTNE MEXAHUYECKUX KONeOAMENbHbIX CUCeM, MamemMamuiecKue Mooeau KOmMopulx (opMupyomcs Ha 0CHO8e
Memooa npedebHbIX Nepexo008 Wil UCKIIOYEHUS HEKOMOPbIX KOOPOUHAM UCXOOHOU cucmemvl. OmmeueHo, 4mo 0cobas 8aiCHOCHb
3a0auu  UCCIe008aHUsL 3AKTIOUAEMC 8 pa3pabomKe Memood OYeHKU OUHAMUYECKUX CBOUCMSE CUCMEMbl, Cogepulaioujell yenosvie
Konebanus, u paspabomke NPUHYUNOE NOCMPOEHUs OUHAMUYECKUX eacumenell KoneOanuil ¢ y4yemom CmpyKmypvl ulu 83auMHO20
PACNONOMNCEHUsL  COCMABNAIOWUX  dneMeHmos. Tlonyuenvt mamemamuyeckue Mooenu GUOPO3AWUMHBIX CUCTeM, UMeWUx 8
KOeOamenvHol CmpyKmype puluacu nepeoco U 6mopozo pooos. lIoxkaszanvl 803MONCHOCU OYEHKU (QOPMUPOBAHUs PA3TUUHBIX
AMAAUTY OHO-YACTNIOMHBIX XAPAKMEPUCTNUK NPU  KUHEMAMUYecKux o3mywenuax. llpednasaromcsa aumanumuyeckue cOOMHOULEHU,
onpedensawwue BIUSHUE HA OUHAMUYECKUE CBOUCNEA B3AUMHO20 PACNOIONCEHUSI MACC 00bEeKMa 3awjumvl U 2acumens, d makice
0CcODeHHOCmell PLIYAJICHBIX CéA3ell, M. K. 88e0eHlUe OONOIHUMENbHBIX MACCOUHEPYUOHHBIX IEMEHIO08 8 KoleOamenbHvle CUCTHeMbl,
cooepoicauyue  poluadiCHble MEXAHUMbl, NPUSBHOCUM OuHaMuveckue c6a3u. IlIposenenue >mux cessell 3a8UCU OM  B3AUMHO2O
PACNONOMNCEHUsL MACC 00beKma 3auumuvl U OONOJHUMENbHO20 nemenma. [lpu samom pacnonodceHue macc npugooum K pasHbiM
aghexmam, 6 3a8UCUMOCIIU OM MUNA PLIYAIICHBIX C853€ll, KOMOopble MO2Ym Oblb Peanu308anbl poluaedMi NEPEO2O U 8MOPO20 PoJd.

KuoueBbie cioBa: PBIYQKHBIC CBA3U, JIWUHAMUYCCKUC B3aUMOJICHCTBUSI DJIEMCHTOB KOJIe0aTeIbHBIX CUCTCM, aMIUIUTyOHO-
YaCTOTHBIC XapaKTCPUCTUKH, CTPYKTYPHBIC MATCMAaTUYCCKUEC MOOCIIN.
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Features of methodological justification in techogies of building mathematical models of mechanisadillatory systems with
additional ties have been considered. Featuresigifidution record of baricentric properties of ntemical oscillatory systems with
their mathematical models formed on the basis ofeghod of limiting transitions or a method of exiohg some coordinates of the
original system have also been considered. It shbalemphasized that special importance of thelpnolinder research is to develop
a method of evaluating dynamic properties of thetesy, committing angular oscillations, and to depeome principles of building
dynamic oscillation suppressors regarding to thectre or interposition of elements. Mathematicaddels of vibroprotective systems
with levers of the first and second orders in datory structure have been received. Possibilitésassessing formation of various
amplitude-frequency characteristics under kinematatignations have been shown. Some analyticabsatiave been proposed. They
define the influence of interposition of the wesghit a vibration protection unit and an oscillatienppressor. They also define features
of lever ties since the introduction of the additibweight inertia elements into oscillating syssecontaining linkage mechanisms
brings a dynamic connection. Development of thesedepends on the interposition of the weigheswabration protection unit and of
a complementary element. So, weight position leadarious effects depending on the type of le@esrwhich can be realized by the
levers of the first and second orders.

Keywords: lever ties, dynamic interactions of oscillatorysm elements, amplitude-frequency characterisstsjctural
mathematical models.
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Paccmampusaiomes 6onpocbl nocmpoenus Mamemamuiecko Mooenu npoyecca SUOPAYUOHHO20 YNPOUHEHUs. NOB8epXHOCmell
ONUHHOMEPHBIX Oemanell npu 83auMoOelucmsul ¢ cbinyyell cpedoll U3 CMAanbHbIX wapuxkos. Pazeuma memoodonocuueckas ocnosa
nocmpoenuss npoyecca YCmouuugo2co GUOPAYUOHHO20 G3AUMOOCUCMEUS C  YYemom Heyoepicusaioweeo Xapakmepa Ccesa3el.
IIpeonooicenvl u uzyuensl 03MOACHOCIIU YHPOUEHU MOOeTU UOPAYUOHHO20 CIEHOA OM CUCEMbL C UeCHbl0 CMeneHaAMU c80000bL 00
oonoii. Chopmynuposansl YCiosus CUMMEMPUYHO20 PaZMewenuss CUCEeMbl UHEPYUOHHO20 8UOPAYUOHHO20 8030YICOeHU KONeOAHUIL.
Paspabomanv meopemuueckue 0cHOBb POPMUPOBANUSL AHATUMULECKUX COOMHOWENUL, ONPeOeNaIOUUX B03MOICHOCTNU peanu3ayuu
npoyeccos 83aumMooelicmeus ¢ HenpepuieHiM noobpacviganuem. Illpusedenvt epaguxu 3agucumocmell yCio8uil HenpepuigHO20
noobpacuvlganus om HacmpoeuHvlx napamempos. Paspabomana konyenyus uOpayuoHHO20 B3aUMOOCUCMBUs Cbinyyell cpedbl ¢
NOBEPXHOCMbBIO, 0OBACHAIOWAA PAO OUHAMUYECKUX PEedICUMO8, 68 YACMHOCU HAOM00aeMbix Ouenull 6 peamusayuu OOMUHUPYIOWUX
sepmuxanvrelx Konedanui. Ilpedcmasnenvt oannvie 0 NPOBEOEHHLIX DKCHEPUMEHMAX 8 HAMYPHbIX ycaosusax. lloxkazanwl epanuybl
NPUMEHUMOCTU  peKoMenoayuu no obecneyenuto ycmouuugon pabdomel. Ilpusedenvt pe3ynomamvl HUCIEHHO20 MOOEIUPOBAHUS,
OCYUNNOSPAMMBL U OAHHBLE 3AMEPOB C UCTIONL30BAHUCM CREYUATbHO20 BUOPOUBMEPUMETLHO20 000PYOOBAHUA.

KiioueBble cji0Ba: HeyqepKUBAIOIINE CBSI3M, BUOPAIIMOHHOE YIIPOYHEHUE, BHOPALUSI CHIITydeil Cpe/ibl, BHOpAauK TBEPAOrO Tea,
HETIPEepHIBHOE TTO0paChIBaHHE.
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The problems of constructing a mathematical motith@process of vibration hardening of surfaceknf parts under interaction
with granular medium of steel balls have been awrsid. Methodological basis of sustainable consimacof vibration interaction
with unilateral nature of the links taking into aemt has been developed. Possibilities of simptifin of the model of vibration stand
from the system with six degrees of freedom teykhtm with one degree have been proposed anédt@bnditions of symmetrical
arrangement of the inertial vibration excitationasicillations have been formulated. Theoreticalidas formation of analytic relations
that define the feasibility of interaction process@th continuous tossing has been developed. Diepey diagrams of the conditions
of continuous tossing on the settings have beeangiVhe concept of vibration interaction of gramutaedium with a surface,
explaining a number of dynamic modes such as lmssrved while implementing dominant vertical dsiidns, in particular, has
been developed. The data of the experiments camigtatural conditions have been provided. The tBnof applicability of the
recommendation about ensuring stable operation haeen shown. The article has been illustrated whid results of numerical
simulation, oscillograph charts and measurementltesvith using special vibration-measuring equipine

K eywor ds: unilateral constraints, vibrational hardeningrgrlar medium vibration, solid body vibrations, oenous tossing.
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‘Aemopbi gvipadicarom 61a200apHOCMb 3a KOHCYILMAYUIO U YHACmue 6 IKCnepumMeHme K.2.-M.H., Cmapuiemy HayuHomy compyoOHuKy
nabopamopuu ceticmonoauu u ceticmoeeonozuu PI'BYH Uncmumyma semnoil kopvt CO PAH Eeeenuio Huxonaeguyy Yephoix.
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Paccmompenvl ocobenHocmu noCmMpoeHus MamemMamudeckux mooenetl MexaHudeckux KonedamenbHviX CUcmem, 8 CMmpyKmype
KOMOPYbIX, KpoMe YNpyux 1eMeHmos u 00beKma 3auumsl, UMermecs UapHUpHO-pbIYadicHble Mexanuzmel. Paspabomarna memoouka
onpedeneruss HeoOXOOUMbIX NApaAMempo8 OUHAMUYECKO20 COCMOSHUS NPU  PA3IUYHBIX  8UOAX eo3myweHull. Paccmompena
B803MONCHOCTb YUema KOHCMPYKMUBHO-MEXHUYECKUX (POPM MEeXAHUZMO8, HAXOOSWUXCS 6 CIPYKMYPEe MeXaHU4ecKou KoneoamenvbHoul
cucmemvl 8 Kawecmee HeKOMoOpPo2o CAMOCOAMENbHO20, 8 ONPEOCTIeHHOU CMeNeHU A8MOHOMHO20 00PA308AHUSL, 83AUMOOEUCMBYIOULe20
C MUNoBvIMU d1eMeHmamu KoiebamenvHoco Koumypa. [lokasanbl 803MONCHOCMU NOCMPOEHUS MAMeMamuyeckux mooenell 8 guoe
CMPYKMYPHBIX CXeM  IKGUGATICHMHBIX 68 OUHAMUYECKOM OMHOWIEHUU Ccucmem agmomamuyeckoco ynpasnenus. O0O0CHO8aHb
B03MOJCHOCTNU yiema OUHAMUYECKUX CBOUCMSE MEXAHU3MO8 C NpUBeOeHHbIMU Maccamu 6 uwiaprupax. llomyuenvl nepedamourvie
GyHKYUuU cucmem ¢ BCMPOESHHBIMU MEXAHUIMAMU, OMPANCArOujUe 0COOCHHOCIU OONOIHUMENbHBIX C853€ll, UMEIOUUX BUO INEMEHNO8 C
nepeoamounbiMu  QyHKyuAMU  oughgpepenyupyromux 36eHves 6mopoz2o nopaoka. Illpeonodicena Mmemoouueckas OcCHO8A yuema
OUHAMUYECKUX CBOUCME KONeOAMENbHbIX CUCEM C PACWUPEHHbIM HAOOPOM MUNOBLIX DJIeMEHMO8 HeMmpaouyuoHHO20 Mund.
Ob03HaueHbl 0CODEHHOCMU MEXAHUIMO8 8 CINPYKMYPe MeXAHUUEeCKUX KOLeOAmMeNbHbIX CUCeEM, KOMopble MO2yn UCHOIb308AMbCs Ol
obecneyenus HACMPOUKU NAPAMEMPO8 MEXHUYECKo20 00beKma 6 3a0auax OUHAMUYECK020 G3auMOOeucmeus npu euOPAYUOHHBIX
68030€liCMEBLUsIX.

KuroueBblie c/jioBa: yrpaBlcHHE TUHAMHUYCCKUMH CHCTEMaMH, BHOpAIIMOHHAS 3allNTa, IEepeIaTOYHbIe (YHKIWHU, BUOPAMOHHEBIC
CBOMCTBa MEXaHH3MOB.
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Features of building mathematical models of meatanbscillating systems, having not only elastiengnts and an object of
protection but also hinged and link mechanismseirtstructures, have been considered. The tecknifuetermination of necessary
parameters of a dynamic state under various distuce types has been developedssibility of estimating structural and technical
forms of mechanisms, which are in the structur¢hef mechanical oscillating system as an individt@alsome extent, autonomous
formation interacting with standard elements ofiletiing circuit, has been studied. Possibilities lilding mathematical models in
the form of block diagrams of dynamically-equivalantomatic control systems have been demonstr&essibilities of accounting
dynamic properties of mechanisms with reduced rsasséiinges have been proved. Transfer functionsysfems with built-in
mechanisms which reflect features of additiona kiaving an appearance of elements with transfestfons of the differentiating links
of the second order have been received. The me#idufisis of the accounting of dynamic propertiesszillatory systems with an
expanded set of standard elements of nonconvehtigmahas been offered. Features of the mecharnisthe structure of mechanical
systems, that can be used to ensure configuratiqguakameters of a technical object in terms of dgitainteraction in vibration
impacts, have been proposed.

Keywords: dynamic systems control, vibration protectionnsfar functions, vibration properties of mechanisms
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B cmamve uccnedosan 6onpoc 06 uzmeneHuu OMHOCUMENbHOU NAOWAOU KOHMAKMA NPU CHUICEHUU HA2PY3KU, NPUTOICEHHOU K
CMBIKY UepOX08amuvix nosepxHocmel. H3nauanoho paccmompeno enedpenue dicecmiou uepoxosamoil cepvr (undenmopa) 6
ynpyeoniacmuieckoe ynpouHsemoe HOJIYNPOCMPAHCMEO, A MaKdice Ynpy2oe 60CCMAaHOBIeHUue omnevamxa npu pasepyske. Illpu
ONUCAHUU YNPY2ONIACIUYHO20 MAMEPUALA UCTIONb308al cmenennoil 3akon Xoanomona (Hollomon's pawer law)lIrowade xonmaxma
npu YRpyeom 60CCManogLenuu onpedenena ¢ yuemom sgpdexmos «sink-in/pile-up» s onucanus konmaxma sicecmror uepoxo8amotl
NOBEPXHOCMU ¢ YNPY2ONIACMUYECKUM NOTYNPOCMPAHCIMBOM UCNONb308ANHA  OUCKPEMHAs MOOelb UepoX08amoll NO8EPXHOCHIU.
Muxkponeposnocmu npeocmaginenst 8 6ude HAOOPA OOUHAKOBLIX CPePUHECKUX CeeMeHMOo8, pacnpedenenue KOMOpbiX No Gblcome
coomeemcmeayem ONOPHOUL KpUoU Npopuiis peanvHoU wepoxosamoi nogepxHocmu. Ilpu onucanus onopHoil Kpusoil Ucnoib308aHo
pacnpedenenue nenonnou bema-pynxyuu. Iapamempsr onopnou Kpugol onpeoenensl uepe3 8blComuble Napamempsl uepoxo8amocnu

coanacno cmandapmy 1SO 4281/1-1997[onyuensi 3asucumocmu 6e3pasmepHo2o CUL0BO20 YAPY202eOMEMPUYECKO20 NapaMempd Fq
oM OMHOCUMENLHOU BETUHUHBL 6HEOPEHU € NPU HASPYIICEHUU U AHATO2UYHO20 napamempa qu om eenuuunvt € —AE npu pasepysie.
Tloxasanvl 3a6UcUMOCU OMHOCUMENBHBIX NAOWAOEL KOHMAKMA 1) U T, 0N Oe3pasmMepnbix Hazpy30K Fq u Fye npu Hazpyoicenuu u

o *
pasepyske Ol pasHblX 3HAYEHUll dKCNOHeHmMbl YnpouHeHus N u napamempa €y zoy/E*, 20e g, — npeden mekyuecmu, E -

KOHMAKMHuLl  MOOYIb  ynpyeocmu. IllonyuenHvle —pe3ynibmamvl — uMerOm Npakmuyeckoe 3HAYeHue Oa8 NPOSHO3UPOBAHLUsL
IKCHIYAMAYUOHHBIX NOKA3amesell HenoOGUICHBIX COOUHEHULl Oemanell MAauuH HA CmMaoul NPoeKmupo8anus, 6 4acCmMHOCMU HpuU
obecneyenuy eepmemuiHoOCmu QIanYedblx COOUHEHUN U 3aMB8OPO8 COCYA08 8blCOKO20 0ABICHUSL.

KioueBble cioBa: mepoxoBaTas MHOBEPXHOCTh, YHPYrOIIACTHYECKOE IMOTYIIPOCTPAHCTBO, CTEMCHHOH 3akoH XOJUIOMOHA,
pasrpy3Ka, yIpyroe BOCCTAHOBJICHHE OTIICYaTKa, OTHOCUTEIbHAS TUTOMIAb KOHTAKTA.
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The article deals with the issue of relative arémmge under decrease of a load applied to the joinbugh surfaces. Indentation
of a rigid rough sphere (indenter) into elastoplasdtardenable half-space has been considered. Elagtic recovery under load relief
has also been considered. When describing elasttplenaterial, Hollomon’s pawer law has been us@dntact area in the elastic
recovery has been defined with taking into accdhateffects of «sink-in / pile-up». To describeatact of a rigid rough surface with
elastoplastic half-space a discrete model of a tosgrface has been used. Microroughnesses havedheam as a set of identical
spherical segments, distribution in altitude of @fhicorresponds to bearing profile curve of a reatface. To describe the bearing
profile curve, incomplete beta function of disttion has been used. Parameters of the bearing lprafirve have been defined by
means of altitude roughness parameters accordingheo standard ISO 4281/1-1997. The dependence eofditmensionless force

elasogeometric parametEﬁ on a relative coefficient of indentaticn under loading and the dependence of analogousmaeter qu
on coefficient ofe - Ae under load relief have been received. The depeariderof relative contact areag and n, on dimensionless
loads Fq and qu under loading and load relief have been givenviarious values of the hardening exponéhand the parameter

syzoy/E* (where o, is a yield strength,E*is a contact elastic modulusThe findings are of practical importance for the

performance prediction of fixed joints of machidengents at the design stage and, in particular, tightness supply of flange
couplings and the seals of high pressure vessels.

K eywor ds: rough surface, elastoplastic half-space, Holldsipawer law, load relief, dint elastic recovemlative contact area.
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Ilpeonooicena nosas oonomaccosas OuHamuyeckas Mooenb OYpUIbHOU KOJIOHHbI, KOMOpas, 6 Omiuuue Om CYWecmayouux,
Vuumuleaem He moibKo 63aumMooeticmsue KOIOHHbL ¢ 3a00eM CKBANCUHBL, HO U caM npoyecc nozpycerus (npoxodky). Ilpednonazanocy,
YUMo Cubl CONPOMUGILEHUA CO CMOPOHbL 34005, Oelicmeylowue Ha nopooopaspyuarowuil uHcmpymenm (0010mo), — smo auanoe
noIUKOMNOHeHmHOo20 mpenus. Peanvnas xapakmepucmuka cun conpomugienus 3amensnacs annpoxcumayueti Ilaoe. Taxotl nooxoo
no3gonaem pewams HO8bll KIACC AKMYaabHbIX 3a0ad no OypeHuro, 2oe HeodX00uMo Yuumvlgams npoyecc NpoxoOKu OYyPuibHOU
KONOHHbL 8 3ab0e CK8adCumvl, umo pavee Ovin0 3ampyonero. CmMaHOBUMCA BO3MOJNCHLIM MAKJICE ONUCLIBAMb He MONbKO
be30cmanogouHble asMoKoNeOaAnUs, B03HUKAIOWUEe NPU NPOXoOKe OYPUIbHOU KONOHHbI, HO U perakcayuonuvle. Ilymem uucienno2o
unmezpuposanus Oup@epeHyuanvHblX ypagHenull u3yancs nepexooHbvlll peicum pelakcayuonHblX agmoKoaeoanull, Ko2oa epaujeHue
odonoma uepedyemcesi ¢ ONUMENbHbIMU OCIMAHOBKAMU (3AKTUHUBAHUEM) 3A CHEM IUSHUSL CUL CYX020 MPEHUsL, USMEHAIOUUXCS CO2NACHO
saxony Kynona. I[Ipeononazanoce, umo npoxooka 0ypunbHou KOIOHHbL MOJCEM MAKdice 4epedo8amvcsi ¢ ONUMENbHLIMU OCMAHOBKAMU.
Tlonyuena ¢opmyna oOns  onpedenenusi OUHAMUYECKO20 NPEOeIbHO20 HANPANCEHUs NOpoObl, ONpedenssiouds OUHAMULECKYIO
conpomugnsiemocmv  3a60a npu Oypenuu. Memoo B.®. JKypasniesa no onpedenenuro noauxomnonenmno2o mpenus uepes Ilade
annpoxKcuMayuio, NPUMeHAeMblil NpU ONUCAHUU CKONILIICEHUS. Mell N0 WepoxXoeamoll niockocmu, Ovll 0600wen Ha 3a0aqu Oypenus npu
onpeoenenuy MOMeHmMa u Cuibl CONPOMUBTIEHUS CO CIOPOHbL 3a005 CK8AdNCUHYL. []aHHAs MOOelb — HOBAS HENUHENHAs OUHAMUYEeCKas
cucmema, npuBOOAWAs K BO3HUKHOBEHUIO OemepMUHUpo8anno2o0 xaocd. Pezynbmamovl uuciennoeo cuema nOKA3anu, 4mo, 6
3ABUCUMOCIIU OM NAPAMEMPOS CUCIEMbL, NPU COENAHHBIX OONYWEHUAX OYPUTLHAS KOTOHHA NPU NOSPYICEHUU MOJICEN 8XOOUMb AUOO 8
YCMOUuUBLIL NepUOOUHeCKUll PedlcUM agmoKoIeOanull, 1ubo 6 pedlcum OemepMUHUpoBaHHo2o xaoca. B nepsom ciyuae 6 azosom
npocmpancmee 001acmelo NPUMSAACEHUS. (PA306bIX MPAEKMOPULL AGIACMCA PeYIAPHbIL ammpaxKmop, d 80 8MOpPOM — CMPAHHbIIL
Xaomuunwlti ammpakmop. fenenue xaoca 01 NpeorodICeHHOl OUHAMUYECKOU MOoOenu OYPUIbHOU KOJNOHHbI HA2IAOHO NOKA3AHO 8
mpexmepHoM (pazoeom npocmpancmae.

KioueBble cjoBa: OypuibHas KOJIOHHA, JOJIOTO, 3300 CKBaXKMHBI, CONPOTHBISEMOCTH ITOPOABI, MPOXOAKA, AaBTOKOICOAHWS,
(PUKIMOHHBIE, KPYTWIBHBIC, PETAaKCAIMOHHBIHN, MEePEeXOIHBIH PEXNUM, KYIOHOBO TPEHHME, IOIMKOMIIOHEHTHOE TpeHue, meron B.d.
XKypasnesa, anmpokcumanust [lage, nerepMHUHNPOBAHHBIH Xa0C, (a30BbIe TPACKTOPUH, (pa30BOE MPOCTPAHCTRO.

New dynamic model of a drill string with headway (drill-string
advancement) under Coulomb friction and modes of determined chaos
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A new single-weight dynamic model of a drill strimngs been presented. Unlike of those already ekigteakes into account not
only interaction of a drill string with the downteobut also the process of drill-string advancem@eadway). It is suggested that the
resistance forces exerted on a rock destructiont (dermally stable polycrystalline bit) are the alogue of the multicomponent
friction. Objective parameters of the resistancecés were changed with Pade approximation. Suchragmh allows solving a new
class of actual drilling tasks where the processliif-string advancement in the downhole is neeegdo be taken into consideration;
it has been hampered before. It becomes possitilegoribe not only continuous seHcillations come out of drill-string advancement
but also relaxation ones. By using numerical ing¢gn of differential equations a transition moderelaxation seHoscillations (when
the rotation of the thermally stable polycrystadlibit is taken turns with prolonged laying off (@ting) based on the influence of the
dry friction forces changing by Coulomb's law) Hzeen studied. It is suggested that the drill-stradyancement can also be taken
turns with prolonged laying off. A formula has bestated to determine rock dynamic limit stress Widetermines downhole dynamic
resistance at drilling. V.F. Zhuravlev method oredmining multicomponent friction through Pade appimation, which is used to
describe rough surface gliding of bodies, has bgeneralized for drilling tasks when determining thesistant moment and the
resistant force from the downhole. This model isev dynamic system leading to determined chaosn@iheeric count results have



shown that depending on the system parameters el @ssumptions done a drill string can enter @ith steady periodic oscillation
mode or a determined chaos mode when going dovthelformer case, the domain of the phase pathetton in the phase space is a
regular attractor. In the latter case, it is a sirge chaotic attractor. Chaotic effect for the prepd dynamic model of a drill string has
been clearly shown in the three-dimensional phasee.

Keywords: drill string, thermally stable polycrystalline bidownhole, rock strength, drilling progress, sagitiations, friction,
torsion, relaxation, transition mode, Coulomb fdnt multicomponent friction, V.F. Zhuravlev metho&ade approximation,
determined chaos, phase paths, phase space.
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Paccmampusaemes eepmuxanvHas OUHAMUKA 8A20HA 0715l 0Oecneyerus 6e30NACHOCIU OBUNCEHUS. NOE3008, HAOEHCHOCTU padombl
6a20H06 u nymu. Ilpunamo, umo OuHamuieckas Mooelb 6d20HA UMeem nsamy cmeneteil c60600bl. CrodicHblIl KonebamenvbHblil npoyecc
pasoenen Ha OmoenbHble COCMABGIAIOWUE. BEPMUKATIbHBIE, NONEPEYHble U NPOOOIbHbLE 20PU3OHMANbHbIe. TIpu 5mom npuHAmo 60
SHUMANUE, YMO 00PECCOPEHNAs. MACCA 8A2OHA MOJICEM COBEPUUAmb makKaice u yenosvie konebanus. [Ipedsapumensvro Ovinu cocmagnenvt
BbIPANCEHUS OISl NOMEHYUALLHOU U KUHEMUYECKOU dHepeull, 3amem ¢ NOMOwb0 ypasHeruil Jlazpawndica emopoco poda — ypasHeHus.
08UdICEHUs MexaHuyeckoll cucmemvl. Tax Kak 6 OUHAMUKE NOOBUICHO2O COCMABA OOHOU U3 HaAubonee BANCHLIX NPOOLEM AGAEMCs
UCCTE008AHUE BLIHYIHCOCHHBIX KOLCOAHUIL HCENeIHOOOPOICHBIX IKUNAIICEN, BbI36AHHBIX HEPOSHOCHIAMU PEbCOBbIX HUMEL, 8 Kauecmee
KUHeMAmMu4ecKko20 8030elicmaus Ha menedcku Obliu Ucnonb308ansl popmyast npogeccopa H.H. Kyopasyesa. B cocmasnaemoii mooenu
08a Koleca 8a2OHHOU MENeNHCKU OyoeM paccmampusams KAk 00HO, Mo20d 3KUSAIEHMHOe B03MYWeHUe SANIAemcs YCPeOHEeHHbIM
3HaueHueMm Bo3mMywenull, nepedagaemvlx Ha Kadicooe Koneco. To ecmb, eanonuposanuem menexncex MOAICHO npeHedpeys.
H3onuposantvle 603MYWeHUS ONPEOeNenbl, UCHONb3YS PACCYIHCOCHUS O BDEMEHU NPOXONCOCHUS. KONEC HAO HEPOSHOCHIbIO NYMU.
Tonyuennvie ougghepenyuanvuvle ypasnenus OOCMAMOUHO CLOJUCHbL Oid AHATUMUYECKO20 peutenus. 1loosmomy 0 HaxodcoeHus
peuienuil ucnonvb3osaics mamemamudeckui nakem npoepamm MathCAD, komoputii npedocmasnsiem Habop 6CMpoeHHbIX QyHKYULL nO
YUCTIEHHOMY peuleHur0 OuhghepeHyuanvhbIx ypasrenuil. B kauecmee 6X0OHbIX OAHHBIX NPUHAMbL MACCOUHEPYUOHHbIE XAPAKMEPUCUKLUL
u ceomempuueckue pasmepvl nonysazona mooenu 12-132. Ckopocmv Osudicenusi 6azona u OnUHA HEPOGHOCMU BAPLUPOBANUCH 8
00CMAMOYHO WUPOKOM OUAnas3oHe. B pesynvmame qucieHHO20 MOOEIUPOBAHUS NOTYHUEHbl SPAPUKU 3ABUCUMOCTEL TUHEHBIX U
yenosuix konebanuil om onunvl HepogrHocmu. Ilonyueno, umo amnaumyoa Konrebanuti usmensemcs 6 onpeoenentvix npedenax om 0 do
0,007 gepmuranvinie konebanus) u om —10% 0o +10 pao. (npu ckopocmu 20 mlc u Onune neposnocmu 25 ).

KiroueBbie cioBa: aWHAMHKA, JWHAMUYECKAas MOJENb, KOJICOAHWS, BAaroH, TEJICXKKA, Ky30B, HEPOBHOCTH IIYTH, MOZCIH
HEPOBHOCTH, KOJIECO, PEIIbC, BOSMYIICHUS, YPAaBHCHUS IBUKCHUS, )KECTKOCTh, IeMII(UpOBAHHE.

Vertical dynamics of the railway car with a gauge irregularity
being taken into account
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The article considers vertical dynamics of a raijwear to ensure the safety of train movementsabéity of reliability of cars and
railway track. It is assumed that the dynamic manfethe car has five degrees of freedom. Compleilat®ry process is divided into
separate components: vertical, transverse and koidghal horizontal. At the same time it has beeketainto account that the car
spring-suspended weight can also make angularudatins. Firstly, expressions for potential anddtin energy have been formulated
and thereafter the equations of mechanical systetionms have been set up by using the Lagrange’ataans of the second kind. Since
one of the most important issues of the rollinglstdynamics is studying forced railway vehicleslaons caused by irregularities of
rails, so professor N.N. Kudryavtsev's formula heeen used as kinematic effects on carts. In theemado bogie wheels are
considered as one, then the equivalent disturb&ecemes averaged value for disturbances transmitteéch wheel. In other words,
galloping bogies can be neglected. Isolated distndes have been defined by using the time for whEsdsing above the track
irregularity. The differential equations receivedeaguite complex for analytical solutions. There&foto find solutions, the MathCAD
mathematical software package with a set of builfeinctions on the numerical solution of differahtquations has been used. As
input data, baricentric parameters and geometridahension of an open box car (model 12-132) haea beken. Railway car motion
speed and irregularity length has been varied withiwide range. As a result of numerical simulatidependency diagrams for linear
and angular fluctuations and irregularity length\vebeen received. It has been found that the aoifi amplitude is changed in a
certain range from 0 to 0.007 (vertical oscillat&)rand from +10" to —10“ (for a speed of 20 m/s and irregularity lengtt26fm).

Keywor ds: dynamics, dynamic model, oscillations, railway, dagie, car body, irregularities of rails, modelreegularity of rails,
wheel, rail, disturbance, motion equations, stggeamping.
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B cmamve ompadicenvt 603modicHbIe CHOCODBI POPMOOOPAZ08aAHUA CTLONCHBIX U3OEN ULl MeMOOaMU NPe08apumenbHol NPOKAmKU ¢
B8EPMUKANILHOU 0CbI0 8pawjenuss mampuysl. Paccmompenvl xunemamuxa u ounamuxa ogudcenus nopouka. C ucnonvzosauem
AHATUMUYECKUX 3a8UCUMOCTEl, ONUCBIBAIOWUX NPOYecC HASpy3Ku U pasepy3ku npu KUHemu4yeckoM UHOeHMuposanuu cgepoli,
onpeoenena y0envHds IHEPeOeMKOCMb NAACMUYECKO20 GbIMECHEHUs Mamepuana Om YpoeHs UCXOOHOU nogepxrocmu. IIpu smom
coenano odonywenue o cgepudeckou @Gopme OCMAmMouHOU JYHKU. DHepeemuueckas meepoOCmb Mamepuand onpeoenenda Kax
omHouleHue npupawjerus pabomel NIACMUYECKO20 0epOpMUPOBAHUs K NpUpaweHulo obvema 6blmecHenHo20 mamepuand. JJannulil
€cnocob 3azpy3Ku NOPOUKOBO20 MAMepUand Nno3eoJsaen Noayuums u30eius ¢ pasHOMEpPHOU U 3a0AHHOU NIOMHOCMbIO, d MAKdlIce
MHO20COUNbIE, CO CTLOJICHOU (PopMOolU nosepxrnocmu. Pagnomeprocms deticmaus yenmpooedicvix cui mModicem obecnedums yoepaicanue
U yniommuenue NOPOWKa Ha GHYMpeHHell NOBEPXHOCU 8paualoujelicst hopmbl, a cmenensb YNIomMHeHUs NOpouiKa byoem pecyiupyemoul
3a cyem npeogapumenvHo20 pagHOMepHO20 pacnpeoenenus nopowika no koumypy. Couemanue yenmpobedcro2o gopmosanus
nopowika 60 epawaroujelicss mampuye ¢ e2o YniomueHuem @QOopMyIowWuM 1eMeHmoM nO3680sAem NOIYYUMb U30enus muna mei
spaujeHus — noavle, 2yxue ¢ 00HOU CHOPOHDbL, C YNPABIAEMOU NIOMHOCIbIO, 00HO- U MHO2OCIOUHbIE, A MAKIICE CLOJICHOU opMbL.

Ki1ioueBble c/10Ba: MOPOIIKOBEIE MaTEPHANIBI, AETATH MAIINH, CIOCO0 MOTYdeHUs], HArPy3KH, YCTPOHCTBA, ()OPMOBAHHUE, KAUeCTBO,
crocod GpopMOBaHUS, CIOKHBIE (POPMBI.
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The paper presents possible ways of forming compieructs by pre-rolling methods with a verticalisvof matrix rotation.
Kinematics and dynamics of powder motion has baaties]. Energy density of plastic extrusion of th&terial according to the level

of initial surface has been defined with analytidabendences describing loading and unloading m®ee under kinetic indentation by

the sphere. The assumption about spherical shapesadual dimple has been presented. Energy hasloéshe material has been
defined as the ratio of incremental work of thesfitadeformation to incremental volume of extrudeaterial. This method of loading
particulate material allows getting products withuaiform and predetermined density, and multilagesducts with complex-shaped
surface. Uniformity of centrifugal force can progigpowder holding and compaction on the inner sw@fat a rotary mold, and the
degree of powder compaction is controlled by pré#eum distribution of the powder over the contolihe combination of rotational
molding powder in a rotating matrix with its comps@n by forming element allows getting products oftation-body type, i.e. they
are hollow, without openings on one side, with oolfed density, single-and multilayer and with cdexpshapes.

Keywords: powder materials, machine parts, production psydeadings, molding, quality, molding process, ptar shapes.
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Jlannaa paboma nanpasnena nHa nogvluieHue NPOU3BOOUMENbHOCU U IKOHOMUYHOCIU NPoYeccd WAUGOBAHUA U 3amauueanus na
b6aze uCcne008aHusi YCI08ULL KOHMAKMHO20 63AUMOOEUCMBUL OMOeIbHO B8351M020 aOpA3UBHO20 3epHA U NOBEPXHOCMU Kpyed C
PaznudHeIMU 00pabamvi@aemMbiMu Mamepuaniamil, npexicoe 8ce20 ¢ UHCMPYMEeHMAanbHbIMU ObICMPOPENCYWUMU CMATAMU, MEePObIMU
CNAaBamMu U cOBPEeMEeHHbLIMU Hanomamepuaiamu. B cmamve paccmompenst 6onpocul, cessanmnvie ¢ npodaemoll obpabamvigaemocmi
UHCTNPYMEHMANbHLIX — cmanell, Komopvle 6ce euje WUPOKO pAcnpocmpaHensbl Npu  U320MOGIAEHUU  MEMALIoPelNcyuux u
depegoobpabamvigaroujux uncmpymenmog. Obnaoas psadom O0OCMOUHCME, OHU UMEIOM U cepbe3Hble HeOOCMAMKU — NOBbIUECHHYIO
CKIIOHHOCMb K 00€3y21epOACUBAHUI) U O0B0IbHO BbICOKYIO HYBCMBUMENbHOCMb K Nepespesy, Ymo CHUMCAEm UX USHOCOCMOUKOCb.
Llenmpanvnoe mecmo 6 cmamve 3aHUMAIOM BONPOCH NOMeEPU PAOOMOCNOCOOHOCIU AIMA3HBIX KPY2eo8 U obpabamuvleaemocmu
UHCTNPYMEHMANbHBIX MAMEPUAN08, OM pelleHus KOMOPbIX 3a8UCAMN KAYeCm80 U IKCNIYAMAYUOHHbIE CEOUCMBA MAWUHOCTNPOUMENbHOU
npooykyuu. B nocieonue 200bl U3y4EHUI IMUX NPOYECCO8 NOCBAUEHO SHAUUMETbHOE KOIUYECMBO UCCIe008AHUIL, HO JIUlb OMOETbHbIE
pabomul cooepoicam darHwle HA MUKPO- U CYOMUKPOYPOBHSIX.

KioueBbie cioBa: OBICTpOpEeXyIIMEe CTand, OUIMGOBAHME, AIMa3HBIC KPYTM, METaNIMYecKas CBsA3Ka, KOMOWHHMPOBAaHHAsS
JNIEKTpoanMasHast 00paboTKa, HHCTPYMEHTATIbHBIC MaTePHAIIB, aTe3HOHHO-IN(QY3HOHHBIC SIBICHHS, 3aCaBaHHUE.
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This work is aimed at increasing the productivibdaefficiency of the process of grinding and shaipg based on the study of the
conditions of contact interaction of a single abvasgrain and the surface of the circle with diffet materials processed primarily
with tool high-speed steels, hard alloys and adesinoanomaterials. The article discusses some isgelated to the problem of
processibility of tool steels, which are still wigeused when produce metal-cutting and woodworkiogls. With a number of
advantages, they have serious disadvantages sucmcasased susceptibility to decarburization anditguhigh sensitivity to
overheating which reduce their wear resistance. pheblem of loss of workability of diamond circlaad processibility of tool
materials takes central place in the article. Tlwdusion of the problem influences on the qualitydgerformance of the machine-
building products. A considerable amount of resbarcdevoted to the study of these processes,nyitadfew papers contain data on
the micro- and sub-microlevels.

Keywords: high-speed steels, grinding, diamond circles, himiad, combined electric and diamond processow, mhaterials,
adhesive and diffusion phenomena.
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Paboma noceswena uccnedo8anuio OUHAMUHECKUX CBOUCME CUNOBbIX hepedai MAuUHHO-MPaKmopuvix azpezamos. Oonum u3
BAJICHBIX OUHAMUYECKUX CBOUCMS ABNAEMCS OYeHKA CReKMpPa COOCMBEHHbIX YACMOmM MAWUNHO20 azpe2amd, npedCcmagisanemo2o 8 guoe
MHO20MACCO80U Konebamenvrol cucmembvl. OOHaxo cobcmeentvie Hacmomsl He 0ailom nOOPOOHOU KaApMuHbl OUHAMUYECKUX CEOUCME
cunosoll nepedayu, a bonee NOAHYI0 UHGOPMAYUIO HeCYm AMIAUMYOHO-YACIOMHblE XaPAKMEPUCIUKU, HAllOeHHble N0 NepedamoyHbiM
@yuxyuam. Bedv amnaumyOoHo-4acmomuas xapakxmepucmuxa npeocmasisem coboi OpoOHO-payuoHanbHylo GYHKYUI0, U HeKomopble
cobcmeenHble Yacmomsl MOYm U He NPosAGUMbCS U3-3d COOMHOWEHUs HYlell U NOT0CO8 NPU HAXOHCOCHUU AMIIUMYOHO-4ACTOMHBIX
Xapakmepucmux. Asmopamu paccmMompena 3a0aid Haxodcoenusi Cnekmpa CoOCMBeHHbIX YACMOMm U AMAIUMYOHO-YACTNOMHBIX
Xapakmepucmux 8 3agUcUMOCMU OM KOHCIMPYKMUSHBIX NAPAMEmpos OUHAMUYECKOU MOOenu, COCMABIeHbl al20pumm U npozpamma
peanuzayuu ¢ cucmeme MathCad. Ilpusedensr pesyrbmamol pacuemos cnekmpa coOCMEEHHbIX YACOM WECMUMACCO80L MOoOen
mpenegounoeo mpakmopa JIXT-55, cpaguueckoe usobpadicenue usmeHenus chekmpa CoOOCMEEHHbIX HACMOM U UMEHEeHUe
AMIAUNY OHO-4ACMOMHBIX XAPAKMEPUCIUK NPU PA3TUYHBIX NOOAMIUBOCIIAX 8408 3a0He20 mMocma. Takoice npedcmagiensl usmeHeHus
cnexmpa coOCmEeHHbIX 4acCmom U AMAAUMYOHO-YACTOMHBIX XAPAKMEPUCTUK NPU 8APbUPOSANUU NOOAMIUBOCU NEPEUYHO20 BAd.
Jlannas cmamovs ewe paz noomeepiicoaem, Umo HAXoxcOeHue coOcmeeHHviXx wacmom 0Oe3 ucciedosanus AYX He daem noawoil
Kapmumnbl OUHAMUYECKUX C8OUCNE CUTO0BOU Nepeoayu.

KuroueBble cjioBa: JUHAMHUYCCKUC XapaKTCPUCTUKH, ICPCAATOYHBIC YUCIIA, CUIOBAs NIEpeaaya, CIiCKTp COOCTBEHHBIX YacCTOT.

Study of the dependence of the spectrum of natural frequencies
on elastic-inertial parameters of power transmissions
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The article is devoted to the study of dynamic prbes of power transmission of tractor units. Gofethe important dynamic
properties is to evaluate the spectrum of naturafjfiencies of the machine aggregate representédeiiorm of multimass vibration
system. However, natural frequencies do not giveomplete picture about dynamic properties of powansmission, and more
detailed information is given by amplitude-frequegsbaracteristics found by transfer functions. Aitaple-frequency characteristics is
a rational function, and some natural frequencigghihnot occur due to the ratio of zeros and paléen finding amplitude-frequency
characteristics. The authors of the article haveisidered the problem of finding the spectrum otiradtfrequencies and amplitude-
frequency characteristics depending on the consitregarameters of a dynamic model. Algorithm amgpam of implementation in
the MathCad system have been composed. The re$udtdculations of the spectrum of natural frequesdor six-mass model of a
skidder LHT-55 have been presented. Graphical regmeation of changes in the spectrum of naturafjdemcies and changes in
amplitude-frequency characteristics under variolexibilities of the shafts of the rear axle havembeen presented in the article.
Changes in the spectrum of natural frequenciesanglitude-frequency characteristics under variatafrthe flexibility of the primary
shaft have been given. This article reconfirms firading natural frequencies without examining aituale-frequency characteristics
does not give a complete picture of dynamic prégerf power transmission.

Keywor ds: dynamic characteristics, ratios, power transmigspectrum of natural frequencies
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Jlocmudicenuss @ obracmu Xumuu noauUMepos cnocoocmsayiom co30aHuio NPUHYUNUATLHO HOBbIX KOHCMPYKYUL A8MOMOOUNBHBIX
Kolec U WuH, Xapakmepusyiouwuxcs nogblueHHOU CMOUKOCMbIO K MeXAHUYECKUM NOBPENCOCHUIM U NPU DMOM He YCMYRAowum no
CBOUM IKCNIYAMAYUOHHBIM CEOUCIBAM MPAOUYUOHHBIM NHeBMAmMuieckum wunam. Ilpumenenue konec ¢ 6€36030YUHBIMU WIUHAMU U3
INACMULHBIX NOTUYPEMAHO8 NO3BOAEN He MOIbKO NOBLICUMb De30NACHOCHb SPANCOAHCKUX ABMOMOOUNEl, HO U JICUBYHECHb 8OCHHOU
ABMOMOOUNLHOU MEXHUKU, 4 MAKAHCE CHUZUMb MPYOOEMKOCb 0OCLYIHCUBAHUL XOO0801U Yacmu KoaecHulX Mawut. OOHaKo cyujecmeyem
MHeHUue, Ymo npu IKCNAYAMayuu Ha 00po2ax ¢ pasMoKuiell 2pyHMOoGOU NOBEPXHOCMbIO U 6 YCIOBUAX MANCEN020 0e300POICHsl
OMKpvIMble NOIOCMU, 00PA308aAHHbIE 2UOKUMU CRUYAMU 0E36030VULHBIX WUH, OYOYM 3a0UBAMbCS 2PA3LIO, BbI3bIBAS OUCOANAHC U OUeHUe
konec. Ha xagedpe asmomobunvrozo mpancnopma bpamckozo eocyoapcmsentozo ynusepcumema npogeoeHsl 00poACHble UCTILIMAHUS
cnocobHocmu 06e38030YUWHbIX WUH ¢ 2UOKUMU NOAUYPEMAHOBbIMU CRUYAMU CAMOOUUWAMbCA OM 2NUHUCIMO20 2PYHMA 8 npoyecce
Kavenus. Ilo pezynomamam ucneimanuii ycmanogieno, Ymo cnoco6HOCMb a8MOMOOUNLHBIX DE38030VUHBIX WUH CAMOOUUWAMBC OMm
epA3U He ycmynaem NHeeMamuyecKum WUHAM MpaouyoOHHbIX KOHCMPYKYUUl, d OMKpbimble NOJOCMU MeIcOy SUOKUMU CRUYamu He
ABNAIOMCA PAKMOPOM, OSPAHULUBAIOWUM NPUMEHEHUe 036030V ULHBIX WUH HA KOJIECHbIX MAUUHAX NOBbIULEHHOU NPOXOOUMOCHIU.

KuoueBble cJjioBa: 6€3B03ﬂyI_HHI>I€ IIHBI, ruOKHue TIOJINYPETAHOBBIC CITUIIBI, TJIMHA, TITUHUCTBIN TPYHT, I'psA3b, CAMOOYHUIICHUEC
aBTOMOOMJIbHBIX IIWH, UCIIBITAHUS IINH.

Experimental evaluation of the ability of automotive airless tyres
to self-purify mud

V.V. Mazuf, M.A. Mazuf

Bratsk State University, 40 Makarenko St., BraRkssia
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Received 06.24.2014, accepted 25.08.2014

Advances in polymer chemistry contribute to thetiom of fundamentally new constructions of autaweotvheels and tyres with
increased resistance to mechanical damage and nmgt¢h traditional pneumatic tyres according to ithgerformance characteristics.
By using wheels with airless tyres made of elgstiyurethane, it allows not only improving the $gfef civil vehicles, but also the
persistence of military vehicles, as well as redgcihe complexity of service of a running gear be&led vehicles. However, it is
believed that by using them on the roads with tdden ground surface and in hard off-road condiionpen cavities formed by
flexible spokes of airless tyres will be cloggethwnud and cause some disbalance and beating aofltleels. To test the ability of the
airless tyres with flexible polyurethane spokesetf-purify from clayey ground in the process @ fifictionless bearing some road tests
have been taken at the Department of Motor TrartspbBratsk State University. According to the tesstults, it has been found out
that the ability of automotive airless tyres tofgmirify from mud is not inferior to pneumatic tgref traditional designs, and open
cavities between flexible spokes are not a limifargjor for using airless tyres on wheeled vehidgsff-road capacity.

Keywor ds: airless tyres, flexible polyurethane spokes, atégyey ground, mud, self-purifying tyres, tyrettes



YK 69.002.51:621.225.2

BapuaHTbI MOepHU3ALMM TUAPOCHUCTEM C JIJIMHHOXO/I0BBIMHU
TUJAPOLUJIMHAPAMU

JLIO. Ko630s™?, C.IL Epecko®®, U.O. Ko6zosa® ¢, JI.C. Kopsixuna'?, C.A. Uepesos* ®

1BpaTc1<1/1171 rocy/lapCTBeHHBIN yHUBepcuTeT, yii. Makapenko 40, Bparck, Poccus

ZCubupeKuii TOCYIapCTBEHHBIN a9POKOCMIUECKIH YHIBEPCHTET HM. aKkageMuka Pemernésa, mp. «Kpacrospekuii paGoumii» 31,
Kpacnospck, Poccust
akobzov7l59@mail.r,d“ereskoO?@maiI.r;Lfkobzova.inna@mail.rli'daria.korvakina@vandex,rfsacherezoff@yandex.ru
Crarps nocrynmna 20.05.2014npunsra 15.08.2014

B nacmoswee epems 6 3apybedicHomM U OmMe4eCm@eHHOM MAWUHOCPOeHUU, 6 YACMHOCMU 8 JKCKABAMOpOCmpoenul,
ocywecmensiemcs. psio mep no NOBbIUEHUIO eOUHUYHbIX MowHocmel mawiun. Crnedcmsuem 2mo20 2Na8HbIM 00pA30M A6TAEmCs
nogvluieHue yposHs 0asieHus pabouell JHCUOKOCmuU 8 2UOPOCUCEMAX MAWUH U Y8eludenue OCHOBHbIX PA3MEPO8 SUOpOoazpecamos, 8
yacmHocmu 2UOPOYUIUHOPOS8 UX paboUe2o 000PYO08aHUsl, K YUCTY KOMOPLIX HA00 OMHECHU X00 WMOKA 2UOPOYUTUHOPA, €20 TUHElHble
u ouamempanvHvie pamepsvl, d, cle008AMENbHO, U MACCy. AHANU3 HAOEUCHOCTU MAWUN 8 IKCNAYAmMmayuyu NOKA3al, 4mo OmKa3bl
INeMEeHMOo8 2UOPABIUYECKO20 NPUBOOA COCMABIAION NONOGUHY OM 00uje20 KOIuuecmsda 6cex OmKazos no mawure. Ilpu smom 6
2UOPONpUBoOe MAKCUMATLHBINL NPOYEHM OMKA308 NPUXOOUMCS HA 000 SUOPOYUIUHOPO8. B npoyecce sxcnayamayuu 2uopoyununop
6036PAMHO-NOCMYNAMENbLHO20 — nepemewjenuss  08YCIMOponHe20 Oelicmeus ¢ OOHOCMOPOHHUM —WMOKOM 8 pe3yibmame  e2o
@PYHKYUOHANLHO20 NPOOONLHO-NONEPEUHO20 HASPYIICeHU 0eOpMUPYemcs 8 8ePMUKAILHOU NPOOOILHOU NAOCKOCMU C NOABTEHUEeM
NONHO20 Npo2uba, KOMOpblil pe3ko ycuiugaem Oeucmeylowue Ha He2o useubaroujue HASPY3KU U Peakyul, 803HUKAUjUe 6 €20
NOOBUIICHBIX 2epMemusupyemvlx conpsicenusx. Ilocneonue pe3ko unmeHcu@uyupyrom npoyecc UsHAUUEAHUs MPYUWUXCA INeMEHMOB.
He uckniouena 6epoAmMHOCIb UCKPUGLEHUA WMOKA U 3AKIUHUBAHUS €20 8 Kopnyce, U, KAK cledcmeue, HepadomocnocooHoCmy
2UOPOYUTUHOPA.

KuroueBble ci10Ba: THAPOCHCTEMA, THAPOIMIHHAD, Ne(opMarius, MoIIepKKa.

Options for modernization of hydraulic systems with long-stroke
hydraulic cylinders
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Nowadays in a foreign and domestic engineering strguand in an excavator industry, in particular,namber of measures is
being taken to increase a unit capacity of machinér consequence of this is mainly an increasdénlével of pressure of working
liquid in machinery hydraulic systems and an ina@an the main sizes of their hydraulic units; taudic cylinders of their working
equipment, in particular, such as a valve rod seraf the hydraulic cylinder, its linear and diame#l sizes, and, therefore, weight.
The analysis of machinery service reliability hdwwed that refusals of hydraulic drive elements enakhalf from the total of all
refusals of the machinery. As this takes placenhg&imum percent of refusals in a hydraulic actudisdls to the share of hydraulic
cylinders. While in service and as a result of fluactional transverse and longitudinal loading, thgdraulic cylinder with
reciprocating motion of bilateral action with a daieral rod is deformed in the vertical longitudinglane with full-scale deflection
which sharply increases bending loadingss aractions arising in its mobile sealed interfac&$e interfaces sharply intensify the

process of wear-out rubbing parts. The probabitifya rod curving and its blocking in the case aas,a consequence, disability of a

hydraulic cylinder cannot be excluded.

Keywords: hydraulic system, hydraulic cylinder, deformatisnpport
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JepOpPMHPOBAHHOTO COCTOSIHHSI 0O0'b€KTOB MAllIMUHOCTPOEHMUSI
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Paccmompenvl ucnonv3yemvle 8 Hacmosaujee 8pems pasiuiHvle n00Xoodvl K (OPMUPOBAHUIO KOHEUHO-IIEMEHMHbIX Mooenell 0s
UCCe008AHUS HANPAACEHHO20 U 0ehOPMUPOBAHHOZ0 COCMOAHUS TNEXHOI0SUECK020 000PYO08AHUsL 8 PAMKAX NPOEKMUPOBAHUSL HOBbIX
U PEKOHCIMPYKYUU CYWeCBYIOUUX NPOU3B00CMBEHHbIX 00bEKMO8 XUMUYECK020 U He(hmeeaz06020 mawunocmpoerus. Paccmompena
PA3PAbOMAnHAs A8MOPAMU UEPAPXUS KOHEUHBIX DNIeMEHMO8 051 ONMUMAILHO20 NPOEKMUPOBAHUS 00bEKINO08 MAUWUHOCIPOEHUS U, 8
yacmuocmu, OY2elbHbIX PA3beMHBIX COCOUHEHUl, OSKCHIYAMUpyemMvlx HA He(mexuMuyeckux, Hepmenepepabamulearoumux u
Heghme2az08bix npouzsodcmseax. Hepapxus KOHEUHbIX 3JIeMEHMO8 NpeOCmAasieHa CeMeucmeoM O0O0bEMHbIX KOHEUHbIX JIeMEeHmo8 —
napannenenuneo, mempal’op, npusma, nupamuoa, cubpud. Iloxkasano, umo npu pacueme MawUHOCIPOUMENbHBIX UZOENULl CTOIICHOU
hopmul 0151 noOAYUeHUs ONMUMATBHBIX ¢ MOUKU 3PEHUS KAYeCBa 2eHEPUPYeMOti KOHEUHO-2NeMEHMHOL CemKU U MUHUMUZAYUU BDEMEHU
pacuema pe3yivmamos 8 psde CAyudes yeiecooOpasHo NpUMeHeHUe 8 OOHOU pPAcHemHoll cxeme 00beMHbIX KOHEYHbIX I1eMEHIMO8
PA3TUYHBIX TONOA0UYECKUX Munos. /[na 3moeo 6 pazpadomaHHOU uepapxuu 00beMHbIX KOHEYHbIX DJIeMEHMO8 NpedyCMOmpeHa
B803MOJCHOCTIG UCTIONL30BAHUS DNIEMEHMO8 C JIUHEUHOU, K8AOpaAmu4HoU u Kyouueckou annpokcumayuei epanuy. /s odecneuenus
B803MONCHOCTNU KOPPEKMHO20 NPUMEHEHUs 8 0OHOU KOHEUHO-91EeMEeHMHOU MO0 KOHEYHBIX JIeMEHMO8 PA3IUUHBIX MONOL0SUYECKUX
Mmunos 8 cmamve NpPeoCcmasnieHo O0KA3amenbCmeo COBMECTMHOCIU (QYHKYULL (POpMbl HA CMENCHBIX 2SPAHUYAX HPU CIbLIKOBKE
2NeMEHMOB.

KiioueBble ci10Ba: METOA KOHEUYHBIX 3JIEMEHTOB, HANPSDKEHHO-IC()OPMHPOBAHHOE COCTOSHHE, (YHKIHH (OPMBI, OOBEMHBIH
KOHEYHBIH JIEMEHT, TOMOIOT Hsl.

Development of a hierarchy of finite elements with variable number of
nodes on the edge to investigate stress-strain state of engineering
equipment

S.Yu. Trutae®, V.V. Trutaeva

JSC «Irkutsk Scientific Research Institution of @il Machinery», 3 Academician Kurchatov St., ety Russia
3stas@himmash.irk.rhimmash@irk.ru
Received 6.05.2014, accepted 14.08.2014

The article deals with various approaches to forioratof finite-element models to study stress amdirststate of engineering
equipment within designing new and reconstructixigtang production facilities of chemical and pé&om engineering. Authors have
developed a hierarchy of finite elements to desiggineering facilities in an optimum way, and hathable contact joints operated
in petrochemical, oil refining and oil and gas irgdiies, in particular. The hierarchy of the finisdlements has been presented as the
population of volumetric finite elements such apaaallelepiped, a tetrahedron, a prism, a pyraméchd a hybrid. To get optimal
results (according to the quality of generatedténélement grid and the minimization of the caltialatime) and when calculating
engineering equipment with complex shapes, in s@wes it makes sense to use volumetric finite elsneé different topological types
in one design scheme. For this purpose, the hiésaaf volumetric finite elements allows using congras with linear, quadratic and
cubic approximation of boundaries. To enable therexti use of different topological types in oneténelement model, the article
presents the proof of consistency of the shapditurscat the adjacent boundaries when matching efem

Keywor ds: method of finite elements, stress-strain statepesffianction, volumetric finite element, topology.
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Paccmompenvl Hanpasnerus nogvluleHus mouHOCmu 00pabomK, 8 MOM Yucie. odecneyenuem 8blCOKOU MOYHOCU U320MOGIE s
U COOPKU OMOCNLHLIX INEMEHMO8 MEXHOLOUYECKOU CUCTeMbl, NOBbIUEHUEM ee HCeCMKOCMU U HAOEHCHOCMU 6 HKCHIyamayuu,;
onmumusayus  PAaKmopog  YnpaeieHus — NOKA3AMENAMU — KA4ecmed  MexXHON02UYeCKO20 — npoyecca,  paspabomka — cucmem
ABMOMAMUZUPOBAHHO20 YNPABIEHUS MOYHOCIbIO 00padomku pezanuem. llpugedern npumep OCHOBHBIX B3AUMOCEA3AHHBIX YCI08ULL
ONMUMU3AYUU  MEXHOOSUYECKO20 NPOYecca U320MoBIeHus oOemaell. Ccouemanue 3d0aHHOLU MOYHOCMU 00pabOmKU, BbICOKOU
NPOU3BOOUMENbHOCTU U MUHUMATILHO B03MOJICHOU cebecmoumocmu. Jlana Xapakmepucmuka npoyeccos 1e38UliHOU 00pabdomku,
C02NACHO KOMOPOUL 10001 U3 HUX Cledyem PACCMAmpueams KaKk uHmezpayuio omoenivHvlx smanos. Ilpu smom credyem yuumoisams,
umo 8 3a8UCUMOCTIU OM KOHKPEMHBIX NPOU3BOOCTNEEHHBIX YCA08ULL NPAKMUYECKU 1100as onepayus MmexHoI02U4ecKo2o0 npoyecca
Modicem  Oblmb  peanu308aHa  pAa3IUYHLIMU - cnocobamu. Paccmompena 3adaua  onmumusayuu  yCiosull pe3anus 6 pPamMKax
TEXHOI02UYECKOU onepayuu, KOmopas C800UmMcs K ONMUMUAYUU PYHKYUOHUPOBAHUS CEHOPMUPOBAHHOU MOOEIU MEXHOI0SUECKO20
npoyecca.

KuroueBble cj10Ba: MMOKa3aTeNN KaueCTBa, TEXHOIOTUICCKUHA MPOIIECC, ONTHMHU3AIHS, MEXaHUIeCKas 00padoTKa JeTaei.

Search of ultimate solutions in the design of machining processes

E.A. Kudryasho, .M. SmirnoV, A.E. Lebedinsky

Southwest State University, 94,”53nniversary of October St., Kursk, Russia
3kea-swsu@list.rPpochta@oaoniii.r.flord47 @yandex.ru
Received 16.06.2014, accepted 19.08.2014

The article considers some direction of how theuaacy of processing can be improved, including enguhigh accuracy of
manufacturing and assembly of individual elemeritsechnological system, improving its inflexibiliand reliability in operation;
optimization of the factors of the quality for teokogical process, development of automatic consydtems for the accuracy of
machining cutting. The authors give an exampleasidinterrelated conditions for optimization oktprocess of manufacturing parts:
it is a combination of processing accuracy gived aifgh performance with the lowest possible primgtcThe article also observes the
feature of the blade machining processes when gactess should be regarded as an integration oividdal stages. However, it
should be taken into account that depending orsfieeific production conditions almost any operatiotechnological process can be
implemented in various ways. This article relateshte problem of optimizing cutting conditions @ehnological operations, which is
reduced to optimization of how the model, formetebfjnological process, operates.

Keywor ds: quality indexes, technological process, optim@atpart machining.
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MeToavka nosydeHus1 KO3QQPUILIMEHTOB 3JIeMEHTAPHbBIX 3BEHbEB
B BU/IE LIeJIOYUCJIEHHBIX 3HAYEeHUHU
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Texnuueckas peanuzayusi 21eMeHMAPHLIX 36eHbES, NONYHUEHHBIX HPU PA3NIONCEHUU OPOOHO-PAYUOHATLHOU PYHKYUU 8 8Ude YenHOlU
O0pobu, uacmo 6vi3viéaem HeoOXOOUMOCMb NONYHeHUs KOIPPuyuenmos nepeoay u NOCMOAHHLIX 8PeMEHU 8 GUOe YelOYUCTeHHbIX
3HaueHull, MaxK KaK UCNONb308aAHUE BeUeCNBEHHbIX KOIPOUYUEHMO8 8 HeKOMOPbIX CAVHAAX He803MOdICHO. B cmamve npednodicena
MEMoOuUKa, ¢ NOMOWBIO KOMOPOU MONCHO npedcmagums odble KOIDDUyueHmol 31eMeHMAPHbIX 36€HbEE 8 GUOe YelOUUCTeHHbIX

. . a .
3Havenuii. Memoouka ocnogana Ha Ucnonb308anuu meopuu yenuvix opooeil. Jlioboe yucio 5 MOIICHO NPeocmasums 8 8Uoe KOHeuHOU
yenHoii Opobu. Ycmanosneno, ymo 6 kavecmse oenumeinetl HeoOX00UMo bpams monvko npocmule yucia. Ha ocnose memoouxu nonyuen

. a
06wl aneopumm pasnodiceHus OpooHo2o wucia e U3 obwezo ancopumma nonyuensvt mpu aieopummad, KOmopuvle coomeemcmsyom

a
mpem cayuasm ucia 5 i a —uemnoe uucno, O —nevemnoe uucio; a —nevemnoe uucno, O —nevemnoe wucno; a —nevemnoe uucno,
b — vemnoe uucro. Cayuail, 20e a — uemnoe uucio u b — vemnoe uucno, neobxooumo npusecmu K 00HOMY U3 MpPex PazoOPaANHBIX
a .
cuyuaes, O 4e20 HA0O0 COKpamums Opodb B . C nomowpio paszpabomannoli MemoOuKku G03MOJCHO NpeOCmagume aiodvle

KO uyuenmol 71eMeHMAPHBLIX 36€HbES 6 GUOE YENOYUCICHHBIX 3HaYeHul. Dmo no3gonsaem peanu3o8amsv dieMeHmapHvle 36eHbs,
K020a mpebylomcs yenvle 3Ha4eHUs napamempos.

KiroueBble cj10Ba: pasinokeHne ApOOHO-PALMOHATBFHON (DYHKINM, pa3ioKeHHE YHCIIa, IPOCTOE YKMCIIO, YETHOE YHCIIO0, HEUYCTHOS
YHCII0, 1IEJIOYNCIICHHBIC 3HAYCHUSI, BEIICCTBCHHBIC KOO (UIIUCHTBI, DJIEMECHTapHBIC 3BCHbS.

Technique for receiving coefficients of elementary units in the form
of whole-number values

Yu.N. Alpatov, A.A. Drizhenko, S.S. Unistyuk

Bratsk State University, 40 Makarenko St., BraRkssia
dipm@Dbrstu.ry drizhenko@ mail.r£1229664@gmail.com
Received 15.06.2014¢cepted 20.08.2014

Engineering implementation of elementary unitseieed under expansion of a fractional-rational ftion in the form of chain
fraction, often makes it necessary to receive omefits of transmissions and time constants in fdren of whole-number values
because it is not always possible to use real mdefits. Technique which helps to present any wiefits of elementary units in the
form of whole-number values has been offered inattiele. The technique is based on the use oftltkery of chain fractions. It is

possible to present any numb%lr in the form of final chain fraction. It has beestablished that only prime numbers are necessary to
be taken as divider. General algorithm of expansiba fractional numbe% has been received on the basis of this technifee

algorithms have been received from the generalritlym which correspond to three cases of num%er a is an even numbebis an

odd number:a is an odd number is an odd numbera is an odd numberp is an even number.
The case in whicla is an even number anld is an even number should be led to one of threesaentioned above by reducing



the fraction% . With the aid of the developed technique it issjils to present any coefficients of elementarysunithe form of whole-

number values. It allows to implement elementaitsuwhen whole values of parameters are needed.

Keywords: expansion of a fractional-rational function, numbgpansion, prime number, even number, odd nunitesle-number
values, real coefficients, elementary units.
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Paccmampusaiomea  onmumusupyiowue npeobpazo8anus NApAIIeNbHbIX  CRUCKO8 6 HPOSPAMMAX, HANUCAHHBIX HA  A3bIKE
@yurkyuonanvHo-nomokoso2o  npoepamvmuposanusn  «llugazop». Ilapannenvuvle cnucku ABIAIOMCA  BbIPAUMENbHLIM — A3bIKOBbIM
cpedcmeom, obecnewusas ONUCaHue He3agUCUMbIX OaHHBIX U Gyukyull. VX uchonvsosanue no3eosaem KOMRAKMHO ONUCAG NAPALLeTbHbLe
@pazmenmul 3a cuem HAAUUUA 8 A3bIKE BOIMOIICHOCTNEN IKEUBAIEHMHO20 Npeodpasosanus 6 boaee npocmoie cmpykmypul. Ilapaninensvivle
CRUCKU MO2YM BKIAObIBAMbCA 80pY2 8 Opyed, YopMupys ClodicHble uepapxuieckue CmpyKmypbul, Komopble, 8 pade Clyuaes, Mo2ym Obimb
8bIAAGIEHbL U NPeoOPA3068albl 8 CIMPYKMYPbl C MEHLULUM YPOGHEM BII0JHCEHHOCMU HA dMane Mmpaucisyuu npoepammvl. Buinoanenue
onepamopos npozpammul Ha azvike [lugpazop xonmponupyemes ynpasnaowumu agmomamami, KOmopble 3HAUUMeNbHO OCIOICHAIOMCS
mem, Ymo Ha 6X00 COOMBENMCMBYIOUUX ONEPamopos8 Mo2ym nOCmMyname napaiienvivlie ChUcku. B ciyuasx, koeoa yoaemes ycmanoguma,
Umo NApanienvHulll CRUCOK He COOEpPIICUM GILOJCEHHbIX NAPALIENbHLIX CRUCKOS, PA3MEPHOCHIb KOMOPBIX 3a6UCUm Om apaymeHma
@yuKyuu, 603MOACHA UHMEPNPEMAayUs CRUCKA HA dmane mpanciayuu. Mumepnpemayus chucka He moabKo AGIAemcs camoCmoamenbhbim
ONMUMUSUPYIOWUM NPeobpaz0eanuem, Ho U nosvluidaem 3P hexmusHocms npumMeHens Opyeux npeodpazo8anuil, Y¥mo noKA3aHo 8 Cmambve
Ha npumepe ONMUMU3AYUU YAPAGIAIOWUX asmomamos. B pade cnyuaes maxoe npeobpaszosanue npusedem K HOIHOMY YOQIEHUIO
Napanienbubix CNUCKO8 3a cuem OONOIHUMENbHO20 NPUMEHEHUs IKGUBANEHMHBIX NPeoOPA308aHUIL, 3AKPENTICHHBIX 8 MOOENU 8bIUUCTEHUI.
B 3axmouumenvnoil uyacmu npeocmasnenvl ocpaHuueHus, — HAKIaoblgaemvle apXUMeKmypou HA NPOSPAMMY U NO3GONAIOUUE
Peanu3osuléams Mpauciayuio QyHKYUOHANbHO-NOMOKOBBIX NAPALIEIbHLIX NPOSPAMM 6 MONOI02UI0 CEEPXOONLUUUX UHMESPATbHBIX CXEM.
Taxoice nokaszana 803modcHOCHb Honee dPhekmusHoll OnmMuMU3ayUY NAPAIIETbHLIX CNUCKO8 NPU MPAHCIAYUU HA APXUMEKMYpy CUcmem
Ha Kpucmanie 3a cuem yuema OONnoaHUMENbHbIX 02PAHUYEHU.

KiioueBble cioBa:  (yHKIMOHATBHOE TMPOrpaMMHPOBAHME, ONTHMM3AIMsA Koma, paszpaborka CBUC, mapamnensHoe
MIPOrpaMMHUPOBAHHE.

Optimization of parallel lists of the functional and dataflow
programming language PIFAGOR

V.S. Vasilie?, I.N. Ryzhenk8, I.V. Matkovsky

Siberian Federal University, 78 Svobodny ave., Kogarsk, Russia
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Received 25.05.2014¢cepted 20.08.2014

This research examines the optimizing transfornmatiof the parallel lists in the programmes writi@m the functional and dataflow
programming language PIFAGOR. The parallel listsdé&es independent data and functions of the PIBRGanguage. This lists are
used for define parallel fragments of code. Theafiaklists can make hierarchy structures. In sarases this structures can be identified
and simplified at the stage of program translati®unning the operator of the program on PIFAGORaatrolled by control machines
and become more complicated because of the pafiislbeing input on operators. If it is possilbteidentify that there are no attached
parallel lists in the initial parallel list, depemadg on the argument of function, it is possiblarterpret the lists at the stage of program
translation. Interpretation of the list is not orlydependent optimizing transformation but alsis i way to increase the efficiency of the
use of other transformations. In the article itdemonstrated by the example of optimization ofrobmhachines. In some cases this
transformation can give the possibility for a costpl delete of the parallel lists due to additionahge of the equivalent transformations
determined at the computing model. The conclusfdhearticle shows the possibility for more efieetoptimization of the parallel lists
for system on a chip/VLSI circuit architecture doeadditional restrictions applied by the architems.

K eywor ds: functional programming, code optimization, VLSI s parallel programming.
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B nacmosuwyee epems npoucxooum nepexoo snexmposnepeemuxu Poccuu na nogyo mexnonoeuueckyio niamgopmy, 0CHOBAHHYIO HA
UCNONb308AHUL KOHYenyuu unmenieknmyanvhulx cemeil (Smart grid). Oma  konyenyus  npedycmampusaem wupoKoe npumeHeHue
YCMaHo8oOK pacnpedenenHoll 2eHepayuul, Komopvle Mo2ym pabomams 8 cocmase 0eucmayouux cemell uil 00beOUHAmMbC 8 cemesvle
raacmepol. Cmamvsi noceéawjeHa 8onpocam agmoMAmuiecKo2o pe2yiuposanus 6030VACOeHUs U CKOPOCMU BPAUjeHUs 2eHepamopos,
Ppabomaiowux 8 cocmage cemesvix Kiadcmepos, NPEOHA3HAUEHHIX OJis JIeKMPOCHADICEHUS HEMA20BbIX NOMPedUMenell JHCele3HbIX 00Po2
nepemenno2o0 moxa. [ pe2yiuposanus 4acmomsl U HANPSAICEHUs 8 PA3IUUHBIX PEeACUMAX pabomvl UCNONb3YIOMCA AGIMOMAMUYECKULL
pe2yiamop  wacmomel  pawjeHus, — pabomanowuli N0 NPONOPYUOHATLHO-UHMESPANbHO-OUPPEPEHYUATLHOMY — NPUHYURY, U
MUKPONPOYECCOPHBILL  ABMOMAMUYECKULl  pe2yasimop — 6030yocoenus.  Ilpeonooicena — memoouka — co2naco8amnol — HACMPOUKu
ABMOMAMUYECKUX Pe2YIAMOPO8 8030VICOCHUA U HACTNOMbL 8PAUYEHU CUHXPOHHBIX 2eHepamopos, pabomaiowux 6 cocmase Cemeguix
Kkiacmepos. Ilpu onmumuzayuu u Coenaco8amuu HACMPOEK pe2yamopos G030YHCOeHUs U HACMOMbl UCNONb308ANCA MENOO
Henapamempuueckol udeHmu@dukayuu cucmemvl <mypouna — eHepamop», KOMOpyIo MOJICHO Npedcmdasums 6 ude KOMNIEKCHLIX
nepeoamounvix (YHKYUL OCHOBHBIX KAHANO8 U NEPEKPECMHbIX C6A3ell pe2ylamopos u eeHepamopa. Memod udenmughuxayuu
OpUEHMUPOBAH HA NACCUBHBIL NOOX00 C NPUMEHeHUeM annapama Ouckpemnozo npeoopazosanus Pypve u gelisiem-npeoopazo8ans Ol
8b10€IeHUs. WYyMA pe2yisimopa, UCNONb3YeMo20 6 Kauecmee mecmogoeo 6o3deiicmeus. Ha ocnoge xomnviomepnozo mooenuposanus 8
cpede MATLABnoomeepaicoena s¢pgpexmugnocms npumererus: npeoniodiceHHblx Memooos Co2Naco8aHHol HACMPOUKU Pe2yamopos.

KuroueBble €j10Ba: CHCTEMBI JICKTPOCHA0KEHUS KETIE3HBIX TOPOT, CETEBBIC KIIACTEPHI, paclpe/ieNicHHAsI TCHEPAaIus, COTJIaCOBaHHAS
HACTPOMKA PETYIATOPOB BO3OYKICHHS U YACTOTHI.

Automatic regulators for installations of distributed generation

Yu.N. Bulato?, A.V. KryukoV?®, Tran Duy Hung*
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Received 10.05.2014¢cepted 5.08.2014

Nowadays there is a transition of electric powaettistry of Russia to the new technological platftyased on the use of the concept of
intellectual networks (smart grid). This concepbyides broad usage of installations of the distréasligeneration which can work as a
part of operating networks or be merged into netwolusters. The article is devoted to the questimingautomatic control of excitation
and rotation speed of the generators working asag pf network clusters intended to power supply tion-traction consumers for
railroads of alternating current. To regulate fregncy and voltage in various operating modes autamedntroller of the rotation
frequency, working on proportional-integrated-diffatial principle, and microprocessor-based autoimaxcitation controller have been
used. The technique of the coordinated parametidoizdor automatic excitation and rotation frequgnecontrollers of the synchronous
generators, working as a part of network clustéras been offered. When optimize and coordinat@dnameterization of excitation and
frequency controllers, the method of nonparametiantification of «turbine-generator» system, whéam be presented in the form of the
complex transfer functions of the main channels emods communications of controllers and the getwerdnas been used. Identification
method is aimed at passive approach with the usleeoflevice for discrete Fourier transformation aiévelet-transformation to allocate
the controller noise which is used as a test in@n. the basis of computer modeling in the Matlabiremment the efficiency of using
these methods of the coordinated parameterizati@ouwtrollers has been confirmed.

Keywords: systems of power supply of the railroads, netwdlsters, distributed generation, coordinated rpaterization of
excitement and frequency controllers.
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TexHudyeckoe 060CHOBaHHE MPUMEHEHUSI KOMIIEHCHUPYIOLIUX
YCTPOUCTB AJis CTaOUJIN3ALMU COTJIACOBAHHOTO peXrUMa paboThl
BbICOKOBOJIbTHOM JINHWUH 3JIEKTpOIlepeadu
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Texnuueckoe obecneuerue CO2NACOBAHUA TUHUU DNEKMPONepedad ¢ 3NeKMpUdecKoll Hazpy3kou ¢ nociedyouel cmaduiuzayuerl
pedicuma npeononazaem ucnonIb308anue CneyuaibHo n0O0OPAHHBIX KOMREHCUPYIOWUX YCIPOTICNG aKMUBHOU U peaKmUHOU MOWHOCMEI.
Copmuposanvl ocnosHbie mpedo8anus. K KOMREHCUPYIOWUM YCMPOUCMBAM aKMUGHOU U PeaKmusHO MOWHOCMell, UCHONb3YeMbIM OISl
obecnevenuss Meponpuamus no CmMaduIU3ayuu Cconaco8anHO20 pedcuma pabomsl aunuu daekmponepeoauu. Illpuseden npumep
mexHuyeckoeo 060cHo8anus 05 peanvHoeo oovexma. Ilpusedenvl pe3yrbmamol CMAMUCIIUYECKUX UCCTIe008aAHULL nepedayil aKmugHou U
peaxmugnoii mowjnocmeti no JIII-330 kB 6 ooun uz npomvlulieHHbIX pationos cmpanel 8 mevenue 200d. Onpedenenvl ycmanosnennvle
AKMuBHAs U peaxmueHas MOWHOCMU KOMReHcupylowux ycmpouicms. Ilokazano, umo Komnencupyioujue ycmpoucmea yCmanogieHHOU
MowHOCMU 0becneuam Co21aco8amHbILL pedcumM padomvl JUHUU dliekmponepedayu, no Kpaiuel mepe, 6 meuenue 200a. Onpedenenvl
nozpewHocmu 8 pabome KOMHEHCUPYIOWUX YCMPOUCME AKMUBHOU U peakmugHou mowHocmell. [lokazano, umo Komnencupyiowue
ycmpouicmea akmueHou U peakmugHoll MowjHocmell pabomaiom ¢ MUHUMATbHLIMU NnozpewiHocmamu. Ha ocnosanuu evinonnennvix
uccneoosanuil  coenan 6vl800 0 UYenecooOpPasHOCMU NPUMEHEHUSl BbIOPAHHBIX KOMNEHCUPYIOWUX YCMPOUCME 01 peanu3ayuu U
nocnedyloweti CmaduIU3ayuL co2iaco8aHHO20 PerCUMa pabomul TUHUU IIeKMPOnepeoati.

KitioueBble cjI0BA: TPEXNPOBOIHAS JHHUS MICKTPOIEPENAdN, COTTACOBAHHBIN PEXHUM, MICKTPUIECKas HarpysKa, Majaromnias BOJIHA,
KOMIICHCHPYIOIEE YCTPOHCTBO.

Technical basis for the use of compensating devices to stabilize
coordinated mode of a high-voltage power line

V.A. Kozlov?, G.A. Bolshanif

Bratsk State University, 40 Makarenko St., BraRkssia
3kozlov va@Dbk.ruPbolshaning@mail.ru
Received 6.05.2014¢ccepted 20.07.2014

Technical support of coordination of the power limi¢h electrical load to subsequent mode stabil@ainvolves the use of specially
selected compensating devices of active and readapacity. Basic requirements for compensatingocgsvof active and reactive
capacity used for supporting stabilization modeagjower line have been formed. An example of teahbiasis for the real object has
been given. The results of statistical studiegraidferring active and reactive capacity for a yearer 330 kV power transmission line
into one of the industrial areas of the country éalso been given. Active and reactive capacitescémpensation devices have been
determined. It has been shown that compensatingetewof installed capacity will provide a coordiedtwork mode of power lines, at
least, for a year. Some errors in the work of conspéing devices of active and reactive capaciti@gehbeen determined. It has been
shown that compensating devices of active and ireacapacities work with minimal errors. On the isasf the conducted research it has
been concluded that it is worth using selected eampting devices for to implement and stabilizedioated mode of power line.

K eywor ds: three-wire power line, coordinated mode, electiicatl, incident wave, compensating device.
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Koppo3roHHbIM MOHUTOPUHT KaK CPEJICTBO yIIPaBJIEHHUSA
1[eJIOCTHOCTBIO TPyOONPOBO/I0B B HEPTEXUMUYECKOH
NPOMBIIIJIEHHOCTH

MN.A. lo6osa“, A.H. baparos®
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B npednazaemoli cmamee paccMompeH KOpPO3UOHHbIU MOHUMOPUHZ KAK 3ghhekmueHoe cpedcmeo Mpo2HO3UPOBAHUS CPOKO8
cyHcbbl U ynpasneHus yesocmHOCMbIo MPOMbIc/08bix 06opydosaHus u mpybornposodos, Komopeslie AsaAMCcA 8axcHolU cocmasHoU
yacmetlo UHGpPacmpykmypel MecmopoxcoeHusa. Kpome moeo, npakmuyeckoe MpuMeHeHuUe MOHUMOPUH2a CB8A3GHO C OUeHKoU
aghghekmusHOCMU NpUMeHsAemMbIx UHaUbUMopo8 Koppo3uu, bakmepuyudos, no2aomumesns KUCA0pPoOd U CHUXEHUs yoesnbHbIX 3ampam
Ha uHeubuposaHue. [1OKA3aQHO, YMO cOBpemMeHHble MemoObl KOHMPOAA KOppo3uu HedoCMAamo4YyHO 3h@PexmusHbl Mpu BbiAGAEHUU
cmpecc-Koppo3UOHHbIX rnospexdeHul. [MpedaoxeHa KOMMAeKMayus Y3108 KoHmMposas Kopposuu (YKK) OJonoaHumesnsHobimu
cpedcmeamu KOHMPOsa Koppo3uu: npoboombBopHUK ¢ mpexyposHesbiM NpuHyunom delicmaus u deprcamesns mpex naacmuH — 01 YKK,
CMOHMUPOBAHHbIX HA cucmemax Hegpmecbopa, 6uo30HObI — 0414 YKK, ycmaHoeneHHbix Ha 8000800ax rnpomeicaa. LienecoobpazHocme
YCMaHoBKU  nMpoboombopHUKoe u Oepxameneli Ha cucmemax Hegpmecbopa ceA3aHA C ysenudyeHueM 06800HeHHOCMU
mpaHcnopmupyemoix cped o mepe 3Kcnayamayuu mecmopoxdeHull. OcHosHol npuyuHol HebaaeonpuamHol Koppo3uoHHOU
06CMaHOBKU HA MHO2UX MECMOpPOMXOeHUAX ABAAemCA B8bICOKAA bUO3aPAXEHHOCMb CY/abdameoccmaHasAUBAOWUMU Bakmepusmu
MPOMBIC/I08bIX CMOYHbIX 800. YcmaHoeKa 6uo30HA08 obecrieyum MosHYO KapmuHy 6uosapaxeHHocmu obvekma. [lpedaaeaembie
ycmpolicmea 1o36041am onepamusHoO MPUHUMAamMe peuwleHus 0 yesaecoobpasHocmu uHaubupoBaHUA MOo20 UAU UHO20 HarnpaesaeHus. B
€8010 04epedb, ONMUMU3AYUA M0OAYU XUMUYECKUX peaeeHmos npueodum K cywecmeeHHolU 3KOHOMUU 3ampam Ha dopozocmosujue
UH2ubUMOPBLI, NPUMeHAEeMble NPU AHMUKOPPO3UOHHbLIX MePONpPUAMUSIX.

KnioueBble €/10Ba: KOPPO3MOHHbIA MOHUTOPUHT, MHIMBUTOP KOppOo3uu, cynbdaTBOCCTaHaBAMBAlOWME HakTepuun, 06BOAHEHHOCTb
TpaHcnopTUpyemoii cpeapl, NPO600TOOPHUK C TPEXYPOBHEBLIM MPUHLMNOM AEUCTBUA, AepiKaTeNb TPexX NAacTuH, 6MO30HA.

Corrosion monitoring as a means to control the pipeline integrity
in petrochemical industry
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“polina.lobova@gmail.com, “a baranow@mail.ru
Received 19.05.2014, accepted 29.07.2014

The article deals with the corrosion monitoring as an effective means of predicting service life and controlling integrity of oilfield
equipment and pipelines which are an important part of infrastructure of the oil field. Furthermore, practical application of the monitoring
involves assessing the effectiveness of corrosion inhibitors, bactericides, and oxygen absorbent and reducing unit costs for inhibition. It
has been shown that modern methods of corrosion control are not effective enough in detecting stress corrosion damage. Complete set of
the units of controlling corrosion by additional means of corrosion control has been proposed. A sampler with three-level principle of
action and a holder of three bars should be used for the corrosion control units installed on oil gathering systems. Biosounds should be
used for the corrosion control units installed on water conduits of the oil field. Practicability of setting samplers and holders on oil
gathering systems is connected with an increase of water cut of fluids as developed fields. The main reason for the unfavorable corrosion
situation in many fields is a high level of bioinfection with sulfur reducing bacteria in commercial wastewater. If biosounds are installed, a
complete picture of the field bioinfection can be seen. The equipment proposed will allow making decisions on whether inhibiting one or
another direction quickly. Whereas, optimization of chemical supply leads to significant cost savings on expensive inhibitors used in anti-
corrosion measures.

Keywords: corrosion monitoring, corrosion inhibitor, sulfur reducing bacteria, water cut of fluids, sampler with three-level principle
of action, holder of three bars, biosound
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O0HUM u3 HanpasneHuli passuMUA APOMbIWAEHHOCMU CMPoUMesnbHbIX Mamepuasnos fAsnsemca obecriedeHue KOMIMAeKCHO20
UCMosb308aHUA MPUPOOHO20 CbIPbA, BMOPUYHLIX Pecypcos U 0mxo008 pasAuyHbIX ompacael npomsiwaeHHOCMU 8 npoyecce
npouseodcmea. [MpusedeHa ONMUMU3AUUA COCMABO8 U MEXHOA02UYECKUX Mapamempos npou3so0cmed CMeHOo8bIX Kepamu4yecKux
Mamepuasnos HA OCHOBE MblaAu 203004UCMKU Mpou3sodcmea eppocnanasos ¢ KombuHUposaHHol Kanbyulicooepiauwieli dobasKol
(8bicOKOKanbyUesasa 30/7a-yHOC + 3aKAPBOHU308aHHbIU Cy2nUHOK AH3€B6UHCKO20 MecmopoucOeHus). BbicOKOKanbyuesaa 30sa-yHOC
cAymum 3ampaskoll 044 Kpucmannusayuu, a 3aKapboHU308GHHLIU Cy2qUHOK MonosnHAem hoHO aAMOCUAUKAMHO20 pecypca U
aKmueusupyem crekaHue nymem rapo2asosbioesneHus npu pasaoMeHuUU 2AuHUCMbIX MuHepanos. BeedeHue dobasku 3apodsiweli
Kpucmannusayuu (301a-yHoc) 8 Koaudecmee 5 % npu pacxode cy2nuHka 30 obecriedusaem ¢hopMuposaHue Yeperka nosvieHHoU
MPOYHOCMU  MpU  COXPAHEHUU HU3KUX 3HaveHull cpedHell naomHocmu. WM370xceHbl 0cobeHHoCmu cmpykmypoobpa3osaHusa
Kepamu4ecko2o Mamepuana payuoHasbHO20 cocmasa (Uy4anuce ceolicmea 06pasy08, U320MoeaeHHbIX MO0AYCYXUM MPeccosaHuem npu
yoenbHom OasneHuu 20 Mla u enaxcHocmu wuxmel 16 %, oboxoxeHHbIx 8 duanasoHe memnepamyp 100-950 °C). YemaHosneHo, 4Ymo
payuoHanbHaa memnepamypa 0bxu2a 017 U320mMosaeHUA ShheKmuasHbIX Kepamuyeckux mamepuasnos — 900 °C.

KnioueBble C€NOBa: BbICOKOKa/bLMEBAs 30/1a-yHOC, Mbllb [a3004UCTKU EpPPOCNIaBHOrO MNPOM3BOACTBA, 3aKapbOHW30BaHHbIN
CYIIMHOK, Kanbuuiicogepskalan aobaska, CTpyKTypoobpasoBaHue.

Formation of the structure and properties of silica ceramic material
on the basis of the silica with calcium-containing additive agent
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Received 10.05.2014, accepted 20.07.2014

One of the directions of the development of construction materials industry is to support integrated use of natural resources,
recoverable resources and waste products from various industries in manufacturing process. Optimization of the composition and
technological parameters of the manufacture of wall ceramic materials on the basis of the fume from gas purification of ferroalloy
production with combined calcium-containing additive agent (high-calcium fly ash + carbonized loam from Anzebinsky deposit) has been
shown. High-calcium fly ash serves as a primer for crystallization and carbonized loam increases the fund of silica-alumina resource and
activates the sintering by releasing gas and vapor under breakdown of clay minerals. By integrating nucleating additive agent (fly ash) in
an amount of 5% at a flow rate of 30, it ensures the formation of loam crock of increased strength while maintaining low values of the
average density. Features of the structure formation of the ceramic material of rational composition have been presented (the properties
of samples made by dry pressing at a pressure of 20 MPa and 16% of batch moisture, fired in the temperature range of 100-950° C, have
been studied). It has been established that the firing temperature for manufacturing effective ceramic materials is 900° C.

Keywords: high-calcium fly ash, fume from gas purification of ferroalloy production, carbonized loam, calcium-containing additive
agent, structure formation.
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KonecHble 8uso4HbIE MO2PY34UKU HO COBpPeMeHHbIX Oepesoobpabambi8arouux npednpuamuUaX 3aHUMAKmM OOHY U3 K/o4esbix
nosuyuli Mo BHYMPEeHHUM nepemMeweHUAM nuaoOMamepuasnos. Bo epems 8biNoaHEHUs O0HHO20 MEXHOs02U4ecKoz2o npoyecca —
nepemeuwjeHus nuaoMamepuano8 — ocoboe eHUMaHUE YyOesAaemcs 3KOHOMUU MOMAU8d U PAyUOHAAU3AUUU €20 UCMO0/1b308AHUS.
Haubonee 3ghhekmusHoe ucronb308aHUe MOMauea nomoz2aem cHU3UMb yoesbHble npusedeHHble 3ampamel, Ymo crocobcmeyem 8
yesom CHuMceHUro obwux 3ampam. B cmamee npusedeHsl MemoOuKka onpedesneHUs pacxodd monaued o ofnepayusm u
JKcrepumeHmasbHele OaHHbIe Mexnpoyecca nepemeuwjeHus MuAoMamepuanos 8 CywUsnbHYIO Kamepy BUSIOYHLIM M02PY34YUKOM HO
depesoobpabameigarowjem npednpusmuu. beln cocmasneH 6anaHc monauea U onpedesneHa B8epOSMHOCMb 0ABAEHUA €20
cocmasaaowux onepayuli. posedeH cmamucmuyveckuli aHAAU3 MOAYYEHHbIX OGHHbLIX pPAcXodd MOMNAUBA HA  BbiNosAHeHUe
mexHosoz2u4eckozo  npoyecca. [JaHa OueHKa adgekmusHocmu  UCMOb308aHUA  monausa. CeedeHol 8 ~mabauyy ece
JKCrepumeHmarbHele U aHaaumuyeckue 0aHHele. OnpedeseHbl 0CHOBHbIE haKMopbl, eauAWUe HA Pabomy 8UOYHO20 MO2PY34UKA
npu nepemewyeHUU NUAOMaMepUanos 8 cylusasHyto Kamepy. [pugodsamca 3asucumocmu pacxoda monauea 8 sude yoesnbHo20 pacxodd
monauea om npupPoOHO-NPOU3B0OCMBEHHbIX (haKMOpPOo8 U suHeliHble pespeccuoHHble YpPasHEeHUs, MPO2HO3UPYWUe MOnaUuBHYyH
9KOHOMUYHOCMb. B 3akaouyeHue cmamou rnpusedeHbl 8bI800bl U PEKOMEHOAUUU M0 OOCMUMCEHUID PAUUOHAAbHO20 UCMO/b308AHUSA
monnuea.

KntoueBble €N0OBa: yAe/bHbIli pacxos TOMInBa, TOMIMBHAsA 3KOHOMUYHOCTb, MPUPOAHO-NPOU3BOACTBEHHbIE GAKTOPbI, BUNOUHbIV
NOrpysyuK.

Fuel economy for the technical process of moving the timber
with forklift truck

A.A. Kovalenko?, B.G. Martynov”

St. Petersburg State Forestry Engineering University under name of S.M. Kirov, 5 Institutsky lane, St. Petersburg, Russia
“kovalenko_aleksandr@yahoo.com, blesbisnes@mail.ru
Received 16.062014, accepted 19.08.2014

Wheel forklift trucks take one of the key positions on modern timber enterprises according to internal timber displacement. During the
technical process, i.e. the process of moving the timber, the particular attention has been taken to fuel economy and efficiency. Most efficient use
of fuel helps to reduce the unit costs presented, which contributes to the overall reduction in the total cost. The article presents the method of
determining the fuel consumption over transactions and the experimental data of the technical process of moving the timber into the drying
chamber with a forklift truck on a timber enterprise. A fuel balance has been made up and the occurrence probability of its constituent operations
has been determined. A statistical data analysis of fuel consumption for performing the technical process has been carried out. Fuel efficiency has
been estimated. All the experimental and analytical data have been tabulated. The main factors affecting the operation of the forklift truck when
moving the timber into the drying chamber have been determined. The dependences of the fuel consumption in the form of specific fuel
consumption on natural factors of production and the linear regression equation predicting fuel economy have been presented. Finally, the article
presents some conclusions and recommendations to achieve the sustainable fuel use.

Keywords: fuel consumption, fuel economy, natural factors of production, forklift truck.
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CTpOFaHOﬁ INOBEPXHOCTH APEeBECHUHBbI JIMCTBEHHHUIbI

C.I1. Ucaes?, H.O. BerHKOBab, O.U. Berynkos‘, B.B. 3aes"

THUXOOKEaHCKHUIi TOCYIapCTBEHHBIN YHUBEPCHTET, yil. Tuxookeanckas 136,Xabaposck, Poccus
3SPIsaev@gmail.confinatali-beg@mail.rifolegbeg@mail.ri’Ghostw@mail.ru
Crarps nonydena 15.06.2014npunsra 16.08.2014

B cmamve npusedenvl pesyibmamvl UCCIe008aHUs GIUAHUA 8UOA PE3AHUSL HA WEPOXO8AMOCHb NOBEPXHOCIU CIMPOLAHO20 WNOHA,
u320moenenno20 u3 opesecunvl aucmeenHnuysl. Ilomumo uoa pezanus uccied08ano GIUAHUE 30H NONEPEUHO2O CedeHUs Kpyero2o
JnecomMamepuana Ha Wepoxoeamocms nogepxHocmu wnoua. Ilpu nposedenuu sxcnepumenma Ucnonb308ancs Memoo MHO20PAKMOPHO20
naanuposanus ¢ npumenenuem B-nnana emopoco nopsoka. B sxcnepumenm Ovinu 6Kniouensl 08a akmopa. Koopounama no wupume
bpyca u koopounama no e2o gvicome. Ilpu smom pasmepnocms KoopouHam Ovlia 3a0ana 8 00X ouamempa Kpy2no2o iecomamepuana. B
pe3yibmame peanuzayuu ONbIMo8 U 00paboOmKy OAHHBIX IKCHEPUMEHIMA NOLYUEeHbl YPAGHEHUs pecpecCull, YCMAHagIusarujue eiusHue
YCI06Ull pe3anusi OpegecuHbl AUCMBEHHUYbl HA WEPOX08AMOCHb CMPO2AHOU NogepxHOCmuU. Aunanuz epaguueckux 3zasucumocmetl,
NOCMPOEHHbIX HA OCHOBAHUU VPABHEHUIl pecpeccuul, NO360NUL YCMAHOBUNb, YMO HAUbOLee KAYEeCMBEHHbL WNOH NOLYyYaemcs npu
nPOOOILHOM Hanpasienuu Ogudxicenus pesanus. Ilpu smom wepoxosamocms nosepxnocmu (RMpnay) cmpozanoeo wnona npumepro 6 2,5
pasa nudice, vem NOBEPXHOCMU WINOHA, CHOPMUPOBAHHO20 NPU NONEPEYHOM OBUIICEHUU PE3AHUS, MO NO360IAEM YMEHLUUMb MOIUUHY
wnona ¢ 0,8 mm 0o 0,6.mm u obecnewums ygenuuenue 8uixo0a cmpo2ano2o winona 6 cpeonem na 25 %.

KuroueBble cjioBa: HIepOX0BaTOCTD, CTpOFaHbIﬁ LIMOH, JIMCTBCHHULIA, BU/I Pe3aHUSA.

The influence of cutting type and block cross-section zone on roughness
of sliced surface of larch wood

S.P. Isa¥ N.O. Begunkovj O.I. Begunkof; V.V. ZaeV

Pacific National University, 136 Tikhookeanskaya Bhabarovsk, Russia
3SPIsaev@gmail.confinatali-beg@mail.rifolegbeg@mail.ri’Ghostw@mail.ru
Received 15.06.2014, accepted 16.08.2014

The article provides the research results of cattiype influence on surface roughness of slicecteesheets produced from larch
wood. Besides, the influence of round wood crosiese zones on surface roughness of veneer has beelied. To conduct the
experiment multi factor planning method with B-pleEfrsecond-order has been used. The experimenaioedttwo factors such as a bar
width coordinate and bar height coordinate. The elision of coordinates has been specified in pdrteund wood diameter. Following
the result of implementing the experiments and geding the experiment data, the regression equati@ve been received to define the
influence of conditions of larch wood cutting oe tloughness of sliced surface. The analysis oflgcagependencies, made on the basis
of regression equations, allows to define that st qualitative veneer is received in lengthwiseation of cutting motion. It makes
surface roughness (R of sliced veneer in 2.5 times lower than rouglnesveneer surface formed in transverse cuttingianolt
allows reducing veneer thickness from 0.8 mm tax6and provides the increase of sliced veneed yiet 25%.

K eywor ds: roughness, sliced veneer, larch, type of cutting.
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Paccmampusaemcs 8onpoc onpedesneHus mexHu4ecKoli npou3eooumenbHOCMU KapbepHbix KOMOAliHO8 8 3a8UCUMOCMU OM (hU3UKO-
MEXaHUYECKUX XapakmepucmuK pa3pabameigaembix 20pHbIX Mopoo. YKa3bi8aemcs Mecmo KapbepHo2o KombaliHa 8 mexHO102U4ecKom
Komrsaekme 20pH020 0060pyd08aHUA HA pa3pabomKke BCKPbIWHbLIX U 000bI4HbIX MOPOO MO MOCAOUHO-M0aA0C080U MexHo102UU.
AHanusupylomcs akmopsl, coepxusaroujue eHedpeHue U passumue nocaoliHo-nosn0co8oli MexHOMA02UU HA O0me4yecmeeHHbIX
2opHoOobbisatowux npednpuasmusx. Mpedaazaemca onpedeneHue npou3sooumesnbHocmu KombaliHa, ucxoos u3 6aaaHca MowHocmu
dsueamerns u MowHocmel, 3ampayusaemsix Ha NPusod paboye2o opeaHa, MPAHCIOPMEPOS U MEXAHU3MA Meped8uXeHUs KapbepHO20
KombaliHa. B pacyemHol cxeme Oenaromcs 00nyu,eHus, no3eoaowue ynpocmums onpedeneHue mexHu4yeckol npouszeooumesnieHoCMu.
MowHocme, nompebnasemas Ha npusod paboyezo opzaHa KombaliHa, onpedesnsemcs ¢ yyemom 3ampam 3Hepauu Ha gpeseposaHue u
nodvem nopodsbl. IKCAYamayuoHHAs Mpou3sodumesnsHoCme KombaliHa paccyumeledemcss € y4emom omeps 6pemMeHu Ha
o0b6cnyHusaHuUe, MaHeBPUPOBAHUE U CMEHY a8MOCAMOC8aso8 noo noepy3Koli. Yyumsieaemca makxce 3a8UcumMocme 3KCAyamayuoHHoU
npou3sooumesnbHocmu KombaliHa om onbiIMHOCMU MawuHUCMa. B pabome npusodamca pekomeHOyemble 8eau4UHbI Ko3ghguyueHmos,
y4UMBbIBAIOWUX PA3/IUYHbIE MOMeEPU 8peMeHU MU onpedesneHUU 3KCMayamayuoHHol npouzsooumensHocmu. [pednazaemas memooduKa
pacyema npou3sooumesnbHOCMU no3eosasem 6osee 060CHOBAHHO MOOX00UMb K 8blI60py MoOenu KapbepHo2o KombalHa
npumeHUMesnbHo K pabome 8 KOHKPeMHbIX 20pHO-2e0/102U4ECKUX YC/I0BUSAX.

Kniouesble cnosa: KapbepHble KOM6aﬁHbI, ropHble nopoabl, TeEXHNYeCKaa M aKCnayaTaunoHHaA NpPpon3BOANUTE/NIbHOCTD, nocnonHo-
N0o/10COBaA TEXHO/I0TUA, CNOXKHOCTPYKTYPHOE MECTOpPOXKAeHNE.

On determination of the capacity level of surface miners under various
operating conditions

A.Yu. Cheban

Institute of Mining of Far Eastern Branch of the Russian Academy of Sciences, 51 Turgenev Str., Khabarovsk, Russia
chebanay@mail.ru
Received 13.05.2014, accepted 27.07.2014

The article deals with the question of determination of technical capacity level of surface miners depending on the physical and
mechanical properties of mined rocks. It also specifies the location of the surface miner in technological package of mining equipment
under mining overburden and gain rocks with layer-by-layer and bandpass technology. The factors constraining implementation and
development of layer-by-layer and bandpass technology at domestic mining enterprises are analyzed. Determination of a capacity level is
also proposed proceeding from the balance of engine power and the power required to the working body drive, transporters and a
mechanism of movement of a surface miner. Some allowances have been made in calculation scheme to simplify determination of
technical capacity. The power consumed on a drive of the working body of a surface miner is determined by taking into account the
energy consumption for rocks milling and hoisting. Operational capacity of the miner is calculated by taking into account the loss of time
for maintaining, maneuvering and changing dump trucks under loading. Dependence of operational capacity of a surface miner on
operator’s experience is also taken into account. The article shows some recommended coefficient values that take into account various
losses of time when determining operational capacity. The method proposed for calculating capacity allows choosing the model of a
surface miner in in a more efficient way relating to the work in particular geological conditions.

Keywords: surface miners, rocks, technical and operational capacity level, layer-by-layer and bandpass technology, complex
structured deposit.
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Paccmampusaiomes wecmepennvle nacocvl 0 2UOPOPUYUPOBAHHBIX MAWUH DAZTUYHO20 MEXHONO0UYECKO20 HAZHAYEHUs, KOMOopble
NOYYUNU WUPOKOE PACNpPOCMpaHeHue 6 PA3IUYHOU MeXHUKe, HAnpumep, 8 OOPOJICHBIX U 2PY30NOO0bLEMHLIX MAWUHAX, 6 aspe2amax
Hegmexumuueckux npouszgoocms u m. 0. VX ocHOBHbIMU npeumyujecméamu AGAIOMCs KOHCMPYKYUOHHAS NPOCMOmA, KOMNAKMHOCMY,
HaoedxcHocms 6 pabome u cpasuumenvto evicokuti KIIJ[, 6o3modcnocms dKChiyamayuu aspecamos Ha 6bICOKUX HACHOMAX GpaujeHus
npusoodnozo éana (0o 100¢™). Oonaro wecmepenivie nacocwl (LLIH) ofadaiom u nedocmamramie, 5mo 4yecmeumenbHocib K Mexanideckum
npumecam 8 nepexauugaemou pabouerl HCUOKOCMU, NYIbCAYUs HASHEMAeMo20 padoie2o OasNeHUs U HepaBHOMEPHOCMb Nooavu padoyerl
HCUOKOCU, NOBLIUEHHAS  BUOPOAKYCMUYECKAA  AKMUBHOCMb  (npudem, cywecmeyem OOHOSHAYHAS C6A3b  MENCOY NYIbCAYUOHHOL
npouszsodumenvrocmoto [IIH u yposnem e2o axkycmuueckozo wyma). OOHum uz nymeil obecnedenus pabomocnocoOHOCHU U NOBbIUEHUS
apghexmusrocmu euOpoGuUYUPOBAHHBIX MAULUH ABTAEMCA COBEPUIEHCMBOBANIE KOHCMPYKYUL SMUX azpe2amos. B cmamve npogeden ananus
HAY4HO-MEXHUHECKOL aUmepamypbl U HAMEHMHLIX MAMepuaios, KOMopulil NO360NUL BbIAGUMb COBPEMEHHble MEHOCHYUU PA36UMusl
KOHCMPYKYULL WeCMepeHHbIX HACOCO8, a UMEHHO. YnpoujeHue KOHCMPYKYuu, YOOOCMBO DKCHLYAmayuu u peMoHmd, CHUIICEHUe MAccul,
2a0apumHbIX pazmepos, Wyma u UOpayuL U3eomosJeHUs, NogblueHue HA0eUCHOCU, pecypca pabomul, Mexanuueckoeo u oovemnozo K11/

KitioueBble cj10Ba: rHAPOGUINPOBAHHBIC MAIIMHEI, THAPOIPHUBOJ, IECTEPEHHBINH HACOC, THAPOMAIINHA, HACOCOCTPOCHUE.

Gear rotary pumps for hydroficated machines and petrochemical
industry

|.P. AistoV?, A. V.Svishche¥

Omsk State Technical University, avenue Mira 11 snRussia
“aistov_i@mail.ru, balsvishev@mail.ru
Received 12.05.2014, accepted 19.07.2014

The article considers gear rotary pumps for various technological applications, which are widely used in different technical units, such
as road or hoisting machines, petrochemical industry units and so on. Their main advantages are design simplicity, compactness,
reliability and comparatively high efficiency, ability to use units at a high rotation speed of the drive shaft (to 100 sec’). Nevertheless,
gear rotary pumps have some disadvantages such as sensitivity to mechanical impurities in the pumped power fluid; pulsation of the
supercharge operating pressure and irregularity of power fluid supply; vibroacoustic hyperactivity (there is a clear connection between
gear pumps pulsation performance of and their acoustic noise level). One of the ways to ensure efficient performance of hydroficated
machines and to increase its efficiency is to improve the design of these unites. The article gives a detailed analysis of scientific and
technical literature and patents that reveals contemporary trends in gear rotary pumps designs development, namely design
simplification; serviceability and maintainability; reduction of weight, overall dimensions, noise and vibration making; reliability,
operation life, mechanical and volumetric efficiency enhancement.

Keywords: hydroficated machines, hydraulic power unit, gear rotary pump, hydraulic machine, pump engineering.
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OCHOBHbIM HAMpassneHUeM CO8epUeHCMB808aHUSA 1ec03020Mo8UMesbHbIX MAWUH, MO8bILAIWE20 UX 3hheKmusHOCMb, MOXem
cmamo co30aHUE MApPKA HOBbIX /IECHbIX MAWUH, 06ecrneyusaroujux ocgoeHue cospemMeHHbIX mexHosoaulli 1eco3aeomosok Ha base
yHUBEepPCasbHbIX MAWUH. [1pou3800cmMe0 1eco3a20mosumesbHbIX MaWUH pa3eueaemcs Mo AUHUU co30aHUS 06beOUHEeHHbIX cucmem
azpe2amos, npedHAa3HaYeHHbIX O/ BbIMOAHEeHUA Yacmu Uau 8ce20 KOMIJIeKca secoceyHolx onepayul. [lna amozo npedsoxceHa
8G/104HO-MpPeNesoYHAs MAWUHA ¢ mpexonopHol ebipasHusarowelica naamgopmol. CmoldenuposaHa paboma mpexonopHol
sbipasHusarowelica naamegopmel U onpedesneHa 8eaU4YUHA X00a WMOKA 2udpoyunuHOpos8 obopydosaHus OaHHol naamgopmel 017
KOMMeHcayuu YKAOHA pesbega MecmHocmu U 8blpa8HUBAHUSA M0BOPOMHOU naameopmel Ha YKAOHAX. TpexonopHaAs ebipasHUBaOUWUECcs
naamegopma 1Mo380aum ornepamopy yHU8epcanbHol MaWuHbl HAX00UMbCA 8 YOOBHOM MOA0MEHUU MNPU 3020MOBKE /1eCa HA CK/AOHAX.
MpumeHeHue npedaazaemoli pazpabomKu MoO360AUM YAy4WUMb XAPAKMEPUCMUKU OMEYECmMBeHHbIX 1ec03020Mo8UMesbHbIX MAWUH,
rnosbicum aghghekmu8HOCMb 1€C03G20MOBOK MPU PAboMe 8 CAI0HHBIX YCA0BUAX HA CKAOHAX.

KnioueBble C€NOBa: /1eCO3aroTOBUTE/IbHbIE MAllUMHbI, COBEPLUEHCTBOBAHME, TPEXOMOpHasa BblpaBHMBAOLWAACA naaTdopma,
3 EKTUBHOCTb, N1€CO3arOTOBKM.

Justification of parameters for self-leveling platforms of all-purpose
timber harvesting machine

A.N. Suhih?, A.V. Baginov’

Bratsk State University, 40 Makarenko St., Bratsk, Russia
“cyxux2005@mail.ru, bbaga.bsu@gmail.com
Received 14.06.2014, accepted 20.08.2014

The main direction of improvement of timber harvesting machines, which increases their efficiency, might be the creation of a new
vehicle park of timber harvesting machines ensuring the development of modern harvesting technologies on the basis of all-purpose
machines. Timber harvesting machinery is being developed through the creation of joint systems of units designed to perform all or a part
of the complex of timber logging operations. To perform it a felling and skidding machine with a three-point self-leveling platform has
been proposed. A run mode of the three-point self-leveling platform has been modeled and the scope of the valve rod travel in hydraulic
cylinders for the equipment of three-point self-leveling platforms has been defined to compensate the slope of the lie of the ground and to
level a rotary platform on slopes. Three-point self-leveling platform will allow the operator of the all-purpose timber harvesting machine
to be in a comfortable position when logging on slopes. If the development proposed is used, it will improve characteristics of home forest
machines, increase the efficiency of logging when working in difficult conditions on slopes.

Keywords: timber harvesting machine, improvement, three-point self-leveling platform, efficiency, logging.
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CpaBHI/ITeJIbHaH XdpPaKTEePHUCTHUKA CTEHOBBIX KEPAMHWYECKHX I/ISAGJII/Iﬁ
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OO0HUM u3 cnocobos yay4yuweHUs mexHUKO-9KOHOMUYECKUX noKasamesel u noebilueHUs Kayecmaa cmeHosol KepamuKu Aenaemcsa
pacwupeHue coipbesoli 6a3bl nymem noaHol uau 4acmu4Hol 3ameHbl 2/1UHUCMO20 CbipbA MECMHbIMU MexHO2eHHbIMU omxodamu. B
Kayecmee mMaKuxX CblpbesbiX KOMMOHEHMO8 044 [pou3so0CmMea CMeHOBbIX KepamMuyeckux usdeauli mMoz2ym ebicmyname
MuKpokpemHezem (MK) —omxo0 bpamckozo 3a800a ¢heppocrnasos — U 8bICOKOKAAbYUEBas 30aa-yHoc (3-Y), omxod om cxueaHus yenel
Upwa-bopoduHckoeo mecmopoxcoeHus, obpasyrowulica Ha Upkymckoli T3C-7. B Upkymckol obnacmu OOHUM U3  2/108HbIX
nompebumeneli MK u 3-Y moxem cmame KUPMUYHAA M[POMbIWAEHHOCMb, nompebasowas exe200Ho cebiwe 100 MaAH. MOHH
2/IUHUCMO20 CbIpbA U HYHOAIOWAACA 8 MOMOHEeHUU Cbipbesbix pecypcos. B pabome npugedeHa cpasHUMesbHAA OUEHKA OCHOBHbIX
XapakmepucmuK CmeHoBbIX Kepamu4veckux uzdenuli, mpou3soouUMbIX U3 CyenUHKA U C MpUMeHeHUeM MUKpPOKpemHe3ema. B cmameoe
npedcmasneHsl  pe3ynbsmamel  OMbIMHO-MPOMbIUIAIEHHO20 SKCIepuMeHma U paoduosio2u4ecko20 UCCAe008aHUA KepamMu4yecKux
mMamepuasnos Ha 0OCHoBe MUKPOKpPeMHe3ema. YCmaHo81eHo, Ymo Ha OCHose MUKPOKpeMHeseMa U 006a80K B03MOMCHO U320moeseHue
ahghekmusHO20 UUEB8o20 KUpnu4ya npu noHuxceHHol memmnepamype obxuza (850 °C). Yemaroenero, 4mo mopo3ocmolikocms
KpemMHe3emMucmeolx Kepamu4eckux Mamepuasaos cocmassadem 75 YUKI08 fornepeMeHH020 3aMOPaMU8aHUA U OmmauseaHus, 4mo
omeeyaem mpebo8aHUAM 014 Auyeabix usdenud.

KnioueBble cnoBa: BbICOKOKabLMeBas 30/1a-YHOC, MUKPOKpPEMHE3EM, 33Kap6OHM3OBaHHbI171 CYrMNHOK, XXNAKOoe CTEK/I0, KUCNOTbl
XUPHblIe TaN/10Bble OMbINIEHHbIE.

Comparative characteristics of wall ceramic products from natural
and man-made raw materials

M.I. Tsindeliani

Bratsk State University, 40 Makarenko Str., Bratsk, Russia
kuklajoty@rambler.ru
Received 15.05.2014, accepted 29.07.2014

One of the ways to improve technical and economic performance and increase the quality of wall ceramics is to expand resource base
by replacing totally or partially clay raw materials with local man-made waste. To produce wall ceramic products microsilica (wastes from
Bratsk Ferroalloy Plant) and high-calcium fly ash (coal combustion waste from Irsha-Borodinsky deposit generated at Irkutsk Thermal
Power Plant-7) can be used as the raw materials. In the Irkutsk region brick industry can become one of the main consumers of microsilica
and high-calcium fly ash. It consumes more than 100 million ton of the clay raw materials annually and needs to have its raw resources
replenished. The article gives a comparative evaluation of the main characteristics of wall ceramic products produced from the clay loam
and with the use of microsilica. The article presents the results of an industrial experiment and radiological study of ceramic materials
based on microsilica. It has been established that on the basis of microsilica and some additives effective face bricks can be produced
under lower firing temperature (850°C). It has also been established that freeze-thaw resistance of silica ceramic materials is 75 cycles of
freezing and thawing and meets the requirements for face products.

Keywords: high-calcium fly ash, microsilica, carbonized clay loam, liquid glass, tall oil fatty saponified acids.
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lMpusodumca aHanU3 HanpAXeHHO-0edoPMUPOBAHHO20 COCMOAHUA HECYWUX CMEHO8bIX naHesnel, UCmblMbI8AOWUX C/IOHHOE
HanpAaXeHHoe cOCMOoAHUE, M0 PA3HLIM pac4emHsiM moodenam. [IpusedeHbl YucneHHoe MoOenupPo8aHUe U NPaKmu4eckoe Ucnosib308aHUe
HenuHeliHo-0epopMayuoHHOU MOoOesnU, U3/I0HEHbI PeKOMEeHOayuU N0 KOHMPOSI Ka4ecmea Hecywux cmeHosbix naHenell Ha ocHose
UHMe2panbHol OUeHKU ux HadexcHocmu. [pusedeHa MemoOUKa HAMypHsIx ucrneimaHuli cOOpHbIX Hene3obemoHHbIX KOHCMpPyKyul
coenacHo TOCT 8829-94. B npouyecce Hazpy#eHUA npu UCMbIMAHUAX OUeHUBasUCh caedyrowue napamempsl pabomel KOHCMPYKyUU:
nepemeuwjeHuA orop, npo2ubbl KOHCMPYKYUU 8 CEYEHUAX, N0OAEHAUUX aHAAU3Y, OM 8epMUKAAbHOU U 20pU30HMAAbHOU HA2PY30K —
nuHeliHble degpopmayuu. [na nposedeHUs YUCAEHHO20 3KCrepumeHma u 045 MPAKMUYecKkoz20 UCrosb308aHUA OUCKpemHol modesnu
bbin1a HanucaHa npozpamma 011 IBM no oyeHKe HanpAaHeHHO-0ephopMUPOBAHHO20 COCMOAHUA H#ene30bemoHHbIX CmeHo8bIX naHenel
fpuU CAOXCHOM HAMPAXEHHOM COCMOAHUU C y4emom u3sudeckoli HenuHelHocmu mamepuanos DIASTEN. [lpoepamma no3eossem
rnosay4yume pacrnpedesneHue HanpaxceHull Mo ce4eHuro HA KaxOOM amarne Ha2pyHeHUus C y4emom 8aUAHUA SKCUeHmpucumemos, d
makxe oyeHuUmb Hecyulyro CrnocobHOCMb U 3KCMAyamayuoHHY Mpu200HOCMb CmeHo8bIX naHenel. BHeOpeHue Ha 3asodax MBU
a8mMoMamu3upo8aHHoU cucmems! Hepaspywaroujezo KOHMPOIA N0380aAUM M0AYHUMbs 00CMAMOYHYH CMAMUCMUYeCcKy UHGHOPMayuro
0 delicmeumesnbHoU 3KCNAYamMayuoHHOU Npu2o00HOCMU U HA0EXHOCMU KOHCMPYKYUU.

Kniouesble cnosa: c6opr|e »Kenes3obeToHHble KOHCTPYKUMU, CNOXKHOE HanpAXeHHOoe COCToAHME, KOHTPO/ZIb KadecCTBa, OUEHKa
HageXHOoCTH, HeﬂMHeVIHO-Aed}OpMaLI,VIOHHaH moaenb, I'IpVIeMO‘-leIﬁ KOHTPO/1b.

Quality control and evaluation of reliability of precast concrete structures
with combined stress state
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Bratsk State University, 40 Makarenko St., Bratsk, Russia
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Received 25.06.2014, accepted 28.08.2014

The article deals with the stress strain behavior of the load-bearing wall panels experiencing combined stress state, on various design
models. Numerical modelling and practical use of nonlinear and deformation model has been given, some recommendations about
quality control of load-bearing wall panels have been presented on the basis of an integrated assessment of their reliability. According to
All-Union State Standard 8829-94 a technique of natural tests of precast concrete structures has been given. When loading during tests
some assessments were made such as displacement of the supports, structural deflections in the sections under analysis because of the
vertical and horizontal loads, i.e. linear deformations. To carry out a numerical study and to use a discrete model practically a computer
program was written. It is aimed at assessing the stress strain behavior of the concrete wall panels under combined stress state taking
into account physical nonlinearity of the materials DIASTEN. The program allows getting distribution of stresses over the section at each
loading stage taking into account concentricity influence. It also allows assessing load-bearing ability and operational suitability of the
wall panels. If automated system of nondestructive control is put into practice on concrete product plants, it will allow getting sufficient
statistical information about valid operational suitability and reliability of structures.

Keywords: precast concrete structures, combined stress state, quality control, reliability assessment, nonlinear and deformation
model, acceptance inspection.
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OnpejiesieHUe ONTUMAJIbHBIX PAa3MeEPOB 6pyca U JJOCOK
IPpU pacKpoe MUJOBOYHHUKA CPeTHUX U OOJIbIIHNX Pa3MeEPOB
OpyCcOBO-pa3BaJbHbIM CIIOCOO0OM
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CraTba noctynuaa 10.05.2014, npuHAata 15.08.2014

Mamemamuyeckaa MoOesnb OMMUMU3AUUOHHOU 3a0a4u PaCKpOsA MNUAOBOYHUKA COCMABAEHd O/ PACKPOA MUAOBOYHUKA C
rnosyyeHuem o0Ho20 bpyca u mpex nap 60Kosbix Aocok. Mamemamuyeckas modesb BKAo4Yaem 8 cebs yesnesyro hyHKUUI U Yemsipe
ypaeHeHus ceasu. [aa pewleHus mamemamu4eckoli Modenu UCnosb308aaca Memood MHoxcumenel /laepaHica. An2opumm peweHus
300a4u npedcmasneH 8 OMHOCUMesbHbIX eOUHUUAX. Pacdem onmumarsibHeIx pasmepos o nosy4eHHOMy aa20pummy peweHus 3a0a4u
pouU3800UsICA YUCAEHHbIM Memodom. [Todmeeprdaemca paHee NPUHAMAs 2unome3a 0 MoM, Ymo C yeeaudeHuem mosawuHel bpyca u,
cnedosamenvHo, e20 obvema, pasmepobl U obvem b60KOBbIX O0COK ymeHbwaromcs, u Haobopom. O4yesuOHO, UMeemcs MmaKkoe
coomHoweHue pasmepos bpyca u 60K08bIX O0COK, MPU KOMOPOM Uenesas PyHKUUA MpuHUMaem MaKcumMasabHoe 3HaveHue. [aa 0aHHoU
cXeMbl PACKPOSA MUA0BOYHUKA ONMUMAAbHAA MoAwUHa bpyca cocmasnsem 0,359 om duamempa 6pesHa 8 8epUUHHOM Mopue.

KnioueBble cN0Ba: NWUA0BOYHUK, BpycoBblii cnocob, Bpyc U AOCKM, MaTeMaTUyeckas MOAe b, KPUTEPUt ONTUMANbHOCTK, LieneBas
bYHKUMA, ypaBHeHMe cBA3M, GYHKLMA JlarpaHiKa, anroputm 3aia4um, YUCNEHHbIN MeTOZ, ONTUMasbHble Pasmepbl.

Setting optimal sizing of the square-sawn timber and boards when
cutting medium and large sawn timber with side log way of sawing

A.l. Agapov

Vyatka State University, 36 Moskovskaya St., Kirov, Russia
kaf mtd@vyatsu.ru
Received 10.05.2014, accepted 15.08.2014

To breakdown sawn timber with getting square-sawn timber and three pairs of side boards a mathematical model of optimization
task for sawing process has been formulated. The model includes an objective function and four constraint equations. To solve the
mathematical model Lagrange multiplier method has been used. Solution algorithm has been presented in relative units. Optimal sizing
was calculated with numerical method and by using solution algorithm. Hypothesis, accepted earlier, has been confirmed that the thicker
square-sawn timber is, hence the more its volume and sizing are, the less the volume and sizing of the side boards are, and vice versa. It is
evident that there is a ratio between square-sawn timber sizing and sizing of side boards. For this scheme of breaking sawn timber down
optimum bar thickness is 0.359 of the diameter of the log at the apex end.

Keywords: sawn timber, side log way of sawing, square-sawn timber and side boards, mathematical model, optimality criterion,
objective function, constraint equation, Lagrange multiplier method, numerical method, optimal sizing.
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CoBMeCTHOE BJIMSIHHE TeMIIepaTypbl U BJIAX)KHOCTH APeBECHUHbI COCHBbI
Ha SOHEProeMKOCTb IIponecca IornepevHoro nujieHud
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Cratba nonyyeHa 16.06.2014, npuHata 17.08.2014

lMpusodamca pesynbmamel SKCIePUMeHMAsAbHbIX UCCAe008aHUl 83aUMHO20 8AUAHUA ompuyamensHol memnepamypel U
enaxHocmu Ha yodesnbHyro pabomy npu nuaeHUU OpesecuHsl COCHbI ocmpoli nuabHOU yernvro. SKcrepumeHmsl BbifOAHAAUCL HA
Ccneyuanusupo8aHHOM CcmeHOe CPasHUMenbHOo20 UCALIMAHUA —MuabHbX yenel 8 saabopamopuu  Kagedpbl mexHoa02uuU
necoszaeomosumerbHbix npouszeodcme CI6I/ITY. [1na onbimos ucnob308aHbl 06pa3ybl OpesecuHsl COCHbI pasmepom 150x150x3000 mm
¢ snaxHocmoto 8 duanasoHe om 20 0o 180 %, npu memnepamype om 0 do — 30 °c. Mpusodsamcsa pe3ynbmamel cmamucmuyeckol
06pabomKu  onbiMHbIX OGHHbLIX: MoOesnb 04 onpedeneHUs MonpPaso4YHo20 KoagguyueHma 074 y4yemd 63AUMHO20 B/UAHUA
ompuyamernsHolU memnepamypesl U 81aXHOCMU npu onpedesneHuu yoenbHol pabomel, noKazamesnu 8apuamueHoOCmMu Ko3g@puyueHmos
rnosnyyeHHol Modenu. AOeK8amHOCMb OsAy4YeHHOU MoOenu 3KCnepumMeHmanbHeiM OaHHbIM M00Meep#oeHa C UCM0/Ab308aHUEM
Kpumepua Quwepa (Fp = 1,24). Mo pesynsmamam uccnedosaHulli ycmaHossneH 0osepumesbHbili UHMepaas UsMeHeHUA MonpasoYHo20
KoagpuyueHma (+ 3 %). Pesynbmamel uccnedosaHull Mokasanau, Ymo rnpeHebpexceHUe 83aUMHbLIM BaAUAHUEM ompuyamesnbHol
memmnepamypel U 8aAaXHOCMU npu pacyeme yoenbHol pabomel pe3aHUs rpu nuaeHuu OpesecuHsbl COCHbI MpueoouM K MoayYeHuro
3QHUXMeHHbIX (00 74 %) 3HaveHull ydenbHol pabomel. B 3akawoveHuu oceewjaemcsa nepcriekmusa 0anbHelwux uccaedo8aHull
3Hep20eMKOCMU rPoYEeCcca nornepevyHo20 nusaeHua opesecuHsi.

Kniouesble cnosa: nonepeyHoe nnneHne, SHeProemMKoCTb, B/IaXXHOCTb, OTPpULATE/IbHAA TemnepaTypa, yae/1bHaA pa60Ta pe3aHunAa.

Energy consumption in pine wood cross-sawing with regard of the
mutual influence of temperature and humidity

V. Grigorie*?, E.G. Hitrov®, V.A. lvanov ¢, V.I. Zhdanovich®, M.V. Derbirt®

ISt Petersburg State Forest Technical Universitgundme of S.M. Kirgys Institutsky per., St Petersburg, Russia
Bratsk state universityl0 Makarenko St., Bratsk, Russia

*Northern (Arctic) Federal University under namévbl/. Lomonosoy 17 Severnaya Dvina Emb., Arkhangelsk, Russia
3tlzp@inbox.ru, bvegorkhitrov@gmail.com, ‘ivanovva55@mail.ru, dlid@brstu.ru, °lti@narfu.ru

Received 16.06.2014¢cepted 17.08.2014

The article presents the results of experimental studies of mutual influence of negative temperature and humidity on the specific work
when sawing pine with a sharp saw chain. The experiments were carried out on a dedicated stand for comparative tests of saw chains in
the laboratory of the Department of Timber Production of St Petersburg State Forest Technical University under name of S.M. Kirov. For
the experiment, samples of pine wood with the size of 50x150x3000 mm and with moisture ranging from 20 to 180% at a temperature
between 0-30°C were used. Some results of statistical processing of the experimental data have been presented. They are a model for
determining the correction coefficient to account for the mutual influence of negative temperature and humidity when determining pre-
unit work, indices of the variation coefficients of the given model. The adequacy of the model to experimental data has been confirmed
with using Fisher's exact test (Fp = 1.24). According to the research, a confidence interval of changes for the correction coefficient (+ 3 %)
has been found. The results have shown that if neglected, the mutual influence of negative temperature and humidity leads to
underestimated (up to 74%) values of the pre-unit work when calculating cross-sawing pre-unit work for pine sawing. The conclusion
highlights the prospect of further research of energy consumption of the timber cross-sawing process.

Keywords: cross-sawing, energy consumption, humidity, negative temperature, cross-sawing pre-unit work.
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PaHee 6bina 060cHOBAHA BaX(HOCMb MposedeHuUs O0MOAHUMEsbHbIX UCCAed08aHUl 3HepzoemMmKocmu npoyecca fonepe4Ho20
nuneHUs OpesecuHsl YernHoIMuU Nuaamu U npedsioxeHa memooos102U4ecKas 0CHOBA MPOBEOeHUs IKCIEpUMeHMAsbHbIX Uccedo8aHul no
onpedesneHuto 0cHoBHOU ydenbHolU pabomsl pe3aHus Mpu MonepeyHoMm nusaeHuu OpesecuHsbl yenamu. B yacmHocmu, npeosoxceH
ad0anmupoBaHHsIli nod uccnedosaHuUe fpouecca MonepeyHozo MusaeHUA OpesecuHbl M00X00, OCHOBAHHbIU Ha MosnoxeHuUAX obwel
MPUKAaOHOU meopuu usMesbYeHUs Mamepuasnos; NPOaHAAU3UPOBAHA B03MOMCHOCMb MPUMEHEHUs OCHOBHbIX MOA0M(EHUU MexaHUKU
paspyweHus mamepuasos npu onpedeseHuu YucaeHHbix 3HayeHuli ocHosHol yoenbHoli pabomol pe3aHua npu rnornepeyHoMm nuaeHuu
OpesecuHbl yenHbimMu nuaamu. Kpome moeo, bblaa noKasaHa cesa3e ynpyaux MoCMosHHbIX OpesecuHsbl (a UMeHHO — MoOyAA yrpy2ocmu
OpesecuHsl Mpu cHamuu nornepex 80/0K0H) U yoenbHoli pabomel pe3aHUs npu nusaeHUU 88udy moao, Ymo npu uccaedos8aHuU npoyecca
rnonepe4yHo2o nusaeHus Heobxoo0UMo y4umbl8ams COBMECMHOE 8/UsHUE ompuyamesbHOl memnepamypsl U 8AaXHOCMU OpesecuHsl Ha
ee ceolicmea. Kosudecmeo enaau pacnpedesneHo no cmeosy depesa Hepa8HOMEPHO, Mo 3mol npuvuHe 8eauduHa yoesnbHol pabomeol
pe3aHua 6ydem nepemeHHol seau4uHol, 3asucaweli om nosaoxeHusA NuA6HOU WUHbl 8 hopmupyemom npornuse. Imo, 8 C800 04Yepeds,
8HOCUM Koppekmuabl 8 MemoOduKy pacdema rnompebHol Ha nusaeHue MOWHOCMU, d MaKxce nokasamesel, MaK uau uHa4e céAa3aHHbIX C
Heli. B cmamee npedsoxceHa moodesb 047 onpedeneHus npoussodumesnbHOCMU Yucmozo nusaeHus npu nonepevyHom nuaeHuu mep3ssaol
OpesecuHbl uenaMu C y4emom repemMeHHO20 Xapakmepa pacripedesneHus eaaxcHocmu rno cmeosy Oepesa. [lo pe3ynemamam
8bIMOTHEHHbIX UCC1e008aHUL MOaAYyYeHbl YHUBEPCAIbHbIe 3asucumocmu 0s: onpedesneHus makcumansHol (mo mowHocmu dsueamens
b6eH30MomopHoU nusel) MPou380OUMenbHOCMU YUCMO20 MUseHUs, 8pemMmeHU hopMUpPoBaHUs Mponuaa u cosepweHHol pabomel npu
rnonepe4yHom nusaeHuuU Mep3sol opesecuHsl. [lpu 3mom nepemeHHbIl xapakmep pacnpedesneHus 8a1aXHOCMU Mo cmeosy 0epesa yumeH
npu nomowu ecriomozaamesnsHoli auHeliHol ¢yHKyuu. Mepcnekmusoli danbHeliwux uccaedosaHuli Aeaaemca UHMe2payus nosy4yeHHbsix
pe3ysnbmamos 8 MemoOuKy OUeHKU KaYyecmea s1ecornosb308aHUs € UCMO0b308AHUEM YHUBEPCAAbHO20 KpUMepUs OUeHKU Mo pa3Hocmu
3aHepeo3ampam Ha nosy4yeHue npPooyKmMos aeconoab308aHUA U UX 3HepP20eMKoCcmu (3a rokasamesb Kayecmeda paccmampueaemozo
poyecca  MpuHUMAemcs  3Hep2emu4ecKas  3heKkmusHOCMb,  MosayvyaemMas KAK — PAa3HOCMb  3Hep20eMKocmu  1podyKmos
/1eCOMN0/6308GHUA U 3amMpPam Ha ece ¢)asbl UX MoaAy4eHuUs).

Kniouesble cnosa: nonepeyHoe nnneHne, Npon3BoANTENIbHOCTb HNCTOIO NNNEHNA, Mep3n1aAa ApeBECUHa.

Technique for determining finish sawing productivity and energy
demands under cross-cutting of the frozen wood
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ivanovva55@mail.ru
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Conducting some additional research in energy intensity of the cross-cutting process with gasoline chain saws is of great importance
and has already been the subject of our research. Methodological basis for experimental research in determining the basic per-unit
cutting work under cross-cutting with gasoline chain saws has been proposed. In particular, an approach, adapted to the research of the
cross-cutting process and based on the provisions of the theory of material breakage, has been offered. Possibility of using some basic
provisions of material breakage mechanics when finding numerical value of the basic pre-unit cutting work under cross-cutting with
gasoline chain saws has been analyzed. Moreover, a relation between wood elastic constants (modulus of wood elasticity under
compressing perpendicular the grain, specifically) and pre-unit cutting work under cross-cutting has been shown as a joint effect of
negative temperatures and wood moisture content which is made on the wood properties when studying the cross-cutting process should
necessarily be taken into consideration. The amount of moisture is distributed unequally along the tree trunk that is why the quantity of
the pre-unit cutting work is variable depending on the chain guide position in the saw-cut which, in terms, makes allowances in technique
for calculating required cutting capacity and all the data connected with the capacity. The article proposes the model for determining
finish sawing productivity under cross-cutting of the frozen wood with gasoline chain saws and with taking into account a variable pattern
of the moisture distribution along the tree trunk. According to the results of the research conducted, some general dependencies for
determining maximum (which depends on the capacity of a gasoline chain saw) productivity of finish sawing, the saw-cut forming time
and the perfect work under cross-cutting of the frozen wood have been received. A variable pattern of the moisture distribution along the
tree trunk has been taken into account with the help of the auxiliary linear function. A potential for further research is the integration of
the given results into the technique of quality control of wood exploitation by using general evaluation criterion depending on the



differences of energy demands to receive the products of wood exploitation and their energy intensity (power effectiveness, received as a
difference between energy intensity of the products of wood exploitation and energy demands for all the phases of receiving the products,
has been taken as a quality parameter of the process under research).

Keywords: cross-cutting, finish sawing productivity, frozen wood.
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Ha necouHxceHepHoM hakysbmeme [1empo3a800cKo20 20cy0apcmeeHHO20 yHuUsepcumema 8 pamKax MexOyHapoOHO20
compydHuYecmaa usyyaromcsa cogpemMeHHole Mooxo0bl U mexHo102UU, TOMO2atou4ue Mpu nepexooe K UHMeHCUBHbIM Memodam eedeHus
necHoeo xosAlicmea. OOHUM u3 pe3ysemamos 3moli esmenbHOCMU ABAAMCA 3A/0HEHHbIE MOCMOsAHHbIE MPOobHble naowadu Ha
meppumopuu y4yebHo-nabopamopHozo Kommnaekca [lemplY, ucrnone3lyemole 017 o0byyeHUA cmydeHmMos U Hay4Hbix uccraedosaHuli 8
obsacmu yxoda 3a s1ecom, a makxce 0719 0eMOHCMPAyUU COBpeMeHHbIX mexHos02uli 8e0eHuUs UHMeHCUBHO20 s1ecHo20 xo3salicmea. B
cmamoe npedcmasseHsl pe3yabmamel 1ep8o2o 3manad Uuccaed008aHUsA COBPEeMEeHHbIX mexHoo2uli pyboK yxo0a HA MOCMOSAHHbIX
MPo6HbIX NAowWadax: npueedeHsl onucaHue MemoOuK 3aKAA0KU NpobHbix naowjadeli U Ha3Ha4YeHUA Oepesbes 8 pybKy,; codepiamcs
MemoQdbl, MexHOA02UU U ONUCaHUE CUCMEM MAWUH, MPUMeHeHHbIX 0415 nposedeHus pyboK yxo0a pa3Holi UHMeHCUBHOCMU; NpusedeHs!
MAaKCayUOHHbIe Xapakmepucmuku 0pesocmoes npobHeix naouwadeli 0o u nocse pybokK yxo0d, d MAKHE OUEeHKA Kayecmaad rpoeedeHHbIX
pyboK yxo0a Ha npobHbIX Maoujadsax. B KoHue cmameu npusedeHsl pe3ysbmamsl KOMbIOMeEPHO20 MOOeaupo8aHUs BAUAHUSA
nposedeHHbIX pyboK yxo0a Ha OdnbHeliwee paszsumue Opesocmos C MOMOWbIO MPo2paMmHo20 npodykma HUW neca duHaaHOuu
MOTTU.

KntoueBble c0Ba: UHTEHCUMBHOE NecHoe XO3F|17ICTBO, I'IpO6HbIe nnowagu, py6KM yXoA4a, moaennpoBaHMe Xxoada PocCTa

Experience in reducing intensive forestry methods based on innovation
and technology campus of Petrozavodsk State University to practice
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Faculty of Forestry at the Petrozavodsk State Usite (PetrSU) explores modern technologies ofrisiee forest management
practices. One of the results of these activities farest plots used for student learning, researgiof forestry and demonstrating the
modern technologies of intensive forestry. Theckripresents the results of the first phase ofthdy of modern technologies of thinning
on the forest plots in educational-laboratory compbf Petrozavodsk State University: creating foegperimental plots, thinning with
varying intensity, assess the quality of thinnimgl @imulating in MOTTI program impact of thinning the further development of the
forest stand.This article was prepared as part oésearch project Karelia ENPI CBC "Novel cross-ber solutions for intensification of
forestry and increasing energy wood use".

Keywor ds: intensive forestry, sample forest plots, thinnifogest stand growth simulation
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N3MmeHeHure pH 1 3/1eKTpONpOBOAHOCTb CHEXKHOTO NOKpoBa bpaTcka™
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B mapme 2013u 201420008, neped axmugnvim checomasnuem, ObLl 8bINOIHEH OMOOP NPo6 cHedcHo2o nokposa 6 bpamcke. [Ipobul cheea
Xapakmepusylom coCmosiHue ammocepHozo 8030yxXa 3a Nepuod YCMOU4UBO20 CHEICHO20 NOKpo8a ¢ okmabps no mapm. Benuuuna pH u
9NIEKMPONPOBOOHOCHIU 8 (PUTLIMpPAame CHe20801L B00bI OMPAdICAem HATUHUE B000PACTNBOPUMBIX 2A308bIX NpUMecell U a’po3oneil 6 ammocgepe. B
Kauecmee pariono8 UCCIe008AHUSl CHEJICHO20 NOKPOBA GblOPaHbL CelUmeOHas Mmeppumopus. U OCHOBHAs npombluiientas 3ona bpamcka.
Yemanoeneno, umo ammocgpepa 6 ducunvix paiionax menee 3azpsazHena NO CPABHEHUIO C NPOMbIULIEHHOU 30HOU. OcODEHHOCHbIO CHEICHO20
nokposa 6 bpamcke s6naemcs He 3aKucieHue CHeJICHo20 NoKpoed, a cvewenue pH @ wenounyio obnacms. Imo 00yciosieHo npumeHenuem
COeOUHeHUll HAMpUs 6 MeXHONo2UU NPOU3B00CMBA ANIOMUNUA U 8 YEeLNI0N03HO-OYMAadiCHOM npouzsoocmee. OmmeueHo, 4mo 6 pauloHax
Hezamep3aroujell peku Aueapa pecucmpupyemcsi nosbluleHHOe 3HaAUeHue dNeKMPONPOGOOHOCMU NO CPABHEHUIO C ONUICAUUUMU THOYKAMU
ombopa. Beposimmo, 25mo ces3ano ¢ npoyeccamut, UOYWUMU Ha SpaHuye <ammocgepa —800HAs NOBEPXHOCL.

Ki1ioueBble ¢J10Ba: HJICKTPONPOBOTHOCTD, CHEXKHBIHN ITOKPOB, JIAaHMIIA(T, Koppersinust, BeananHa pH.

Changing pH and conductivity of the snow cover in the city of Bratsk

N.I. Yanchenkd, A.N. Barano¥, V.A. ErshoV, E.V. Timkind
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In March 2013 and 2014 before the active snownggltsampling of snow in the city of Bratsk was d@mow samples characterize
the state of the air for a period of stable snowerdrom October to March. PH value and conducyif the filtrate snow water reflects
the presence of water-soluble trace gases and akrds the atmosphere. As the survey shows, soeesasf snow cover selected
residential areas and the main industrial zone cdtBk. It has been established that the atmosphreresidential areas is less polluted
compared to industrial zones. Special feature efshow cover in Bratsk is not its acidification Ipti-shifting to the alkaline range. This
is due to the use of compounds of sodium in alumiptoduction and in pulp and paper industry. It Hasen noted that in areas of
unfrozen river Angara high conductivity value asnpared to the closest points of the selection wegsstered. This is probably due to the
processes occurring at the border «atmosphere -emgatrface».

Keywor ds: conductivity, snow cover, landscape, correlatj,value.
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CoBMecTHas nepepaboTKa ApeBECHOW 3eJIEHM TEMHOXBOUHBIX MIOPOJ

E.B. [lerpenxo™®, B.H. IMapmmukosa'®, P.A. Crerenb?*

“Toproso-sxonomuueckuii nucruryr CHOHpPCKOro deaepatsHOro yauBepentera, yir. J1. Hpymmckoi 2, Kpacrospek, Poccus
ZCubupeKuit TOCYIApCTBEHHBIN TEXHOIOTHUCCKHIT yHUBEpCHTET, yiI. Mupa 82, Kpacrospck, Poccus

3 evp.2011@yandex.rfpvna6a@mail.ru‘stepen.rob@yandex.ru

Crarps nonydena 6.05.2014npunsra 27.07.2014

Cooepoicanue u OuHAMUKa NUSMEHMO8 U 6000PACMBOPUMBIX BeWeCmE, A MAKICe KOMNOHEHMHbII COCMAB IPUPHO20 MACIA OPeBeCHOll
3eNeHu NUXmol U el AGNAMCA OAUSKUMU, YMO YKA3bledem HA yenecoobpasHocms ux coemecmuoli nepepabomku. Cosemecmmuas
3A20MOBKA CbIPbsl NO36OIACM MEXAHUZUPOBAMb ee nposedeHue, O1a2o0aps demy U3 peiamMeHma UCKIo4aemcs pyunas 00poeocmosayas
onepayus. Imo odaem G03MONUCHOCHb COBMECMUMb 3A20MOBKY U NOO20MOBKY Cbipbs K nepepabomke, npogeoeHue KOmopblx Modicem
OCYIYecCmeuamvcs. npu €20  MpAaHCNOPMUPOBAHUU C J1eCOCeKU HA NPOMBIUAEHHYIO NAOWAOKY Npeonpusmus. IKOHOMUHECKas
appexmusHocmv npednazaemoll mexHoa02UY O0OCMU2Aemcs Aulb npu bipabomie, Hapsody ¢ MPAOUYUOHHBIM IPUPHBIM MACTOM, XBOUHBIX
okcmpaxmos. — Pezynemamer  n1abopamopueix  uUCCie008anull  YKA3bl8aiom — HA  BO3MOJICHOCMb  MOOUPUUUPOBAHUA — UMU
GenonogopmanvoecuOHbIX cMON, OMKPLIBAIOWYIO NEPCREKMUBLL UX WUPOKO2O NPUMEHEHUsl 8 MeDelbHOl Ompaciu u 8 Npousgoocmee
opesecnvix naum. Credcmeuem 5moz2o OO0NICHO cmamv pasgumue Ha 06aze MATOMOWHBIX NUXMOBO-EN08bIX MACCUBO8 NOCMOSHHO
0elicmeyIouux J1ecoXUMU4eckux Komniekcos. Bredpenue mexuonoeuu u paspabomxa padoueeo annapamad, couemaroujeco OmeOHK)
0CmpuiM B0OHBIM (IMAHONLHBIM) RAPOM U OPOUEHUE DIOPEHMUHHOU 80001 (PACMBOPOM IMAHONA) CbIPbAL, NO3BONAEH YEETUUUMb BbIXOO
mosaprozo npodykma 0o 15-17 %om abc. cyxoul maccwl u yckopums npou3so0CmeeHHbill npoyecc.

KiioueBble ci10Ba: >pupHOE MACI0, XBOWHBIH HKCTPAKT, COBMECTHAS 3arOTOBKA M epepabOTKa CHIPhS.

Co-processing of wood greens from dark coniferous species

E.V. Petrenkd?, V.N. Parshikov&®, R.A. Stepef®
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2Siberian State Technological University, 82 Mirg 8tasnoyarsk, Russia
3evp.2011@yandex.rlpvn46a@mail.ru‘stepen.rob@yandex.ru

Received 6.05.2014, accepted 27.07.2014

Content and dynamics of pigments and water-solablestances, as well as component composition ehtakoil of wood fir and
spruce greens are similar. It denotes the practil@gbof their co-processing. By co-stocking raw teréals it allows mechanizing its
implementation and excluding expensive manual djperalt gives a possibility to combine stockinglgreparation of raw materials for
processing which is possible only under transpastatof raw materials from the cutting area to thedustrial site of the enterprise.
Economic effectiveness of the technology propoaadbe achieved only by producing pine extracts @laith traditional essential oil.
The laboratory results indicate the possibility wfodifying phenol-formaldehyde resins by them wropens prospects for their
widespread use in the furniture-making industry @mthe production of wood panels. The consequenhtieis should be the development
of permanent wood chemical complexes on the basisvepower fir-and-spruce sets. Implementationhef technology and development
of the system, combining direct water-steam didiilh (ethanolic) and irrigation with florentine wer (ethanol) of raw materials allows
increasing the output of market product up to 18619f the absolute dry weight and accelerating ttamuofiacturing process.

Keywor ds: essential oil, pine extract, co-stocking and aeepssing of raw materials.
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KomIiekcHas oljeHKa alaliTUBHOU CIIOCOOHOCTH U MEPCIEKTUBHOCTHU

JipeBeCHbIX UHTPOAYILEHTOB B yCJ10BUAX BocTouHoM Cubupu
(na mpumepe r. BpaTcka)

I1.C. T'HaTkoBHY

Bpatckuii rocynapcTBeHHbINH yHUBepcuTeT, yi. Makapenko 40, bparck, Poccust

Gnatkovich_pavel_88@mail.ru
Crarps nonydena 7.06.2014npunsra 9.08.2014

B cmamve paccmompenvt npobremvl onmumMuzayuu U pacuiuperus dcCopmumMenma 2opoockoll pacmumenbHOCmu nocpeocmaom
68E0€HUsL 8 KVIbMYPY UHMPOOYYUPOBAHHBIX O€PEeBbes U KYCMAPHUKO8 O/ NOBbIUEHUS YCMOUYUBOCHU U O0N208EUHOCMU 3€eHbIX
HacasicoeHuil, a Maxodice YIYYuleHus 3CMemuyecKux coucms 20pOOCKUX NOCAOOK U o0boeaujeHus 8uzyaivHol cpeodvl. IIposedena
KOMNJIeKCHAs OYenKa cmeneHu aoanmayuu Opesechblx UHMpPOOYYeHmos, npouspacmaiowux 6 bpamcke, no mpem kKpumepuam —
Xapaxmep pocma, 2enepamusHoe pazsumue U 3UMOCMOUKOCMb 8 CPAGHEHUU C OAHHLIMU NOKA3AMENAMU 8 YCA0GUAX eCmecm8eHH020
npouspacmanus (memoouxa H.A. Koxno). Hccnedosanvr 38 61006 u 00Ha OekopamusHas Gopma OpesecHvix uHmpooyyenmos. /s
onpeodenenus nepcneKmugHOCMU UCHOIb308AHUS 0eKOPAMUBHBIX UHMPOOYYEHMOE 8 20POOCKOM 03eNeHeHUU NPOBedeHd KOMNIEKCHAA
oyenKa ycnewHocmu uHmpooykyuu no memoouxe 1 1agnoeo 6OManu4ecko2o cada ¢ UCHOIb308aHUeM CeOVIOWUX Kpumepues. cmenens
8bI3pesanuss nobe208, 3UMOCMOUKOCHb, coxpanenue cabumyca, nobe2oobpazosanue, pe2yiapHocms npupocma nobe2os, CHOCOOHOCHb
K 2eHepamu8HOMY pa3eumuio U cnocoobl pasmMHOJICEHUs, XapaKmepuzyiowue cocmosnue U nepcneKmussbl 8blpawu8anus pacmenutl 8
eopoockux nocaokax. Ilpu cmamucmuueckoi obpabomke coOpaHHbIX OAHHLIX ObLIU NOAYUEHbL 3ABUCUMOCIU  YCHEUHOCU
UHMPOOYKYUU U YPOBHA OEKOpAMuGHOCMU OM Cmenenu aoanmayuu 6udo8 8 Kiumamuyeckux yciosuax bpamcka. B pesynvmame
uccne0oganuss Ovliu onpedenenvl NepcnekmusHvie GUObl OPe8ecHO-KYCMAPHUKOBLIX pacmeHull Oasl pacliuperus accopmumenma
2opoockoll  pacmumenvrhocmu. Jlna 3enenoco cmpoumenvcmea 8 ycaogusax Bocmounoi Cubupu u bpamcka 6 uwacmmuocmu
PeKoMendosano K ucnonvzoganuio 29 6udos u 00HA O0eKOPAMUBHAS (POPMA OpeBecHbIX pAcmeHull, NOAYUUSUIUE BGbICOKUE OYEHKU
aoanmuenol cnocoOHOCMU U YCREWHOCIU UHMPOOYKYUU.

KuoueBble cJjioBa: UHTPOAYKOMA, aaanrtanysd, axKKIUMaTu3anus, JIACKOPATUBHOCTH, APCBECCHO-KYCTAPHUKOBAs pPAaCTUTCIBHOCTD,
TICPCHCKTUBHOCTh UHTPOAYLICHTOB, aCCOPTUMEHT 3CJICHBIX HaCaKICHUH.

Complex assessment of adaptive capacity and prospectivity of wood
introduced species in Eastern Siberia (by the example of the city
of Bratsk)

P.S. Gnatkovich

Bratsk State University, 40 Makarenko St., BraRkssia
Gnatkovich_pavel_88@mail.ru
Received 7.06.2014, accepted 9.08.2014

The article considers the problem of optimizing @xganding the range of urban vegetation by addgduced trees and shrubs
into culture to increase the stability and duratyilof green space as well as to improve aesthefiogban plantations and to enrich visual
environment. Complex assessment of the degreeaptattbn of introduced species growing in Bratsk b&en made. It is based on three
criteria such as growth patterns, generative depaient, and winter hardiness in comparison with dattes in natural habitat (the
Kohno technique). 38 species and one decorativa foff wood introduced species have been studiedleTermine the prospectivity of
using decorative exotic species in urban landscgmiomplex assessment of introduction success s rade by using the method of
the Central Botanical Gardens named after N.V.slisiby following criteria: the degree of sproutpening, winter hardiness, habit
saving, sprout formation, regularity of sprout grtiwvability to generative development and waysepfroduction characterizing the state
and prospects for plants cultivation in urban plags. While processing the data collected, depeceterof introduction success and
decorativeness level on the degree of species atilaptto Bratsk climatic conditions have been reedi As a result, prospective species
of trees and shrubs have been determined to extendange of urban vegetation. To build up greeacspin Eastern Siberia and in
Bratsk particularly 29 species and one decoratiwerf of wood plants received high marks on theirmil@ capacity and introduction
success have been recommended to use.

Keywords: introduction, adaptation, acclimatization, deceeatess, trees and shrubs, prospectivity of intteduspecies, range of
green spaces.
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OueHKa BUJOBOr0 pa3HO00Opa3usl paCTUTEJbHBIX COOOIIECTB
OKpeCcTHOCTel noceJika 3s6a bpaTckoro paiioHa
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TIposedenvl uccnedoganus no oyeHke 80068020 PAZHOOOPA3US MPABIHUCION U KYCMAPHUKOBOU PACIMUMENbHOCIU OKPECMHOCHEl 1.
3a6a bpamckozo pationa. ObObekmom UCCIe008anus  AGNACMCA  MPABSIHUCMO-KYCIMAPHUYKOBAS,  PACMUMETbHOCIb  XAPAKMEPHbIX
pacmumenvuuix coobujecms 0anHo2o paiiona. Llens ucciedosanus — oyeHums IKoN02utecKoe cocmosHue iecog okpecmuocmeti n. 3a6a no
suoogomy bocamcmasy. Propucmuieckue u 2eobomanuiecKue Uccie008anus NPOBOOUNUCL @ TedeHUe WeCmU Jem U nPedycmMampusan
KaK nonegvle dKcneouyul, maxk u Kamepaibyio 0opabomxy mamepuand. 3a 5mo epems Obil coOpan 0OWUpHblll 2epdapHblli Mamepuar,
cocmagnenvl ceobomanuieckue onucanus. Kpome mozco, yumenvl eepbapnuvie Kounekyuu Kagheopsbl 80cnpou38o0cmea u nepepabomxu
JIeCHbIX pecypcos, codpattvie Opyeumu KoJleKmopamu 8 npeovloyuue 200bl. IIpoananuzuposansbl makcoHOMU4ECKAs, NOACHO-30HAIbHASL,
apeanozuveckas u Ouomopgonocuveckas cmpykmypel @ropul ucciedyemozo paiona. Paopucmuveckull anaius noKazai, 4mo OCHOBY
@roper cocmasnsiiom nokpvimocemennvle pacmenus (240s6udos, 92,3 %). CoomHowenue uucia U008 08YOONbHBIX U OOHOOONbHIX
cocmasnsiem 3,8:1, umo npaxmuuecku cosnadaem ¢ aHAIOSUYHBIM COOMHOWEHUeM 60 ¢hnope Hpxymckoi oonacmu (2,7:1). Jecamo
seoyuyux cemeiicms codepacam 98 poodos (54,75 %obueco uucia podos), oxeamwisarowux 148 eudos (56,92 Y%obweco pasnoobpasus),
uz komopowix abopueennvimu senaromes 137 euoos (52,69 Yabopueennoii ppaxyuu). Bo ghrope n. 316a 0cobenHo wupoko npeocmasieHvl
munuuHble 0OMUHanmol 6opeanvhuix rop Espasuu — cemeticmea Asteraceae, Poaceae (20,38s%eii ¢hioput), Ha 6opeansvhblil xapakmep
@ropel yrkasvieaem makoice svicokoe nonodcenue cemeiicmeé Rosacea@ Ranunculaceae.Bce smo ceudemenvcmeyem o munuuHocmu
@nopucmuyeckozo cocmasa. Buoosoe 6o2amcmeso paiiona uccie0o8anus 6ulio oyeHeHo KAk dManioHHoe Ol HAue20 pecUuoHd.

KioueBsble cioBa: hopa, 6rnopasnoodpasue, (Gproporenes, TAKCOHOMUS, IKOOHOMOP GBI, apeai.

Assessment of a vegetation community diversity in surrounding areas of
the settlement of Zyaba of Bratsk region
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Research on the assessment of vegetation comnuinéssity of the grassland and shrub vegetatiorsumrounding areas of the
settlement of Zyaba of the Bratsk region have hmmrducted. An object of research is grassland amdis vegetation of the typical
vegetation communities of this area. The researbfeative is to assess an ecological condition @ forests on their vegetation
community diversity in surrounding areas of thellestent of Zyaba of Bratsk region. Floristic ancbetanical researches have been
conducted within six years and provided both fielgheditions, and cameral processing of a mateEatensive herbarium material has
been gathered during this time and geobotanicalcdpsons have been made. Besides, herbarium dalles of the Department of
Reproduction and the Processings of forest resauoodiected by other collectors in previous yeaasenbeen taken into consideration.
Taxonomical, zonal, areographic and biomorphic staues of the plant kingdom of the area under resedave been analyzed. Floristic
analysis has shown that the majority of the plangdom is metasperms (240 species, 92.3%). Coioeldietween dicotyledonous and
monocotyledonous plants is 3.8:1, which is almiestsame with analogous correlation in Irkutsk obkg&s7:1). 10 main families have 98
family geni (54.75% from the whole number of fargiyni) and they comprise 148 species (56.92% fhmmwhole diversity), of which 137
species are the native plants (52.69% of nativetioa). Typical dominators of boreal Euroasian pigare in the plant kingdom of the
settlement of Zyaba of the Bratsk region. Theysagh families like Asteraceae, Poaceae (20.38%efuhole plants). Superior position
of the families RosaceaeRanunculaceae demonstrate the boreal nature opthets. All that speak for typical plant conteBpecies
diversity of the area under research has been asskas a standard one for our region.

Keywor ds: plant kingdom, biodiversity, florogenesis, taxongragobiomorphs, areal.






