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THE SYNTHESIS AND KINEMATIC ANALYSIS OF MECHANISMS FOR CUTTING
OF COMPLEX INTERNAL SURFACES OF MACHINE ELEMENTS
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e-mail: alexey-nvkz@mail.ru

The motion along a spatial path should be set for machining tools to cut complex internal surfaces with variable
cross sections of the machine elements. Spatial mechanisms of the second family, which have four relative motions
within absolute Cartesian space of coordinate and necessarily produce a screw motion, are the most suitable means of
realizing this aim. Kinematic schemes of the spatial mechanisms for cutting internal surfaces have been described for the
first time in this paper. These mechanisms are protected by patents of the Russian Federation. Developed mechanisms
have been kinematically investigated by the identification of motion paths of their output links with machining tools.
The results of these investigations allow analysis of the tools’ motion, optimization in their construction and the use of
relevant parameters, and designing their motions to obtain specified surfaces of machine elements.
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B pabore copMysMpOBaHbl OCHOBHBIC TPEOOBAHHSI, TIPEIBSBISIEMBIC K COBPEMEHHBIM HHCTPYMCHTAIBHBIM KOHBEHEPHO-
MapalIeIbHBIM KOMIUIEKCAM, PEIHA3HAYSHHBIM [UTS PEIICHHsT IIMPOKOTO KPyTa 3a/1a4. B 4acTHOCTH, MOIepKKa pacpe/iesieH-
HO-OOJIAYHBIX CPEJT, HATIYHUE YIAICHHOTO KpOocCIuiarOpMeHHOIO rpaduueckoro HHTepdeiica, BepudHIMPOBAaHHOCTH OCHOBHBIX
AITOPUTMOB (PYHKIIMOHMPOBAHHSL, OTKA30yCTONYMBOCTD U T.1. HOBOE peliienre mo3BOUT abCTParnpoBaThes OT JETaleil HU3KOY-
POBHEBOI peaTi3allii AITOPUTMOB 38 CYCT MOYJIBHOI BHYTPEHHEH OpraHu3ariii u Oy/er CriocoOHO (DYHKIMOHHPOBATh, B TOM
Yucie U B 00auHbIX cpefax. [IpencrarieHsl mpeiokeHust T MOAETMPOBAHHMIO ¢ TOMOIIbI0 E-ceteii [letpu cuera npukiamHoit
3a/1a4d B TAKOM KOMILIEKCE. YTIPABIISFOIIME TTO3UIIMK E-ceTi B 9TOM MOZIENN ONMPE/IEIISIFOT MHOYKECTBO YIIPABJISIFOLIMX BO3/ICH-
CTBUH, BJIMSIFOIIMX HA XOJT BBIIOIHCHHUS 38/1a9K B MHOTOIIOTOYHOM OKPY)KEHHUH, (POPMAITH3YsT MHOYKECTBO JIOCTYIHBIX YIIPABIISIO-
IMX KOMAH]] CHCTEMBI JUCTICTYCPU3ALII HAarpy3KH. [10TydeHHy0 MOJIEIb TIPeyIaracTest IPUMEHNTh [IPH OTPabOTKE MHTEILICK-
TYaJIbHOTO [UTAHUPOBIIIMKA, 0OECIIEIMBAIOIIETO JMHAMUYECKOE PACIPE/ICIICHHE BEIMUCIUTEIBHOM HATPy3KH.
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The paper formulates the basic requirements for up-to-date universal pipeline-parallel software tools, designed
for a wide range of tasks. For example, distributed-cloud environments support, remote cross-platform graphical user
interface, veracity of the main operation algorithms, fault tolerance, etc. The new solution will allow to abstract from
low-level algorithms implementation details due to a modular internal organization and will be able to working even in
cloud environments. The suggestions for based on Petri E-nets applied problem decision modeling in such complex are
presented. E-net control positions in this model define a set of control actions that affect a task progress in multithreaded
environment, formalizing many available control commands of load dispatching system. The resulting model is
proposed to apply for intelligent scheduler working off that provides dynamic allocation of computational load.
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B crarbe paccmarpuBaeTcst prMeHeHre OMHAPHOTO TOIUIHBA TS ABUTATeN el BHYTPEHHETO CTOPAHHUS ¢ ICKPOBBIM 3a-
JKUTaHUEM, PACCMOTPEHO BIMSHHE OMHAPHOTO TOIUINBA HA TEXHUKO-YKOHOMHYECKHE NTOKA3aTeN U Ha TOKCHYHOCTB 0Tpabo-
TaBIINX Ia30B JABUTaTelsl BHyTpeHHETo cropanwst. Co3naHa SKCIeprIMeHTaIbHas YCTaHOBKA, KOTOPast TI03BOJISIET IPOBO/IUTH
UCIIBITAHKS JBUTaTells Ha OCH3MHE, rase U Ha OeH30-ra30Boi cMecu. Ha sKkcrieprMeHTaNIbHON yCTaHOBKE M3MEPSIOTCS He-
00XOIMMBIE SKOHOMIIECKHE M SHEPreTHYECKHE TTOKa3aTelH, a TAKKe TOKCHIHOCTh OTPAOOTABIINX ra30B. bpUTH IpoBeieHb!
TEOPETUYECKUE HCCIIEIOBAHIS: PACCYUTAHBI LIMKJIOBBIE TTOJIAYHM 110 KKIOMY BUJTy TOILIHBA,  TAKXKE OCTPOSHA CKOPOCTHAS
XapaKTepHCTHKA JIBUTATEIIs TP paboTe Ha OEH3MHE U Ha Ta3e. AHAJIM3 CKOPOCTHON XapaKTePUCTUKH U IIUKIIOBBIX IT0/1a4 MO-
3BOJISICT PACCUMTATh COOTHOIIEHNE OCH3MHA M ra3a B OEH30-Ia30B0i CMECH B 3aBUCHMOCTH OT CKOPOCTHOTO PEXHMA JIBUTa-
Ters1. Pe3ynbTarsl HCceJoBaH i ITOKa3bIBAIOT, YTO IPUMEHEHNE OMHAPHOTO TOIUINBA ITO3BOJISIET YITyUIIHTE SKOHOMUYHOCTh
paboThl ABUTaTEIs, MPH 3TOM obecreurBast d3QGEKTHBHYIO0 MOIIHOCTh Ha YPOBHE JIBUTATElsl, padOTaoIIero Ha OeH3HHE.
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The article discusses the use of a binary fuel for internal combustion engines with spark ignition, the influence of binary fuel on
technical and economic performance and exhaust emissions of internal combustion engine. An experimental setup that allows you
to test the engine on petrol, gas and petrol-gas mixture. In the experimental apparatus measured the required economic and energy
indicators, as well as emissions. Theoretical studies have been carried out: calculated cyclic feeding on each type of fuel, as well as
built-speed characteristics of the engine on petrol and gas. Analysis of high-speed performance and cycle innings calculates the ratio
of petrol and gas in petrol-gas mixture, depending on the speed of the motor. The results show that the application of the binary can
improve fuel efficiency of the engine, while providing efficient power at the engine running on gasoline.

PABPABOTKA METOJA KOHTPOJISI TIPOYHOCTU KOHTAKTA APMATYPbBI C BETOHOM
IO MAPAMETPAM 3JIEKTPUYECKOI'O OTKJIMKA HA YJAPHOE BO3BYXJIEHUE

®ypca T.B.!, Ocunos K.}O.2, Mopmoes A.E.!

Hanunonanenslii nuccnenosarenbckuil ToMckuii momuTexXHUUeckuil yausepeutet, Tomck, Poccust
(634050, . Tomck, mip. Jlenuna, 30), e-mail: fursa@tpu.ru
2 Nucrutyt ontuku armocgeps! uM. B.E. 3yeBa CO PAH, Tomck, Poceus (634021, r. Tomck, mi. Ak. 3yesa, 1),
e-mail: osipov@iao.ru

B paGote npuBeeHbl pe3yinbTaThl SKCIIEPUMEHTATIBHBIX HCCICAOBAHUN BIIMSHUS Ka4eCcTBAa KOHTAKTa apMaTyphbl
¢ OETOHOM Ha MapaMeTphl AEKTPUYECKOr0 OTKIIMKA IPU YIPYTOM yIapHOM Bo30yxaeHHH. VcciieoBaHus BBITOJIHE-
HBI Ha J1a00paTOPHBIX MOZEISIX jKeae300eToHa. Mojenu npeacTaBisuim co0oil 00pasibl TSHKeNIoro 6eToHa pa3zmMepoM
100x100x100 MM, B IEHTpP KOTOPBIX MOMEIIEH OANH METAITMYECKUH MPyTOK AuameTrpoM 10 MM u qymuHoit 120 mm. Hce-
KyCCTBEHHOE YXY/ILICHHE KadeCTBa KOHTAKTa JOCTUTAIOCh ITyTeM CMa3bIBaHUS apMHPYIOLIEro npyTka maciom. [Ipen-
JI0XKEHA METOANKA ONpPE/IEICHUs aAre3MOHHOM MPOYHOCTH KOHTAKTa apMaTypbl ¢ OETOHOM B MCCIIEYEMbIX MOJECISX.
IToka3zaHo, 4TO are3MOHHast IPOYHOCTH OOBIYHOTO KOHTAKTA COCTABIISIET B cpeHeM 5,7 Mria, a KOHTaKTa 4epe3 Macio
3,8 Mna. YCTaHOBIJICHO, YTO YXYALICHUE KOHTAKTa HE IPUBOAHUT K 3HAYMMOMY H3MEHEHHIO BEJIMYMHBI CUT'HAJIA, & BEACT
K 3aMETHOMY U3MEHEHHIO COOTHOIICHUSI CIIEKTPAIGHBIX ITHKOB MIEKTPUYECKUX OTKIMKOB. MakcHMaIbHbIH K03 huIm-
€HT B3aUMHOM KOPPEJSAIMU CIIEKTPOB CUTHAJIOB U3 CPAaBHUBAEMBIX Mofeneit cocrasnset 0,6-0,65.
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It is showed the results of reinforcement-concrete contact quality influence on the parametres of an electric response at elastic
shock excitation. The researches carried out on a reinforced concrete laboratory models. Models represented as a samples of heavy
concrete at a size of 100x100x100 mm with a metal stick inside in the center with a diameter of 10 mm and length of 120 mm. Artificial
degradation of contact quality was reached by greasing a reinforcing stick with an oil. The methodics of reinforcement-concrete contact
adhesive strength determination in the studied models reinforced concrete models is offered. It is showed that average adhesion strength
of usual contact is about 5.7 MPa, while the strength of a contact through the oil is about 3.8 MPa. It is established that contact strength
changing does not lead to significant change of signal amplitude, but conducts to appreciable change spectral peaks ratio of electric
responses. The maximum correlation coefficient of spectra measured from comparing models amounts about 0.6-0.65.
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B pabore mpuBeeHb! pe3yabTaThl IKCIICPHMEHTAIBHBIX HCCICAOBAHUN BIMSHHS T€OMETPHUECKUX PA3MEPOB H3-
JIeJUi U3 TSOKEIOoro 6eTOHA Ha apaMeTphbl ANEKTPUYECKOro OTKIINKA P YIPYTOM yIapHOM Bo30yxaeHuu. Mccnenosa-
HUS IIPOBEJICHBI Ha JTA00PAaTOPHBIX MOJIEISIX TshKeNoro 6ertoHa pasmepamu 100x100x100; 100x100x200; 100x100x300
n 100x100x400 MM. YcTaHOBJIEHO, YTO YBEIWYECHHUE UIMHBI MOJEICH IIPU HEM3MEHHOM IONEPEYHOM CEUCHHMHU IpH-
BOJWT K YMEHBIICHHIO BEIMUHMHBI JIeKTpHUeckoro orkimka Ha 10-30%. YBenmuenue IIHHBI MOJeNIel MPUBOANUT K
CMEILIEHUI0 OCHOBHOI'O CIIEKTPAJIbHOIO MAKCUMYyMa IEKTPUUECKUX CUTHAJIOB B 00JIaCTh HU3KUX YAaCTOT U U3MEHCHUIO
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