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METOAUKA ONIPEJAEJEHUA KOJIMYECTBA CIIEHUAJIMCTOB
ABTOMOBUJ/IBHOI'O TPAHCIIOPTA
O. I'enamBuim, K. Muenmmmsuim, T. Kypamsuiaun

Pesrome

B cratee paspaboTaHa MeTOAMKA OTMpEICIICHUS MOTPEOHOTO KOJUYECTBA CIICIUATHCTOB
aBTOMOOWJIBHOTO TPAaHCIOPTA, KOTOpas OCHOBBIBACTCS Ha KOJMYECTBEHHBIX W CTPYKTYPHBIX
JAHHBIX ABTOMOOWJIBHOTO TapKa CTpaHbl, MX HW3MEHEHHUSX B IPOTHO3HPYEMOM OyIyIieMm,
KOJIMYECTBE TEXHUYECKOTO0 OOCTYXHBAHHS W PEMOHTOB AaBTOMOOWJIEH pa3IMYHBIX MapoK U
Mojeneld, 00BEMax TpPy30BBIX M MACCAKHUPCKUX NEPEBO30K, TNPEABSIBICHHBIX K 3aHATHIM Ha
mporeccax yrpaBJIeHUS] aBTOMOOWJIBHBIM TPAHCIOPTOM IEPCOHANY PA3IUYHON KBaTH(PHUKAINN
TpeOOBaHUsIM, HEOOXOAMMOCTH €XKETOJJHOr0 OOHOBJICHHS KaapoB M JIp. MeToaMKa MpenoCTaBisieT
BO3MOXXHOCTh ~ OTNPEACTUTh TOTPEOHOE KOIWYECTBO HWHKCHEPHO-TEXHHUYECKOTO TepcoHala
IKCILTyaTaIluu ABTOMOOWIIEHOTO napka, MEHEKEePOB OpraHu3aIuu MIEPEBO30OK,
KBATM(UIIMPOBAHHBIX pabounx H KaapoB wuHHoro mpodwist.Takke MeToanka MOXKET OBITh
MPUMEHEHA B YYCOHBIX 3aBEIICHHUSIX COOTBETCTBYIOUIETO MPOGMIIS IS IJIAHUPOBAHUS €KETOIHOTO

KOHTHHI'CHTA CIICLIUAJIMCTOB.

DEFINITION METHOD OF MOTOR TRANSPORT SPECIALIST’S
NUMBER
0. Gelashvili, K. Mchedlishvili, T. Kurashvili

Summary

In the article is developed the definition method of required number of motor transport
specialists that is grounded on the quantities and structural data of automobile fleet, their challenges
in forecasting future, quantity of maintenance and repairs of various marks and models of cars,
values of freight and passenger traffic, demands to various qualification personnel on motor
transport management processes, necessity of annual renovating of personnel and so on. The
method gives the possibility to define the required quantity of automobile fleet operation
engineering staff, traffic organization managers, crafts peoples and other staff. The method also
would be applied in corresponding educational institutions for planning of annual amount of

student’s body.
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ECONOMIC SUBJECTS, THEIR NATURE AND FEATURES
IN GEORGIA
G.Tyeshelashvili, A.Mebonia

Summary

The research of economical subject’s features is an essential term of normal functioning of
state © s economy. To realize economical subject’s objectives it is important to exist fair business
environment .this is one of most significant priorities of state economy. business environment will
provide successful functioning of other economical subject’s and will support the to reach their

goals and promote state economy and of its stable functions.

IKOHOMMUNYECKHUE CYBBEKTHBI, UX ITPUPOJA U
OCOBEHHOCTHU BI'PY3UU

I'. TkemenamBuau, A. MeooHust

Pe3rome

HccnenoBanne ocoOeHHOCTEH W pONM  SKOHOMHMYECKHX  CYOBEKTOB  SBIISETCS
CYIIECTBEHHBIM YCJIOBHEM HOPMAJbHOTO ()yHKIIMOHHPOBAHMS TOCYNAPCTBEHHON SKOHOMMKH. J[ist
OCYIIECTBIICHUSI 3aJad W Ilelied IKOHOMHUYECKOTO0 CyObeKTa Ba)KHO,Y4TOOBI  CYIIECTBOBAJA
CTpaBeIMBasl JIeNioBast Cpefa, OOecleYeHne KOTOPOW SBISETCS OJHUM U3 CYIIECTBEHHBIX
MPUOPUTETOB TOCyJapcTBa. OTO TapaHTHPYET ycnemHoe (QyHKIMOHHUPOBAHUE JIPYTHX
SKOHOMHUYECKUX CyOBEKTOB, TMO3BOJUT UM YCIEIIHO  JOCTUTHYTh CBOUX ILieied u Oyxaer

CIIOCOOCTBOBATh Q)YHKI_[I/IOHI/IPOBaHI/IIO CaMoOro rocyagapCtsa B Kau€CTBC S KOHOMHUYCCKOI'O cy61>eKTa.
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CTAIUU ITPOEKTUPOBAHMUSA

A. IllaBryaunse, T. bepunse
Pe3ome
CBOGOI[HOG BJIaACHUC TEXHHUKOU U MCTOAAMHU XYJOKCCTBCHHOTO NPOCKTUPOBAHUA SABJISACTCA
OOHUM U3 BaXKHEUIITNX yCJ'IOBI/Iﬁ A OCYHICCTBJICHHUA TBOPUYCCKHUX ueneﬁ, a TaKXKE 4
CO3JIaHUsI MHYCTPUATTLHON MPOIYKIIMH, OTBEYAIONMIEH COBPEMEHHBIM TpeOoBaHHUSAM. MacTepcTBO
nu3aiiHepa ymporiaeT (M yCKOpsieT) HMpOIecC 3TOro MOWCKa, a u3secTBo ¢popM obecreynBaeT

Q)YHKHI/IOHELHBHOG N 3CTCTUYCCKOC COBCPIICHCTBOBAHUC NHAYCTPHUAJIIBHOT'O U3CIIHA.

DESIGN STAGES
A. Shavgulidze, T. Beridze

Summary
Knowledge of art design techniques and methods is one of the important condition for
implementation of creative goals and creation of products, satisfying modern requirements. High
professionalism of designer simplifies and accelerates search process. Improving of forms cause

functional and aesthetic improvement of industrial products.
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JABE TEOPEMBI, OIIPEJEJIAIOIIHUE B3AUMHO3ABUCUMOCTD
I'OMOJIOI'MYECKUX TPEYTI'OJIBHUKOB
I'eopruii Lyaeiickupu, Uocud banukanse
Pesrome
ITocpencTBoM AByX TEOpEM JOKAa3aHO, YTO B CIy4ae MOMAPHOW TOMOJIOTUU TPEX TPEYTOJIb-
HUKOB TOMOJIOTMYECKUE OCH KaXKAOM HX Haphl (a TaKUX Hap — TPU) NEpeceKaroTcsl B OJHOM TOUKe.
Wnu ke, ecmu OHM HMMEIOT OOIIYI0 TOMOJIOTUYECKYIO OCh, MX COOTBETCTBEHHBIE TOYKH OyIyT
JexxaTb Ha onaHOM mpsimol. Taxke pdoka3aHO, 4YTO B HUTOre rpauUyuecKux MOCTPOCHUH,
JIOKa3bIBAIOIINX 3TU TEOPEMBI, OTy4eHa KOMOMHAIMS TPEYTOJIbHUKOB, IPSIMBIX U TOYEK, KOTOPYIO

C MOJIHOM YBEPEHHOCThIO MOXKHO Ha3BaTh KOH(UTYypaLuei.

TWO DEFINING THEOREMS OF HOMOLOGY TRIANGLES

INTERRELATION
G. Tsuleiskiri, I. Batsikadze
Summary
In the work is considered the definition of homology according of Prof. Korolevich and its
variations as cognate superposition, homology and translation. Is established the relation between
homology and Desarguesian configuration, are proved the theorems in case of three triangles pair
wise homology of axes intersection in one point and location on one straight line according points

of their connection straight lines intersection.
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YBEJINYEHUE DOPEKTUBHOCTD ITIEPEBO3OK I'OPOIACKOI'O
ABTOBYCA C TIOMOLIIO
PAIIMOHAJIbHU IIJIAHUPOBAHUU PACCTOSSHUE MEXY
OCTOHOBKAMUA

JA.®puponamsuian, X. Mreopumsuwiu, I'.Mavapamsuin

Pe3iome

D¢ dexTnBHOCTH TOPOACKOTO aBTOOYCA 3aBUCHT KaK OT KOHCTPYKTBIBHOTO IapaMeTpa, a TaKk
e OT YCJOBUH OKCIUTyaTallud, KOTOPHM oOIpeneneHo BO MHOruM (akropamu. W3 3ThIX
3HAUUTEJIIBHOE MECTO 3aHMMAET pAcCCTOSHUE MEXIYy OCTAaHOBOUYHBIBM IIyHKTaMH. YKa3aHHUU
napaMeTp UMeeT OONbLIOE BIMSHUE HAa CPEIHYIO CKOPOCTh JBM)KEHHUS M pacxo]l TOIUIMBA, M Ha
s dexTHBHOCTH epeBo3kH. C momonro kodduimenTa 3GGeKTUBHOCTD TaETCsI pEeKOMEHIANN IS
YJIYUIIEHUM SKCIUTYyaTallMOHHBIX IIOKa3aTeled C IyTEM pAalMOHAIBHON IJIaHMPOBAaHUM BBIIIE

yKa3aHbIX PacCTOSHUH.

INCREASING THE EFFICIENCY OF URBAN BUS TRANSPORT WITH
THE HELP OF
RATIONAL PLANNING OF THE DISTANCE BETWEEN OSTONOVKAMI
D. Fridonashvili, Kh. Mgebrishvili, G. Macharashvili

Summary

Efficiency of urban bus depends on konstruktyvnogo parameter, as well ason operating
conditions, which is defined in many factors. From etyh has an important
place distancebetween ostanovochnyvi points. This  parameter has a  large impact on average
speedand fuel consumption, and the  efficiency  of transport. With  the help  of coefficient
ofperformance give recommendations for improving operational performance through arational pla

nning of the above referring to the distance.
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KHHEMATHHECKOE HCCJOEJOBAHHE HHBEPCOPA
HNPEOBPA3OBAHHA PABHOMEPHOI'O JABHAXEHHA
B HEPABHOMEPHOE JABHXEHHW#A
Jlx. ¥Yoancamswmm, H. [Dxasaxnmpean, T, Bapamamsenan

Penome

B pafore paccMOTPEHO KHHEMOTHYECKOE HCCACAOBAHHE OCHOBAHHOTO HE  ceOficTRax
etpHieckoro npeofpalosanis - MHBEPCHA NpeoGpaloBaHHN  PARHOMEPHOMD  ABIDKEHIN B
OMEPHOE  ABsKeHHA. Mexaiiam CKOMCTPYHPOBAH HE OCHOBE IEOMETPHYCCKHX METOI0N phy
wH rpadwueckofl nporpamuel AutoCAD, B paforte aaisl cReSyWdONe ITankl NOCTPOCHHN
HHIMA. BrBeacH METEMATHHECKHE BLIPAKCHAN QIR ONPEACACHHA MON0MeHHA Mexamosma M
JHHLLAN, KOTOPHI MPefOCTARARET BOAMONHOCTE ONPEICANTE TOYHRIC MONMKEHHA AcHYThIIA
BEDE/INMOIEND MEXEHHIML

KINEMATICAL RESEARCH OF UNIFORM MOTION

TRANSFORMATION INTO IRREGULAR MOTION INVERSOR
J. Uplisashvili, N. Javakhishvili, T. Baramashvili
Summary

In the paperis considered the kincmatical research of based on properties of
geometric transformation — inversion converting mechanism of yniform motion transformation into
irregular  motion, The mechanism is designed based on geometrical methgds by  graphical
software AutoCAD. In the paper is given the following stages of mechanism design. Are gencrated
mathematical expressions for definition of mechanism links positions and coordination that gives the

possibility to assessment the exact positions of transmission mechanism action.
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BJIMSAHUE CTEIIEHU CBA3EBOCTH OCHOBHBIX Y3J10B TEJEXKKHA
(MOJIEJIM 18-100) YETBIPEXOCHOT O I'PY30BOI'O BATOHA HA
N3HOC KOJIEC U PEJIBCOB IIPU IBUKEHUU BATOHA HA
KPUBOJIMHEHHBIX YUACTKAX IIYTH
A. IHapBammaze, /. 'orumBuian, /. Yntanse, K. [llapsammuase
Pe3ome

B cratse paccMOTpeHbl IPUYMHBI U3HOCOB KOJIEC M PEJIBCOB IPU B3aUMOACUCTBUM IIyTH U
IIOABM>XXHOI'O COCTaBa. yCTaHOBJ'IeHO, YTO B CHCTEME «KOJICCO-PECJIbC» OIHHUM H3 OCHOBHBIX
HCTOYHHUKOB OSTHX H3HOCOB JBJBICTCA JABYXOCHAA TCJIC)KKA MOICIIHU 18-100 IICTHpéXOCHOFO
Tpy30BOro Barona 1 HEAOCTaTOYHAA B3aMMOCBS3E€BOCTh MCKAY UX OCHOBHBIX 3JICMCHTOB. B cBs3m ¢

3THUM 1I€JIeCOOOpa3HbIM CUMUTAETCSl MCIONb30BaTh YIPYrHe JeTald OYKCOBBIX Y3J0B JUIs

OrpaHUYCHUS MPOAOJBbHBIX WM IOICPCYHBIX MNEPEMCIICHUN OOKOBBIX paM TCICKKH OTHOCHUTCIBHO

KOpIycoB OyKC.

INFLUENCE OF INTERCONNECTIVITY OF EIGHT-WHEEL FREIGHT
(MODEL 18-100) CAR’S BOGUES BASIC UNITS ON WHEELS AND RAILS
DETERIORATION AT CAR MOVEMENT
ON CURVILINEAR SITES

A. Sharvashidze, D. Gogishvili, D.Chitadze, K. Sharvashidze
Summary
In the article are considered the causes of wheels and rails deterioration at interaction of
railway and rolling stock. In the "wheel-rail" system one of the main sources of these deteriorations
is the four-wheel bogie of eight-wheel freight (model 18-100) car and insufficient interconnectivity
between their basic elements is established. In this regard, is considered as advisable to use elastic
parts of axle-box units for limiting longitudinal and transverse movement of the bogie’s side frames

relating to axle-boxes bodies.
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KHHEMATHYECKOE HCCJIEJJOBAHWE MEXAHH3MA
AABJIEHHS MEYATHOI'O AITIAPATA

H. Yrpexeanmze

Pesrome

B paBore npescrasnena noayucHsas B PE3YALTATE PEanM3AlMK NOABMAHON MeXaHHYSCKO

CHCTEMB! HA OGCHOBS MEOMETPHYECKOTD ﬂF‘E(‘I’ﬁ]JEi!-DEI—EH{FEﬂ MMOTETHH  MEXAHHIM JARTCHMA NedaTHOH

MaHHK, [locneannii oTAMYaeTCS Tem, YTO NpeLIoKeHHoe YCTPOHCTBO XAPAKTEPHIYETCA TOYHBIMH

HHHCMATHYCCKHM H napaMeTpaMH NeYaTH H 00eCHeuHBART MNOMHDE cobmoneHHe TEXHOJOTHYSC K HX

npougccos. [loaydyennnie B pafote MaremarHueckme BRIpaxeHHA nhelocTaBNIT  BOIMOKHOCTL

OMPEACAHTE OPHEHTALMIO NEYATHOTO H (POPMOTO UMMHHAPOB OPCETHONO UMAKHADA H B 3aBHCHMOCTH

0T NapaMcTpOoB OTTHCKOR OITTHMANBHELS PEAHMBl PETYIHPOBAHHA AABIEHHA.

KINEMATICAL RESEARCH OF PRINTING
MACHINE'S PRESSURE MECHANISM
L. Ygrekhelidze o

Summary
In the workis presented received in moving . mechanical system as result
realization of geometrical transformation  homothety in  the

of
pressure  mechanism of printing

machine. The latter is distinguished by the factthat the offered device is characterized by the

precise kinematical parameters and  ensures full providing of print technological processes. The
obtained in  work mathematical expressions gives the possibility to determine orientation

of printing and master cylinders of offset cylinder and optimal pressure modes due paper parameters.
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2. (02M1) : (0252)
bsosbas(s,

(0,M1)2+(0,S,)?—(M;S,)?
2:(02M1)-(0,53)

A,B=arccos( )—49

o Bgdero 80Q36'3Q) 6&8(*)13015'3(}\*@63615 dg308)3b0 &3 603001)&15'3(}\032)&30

2
2
(02M1)2+(0252)2—< (®) >

2 2
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dogomgder LS = arc cos — 20
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2 2
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KHHEMATHYECKOE HCCINEJTOBAHHE MEXAHHU3MA
JHCTONOJAKOUMEIO YCTPOHCTBA MEYATHOH MAITHHBI
T. bapamamsuan
Pemome

B cratee pacoMoTpeHs  BOTIPOCH  KOHCTPYWPOBAHHA  MEXAHHIMOB THCTOROARKINErD W
AHCTONEPEBOPAYHBRIOWIETD YCTPONCTE NEYaTHON MALIHHLL C TPHMEHCHECM CHORCTE reoMETPHYECKOI D
npeobGpasosanids  —  uhscpedy. [Tocaeannil  oTawuaeToR TEM,  HTO CHIKBET 0 HYAR  YCIORHE
HECORITAACHHA CYUCCTRYIDINMY Ha GapadaHe 3axnatos AHCTOR. B CToTHe NPHBOAATCR MATCMATHYCCKIE
HEIRDKEHHMA, KOTOPLE  NPEJOCTAANNIOT  BOTMOMHOCTE  ONPSOeINTh BIAMHYIO  OpHEH TR
BEAVULYEDD H BEAOMBIX LHAHHAPOR M ONPEOSINTE TOYHOS MECTONOROKEHHE ACHCTBMA LAXBETON
MEXRHHIMOB THCTONOAAINIETD ¥ NHCTONCPEROPAYHRAIGIIETS YeTpolicTe nevaTHol sammus, Taxi
olpazom, ITOT AedeKT (NoAPAIYMEBICM CKIALMBANNE OTTHCKA) YAANOCH WIDCHATE M, COEA0BATENLIO,

(TN T T TE IR B SEOHOMHYCCKHIT M.

KINEMATICAL RESEARCH OF PRINTING
MACHINE'S SHEET TRANSFER MECHANISM
T. Baramashwili

Summary
In the work are considered issues of design of sheet printing machine’s sheet transfer and sheetl reversing devices
mechanism by application of properties of peometric tmasformation-inversion. The later is distinguished by the
fact that reduces 1o #ero the conditions of divergence of existing on the drums sheet grippers. In the poperis
oitained mathematical expressions that gives the possibility 1o .Icu:rﬂ'y:r: the drive and driven eylinder reciprocal
orientation  andto define exact location of sheet printing machines sheet transfe and sheet reversing
mechamsms action, Therefore, 1his defects (mean copy's folding) i avoided and sccordingly miikes a

positive economic effect.
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PAIIMOHAJIBHBIN TOJABOP T'OPOJCKOI'O ABTOBYCA C IOMOIIBIO KPUTEPUS

JAUHAMMAUYECKOI'O PA3I'OHA
. Hpuponamsuiau, H. Inacammnnze
Pe3rome
[Tpon3BOAUTENFHOCTS TOABMKHOTO COCTaBa B 3HAYUTEIBHON CTEIIEHW 3aBHCHUT OT
COOTBECTBUSI MX KOHCTPYKTHUBHBIX TapaMETPOB YCJIOBUSM OJKCIUTyaTallMu. B IMKiIe IBUKCHUS
ropoAcKoro aproOyca OONBLION MPOLUEHT HMMEET HEYyCTaHOBMBIIUM pPEXUM, B KOTOPOM
3HAYHUTENbHAS POJIb NMPUHAUICKHUT pasrony. llemecooOpa3Ho yka3aHHBIA (AKTOp YUUTHIBATH NpU
moxoope TOABIKHOTO COCTaBa. B craThe mpejacTaBiIeHAa METOIWKA JUIS TOA00pa TOPOJCKOTO
aBTOOYyCa C MOMOIIBIO KPUTEPHSI TUHAMUYECKOTO pa3rOHa aBTOMOOMIIS.
RATIONAL SELECTION OF CITY BUSES BY CRITERION OF DYNAMIC
ACCELERATION
D. Pridonashvili, N. Diasamidze
Summary
The rolling stock efficiency to a considerable degree is dependended on the accordance of
their design parameters to operating conditions. In a series of city bus traffic a large percentage has
transient mode, in which significant role belongs to acceleration. At rolling stock choosing is
reasonable to consider the mentioned factor. In the paper is presented a methodology for the

selection of city buses by the criterion of dynamic acceleration.
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4. U.B. AHTOXOHOBA METO/IbI IPOIT'HO3MPOBAHN A COLIMAJIBHO-DKOHOMUWYECKHUX
ITPOLECCOB. M3JATEJILCTBO BCI'TY. YJIAH-Y 1D, 2005. C. 147.

®UHAHCOBBIA MEXAHU3M AHTUKPU3UCHOI'O YIIPABJIEHUSA

. Earengapamsuin

Pe3rome

B cratbe pacCMOTpPEH aKTyallbHBIE BOIPOCHI AHTUKPU3UCHOIO YIPABICHUs, KOTOpPBIE
0COOEHHO aKTyaJIeH JUIsl IPOM3BOJCTBEHHOr0 Ou3Heca B I'py3ueil. [Ipoananu3zupoBano BHyTpEeHHSSA
U BHEIIHAA cpefa MeHemkMmeHTa. Oco0oe BHMMaHUE YJENAETCsl 034apaBlICHUI0 (PMHAHCOBOTO
COCTOSIHUSL IPEANPHUATHM, IIyTEM TOYHOIO CUTYAallMOHHOIO AaHalu3a M YJYIIEHUS KadecTBa

YIIPABJICHUYECKUX PELICHUN.

FINANCIAL MECHANISM OF ANTI-CRISIS MANAGEMENT
Ts. Elgendarashvili

Summary

In the article are cousideced actual questions of enterprises crisis management, which are
especially important for Georgian enterpreneurship, are analyzed outer and inner factors of
management, is concentrated oues attention for reaching the enterprises financial improvement by

providing optimality of correct estimation and management decissions.
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PASPABOTKA ITPEOBPA3OBATEJISA BBIXOJHOI'O HAITPOSKEHUSA
CTABUWIM3BAIIMN U CUCTEMBI YIIPABJIEHUSA UHBEHTOPA
H. I'orumBuau

Pe3rome

PaccMmoTpeHsl U IpeNIoKeHbl BapUAHThl ITUTAaHUA alaparypbl CUTHAIA3ALUU, KOTOPBIE HE
OKa3bIBAIOT BJIMAHMS Ha 4YacTOTy NUTaromed cerd. lIpennokeH ONTHUMalbHBIA BapUAHT
CTaTMYECKOTo MpeoOpa3zoBaTelis CTAaOMIBbHOM 4acTOThl W HampsbkeHus. [IpuBeneHbl pe3yJbTaThl
9KCHEPUMEHTAIBHOTO HCCIEA0BaHMsS HCIBITYEMOro oOpa3la B YCIOBHMAX OKCIUTyaTalluH,

pa3paboTaHa METO/AMKa pacu€Ta CUIOBOI CXEMBI U DJIEMEHTOB CUCTEMbI YIIPABIICHUSI.

DEVELOPMENT OF STABILIZATION OUTPUT VOLTAGE
TRANSDUCER AND INVENTOR CONTROL SYSTEM
N. Gogishvili

Summary

Are considered and offered variants of signaling equipment supply that aren’t affected on
supply frequency. The optimal variant of steady frequency and voltage static converter is offered.
Are given the results of experimental research of investigated sample in operation conditions, is

developed the calculation procedure of power circuit and components of control system.
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ONPEJEJEHUE XAPAKTEPUCTHUK HAJEXKHOCTHU U
IPOEKTUBHOCTH
PYJEBOI'O YIIPABJIEHUS ABTOMOBWJIEN

A.¥Yrynasa, B.JleknamBuiu
Pe3rome
BrisiBreHsl mokazareny Haa&KHOCTH PYJIEBOIO YNPaBICHHUS TPY30BbIX aBTOMOOWIEH H
HpOBCI[éH HUX aHaJIus. Pa3pa60TaHa MaTE€MaTUUYCCKasA MOJACIIb ONITUMHU3AINH PEKMMOB TEXHUYCCKUX
BOBI[GfICTBPII/I AJI Y3JIOB U MEXaHHU3MOB PYJICBOI'O YIIPABJIICHHA IO KPUTCPHUIO 0€30TKa3HOCTH U
MUHHMyMa YJeNbHBIX 3aTpar. llpakTtudeckas peanuzanus pa3paboOTaHHOrO Meroaa JaéT

BO3MOYXHOCTh O0ECTICUCHUsT OBICTPOACHCTBHS PYJICBOTO YIIPABJICHUS U OC30MMACHOCTH JBUKCHHSI.

DETERMINATION OF CAR STEERAGE SAFETY AND EFFICIENCY
PERFORMANCE
D. Ugulava, V. Lekiashvili
Summary
There have been developed the determinants of auto trucks steerage safety and analysis of
them has been carried out. There has been elaborated the mathematic model of technical impact
optimization modes for unit assemblies and mechanisms of steerage according to criteria of
reliability and the minimum of specific consumption. The practical realization of the developed

method provides the opportunity of steerage quick operating speed as well as ensures the safe drive.

89



GTU N85

Transport and Mechanical Department’s of Scientific

Engineering Department and Research Centre
www.gtu.ge MACHINEBUILDING PRINT MEDIA

T: 62-82; 851 611 611

YK 621.923
K IOCTPOEHHUIO MOAEJIU IMHAMUKHNU CUCTEMbI
PEI'YJINPOBAHUSI C THIPOOBBEMHOM
TPAHCMUCCHUEN
Pomananze U.P., Me3ppumBuiau B.T., Anzkanapunze T.H.,
Juacamupnze P.A.
(I'py3uHCcKMid TEXHUYEeCKH YHUBepcureT, yia. M. Kocrasa 77,

0175, Tounucu, I'py3us)

Pe3tome: B cospemenHblx MAQUUHAX WUPOKO UCNONL3YIOMCA 2uopoodbvemuble mpancmuccuu (I'OT).
OHu nomyyunu pacnpocmpaHenue HA MPAHCNOPMHBIX, CENbCKOXO3AUCHBEHHLIX U CHPOUMNENbHO-
OOPOICHBIX MAWUHAX, MENNI0803aX, agmomoounax u m.n. B mawunax ¢ I'OT wupoxo peanuzosanul
cucmemvl  ABMOMAMUYECKO20 pPe2yIUPOBAHUs KAK YACMOMbl 6pAUjeHUss KOAeHYamo2o 8aid
oguecamens, MaxK U CUCMEMbl DPecyIUposanus pexcumos pabomwsl osucameins. Henpepvigroe
cosepuieHcmeoganue cucmem pezyaupoganus ¢ [ OT omkpvieaem nepcnekmugvl 01 Opoee
WUPOKO20 UX NPUMEHEHUs HA PA3IUYHBIX MPAHCNOPMHBIX cpedcmeax. B nacmosweti pabome
Pewaomes  80NPOChl,  CEA3AHHLIE C NOCMPOEHUEeM MAMeMamu4eckol Mooenu CUCHeMbl
pe2yiuposanus ogueamens eHympeHnue2o cecopanus cHabcennou 1'OT.

KawueBble cJ10Ba: cHCTEMa PEryJIMPOBaHUs, THAPOOOBEMHASI TPAHCMHCCHS, PETYIISITOP CKOPOCTH,

00BbEMHOE pPEryJIUpOBaHHUE.

BBEJIEHHUE
B paccmarpuBaembix cucrtemax perynaupoBanus ¢ ['OT mmpokoe pacnpocTpaHeHHe
MOJyYWJIM PEryJIATOphl, BKJIIOYAIOUIME B ce0s IEHTPOOEKHbIE M3MEPUTENIH YIJIOBOM CKOPOCTH.
N3BecTHO O0NbIIOE KOJMYECTBO KOHCTPYKLUMH TaKHUX PEryJsTOPOB, CPEAM KOTOPBIX MOXKET
OTMETUTH PETYJIATOPHI UCIIOJIb3YEMbIE Ha TPAHCIIOPTHBIX MamMHax [1, 2].
N3BecTHBIE MCCIEI0BaHUS MO0 JUHAMUKE YKa3aHHBIX CHCTEM PEryJIMpPOBaHUS IOKAa3bIBAIOT,

4qTO MOCICAHUC TTPCACTABIIAIOT co00H CJIOKHBIE MHOT'OCBSI3HBIE HEJIMHEHHBIE CHCTEMBEI. O,Z[HI/IM us3
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3(1)(1)6KTI/IBHI)IX MCTOAOM HUCCIICAOBAHUSA TAKUX CUCTEM SABJIACTCA CUHTE3 110 3aJaHHBIM IICPEXOAHBIM
npoueccam [3]. B 370l ¢BsI3M B NEPBYIO O4epe/ib CTABUTCS 3a/1a4ya MOCTPOEHUSI MAaTEMATUYECKOM
MOJIETTH TUHAMHUKU HCCIeayeMoil cuctembl B (opme, ymoOHON i TPUIIOKEHUS YKa3aHHOTO
MeToJa.

OCHOBHAA YACTD

CornacHo pabotsl [1], nHMHeapu30BaHHOE YypaBHEHHME JBH)KEHUS LEHOPOOEKHOro

peryisiTtopa CKOpOCTH UMEET BUJ

(T72p2+T8p+1),u=K2pl//+K3ppa (1)
A A
tie p= 2ty =S, AP
ypmax a)()m P max

¥, — KOOpJIMHATA JIMHEWHOTO TEPEMEIIEHHsT MY(PTBI LIEHTPOOEIKHOTO U3MEPHUTENS CKOPOCTH; /1 —
KOOpMHATa MepeMeIleHNsl OpraHa HACTPOMKH peryjsropa; p —omneparop IudepeHIMpoBaHus;

ypmax u hmax —MAaKCHUMAJIbHBIC 3HAYCHUA COOTBCTCTBYIOIIHNX KOOPpAWHAT, @, — YTJIOBAsA CKOPOCThH

BaJla ABUIaTells, a @,, —ee ycraHoBuBIIeecs 3Ha4Yenue; 7;, Iy u K, , K, — IOCTOSIHHBIC BPEMEHH

2p 9
n  KOd()(UIMEHTHl yCHJICHHS, 3aBUCSIIME OT BEIUYMH WHEPIHOHHBIX, JKECTKOCTHBIX U
IF€OMETPUUECKUX IapaMEeTPOB OTHENbHBIX (DYHKIMOHAJIBHBIX 3JIEMEHTOB paccMaTpUBAEMOro
LEeHTpoOekHOTo u3mepures [1, 2].

[IpuBenenHoe ypaBHeHue (1) onuceiBaeT JUHAMMKY peryJssaTopa npsmoro aewcrsud. s
YBEJIMYEHUS! YYBCTBUTEIBHOCTH B CHCTEMax aBTOMATUYECKOTO PETYJHMPOBAHUS JIBUraTels
BHYTPEHHETO CTOPaHUs IHPOKO UCIOJB3YIOTCS TAKKE U aBTOMAaTHYECKHE PETYJIATOPBI HEMPSIMOTIO
neiictBusi. B pabote [4] mpuBeaeHa ofHa M3 PAaCHPOCTPAHEHHBIX CXEM PEryJisiTopa HEMpsSMOro
neiictBusi. B aTol cxeme mepemMerieHuss My(QThl IEHTPOOEKHOTO pEryyisiTopa U pailke TOILTUBOTO
Hacoca MepealTcs ¢ UCHOIb30BaHUEM TMAPABINYECKUX YCUIUTENIbHBIX 2JIEMEHTOB.

JubdepeHnmanbHoe  ypaBHEHHE aBTOMATHYECKOTO  pEryjsiaropa KOMOWHHUPOBAHHOM

KHHEMATHYECKOW 00paTHOM CBSI3bIO ONMUCHIBACTCS MU GEPEHINATBHBIM YPaBHEHUEM [4]
d,(p)A=U.(pe-U.(p), «,, (2)
rae U, (p) n U, (p)—cobcTBeHHBIE ONIEPAaTOPBI, a p —onepaTop 1uddepeHIpOBaHNUS.

B pasBepnyToii hopme nmeem

dy(p)=Typ* +T,p° + T, p” +Tyup +kys Up)=T,+T,0,-p 3)
rac
Ty =T,T.7,; T, =T,(I.+T,B,)+T,T.T,; )
T, =Tk +T,(T. +T,p,)+T.T,05. (5)
Ty =Tk, + (T, +T,p,); ky =06,k (6)
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@ — 0e3pasMepHOe  M3MEHEHHE YIJIOBOW CKOPOCTH KOJEHYAaToro Bana;, o, —0e3pasmepHoe
W3MEHEHHE YIiila HACTPOWKM MPYXKHUHBI PEryisaTopa; [—O0e3pasMepHOe NepeMelIeHHe MOPIIHS
cepBoaBurarens; 7, —BpeMs u3oapoMa; [ = —KEeCTKOCTb IPY>KUHBI H30IpOMa.

HuddepennnanbHoe ypaBHEHHE AM3€Ns C ABTOHOMHBIM Ta30TypOMHHBIM HaJJlyBOM B

orepaTopHoOi (hopMe UMeeT BUJL
d,(p)p=R,(Px-S,(Pe,, (7)
rac
d,(p)=TLHp" +T,p+k,; Ry(p)=T,(p)=Ryp+by;
a, —0e3pa3mMepHOe U3MEHEHUE HAaCTPOUKU moTpedurens; H — Oe3pa3MepHoe epeMelnieHHe peiKu
TOIINIMBHOI'O HAacoca.

A mepemarouHas (YHKIHS IO TIEPEMENICHH. PEWKH TOIUTMBOTO HAcOCa pPacCMaTPUBACMOTO

ABUTaTCIIA 3allMChIBACTCA B BUJC

R, (p)
d,(p) .

I[J'Iﬂ NOCTPOCHUS  YpaBHCHHUA  OTUHAMHKU Iror BOCIIOJIB3YEMCA  3aBUCHUMOCTSIMU,

Yy (p)=

MPUBEJACHHBIMU B paboTe [5S] MO OTHOMIEHUIO K THUAPONPHUBOAY C OOBEMHBIM PETYIHPOBAHHEM

CKOpOCTH:
da v, dp
o+ ~+k =0, 8
d
0y = Kytgfp o +K,—-(1g), )
rae
K, = FuzyDy :
2r
Kﬂ _ FuzyDy :
4

q, —Ppabounii o0BeM THUAPOMOTOpa, NPUBEICHHBIM K OJHOMY paJuaHy yrIja IIOBOpOTa Baja

(XapakTepHBIil 00beM);

q,=— >
27

V, — BHyTpeHHHUI 00beM TpyOOIpoBO/a C MOAKIIOUYEHHBIMU K HEMY 00BbeMaMH TOJIOCTell Hacoca u

TUIPOMOTOpaA; B, —MOIysb 00BEMHON YIIPYTOCTH XKHUIKOCTH;
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ks =k, +2k,,, +—-;

kym — IpOBOAUMOCTD HIGJ'IGI\/'I, M0 KOTOPBIM IPOUCXOAUT YTCUKaA KHUIAKOCTHM H3 HACOCa H

THIAPOMOTOpA; k,,, — IIPOBOJUMOCTD IIEJICH, MO KOTOPHIM B HACOCE W THAPOMOTOPE MPOMCXOIUT
HepeTedKa )KUAKOCTU U3 TOJIOCTEH ¢ BBICOKUM JAaBJICHUEM B IIOJIOCTH C HU3KHM JaBleHHEM; k  —
IPOBOAMMOCTb IOANMTOYHOIO KiamaHa, (J,, —MIHOBEHHas [ojada Hacoca;, £ u [, —

COOTBETCTBEHHO YIJIbI HAaKJIOHA OJI0Ka IMIMHIPOB HAcoca W ruapomoropa; F,, u F, —paboune
IUIOMAU OJHOTO LMIMHJIpPA B HACOCE U B THAPOMOTOPE; z, M z, —4HCIa MOPIIHEH Hacoca U
rugpomoropa; D, u D, —nuaMeTpsl OKpY>KHOCTEH, Ha KOTOPBIX PACIOJOXKEHBI OCH MOPIIHEH;
p,, —TIepenan NaBleHUs, 3aBUCAILINN OT IIPEOJOJIEBAEM O THAPOMOTOPOM HAIPY3KH; &, — yIiIoBasd
KOOpPJIMHATA BaJla MOTOPA.

B paccmarpuBaemom citydae

k 1 1
P =idm +iam +— Rnp Signdm +_MZ’ (10)

qm QIH qm qm

rae [, —MOMEHT MHEPLMH JBUKYIIUXCA YaCTEH, IPUBEIECHHBIN K Bally THAPOMOTOPA;
kTp = kTpl + ksz;

ky, W kp,, —KO3D(UIMEHTBI THAPABIMYECKUX TPEHUI B THAPOMOTOPE U B HAIPY3KE;

Tp

P, —cuna cyxoro tpeHus; My —CyMMapHbiil, TPHBEICHHBI K Baly MOMEHT OT CHI

COIIPOTUBJICHHA B HAI'py3KE.

Ha ocnose 3aBucumocteii (8), (9) u (10) nonyuaem ypaBHEHHE TUHAMUKHA paccMaTpUBaeMOM

I'OT B cnenyroieM BHaE:

. . d d .
A, +A,a, +A,a, + A, EMZ + A4, EﬂPmp‘signam ]+ A M +

. d
+A14 })mp Slgnam = KHtgﬂa)H +Kﬂ E(tgﬂ)’ (11)
rac
1
A10 — mVO :
2Bo/cqm
kv ksl
4, = Lo
28,4, 4.,
kyk
Al2:qm 1+ Zsz 5
9
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Y 28B4,
k
A4, = _Z;
qﬂl

@y — yIJoBadg CKOPOCTH Bpalll€HUA BaJia THApPOHAcOCa.

Paznmarass B cTemeHHOW psii C yAEpKaHHEM IIEPBBIX WICHOB pa3OXKeHUs (QyHKIHIA

d : .
Kytgfpow, n K, = E(tgﬂ) OKPECTHOCTH YCTaHOBUBIIUXCA ®@,, B, U f, =0 3HaueHHi

apaMeTpoB, MOJTyJaeM

K, tgpw, = B,, + BHﬂA,B + By, A0, ; (12)

Ky 12p) = B, (13)

rIe

By =K, 1gBy@y0;

K
B, =—"w,;
Hp cos2ﬂ0 HO
BHw:KHtgﬂo;
B :L
B 2 .
cos” f,;

Ap, Awy, n Af3 — IpUpALLEHHS KOOPIHHAT.

C yuderom nocnensero ypasHenue (11) npuHumaeT Buj

d

A A, +A,Ad, + A,o, + A, EMZ + A, EHP”P singa,, ]+ A4, (Mz + ‘Pm[‘szgn a, )z

= By + B, AB+ By, Aoy, + B,AB.

[Ipu coGmioieHNH yCNOBHS, IPU KOTOPOM ¢¥,, HE MEHSET CBOETr0O 3HaKa, B OKPECTHOCTH
¢, = constypaBHEHHE MOXXET OBITh 3aMEHEHO JIMHEApPU30BAHHBIM YPaBHEHHEM, 3aIlMCAaHHBIM B

MIpUpALIEHUAX KOOPAUHAT.
CormacHo pabotel [1], ypaBHEHHE IWHAMUKH JBHUTATENsi BHYTPEHHErO0 CrOpaHUsS B

J'IPIHGEIpPBOB&HHOﬁ (I)OpMC MOJKET OBITh 3aIMCAaHO B BHUAC

(T3P+K10 )Wl =K,,8-v(),

rac
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I I (14)

@,

max 1o max 0

Az u Az_, —COOTBETCTBEHHO IpHUpPALIEHUE M MaKCHUMaJbHOE 3HAYEHHE KOOPIMHATHI OpraHa

max

peryaupoBaHus oJauu TOILJINBA;

AM | — ipupallieHue MOMEHTa CUJI COIIPOTUBIICHHUS, IIPUIIOKEHHOTO K BaJly JIBUrATEls;

M —MAaKCUMaJIbHOE 3HaY€HHUE KPYTALIEro MoMeHTa apurarens; 1;, K, u K,, —IIOCTOSHHBIE

1o max
K02 (D PUITMEHTHI BBIpAXXEHHUSI KOTOPBIX MPUBEACHBI B padote [1].

YuuThIBas BBIIICU3I0KEHHOE, MOXKET ObITh OCTPOCHA MaTeMaTu4eckasi MOAENb TUHAMUKU
CUCTeMBl TPHUBOJA TPAHCHIOPTHOW MAIIMHBI BKJIIOYAIONICH B ce0s AM3ENbHBIN JBUTATENlb C

BCEPEKUMHBIM peryistopoM ckopoctd u ['OT.

3AKVIIOYEHUE

B cBsA3u ¢ BOIIpOCOM MOCTPOEHMsI YpaBHEHHUI AMHAMUKU cucteM perynupoBanusd ¢ ['OT B
paboTe MpoaHATM3UPOBAHO YpPAaBHEHUE IUHAMHKHU LEHTPOOECKHOTO PETyJIsaTopa CKOPOCTH H
TOCTPOCHBI HENMHEWHbIE U JInHeapu3oBaHHbIe Mojaenu nuHamuku ['OT. Ha ocHoBe mocnenHux B

MOCJIEYIOIIEM MOTYT OBITh TOCTPOEHBI MOJENIN JUHAMHUKHU CUCTEM PETYJIMPOBAHUS B LIETIOM.
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ON CONSTRUCTION OF DYNAMIC MODEL OF CONTROL
SYSTEM WITH HYDRAULIC DISPLACEMENT TRANSMISSION
Romanadze I.R., Mezvrishvili V.T. Anjaparidze T.N., Diasamidze R.A.
Summary

In the modern machines are widely applied hydraulic displacement transmissions (HDT).
They become widespread in transport, agricultural and construction and road machines, diesel
locomotives, vehicles, etc. In the machines with hydraulic displacement transmissions widely are
realized automatic control system for rotation frequency of engines crankshaf’s as well as for
engine behavior control systems. Continuously development of control systems with hydraulic
displacement transmissions opens up possibilities for more wide application on various vehicles. In
the presented work are solved issues related with construction of mathematical modeling of control

system of internal-combustion engine, provided with hydraulic displacement transmission.
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THE USE OF MODIFIED BITUMEN IN ROAD THRIFT AT GEORGIA
D. Demetrashvili, A. Burduladze

Summary

The paper discusses the mixture of asphalt production bitumen - rubber composite material
(BIRK) the use of perspectives. Experiments based on the results proved the advantage BIRK
binder with bitumen. Investigated the mixture of asphalt to improve the physical mechanical

properties of used BIRK binder.

HNCITIOJB3OBAHUE MOJUPULITUPOBAHHOI'O BUTYMA B
JOPOKHOM CTPOUTEJIbBCTBE
. BemerpamBuiau, A. bypayaanse

Pe3rome

B paBore paccMOTpeHBl NMEPCNEKTUBU NMPUMEHEHHA OUTYMO-pE3bIHOBOTO KOMITIO3UCHOHHOI'O
matepuana (BUPK) nns usrotoBneHus achanbTOOBIETOHHBIX cMeceil. Ha ocHOBE eKkcriepuMeHTOB
norBepxaeHo mnpeiimymectso (BUPK) Bspkymero ¢ cpaBHEHHMEM CTaHIAPTHOIO ObITYyMaro
HccnenoBaHo ynydiieHue (PU3MKO-MEXaHMUYECKUX CBOMCTB ac(aabTOOBIETOHHBIX CMeced mpu

ucnonzoBanue (BUPK) Bskymiero.
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