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Improvement of tribological properties of the
friction surfaces based on the properties and
degree of destruction of the third body

Giorgi G. Tumanishvili*
*Doctoral student, Georgian Technical University, E-mail: ge.tumanishvili@gmail.com
(R. Dvali Institute of Machine Mechanics, Georgia, 0186, Thilisi,
E. mindeli st. 10)

Abstract: Provision of the friction surfaces with sustainable operational properties represents
a fundamental problem of machines. Our researches have shown that this can be achieved by
separation of the interacting surfaces from each other by continuous (or discontinuous at
discrete points and restorable) third body with due properties. This is a necessary condition for
avoiding their seizure and other non-desirable phenomena. The friction coefficient of the
interacting surfaces, their wear rate, vibrations, noise, energy consumed, expenses for
prevention and repair, etc., mainly depend on the total area of the said surfaces being in direct
interaction. This was ascertained visually according to damages generated at destruction of
seized surfaces in places of destruction of the third body, by variation of the friction torque on
the oscillogram and parameters of vibrations and noise as well. The main factors affecting
destruction of the third body are tribological properties of the third body, power and thermal
loads of the contact zone, time of direct contact of the surfaces, etc. Thus, operational properties
of the friction surfaces mainly depend on degree of destruction of the third body and tendency
of the surfaces to seizure. For the heavily loaded frictional contact zone of it interacting
surfaces, simultaneous proceeding of various-scale processes is typical. Theoretical basis for
formation of the oil layer in the contact zone and macro-scale processes of its destruction is a
system of equations of elasto-hydro dynamical theory of lubrication. However, properties and
stability of the boundary layers, especially for the modern lubricants, are based on the results
of multi-disciplinary researches carried out mainly in the sphere of physics and chemistry,
which have not yet the form acceptable for the use in engineering. Our researches have shown
that at existence of continuous or discontinuous at discrete points and restorable third body in
the contact zone, its tribological properties are stable and predictable in the laboratory
conditions.To improve the tribological properties of wheels and rails, we developed new
ecological friction modifiers and tested them in the laboratory conditions. A condition of
destruction of the third body was also developed, which contains kinematic, power and thermo-
physical parameters influencing its formation and destruction, and where the tribological
properties and stability of the boundary layers are described by the coefficients ascertained as
a result of experimental researches.

Keywords: wheel, rail, third body, friction modifier, interacting surfaces.

Introduction
The heavy loaded frictional surfaces are considered among the most vulnerable elements
of machines. At modeling of the their interaction, usually a friction coefficient is considered as
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a constant and known value. However, the results of many experimental researches show that
in the contact zone it varies in the range 0.01-0.8 and it is influenced by many factors not all of
them being known. This can become the reason of various unjustified decisions. For example,
decrease of the distance between rails by 4 mm (at unchanged distance between wheels) in the
former Soviet Union in 1970-1980. lubrication of the wheel and rail tread surfaces and the wheel
flange root (that plays the role of both, the tread and steering surfaces); consideration of
insufficient quantity of parameters at selection of the train movement mode, etc. All this is the
reason of various negative phenomena.

Various analytical, numerical and experimental methods can be used for computing the
contact parameters between the rail and wheel. The most common one for normally loaded
contacts is the well-known theory of Hertz, which however, has some limitations. Besides this
theory, there are several numerical and experimental analyses available for both, normal and
tangential tractions. An overview summarizing the most important methods was made by
Iwnicki et al. [1], according which contact conditions can be divided into two large groups:
normally loaded contacts and tangentially loaded contacts. The wheel-rail contact is generally
divided into two types of contacts, wheel tread—rail head contact along straight track and wheel
flange—rail corner contact along the high rail in the curves. Olofsson and Telliskivi found that a
change in the wear regime occurred, when transitioning from a wheel tread-rail head contact
along straight track to the wheel flange—rail corner contact in the curves [2].

Previously collected wear data are not, however, representative (specific) for the wheel
flange—rail corner contact [3]. Lewis and Olofsson’s [4] representation of the operating
conditions in a wheel tread—rail head contact and a wheel flange—gauge corner contact is shown
in Figure 1.

rail head - wheel tread

rail gauge - wheel flange
— .- - ‘/
© - ~
o ” ~
= Y, \
o 2000 ’ \
5 > \
A}
@ 1 ] 1
@ ' ' |
= v Y ]
n 'y )
o 1
© \ I
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o n ) A Y #
\ ! ~ -
] - -
] -~ . -
N T

Sliding velocity (m/s)
Fig. 1. A sliding velocity — contact pressure chart representing the contact conditions in a wheel —
rail contact. The elliptical areas indicate regions where wheel tread — rail head and wheel flange —
rail corner contacts typically occur

As the contact changes from a wheel tread-rail head contact to a wheel-flange contact,
both contact pressure and sliding velocity increase significantly, according to in-field studies of
wheels running on both straight and curved tracks. In extreme cases, such as the leading wheel
pair in a narrow curve, heavy acceleration, or heavy braking, the sliding velocity can increase
to the levels above 1 m/s.
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In highly loaded contacts such as the wheel—rail contact, lubricants containing extreme-
pressure (EP) additives are often used to prevent seizure [5]. The role of additives in a lubricant
is to form a chemically reacted surface layer on the contacting bodies. This protective layer can
increase the wear resistance and prevent the occurrence of seizure. Dizdar suggests that pre-
heating the oil-covered components can cause the formation of these chemically reacted surface
layers before contact [6].

Prediction of tribological properties of the contact zone

One of the main reasons of derailment, wear of the wheels, rails, brake shoes and other
elements, pollution of the environment by vibrations, noise and wear products, increased energy
consumed on traction, are tribological processes occurring in the contact zone. Control of these
processes can reduce the noted non-desirable phenomena to a minimum. The researches have
shown qualitative interdependence of these parameters that implies prediction of qualitative
change of other parameters by variation one of these parameters. In Fig.2 are shown the
parameters acting on the tribological processes proceeding in the contact zone and operational
properties of the contact zone.

Tribological properties and degree of - *
destruction of the third body

Disposition of the surfaces to cohesion

Operational properties of the

Power and thermal loads of the = interacting elements
contact zone o » Energy consumed on overcoming
= the friction forces;
Physico-chemical interaction and ] ° Expected types of damage and
adsorption properties of the surfaces |—» = wear rate of the interacting
and third body _E m"mc?s" .
) = ¢ Pollution of the environment by
. 5*'_—; vibrations, noise, friction
The environment conditions {moisture, N E modifiers and wear products;
dust, plants, temperature) 8 ¢  Preventive and maintenance
= expenses increased due to the

Properties of the wear products interacting surfaces wear,

{hardness, quantity etc.)

Properties of the friction

modifier (viscosity, adsorption

Tribological properties of the contact zone (value and stability of the friction

Fig.2. The parameters acting on the tribological processes proceeding in the contact zone and
operational properties of the contact zone

Usually, the surfaces are covered with various types of natural and artificial coatings,
which represent the components of the third body in the contact zone of the interacting surfaces.
These surfaces are subjected to heavy power and thermal loads. This causes deformations of
these coatings, their destruction, activation of the physical and chemical processes proceeding
between them and the surfaces and generation of new coatings. Thus, during interaction of the
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surfaces, the processes of the third body destruction and restoration takes place in the contact
zone continuously.

The material under the action of shear stress is deformed, which causes creep in the
contact zone. Creep rate, magnitude, resistance to deformation, temperature, etc. are interrelated
factors that affect the formation and destruction of the third body, seizure, scuffing and other
negative phenomena.

Besides, operational safety of machines, efficiency, preventive and maintenance
expenses, ecological compatibility etc., greatly depend on tribological properties of heavily
loaded interacting surfaces of machines. Therefore, prediction and control of tribological
properties of such interacting surfaces is topical.

Displacement of the coupled places of surfaces relative to each other causes sharp
increase of the shear stresses and corresponding deformations, value and instability of the
friction forces and rupture of the coupled places. It is possible in this case transfer of the pulled
out material from on surface on the other, sharp change of roughness of these surfaces and
development of the process of catastrophic wear — scuffing.

The shear deformation generated on the surface sharply decreases towards the depth and
multiple repetition of such processes results in superficial plastic deformations, lamination and
fatigue damage (Figure 2) [7, 8] In such conditions the scales of destruction and the dominant

kind of damage depends on the working conditions.
¢ ’
; 1
a

Fig. 3. The scheme of the surface plastic deformation (a); appearance of cracks and lamination (b);
appearance of fatigue pits ()

Direction of longitudinal

creep forces app!
rail by wheels
Flakes/Cracks

Thus, roughness of the surfaces of heavy loaded friction contact differs from their initial
roughness and depends on the working mode. For provision of the due tribological properties
of interacting surfaces, their separation from each other by the continuous third body with
appropriate tribological properties is necessary.

The friction forces between interacting surfaces (at lack of the third body in the places
of actual contact) depend on the total area of the actual contacts Fr = y(PtAasp) [9]. Where T is
effective strength on shear of the actual contact area of interacting surfaces; Aasp — Seizure area
of the actual contact that depends on the thermal load of the contact zone, thickness of the heated
up layer, properties of the surfaces and environment of individual micro-asperities etc.

Hence, the friction forces depend on the contact area in both cases, when the third body
separates the surfaces from each other fully or partially.

It should be noted that various types of surface damage take place simultaneously and
proceed with various intensity and a dominant type of damage is ascertained visually. The
experimental researches have shown that damage intensity and type, of interacting surfaces are
especially sensitive to the relative sliding velocity and shear stresses. Thereat, at low total and
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relative sliding velocities of the surfaces, when power of the thermal action, velocity and
resistance of the shear deformation in the contact zone are comparatively small, stability of the
third body and its resistance to seizure are high and a main type of damage is fatigue wear [10].
With increase of the total and relative sliding velocities of surfaces, thermal load of the actual
contact zone and destruction intensity of the third body increases. However, time of action of
this load, thickness of the heated up layer and sizes of micro-asperities generated because of the
scuffing and subsequent rupture of the seized places, decrease.

Sliding distance (friction path) of wheels at zigzag movement
of the wheelset

The wear rate of the wheels and rails is considered as one of the fundamental problems
of the railway transport. In general, wear rate is calculated by the formula I=h/s, where h is depth
of the wear and s is sliding distance (friction path). Friction path of wheels depends on the value
of creep and zigzag movement of the wheelsets. There are many works about influence of the
creep on the wear rate. Below is determined a friction path of wheels at zigzag movement of the
wheelset.

It is known that at movement of trains in the straight segments, because of conicity of
the wheel profiles, the wheelsets perform periodic lateral displacements, so called “hunting”
oscillations. To predict and control wear of wheels in this case, we will determine the friction
path of the wheelset wheels in this paper.

We will consider new standard wheelset with the diameter of the rolling circumference

D=957 mm (radius R=D/2=478.5 mm) and slope of the profile n=tana = 2—10 = 0.05 as well

as the same wheelset worn-out by 7 mm. For solution of the problem, we will use the graphs of
periodic lateral displacements of the wheelset and the axle yaw with the data: amplitude — for
new wheelset y, = 0.295"= 7.5 mm, for worn-out one y, = 0.885"= 22.5 mm; wave length - for
new wheelset A=53'=1615,44 cm, for worn-out one A=20'=609.6 cm, given in the work [11].

Consider half of the wave length from the point O, where amplitude is zero (Fig.4), or
both wheels are in contact with the rail in the rolling plane.

RI R R."
& y YOV

P~ ——

-
Y2 [V

W

r
<1 < i

Fig. 4. Main elements of a wheel profile

During the half of the wave length, contact point for the first, outer wheel moves along
the profile O-A-O and contact point for the second, inner wheel moves along the profile O-B-
O, at which the effective radii of the outer and inner wheels are variable. We replace them by
the average constant radii Ry and Rz, whose corresponding circumferences will roll the same
distances:

Ry = R+2n=478.5+220,05=478.69 mm; (1)
www.journaltm.gtu.ge 9
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Rz = R—2n=478.5-220.05=478.31 mm; ()
During the second half of the wave length the wheels exchange the roles, the first one
will be inner and the second — outer wheel, and so on.
Determine number of revolutions k needed for the circumference with radius R to roll
over the half of the wave length:
S1=k2nR1=N/2=16154.4/2=8077.2 mm, (3)

from where

_8077.2_  8077.2
2mR; 2X3.14X478.69

=2.685 rev. 4

The second wheel, having the same number of revolutions will roll over the distance

So = k2nR»=2.685x2x3.14x478.31=8069.3 mm (5)
and the sliding distance will be
S=S:-S5,=8077.2-8069.3=7.9 mm. (6)

Maximum value of the axle yaw may be found by the formula [1]:

Qr?lax =sin! (ﬂ):sin‘l (L)ZIJQSO;

R+nyqy 478.5+0.05x7.5
At rotation of the wheelset axle by this angle the contact points of both wheels will slide on the
rail by the distance

T=2dQnax=2dQ% 4x $:2x10><1.7950%:0.63 mm. (7
were d=10 mm is the diameter of the contact spot.
Thus, friction path of both wheels for half of the wave length will be
F1om=S+T=7.9+0.63=8.53 mm, (8)
and friction path of each wheel of the wheelset for distance of 1 km is

1000 1000
Fiin= F =8.53
tkm= 12wl 52 Y2x16.1544/2

=528.03 mm. (9)

We consider now the same wheelset, worn-out by 7 mm with the slope of profile n=0.34, radius
of the rolling circumference and the average constant radii of which will be

R=478.5-7=471.5 mm,;

Ry = R+§n=471.5+%50.34=475.32 mm: (10)

R, = R— §n=471.5-2§—'50.34=467.67 mm:

To determine required number of revolutions k we write by analogy
S1 =k2nR1=A/2=6096/2=3048 mm, (11)

from where

_3048_ 3048
2Ry 2X3.14X475.32

=1.02 rev. (12)

The distance rolled by the second wheel
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S2 =k2nR»=1.02%2x3.14x467.67=2997.22 mm (13)
and the sliding distance
S =S1 — S, =3048-2997.22=50.78 mm. (14)
The axle yaw will be
- 2 - 2X22.5
Qronax =sin™! (R;(;O):sm ' (471.5+X0.34><22.5):5'3890' (15)

022*_1 88 mm. (16)

1800

The distance slid by the both wheels at rotation
T=2d Q0 =2dQ% . 1;0:2><10><5.389

The friction path of both wheels for half of the wave length

F12w=S+T=50.78+1.88=52.66 mm, (17)
and friction path of each wheel for distance of 1 km
— 1000_ 1000 _
Fikm= F1/2W.2/1/2—52.662)(6.096/2—8638.45 mm. (18)

Thus, friction path of wheels depends on geometric parameters of their profiles and they
change due to wear. Consequently, for reduction of the wear rate regulation of these parameters
is required.

As for the frequency of the “hunting” oscillations it depends on the train speed V and
at the value V=100 km/h=27.77 m/s, it will be:

for new wheelset =Y 2777 1 72 Hz, (19)
A 16.1544

and for worn-out wheelset ~ f=2=>-"'=4.55 Hz. (20)
A 6.096

Conditions for formation and destruction of the third body on the interacting
surfaces of the wheel and rail

The methods and calculating models widely used at present for prediction and
improvement of tribological properties of the interacting surfaces of wheels and rails are
characterized by undue reflection or ignorance of parameters typical for the acting processes of
various scales, as well as low informativeness and precision [8, 9, 10].

Interacting surfaces of wheels and rails operate with or without lubrication. Liquid
lubricants are mainly used to modify these surfaces. Their application to the surface is strictly
limited to prevent environmental pollution, which complicates (constantly creates “oil
starvation” conditions) the conditions for hydrodynamic lubrication. The most complete
mathematical model of lubrication is the elastohydrodynamic (EHD) theory of lubrication [11].
There are various formulas for isothermal and anisothermal solutions for EHD problems
describing the behaviour of oil film thickness with various accuracies. The modern friction
modifiers contain tribochemically active products that have great influence on their operational
properties. The various aspects of properties of these components are not sufficiently studied
and they cannot be expressed mathematically. EHD theory of lubrication only considers the
mechanical phenomena proceeding in the lubricant film of the contact zone, ignoring other
layers.
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According to Godet's [12] observations, dry friction is mainly determined not by the
frictional properties of the rubbing surfaces, but by the properties and structure of the oxide
coating of the surfaces, the chemical composition of the wear products located in the contact
zone. Studies have shown that the performance properties of modern lubricants (friction
modifiers) are mainly determined by the effectiveness of boundary lubricating layers. Models
in which the rate of a thermally activated process is accelerated by the application of an external
force so that mechanical energy directly couples into the process to effectively lower the
activation barrier can describe a significant range of tribological phenomena. Such models in
various forms have been used to describe viscosity, solid sliding, tribochemically reaction rates
and even nanoscale wear [13, 14].

The displacement of interacting surfaces relative to each other causes an increase in
shear stresses, fluidity, and heat generation, destruction of interatomic bonds, which worsens
the mechanical properties and physical sorption and activates chemisorption [14].

In the process of friction, in some places of the contact zone, processes of destruction
and restoration of the third body of various scales constantly occur. The intensity of the mutually
competing processes of destruction and restoration of the third body determine the degree of its
destruction and the direct interaction of the surfaces. Recently, natural surfactants have been
extensively used in diverse manufacturing applications owing to their distinctive properties such
as outstanding adsorption feature, great viscosity and enhancement of wetting [15].

Macroscopic laws of friction do not generally apply to nanoscale contacts. Although
continuum mechanics models have been predicted to break down at the nanoscale [16], they
continue to be applied for lack of a better theory [17]. In the contact zone, complex physic-
chemical processes of micro- and macro-scale occur, which have a stochastic character due to
the significant discreteness of the friction contact and the difference in the power and thermal
loading of individual points. However, due to the incompleteness of the initial factors containing
the initial equations, the mathematical description of the main tribological processes is
complicated.

Studies have shown that the main determining parameters of the tribological properties
of rubbing surfaces are the tribological properties of the third body and the degree of its
destruction, which are established experimentally in the laboratory conditions. The formation
and destruction of the third body depends on hydro dynamically processes and especially for
modern lubricants, on the intensity of adsorption-absorption processes.

Most tribological experiments are done at the macro scale, where although they give
useful relationships between friction, load, temperature, and sliding speed, they do not show
where they come from, and the mechanism of formation and destruction of lubricant boundary
layers, which is mainly due to physical and chemical adsorption, is not entirely clear. There are
models [18-21] based on the concept that under force and heat effects on the molecule or an
atom and overcoming the energy barrier the fluidity, rate of a chemical reaction or other
processes, will be increased.

Based on the above and using the third body failure criterion [22], developed on the basis
of the elastic-hydrodynamic theory of lubrication and the results of experimental studies, taking
into account the stability of the boundary layers, the structure of the expression for the
destruction of the third body can be expressed:

0.7 . e
K = k< R > (MOVZ‘r)OJ (%)06 A <1
VRa;* 4+ Ra,* P, R a,rolePel’ZO's B

www.journaltm.gtu.ge 12
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

C = K(R/(RZ, + R2)") (Vg /P)" (PB/R)(A/ auViPef3)” < 1 (22)
where VZr is a total rolling velocity; Vsl — sliding velocity; Pn — linear load; p - dynamic
viscosity of the lubricant; R — reduced radius of curvature of the surfaces; Ral and Ra2- average
standard deviation of the interacting surfaces;  — piezo coefficient of the lubricant viscosity; {—
the lubricant thermal conductivity; a — thermal coefficient of the lubricant viscosity; a — thermal
diffusivity; The exponents e, d and coefficient K are specified on the base of the experimental
data.

As can be seen from the above, the processes of formation and destruction of adsorbed
layers mainly depend on the force and thermal loading (especially on the shear stress and
activation of the deformed layers) and activation of the destruction of atomic bonds.

Conclusions

1. The researches have shown a qualitative interdependence of the contact zone
tribological parameters that implies possibility of prediction of qualitative change of other
parameters by means of change of one these parameters.

2. The values of the sliding distance, the frequency and amplitude of the
lateral displacement oscillations depend on the wheel tread surface slope to a large extent.
3. The formation and destruction of the third body mainly depend on the boundary and
hydrodynamic phenomena occurring in the contact zone.

4. For reduction of sliding distance and wear of the wheels and rails, it is necessary to
restrict use of the worn-out wheels even further.
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390390 B30 MMH0JMHJd9gd0L BYs3oMgdols
AM0dMEM0MMHO 13090900l FomdxMmdgLYds Iglisdg Lbgryeols
030198930L> ©s H3g30L bsGolbOL Lsgdzgm by
200 09956083000
6. 0035¢0L LabgeMdOL 35bJsbsms dgdsbozol 0BG GG
Mgbomadg

000090 G300 Jmbobbg  Bg30M9d0L  FEYMOIO  LOYJL3ISEHOEOM
300999008 MBOHMB3gYMRs  LEGHOBLIMOEHM T56Js69gd0L  BMbITIEEHMOHO  IBMdETss.

B3960s 33e09398 230B3965, ®MI 5dob doefgzs Tglodegdgeros 3d0dgE  OIEGHZOODNMEO
dmbobmbg  Bgs306900L  gMHT6g0LAD  2obEow 39390000 Mfy39BO (96 ©OLIMYEGHME

090G0wqdd0  §1Y39G0wo s 9©0EYJb0mM0) s Tgusdsdobo  mM30LgdgdoL  dJmbg  Tglisdg
Lbgmom.  dmbobmbg  Bgs3oMgdol  bobwmbol  3m980309bG0, (3390008 0bGHBLOgMdS,

3006530900, b3s1M0, BsGHMBLEMOGHM BsTMsdIOOL IMIMIMBOL MULsBROMbMYds, §935B9
9mbdomgdo 9bgmyos, 3OHMBOWSJEHOZ0LI0BS S T93900930L botrxgdo s 5.9. JOMHOMSI©
5930009005 YoM VMHN0YIOHJI)Y050 IYMR0 H930MHJOOL 00D BMNMdBY.
dgLsdg  bbgmerol  He393sbg  9mddgo  doMomoo  BogBmMgdos  dglsdy  bbgomeools
A0dMEMY0OHO 130190900, LO3MBEIJEHM BMbOL JoEIOHO S MYMHTMWO IEHZOOMNZJIO S
B905306900L MIMocm 3mbGJEHOL MM, 5833505, Bmbobmbg BgadoMgdols Lom3gMsom
30099900 JOMOMIIP  STIMI0EIOVIE0s Jol MP3g30L boMolbBy s BYI30MYdOL
393000wmdol396 J0MY30egdsDg. 3dodg  OEZ0MOMMEo  dmbobmbg  BgsdoMgdol
30635JHOL  Dmbolomzol  sdsbolosmgdgos  Lbgsolbgs  AslidGedol  36Mm3gLgdol
90 OMwo d0dEobsmgmds. 3mbEIIEGMO Bmbsdo bgmol 8gbols Ho®dmddbols s dolo
3930L 3530MAsLTBHOMMO 3OHMEILYdOL MY boxd3zgel Fomdmogbl dgBgmaols
93LGHM30OMEO0BF0ZMNOM0  MINOOOL  A9BGHMEGdgdIOL  LobGHgds. 3oL, LabobgOM
13969006 ®30U90930 > BESBOWMMMDS,  FBLOIMMIMYGO0  MsbsBgEmM3g  Tgdbgmo
9sLoEgdoLM30L,  9guwxmdbgds  0bEHIMOLE3E0bMGmO 330930l TgYRJOL,  MHMIWgdoE
doM0M5© J0939036985 B0DB030LS S Jodool bLEGgMYOL WS XIO 303 96 59300 Lo0bObOH™
3659303590 259mbognbgdes Jobomqdo gm®mds. B3935 33¢939035 583965, ™A oL ZMYGHME0
3MbBGodBHol bmbgddo  MfyzgBHo 96 swagboo dglsdg Lbgmeol  s®LYdMdOLIL dolo
A0dMMY0OHO 130590900 BEBHIBOWIMO S 3OMPBMDBOMGOSOs. FMbsbmby Bgws3oMmgdols
AO0dMEMP0OHO  M3090900L  QoLOIXMIJYOWs©, B3g6 o390 dsgge  sboro,
93 Ma07)M0 bsbbol 8m©0x035GHMMIO0 ©s 39FMZEIWVIMD WdMMSIGHMMOE 3060090J0.
31939 359 ds39m glsdg bbgmeol M3930L 30MHMds, MMIgEoi 8903938 306935@03M6,
o6 5 09MHINGOH0INE 3560599FBHMJOL, M JdOE 39309658 5BY6I6 Jol BMGToEMYdSLS
5 6393599, LoOE LELLDWIOM Bg69d0L BHMODdMWMYOMEO MZ0LYdJO0 S LBEHIDOIOHMDS
30bgds  9db3gm0dgbG Yo 33wy3gdol  bsBdzgbY  WaEgbowo  3mIBoEg_HIOOL
36009369crmdqddo0.

153396dm Lo@yggdo: bobmbo, 33909, dgLsdy Lbgmwo, bobmbol dmoxgo3zsEMEO0, dmbabwby
B905306900.

www.journaltm.gtu.ge 15
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

Yiy4duenue Tpu00JI0rH4eCKHX CBOMCTB THMKEJI0 HATPYKEHHBIX
B3aMMOJCHCTBYIOLIMX MOBEPXHOCTEH HA OCHOBE CBOICTB U
CTeNeHHU pa3pyLleHHus TPeThero rejaa
I'mopru TymaHumIBUIN
Hucruryr Mexanukn Mamuno uMm. P. /{Baian

Pe3rome

Ob6ecmieueHmne YCTOMYHUBBIX 3KCILTyaTallMOHHBIX CBOICTB TSKETIOHATPYKEHHBIX
B3aUMOJICHCTBYIOIINX  IIOBEPXHOCTEH  MpencTaBisieT co00d  QyHIaMeHTanbHyl0  MpobieMy
MamuHOCTpoeHus. Hamm uccnenoBaHus MOKa3alH, YTO STOTO MOXHO JOCTHYb IIyTEM OTICICHHS
MOBEPXHOCTEH B3aUMOJICHCTBHS KOJIECa M PEJIbca JPYT OT JPyra HEMPEPhIBHBIM (MU MPEPHIBUCTHIM B
JUCKPETHBIX TOYKaX ¥ BOCCTAHABIIMBAEMBIM) TPETHUM TEJIOM C COOTBETCTBYIOIIIMH CBOHCTBAMH. DTO
HEOOXOMMOEe YCIIOBHE BO N30eKaHNE UX 3aeJaHsI U IPYTHUX HexXelaTeNbHbIX apneHuin. Koaddumment
TPEHUs TOBEPXHOCTEH B3aMMOJICHCTBHUS KoJieca U pesibca, CKOPOCTh MX M3HALIMBAHUS, BUOPALIUS, Iy M,
a TaKKe 0e30MMacHOCTh IBIKESHHSI, PACXO0/I SHEPTUH HA TATY, 3aTPAThl Ha MPO(MUIAKTHKY W PEMOHT H T.]I.
B OCHOBHOM 3aBUCST OT OOIIEH TUIOMAAN YKa3aHHBIX TOBEPXHOCTEH, HAXOMSIIMXCS B SKCIUTyaTalllh. B
MPSIMOM B3aUMOJICHCTBUM. DTO YCTAHABIMBAJIOCh BU3YaJBHO MO MOBPEXKICHUSAM, BOZHUKAIOIIUM MIPH
pa3pylIECHUU TOBEPXHOCTEN B MECTAX Pa3pyLICHUS TPETHETO TeNa, 10 U3MEHEHHUIO MOMEHTA TPEHHUSI Ha
ocLWIITIOTpaMMe, a TaKKe MapaMeTpoB BUOpanuid M mryma. DKCIUTyaTalllOHHBIE CBOHCTBA TPYIMXCS
MOBEPXHOCTEH B OCHOBHOM 3aBHUCST OT CTEINECHH pA3PyLICHUE TPEThEro Tela U CKIOHHOCTH
MOBEPXHOCTEN K CXBaThIBaHUIO. J{JI TAXKEIO HArpyKEHHOM 30HBI KOHTAKTa TPYLIMXCS MOBEPXHOCTEN
XapaKkTepHO OJTHOBPEMEHHOE MMPOTEKaHUE MPOIIECCOB pa3IMYHOTo MaciTaba. TeopeTndeckoiit 0CHOBOM
(hopMUPOBaHUS MACISHOTO CIIOSI B 30HE KOHTAKTa W MaKpOMAacIITaOHBIX MPOIECCOB €ro pa3pylIeHHs
SBJISIETCSl CHUCTEMa YPaBHEHUN YNPYroruipoJHHAMHUYECKONM Teopuu cmaskd. OJHako CBOWCTBA U
CTaOUIBFHOCTH MTOTPAHUYHBIX CIOEB, OCOOSHHO ISl COBPEMEHHBIX CMa30K, OCHOBAHBI Ha Pe3yiIbTaTax
MEXIUCITUTUIMHAPHBIX HCCIIeIOBAaHUM, TIPOBOIMMBIX MIPEUMYIIECTBEHHO B cepe QUMK U XHMUHY,
KOTOPBIC MOKa HE UMEIOT (hOPMBI, IPUEMIIEMON JIJIsl UCIIOIb30BaHMs B MHXKCHEPHOU npakTuke. Harm
UCCJEIOBAaHUS TIOKa3ajd, YTO MpH CYLIECTBOBAHUU HENPEPHIBHOIO WM B JHUCKPETHBIX TOYKAX
Pa3pyIIEHHOTO U BOCCTaHABIMBAEMOTO TPETHETO Teja B, €0 TPHOOJIOTHYECKHE CBOMCTBA CTAOUIIBHBI U
npeJickasyeMsl. [l yydimeHus: TpuOOoIOTHuecKUX CBOMCTB KOJIEC M PENTECOB MBI pa3paboTalii HOBEIE
AKOJIOTHYECKHE MOAM(DHUKATOPHI TPEHUS M MPOTECTHPOBAIN MX B JTaOOpAaTOPHBIX YCIOBHUSAX. Takke
pa3paboTaHO yCIIOBHE pa3pylIEHUs TPEThEro Teja, KOTOPOE COJIEpPKUT KHHEMaTHYECKHe,
TEOMETPHUYECKUE, CHIIOBBIE M TEIUTO(PH3NYECKHE IapaMeTphl, BIUSIONINE Ha €ro oOpa3oBaHHE U
paspylleHue, TJie TPUOOJIOTHIECKUE CBOWCTBA M YCTOHYMBOCTh MOTPAHUYHBIX CJIOEB BBISBISIOTCS B
3HAYEHUIX KOI(P(PUIMEHTOB, YCTAHOBICHHBIX Ha 0a3€ SKCIIEPUMEHTANBHBIX UCCIIEIOBAHUH.
KaroueBsle ci1oBa: TpeHne, H3HOC, TPEThE TEI0, MOAU(DHUKATOP TPEHHUS, TPYIIUECS IOBEPXHOCTH.
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Influence of the coefficient of technical readiness on the
efficiency of the logistics system
Dimitri Balakhadze
Abstract
Today there is no universal method for measuring the effectiveness of the logistics
system, which would take into account the dynamics of the processes occurring in it, as well as
the whole variety of variables that determine the processes occurring in it. However, there is
one universal parameter that can be used to determine the effectiveness of the logistics system
as a whole. This parameter represents the logistics costs in the supply chain, or the profit
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received in the process of material flow. You can evaluate the effectiveness of the logistics
system by comparing the profits and costs incurred in the supply chain.

The key to creating an effective logistics system is to maintain a balance between the level of
logistics service and the amount of total costs, one of the priority areas of which is the possibility
of improving the quality of the rolling stock technical readiness factor.

Keywords: coefficient of technical readiness, efficiency of the logistics system, information
systems.

Buusinne ko3 (puumeHTa TeXHNYEeCKON FOTOBHOCTH HA
3¢ PeKTUBHOCTD JOTHCTHYECKON CUCTEMBbI
Jumutpuii banaxaase
Pe3rome

Ha CGI‘OI[H?[IHHI/Iﬁ ACHb HE CYHWCCTBYCT YHUBCPCAJIBHOIO0O MCETOAA HN3MCPCHUA
3(1)(1)6KTI/IBHOCTI/I JIOTUCTUYECKOM CHUCTEMBI, KOT OprI71 OBl YUUTBIBAJI JUHAMUKY ITPOUCXOAAINX
B HEH IIpoueCCoOB, a TAKIKEC BCC MHOFOO6paSI/Ie MNEPEMCHHBIX, OIIPCACIIAIOINX ITPOUCXOAAIINC B
Hel IMpOoHCCChI. OI[HaKO €CTb OJHUH YHI/IBepCB.JIBHHﬁ nmapameTp, IO KOTOPOMY MOKHO
OIIPCACIINTD 3(1)(1)6KTI/IBHOCTL JIOTUCTUYECKOM CUCTEMBI B OcJaoM. OTOT mapamMeTp NpeaACTaBIsACT
c000M JIOTMCTHYECKHUE 3aTPAThI B IIEMOYKE MTOCTABOK WJIM MPUOBLIb, MOJYYEHHYIO B IIPOIIECCEe
JBIDKEHUST MaTepuaioB.Bbl Moxere OIEHUTh A(PPEKTUBHOCTh JIOTUCTHYECKOW CHCTEMBI,
CpaBHUB MpPHUOBUIb W 3aTpaThl, MOHECEHHBIE B IIEMOYKE IIOCTABOK. 3aJOrOM CO3JIaHHS
3 PEKTUBHON JIOTUCTHYECKON CHCTEMBI SIBISECTCS COONIOJCHHE OajlaHca MEXIy YpPOBHEM
JJOTUCTHYCCKOI'O O6CJ'Iy>KI/IBaHI/I${ H 00BEMOM O6I_I_II/IX 3arpar, OJHUM H3 IIPHOPUTCTHLIX
HaHpaBJ’IeHI/Iﬁ KOTOPOIr'o SABJIACTCA BO3MOXKHOCTH ITOBBIMICHUSA Ka4Y€CTBa KOB(I)(I)I/II_[I/ICHTEI
TEXHUYECKON TOTOBHOCTHU IIOABMKHOI'O COCTaBa.
KiroueBble ciioBa: I(O3(1)(1)I/II_[I/IGHT TEXHUYECKOM T'OTOBHOCTH, 3(1)(1)CKTI/IBHOCTB JIOTUCTUYECKOM
CHUCTEMBI, I/IH(i)OpMaHI/IOHHI)IG CHUCTEMBI.

www.journaltm.gtu.ge 22
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

8d0Me0s IGMIoLs S LL396gdoL Mg08900L

MBOHMB39mymxys 0O S 5EYOWMIM030
9230 1533BOZMOM 350594356930l MM
90BdG EsMB05I30e0*, bosmvybs mgdmodzogo™

Fe2f3929¢00 sbea069829¢m0 36R9b026%0, bodsGorzgcmmb (9976037960 96039650 A0,
FE-mail: edarchiashvili@outlook.com;
*olia069849¢00 3HMR G0, bsgsBoz9¢ml (997603496%0 «96039GLoBIGH0
E-mail: kh.mgebrishvili@gtu.ge
(Lago®mnzggemml Fgdbozmeo MboggMbodgdo, 3. 3MbEegsL Ne71, 0175, mdogrolo,
bogstoggerm)

M9bowag: UhsHhosdo gosbbogrecmos 59839969500l shglgds ddmmeros dmmdobs s
@sU396980b ©9:700980Y, beagrer Joearg bsfoerdo 30 50 G970d980b o330l bsz0bhGmerm
de2fgerdoermBol - (H39mgmsx0b 3500996980 figbo. Gdmmeroms dbmbols ©s sliz96960b
(9:508980L  bg6wcmo 96036908980, G2dgeroms ©I335U 3o@IIPY9A0 853¢9bs S3L
0206502800 #)lsx00brgbs By.

153396dm LoGYzgdo: ddmeols dOMmdols s ©s1i3ghgdol 9700900, FoMHIGYEGHOL Loy®dy,
3966090, 30g@MyM59900.

99ls535¢m0

LodoMmM39wml  930MM33d0MMB  SbmEomgdol  bganrdgzmemgdol VI mogo
A®5bL3MOEOL LRIOMTO 1565FTIOMAMBOL Q50MT539058 0MZ5¢oLOBYOL s oo oBsbos:
BodoMmm39wmbs 5 930MM353806M0L BsGMIBL3MOE™M LG MMl 9HMNTbgmM™MB ssbEMgds,
Jo60M0 356mb6dgdMmdoL 93MM3 396MmbIEIOdMIMB 35M3MboBsE0s, LodoMmggumls
30909 Logbom MBsBOMbMGOIOL godxmdILYdS, FgxHogz3MGOOLS MLOTBOHMBM Q55 YOWGdOL
BOMb39wYmas s FoMgInbg GHEMBLEMOEHOL MsMymzomo H9dmddygdol d9830Mgds.

659MM3do  s0gMoos FBogMms  MBOBOMM 499 PO0WGdOL  JMmboo  EIL
939496530  sMLYdMWO  IOMIWGIGd0, FodIMboEIMOos BogMHMSTMMHOLM  IFMBFPOEIDS S
UEASEGOLE03S 39996580 OGO Lo VoM LOEMIBL3MOEGHM Fgdmbz939d0L Tglisbgd. sbscroBols
0909250 2590306, MM 308300 FHodMyMonqdol LEMWMWSE IBIMHY3S s A5TMY)bgds
dos 35005943569000 2obMEOL TBogzMms MLOBOHMHM A505Y3565L5. FOBROMWO BoJMAMOTBO
96050900 3974560D305, HMIGLoE F9wd0s o93MmbEGHMME ML, GMd ddpmeo wgdo 11-14
B 56 3)F5mdL, M3 oMo bgds LoJseM39eMmTo, M0 FIVMEBSE s 302035605L53
996905 960369930l 50 bBg Jolges, M3 3603369wMm3bsw BOOL yHYdHY sOLYdME
MBsRMMbM9dOL GHol3l.

doM0ms©o bsfoero

O0amO3  3bmdowos  Lojobmggem 2011 gl doggdos AETR-L  (930m30b
99mbbdgds  LEGOPSIMEOLM  Lo93EGMIMdOW ™M Fodmbzerols IFoMmBMYdIEo BoGEmBbLEMO G M
153995¢2939d0L 93035:900L FMTomdol Tglobgd), Mol 0d3¢gdgbdsEos M 2013

www.journaltm.gtu.ge 23
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

Dol s LEMwsE Mbs 99mddgEgdoygm  g4zges 808sMmMEdgo0m. dmmbmabgdo
300M00M5© 04mnxs MmO bsfows, GmIwol ghmo bsfowo sfggdl  Mgawsdgb@ogost
3dmms dOMmIoLs s ILZIHIdOL Mg70T90Dg, beagm dgmeg bsfoero Gggbgds 53 Mg0T9d0l
53306 LOZMBEBHMMEM IM[YMBOMBOL - Bodma®moxz0L 25dmygbgdols Fall. s3sbomsbsgy, 2014
090l LodommzgEmbs s 93393800 FmEOL FoxMOAS SLM30M9d0L Fqlobgd Ggmsbbdgds,
OMIgdsg  J39ygoboll o030l 35¢Ydgdgdo  figMowo 88  Fgmabbdgdoom
2390035¢0bfiobgdmwo  Msdgbodg  ©oMYIBH035d0 s BYYMES30530,  OMYMOIOOFS:
936M356539630Ls 5 LEdFML MgyEsE0s (EC) N 561/2006, g36m LodFmlb Ggymesios (EEC)
N 3821/85 (Bsbsgges M9awsdgbGoo (EU) N 165/2014), 9360:m350¢05396GH0bs o LodFml
©oMgd@ogzs 2006/22/EC, 93030350sdgbBols s LodFmb omgd@ogs 2002/15/EC. s3
0943039005 S MYAI5309d0L MSbsbTs FMMbM3bgdo Loz Ydm bgds J399bols
d0s 2900594396980L50m30L53, oblb3zs390000 AETR-I dmmbmgbgdoligeb, Gmdwgdo dbmermeo
L59MMSTMOOLM  2osY35b90bg 3O EIYds. 9T ©M3IYTI6EHJIOL MBsbTs WIYIBOEIOS
ddmwms dOMmols s ©aLZghgdol 900930l brzmEo d60d36gwMdgd0, OMIgEwms
53350 2500500943930 2931965 g3l BMIMMBOL  MLIROMbMYdsDY. FoghH™ml  33e93900L
0565b3o©  BHodma®oxgdol  godmygbqdol 9oy FIMMEms B033OE0bMds  Logbom-
LoGEMsbLEMOEM Fgdmbgz93900L OML dgd300M©s 75%-00.

50396005 OHMYdOL F9d90 LobgMdgdo, HMIGd0E BogHMsdMOOLM bM®MmIGdOm
5006036905 QM6 3 304EHMyc5d9d0.
96Hm3oby s 396980l POMOL 39MH0MYd0 0Ymes 4 Lobgmds:
3oOm»30L bobymdemgmdy;
99139690900 s 139690900;
9oL O™ (M9Hgm3d0 ymabos);

Ll S

39935md0b bbgs 3gM0m@o (bgs boddom).
©90LsmM30L A53MmYgbgds80s 565ePMYMOO s 30TROMEO BodMmPMRgdO.

bﬁb@mwm’o BOBOHNo
35JMaM5x30LsM30l 3ogdmam5530L5mM30L
8.5(4)0)3015 boba™deogmds I:I
dgLzgbgdgdo s
©5b3969d900 @;‘ I-I
oo o A 3
(M9BgMH3d0 yma3bs) u

37850d0L Lbgs 39600 ge :l..::

AETR-b 00565b3oq 59 990056bdqdol ©09d9egd9d0, 0lg3g H™mam®3 930M356esdgb@obs
@5 bsdFMlL Mgymwsgos (EC) N 561/2006- ©9d309c090900, GHogmyMoxggdol asdmyqbgdols
0350BsDBOOLOM 9O 250M0Ygbgds  FoO  MYYMEISMNIE0  2ooY39bgdoL ML, gl
396B83MmMM9d00 MO bsBPOLIMO MY IOO LAY DOZOM 4559356900l dodsMrm,
M0dgwms dsMIOrGoL LoaMdg 96 509ds@gds 50 38-U, MHMIgeoi Ggodwrgds 0yml OHMYMO3
dos  0lg 50 MdM030. gl Jdbol  oM339M  3MIMIWYIGOL  HgdMmmowbodbyero

www.journaltm.gtu.ge 24
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

9mmbM36900L sOlOWWgdOL M3 LsBOOLOm. MMI3s gb 30MHMds doersdos Fbmerme d5d0b,
G35 302939390 GHMIO0 MmGYbMgdoL Foge om0 F9bMOYO sMOL SBEI0EJOMO.

2396M00L  ©9BH3039ds Mbs TmbEIL  Yy3zgwrs 00 YGIIOO  T9)HBOZgdOL
25335¢0L{obgd0m, Mobog 0mzsoliiobgdl AETR s Mgymewszos (EC) N 561/2006.

95630l 39600YIMb 5393800900 SBYMO FgbO39d0.:

20939G°© 8560z0L 45 Lo
396000

35OM30L LygODM XG0

bobayMI0gmds ymgzgwo 90 bo
™Mo »5630dwyzmwo

33060 56053¢0md5do

95O m30L d5glodoc Mo

bobamdeogmds ghon 56 bo
3306580

056MHm30L Y39 OOOOHO 55339005 33060580
bsby®dogmds 9 Lo ®GXRIO 10 boo

Go3  099bgds  ©sbggbgdol  (d9139bgdol)  39M0M©YdL,  obobo  2obodoMEHgds

d909bs0Mo:
5396905 — 69d0Ldogmo MFY39B0 39M0Mm©O, MHMIOL Fsbdsgemdsdoz Idnml

3999905 15329MM0 POMOL 2ob356M39;

d9Lggbgds - sliggbgdol dm3wy 39MHOMPO FoMM30L 39MH0MEYAL FmGOl;

5396900l ym39EEOMO  39MHO0MPO —  YMZILEOOMMO  39M0MEO, OHMIwOol
396853 MdsdoE 3dmmel d999deos 930LIBWSE FobIoMRRML BOMMIMO OM s MHMIYEO3
900393L ,91396930L MM ME Yym39eE oG 39M0MmEL* s ,aL3YbgdOL dgdoMgdmE
YM3ILQROYIO 39H0mEL;

5396900l  BMAseEMMo  ymzgEEEoMmo 39MomEo — ©s3Y6gdol BydoldogHo
396000 9M5653gd 11 Lssmol bobaMdarogzmdom. s EHgMbs@ov)mo 35005630l boboom
©1396900L gl bmEMT>eHO YMm39EOLOOO 39M0MEO FJodErgds I0YML ME 39MHO0MPI,
MMIgmoob 3003900 Mbs [omdmoagbgl MHY39@ 39MH0MPL 5MBs3gd 3 Lssmols
b5bgMI03Mmd00 s IO - MHY39@ 39M0MPL 515653 gd 9 LosmoL babyMdwogzmdom;

4m390O0OH0  ©sliggbgds  Mbs  gobbmmEogwgl  dbmemmo  bGsgombs®vyen
30609030, 500 JmMOL  53EHMUSGHMBLEMOGM 153v)9Egds80, 130 MBYdMBL STolsmM30L
Lo FoMHm 3060HMd9d0.

31396980l 9830MYdM0 YM39MWEOOIHO 39MH0MEO — Lliggbgdol Bydoldog®o
396000 505653090 9 Lo, BoaEod 11 Losmby bozwgdo bobyMdarogmdoom;

9500 96093690™dgd0s:

9ol O™ (GgHgmzdo ymmpbs) s dMsmdol Bbgs 3gMomo (Bbgs Bsdmdsm)
B90mm50b0dbmo  ©m3d96@gdol 0sbsbds Fgbrmwgwo 96 sGHOL, YY) sLggbgdol
(89L396900L) s FoOHPZ0L 39M0MPYIO SMOL OEILO.

2396L93MMMGOME  gMMEEYdSL  0dLEBMMIIL O AoMgIMgds, GMI  EI35bgwo
90 Md56H9Md0m LoJoMM39w™MTo dosdos 15939 BodsMMZ3gEml IHMAoL 3mEgduo, M@Iwol
09090900 I3060900m, oaMsd Fo0b(3 oblibgsggds AETR o Ggymesios (EC) N 561/2006-
Logob. goblibsggdgdo 89gbgds MMM 33009 1sd)dom MOl BsbyMmIwogzmdsl - 40 Lo-U

www.journaltm.gtu.ge 25
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

(bodo0139 ML F53MMBOL oIHY39EHOWGO0m FIVMWMS 3OMGBIL0s TgEobowos 0d bosdo,
Il 0565bTo 0l 5BOEOOos 48 Lm-3qY), s1939 YM39XELOYO Lbodwydsm MMl - 8 bon-
b 43906 ©LZ9HYBIL - 12 Lo-b s qLiggbgdsl - 60 Gl (5gog 9oL obbLlbgsgqds ob,
6md dglggbgds by @I TbmemE 6 Lbom-0s60 Lsdwmdom @OMOL  Jgdmbgzg35d0).

gbggbgds 45 Goo JgLodargdgeros 15
$o+30 Goo
YM39IOOOIGMO 11 boo ymzgger 24 dgLodargdgeros 3
©5L3969ds Lon-do Lo+9 Lo;
9H®»o ddmmerol 55339005 9 Lo
9g90mbggzsdo 3306530 3- 96
YM39T OO0 9 bo» gmgger 30 Lod-do -

©5b3gbgds
®®o ddmmerols
Jg0ombggzsdo

gM39 3306090 45 Lo, 55339005 24 Lo,
©5b3gbgds 900 93MH™MdO 999amdo 2 33060l
2963530 ™mds30
3™0396Lsgoom

3obLb353905 9MOL sbgzg 3306930 LHFMTom EWYJOOL MOMYbMdsDBY s FOMIoL 3m©gduo
3390l 6 LETMTom YL LobEHYIoGMS, beaewm AETR s Ggymwsgos (EC) N 561/2006
LoLAYISGHOS© 5 LsdMdom OB 0M35¢oLobgdl s 6 Lsddscm L «dzqdL FbmemE
00 d900bg935d0, OHMELsE 8mbgds 3mdg3bm 2 330600L go6dsgemdsdo 53 aliggbgdol
©5b653¢olol 3md3gbLoEos.

3obLb353905 396Mb3YdMBdOL FMMbMZ6gdL FMEOL gobls3MmEdOL Log@dbmdos 0d
d9dmbgz935d0, Mgy ddmEwl MHg3l IMdomds JOPOEOHMMWOIP SPROWMdM03Z b oo
3900Y35698D9 5 BogMmsdMGOLM 45oy39690%y. 58 ML AETR-b s Mgymeszos (EC) N
561/2006-b 0565bBs® FIMMEIGOL 5J300 39CYINYGds  FoMYObMb  B53MmbEHMMEgdgw
mM56m90L d90mfdgdol ol s 393w 28 EEOL sBIM0To Fglsdsdolo BmMIsEom,
LoSE “96S 0gml sEMo LOYMHMSTMMOLME HYIBOEO TMMbM3Zbgdo s 9GS J399bol
doo.

306500056 439960l M9gMsmo  FoEs OO SPPOWMOMOZ0 399356900
bm® 30905 ©EIbowo 2sbMm0aqd0l dobgwzom, B3gbo M93mdgboz0gdos dmbgls ©d
3966002990l olgmo 3M0b303gdom dgygbs 3 Tgdmbgzgz9d0l/geblbgzeggdgdol 369396300l
d0Bbom, O™ 0gmb s3I0 MmM039 dmmbmgbs.

396603900L d993960L Lo6n3MmI9bEsEOM B3Md0 MBS IRObEIL 3Mbzo3om:
Lodmdom MMmgdo AETR-U o Ggamwsgos (EC) N 561/2006-1 d9Lsdsdolo o dGmdol
39Jbob d9L50580L5 FgoMmBgl MeIG@ I30609 - IbMErmE 8-9 Lo, Y39 OO LLZYhgds
3606303000 MROM OO s 9goMbgl - 12 b, T9b39bgds sB939 MBRO™ oo - 60 for s
4mM39w 330609990 1396905 51939 YIBOM OO s b 0gbgds 45 Lod.

bbgs dgdmbgzgzsdo Lodsemggermdo 9mdwdsgg ddmmegdl 999Jdbgdsm Lg®omBmo
36HMdgd00 306390039 Logbom Fgdmfdgdol O™U.

Lo9MMIMOOLM Hgligdol Msbsbdog sbgo gdmbzg35d0 dRMEgdds b Mbs 0Jmbomb
1393055 59 F0BHJIOLHMZOL ogMMl oG I HIBOEIO dESE30L F3l9ds Mbs Fmbgl
dos 35005943956900056 LHgMMITMOOLM gooY356930L FoBBMEMEF0gWgdOL ©sfiygdedg o
d90d@gds  sbwm 3gMHomdo ©s Mbs dmobodbml desb3ol 89-14-sb 19-L Bomzwroom
699e0dg Ibmwmo 9Omo 346430, 398m8obstrg mvy MOl Logddosbmdsls SHMOMEF0YEdES

www.journaltm.gtu.ge 26
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.
9dmo 94399608 BHgMoGHMO05DY. Bsdmbomgzowo 89033l 3960Mm©IdL 53500FYMBMOOL 6
039090530 gmxbol OmML, obgmo 93GHMIMDOWOL JosMrm39L, MMIgEog o0 LsFoMHMIdL
5039600 9503900l (335U, Lbgs Lobols Lsdwdsml s dmEOL Mg70d9dL. 53 Jdg9dgdolL
L5983 A39w0 S J0BIBOs Ob, MMI 56 FMbEIL M09 Lobob Lodd0sbMdOL TJLIYIP® WOIVLOWO
3dmol 533905 BodsMM9350.

ANNEX

ATTESTATION OF ACTIVITIES'
(FEGULATION (EC) 561/2006 OF. THE AETES)

To be filled in by typing and signed before 2 joumey. To be kept with the arigina] conrol device records wherever they are
required to be kapt
FALER ATTESTATIONS CONSTITUTE AN INFRIFCEMENT

Part to be filled in by the ondertaldng

n Mame of the undertaling:

e Etreet addre:s, postal code, city, counay:
DE)] Telephone number (inchding international prefiz).
“H Fax munber (inchuding mtemational prefix),_

5 E-mail address:

I, the undersizmed:
] Mame and firstnams

n Position in the undertaling

declare that the driver:

ey Mame and first name:.

b Drate of birth (daymanth vear): i

{10) Driving licence or identity card or passport normber:

{11y who has started to work at the undertaking on {day ' month yaar): !
for the period-

(12 from (o day month vear;
(13 ti (hour day momth year):
(14 [ was on sick lesve™
(15 [ was on amansl lesve™
(16 [ was an lesve or rast™
{(an [ drovve 2 vehicle exempted from the scape of Ragulation (EC) 5612004 or the AETR™
(18) [ performed othar work than driving™

(190 [ was available™

(200 Place;  Diate

Simmatare:

AN I, the driver, confirm that I have not been driving a vehicle falling under the scope of Fegulation (EC) 561,/2006 or
the AETE. iz the peried mentioned abova.

[y Place: Diate:
Simmanme of the driver:

L
1

Thiz fiormn 1= mrilable in elecironic and promable versions at the following address hitp:!'ec. europa en
Eiropesn Asreement concemme the Work of Crews of Vehicles ensazed in Internatiomal Foad Transport.
" Choese onky oz box
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OO0ecneyenne pexxuMa TPyaa M OTABIXA BOAUTE el NPU BHYTPEHHUX
U MECTHBIX PeryJsipHbIX NacCAKUPCKUX MEePeBO3Kax
Jun3dap JapunamsBuiaun, Xaryna MreOpuiuBuiIn
Pesrome

B craTtbe paccMaTpuBaACTCA YCTAHOBJICHUEC PCKUMOB TpyJda U OTAbIXA BO)II/ITGJ'IGI\/'I, a BO
BTOpOfI YacCTH - I[IpaBUJia UCIIOJIB30BAHUA KOHTPOJIBHOTO yCTpOﬁCTBa 3alUTHI O9TUX PCIKUMOB -
taxorpada. IloporoBele 3Ha4YeHHs PEKUMOB TPyAa W OTIbIXa BOAMTENEH, COOJNIOJCHHE
KOTOPBIX OKa3bIBACT PCIIAIOIICE BINAHNUC HA 0€3011aCHOCTD AOPOKHOTI'O ABUIKCHUA.

Ensuring the work and rest regime of drivers during domestic
and local regular passenger transportation
Elizbar Darchiashvili, Khatuna Mgebrishvili
Abstract

The article discusses the establishment of rules for the work and rest modes of drivers,
and in the second part - the rules for using the control device for protecting these modes - the
tachograph. Threshold values of work and rest schedules for drivers, compliance with which
has a decisive impact on road safety.
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Ecological problems of road traffic and the main directions for their solution
Konstantine Mchedlishvili, Tsotne Gorozia

Abstract
The article discusses the causes of environmental problems of road traffic: toxic gases
emitted by thermal engines, wear products of tires and roadway surfaces; vibrations; noise;
damage caused to the environment during the construction of roads, as well as with the wrong
selection of methods and means of organizing traffic. Empirical formulas have been developed
by us, which reflect the influence of road track elements on the release of charge gas.

Biausinue 10pOKHBIX YCJI0BH HA BHIOPOCHI NAPHUKOBBIX Fa30B ABTOMOOHISIMH
Koncrantun MyuennmumBuiu, Horue I'opo3ust
Pe3rome

PaccmaTpuBaroTcsi mpUurHbBI BO3HUKHOBEHUS SKOJIOTHYECKUX TP00JIeM, BOZHUKAIOIINX
B pe3yJibTaTe JOPOXKHOIO JIBUKEHMS: TOKCHYHBIE ra3bl, 00pa3yroIIuecss B BBIXJIONAX ras3ax
TPAHCIIOPTHBIX CPEACTB, MPOAYKTHl M3HOCA MOKPBIIMIEK M JIOPOXKHOTO MOKPBIbUA, IIYM U
BUOpanus, ymepd OKpyKarolled cpeie M3-3a OMIMOOK, JOMYIIEHHBIX MPH CTPOUTEIHCTBE
JIOPO’KHON MHQPACTPYKTYpbl U HEMPaBWJIBHOIO BBHIOOpA METOIOB M CPEJICTB OpraHU3aluu
JIOPOXKHOT0 ABMKeHUs. [IpencTaBieHsl MeponpusTHs, HEOOXOJUMbIE ISl KOHCTPYKTUBHOTO
COBEpIICHCTBOBAHUS MOJIEe aBTOMOOMIIEH, HallpaBJIEHUs COBEPIIEHCTBOBAHUS JIOPOKHOMN
UHPPACTPYKTYpPHI M OPraHU3aIMK JOPOXKHOTO ABIKeHHs. Hamu pa3paboTanbl sSMIuprudeckue
(bopMyIibl, OTpaXKAIOIINE BIUSIHUE 3JIEMEHTOB JOPOYKHOTO MOKPBITUS B BBIXJION YIYIIAIOLINX
ra3os.
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Features of operation of three-phase inverters when controlling electric
drive motors in railway automation and telemechanics systems
Merab Chaladze, Murtaz Papaskiri, Papuna Elizbarashvili,
Mirian Tsotskhalashvili, Giorgi Tskhomelidze

Abstract

The article discusses the features of the use of bridge converter circuits for controlling AC motors
in computer systems of railway automation and tedemechanics. Special attention is paid to the
evaluation of the efficiency of converter circuits and it is shown that the use of low-frequency modes of
operation of power switches can significantly increase the efficiency of converters as part of the coupling
devices. A technical solution is proposed for the implementation of electronic control circuits for AC
motors, which is a five-phase bridge conversion circuit. To implement the circuits, we will use
alternating current. To control the motor, when three phases A, B, C are applied, the motor rotates
clockwise, and when rotating counterclockwise, phases B, A, C are applied to the same clamps. A brief
overview of the modern element base used to build inverters is performed, an assessment of electronic
components from the point of view of the possibility of selecting analogues is given. In addition, the
issues of the use of electromagnetic relays as part of functional converters, providing increased
reliability and electrical safety of equipment, are considered.

OcoOenHocTn padoThl Tpex(pa3HbIX HHBEPTOPOB IPH YNIPaBJICHHH
JABHUIaTEJAMH JJICEKTPONPHBOIOB B CHCTEMAX JKeJ1e3HOAOPOKHOM
aBTOMATUKH M TeJleMeXaHUKHU
Mepab Yanaaze, Mypra3 [lanackupu, Ilanyna Jausdapamsuim,
Mupuan Houxanamsuiu, I'mopruii I{xomennaze

Pe3rome

B crarbe paccMoTpeHBbl OCOOCHHOCTH HCIIONB30BAaHHUS MOCTOBBIX MPeoOpa3oBaTeIbHBIX CXEM
JUIS YIIpaBJICHUsl JABHUIATENSIMU MEPEMEHHOTO TOKA B KOMIIBIOTEPHBIX CHUCTEMaXx JKEJIE3HOIOPOKHON
ABTOMATUKH M TereMexaHuku. Ocoboe BHUMaHuE YAEIEeHO OlleHKe K03 huieHTa none3Horo 1eicTBus
MpeoOpazoBaTEeNbHBIX CXEM U MIOKA3aHO, YTO TPUMEHEHHE HU3KOUYaCTOTHBIX PEKMMOB PA0OThI CHIIOBBIX
KJIIOUEH TMO3BOJISIET CYLIECTBEHHO MOBBICUTH 3()(hEKTUBHOCTD MTpeoOpa3oBaTesieil B cocTaBe YCTPONCTB
conpsioxkeHnd. [IpeiokeHo TeXHUUIeCKoe pPelieHne I peall3alliy € CXeM yNpaBIeHUs JBUTATEIIMU
HEePEeMEHHOr0 TOKa, MpeACTaByIsIoniee co0oi nATu(a3Hyl0 MOCTOBYIO CXeMy IHpeoOpas3oBaHus. J{ns
peanu3aurdy cxeM Mbl OyJIeM HCHOJIb30BaTh IEpPeMEHHbIM TOK. [l ynpaBieHus ABUratesieM, Npu
nojaue Tpex ¢az A, B, C nuratesns Bpaiaercs o 4acoBOW CTPEJIKe, a MPH BPaIIeHUH IIPOTUB YaCOBOM
ctpenku ¢a3el B, A, C momaroTcs Ha OJTHA U T€ ke 3aKUMbI. BBITIOTHEH KpaTKuii 0030p COBPEMEHHOM
9JIEMEHTHOW 0a3bl, HWCIOJIB3yEeMOM IS MOCTPOCHUS WHBEPTOPOB, JaHAa OLEHKa O3JIEKTPOHHBIX
KOMIIOHEHTOB C TOYKH 3PEHHS] BO3SMOKHOCTUIION00pa aHamoroB. KpoMe Toro, paccMOTpPEHBI BOITPOCHI
NPUMEHEHUs] B cocTaBe (PYHKIMOHAJIBHBIX  MpeoOpa3oBaTeNicil  AIIEKTPOMAarHUTHBIX  pele,
00ecrnevynBaoNnuX MOBHIIIEHNE HAEKHOCTHU AIIEKTPOOE30IMacHOCTH anmapaTyphl.
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YIIK 656.224
MOHI/ITOpI/IHF TCXHOJOI'HYECCKOI'o mnmpomecca Ha

7KEJIe3HOIOPOKHOM TPAHCIIOpPTE

KBauanze Huno*, Hananze Mepa6**, Adammaze Hukosno3***

* Accoyutiposannniii npogheccop, I py3unckull mexHu4eckuil yHusepcumen,
E-mail: n.kvachadze@aqtu.ge

** Axademuueckuti 0okmop, I py3unckuii mexHuuecKull yHusepcumen,
E-mail: m.chaladze@qtu.ge
*4% Cmyoenm, [ py3uHcKkutl mexnuyeckuti yHugepcumen,
E-mail: nikolozabashidze@gmail.com
(I'py3uHCcKuUil TeXHM4YeCKUIl yHUBepcuTeT, yJia. KocraBa Ne71, 0175, Tonaucu,
I'py3us)

Pe3tome: 6 cmamve paccmompena 603MONCHOCMb IPHEKMUBHOZ0 DYHKYUOHUPOBAHUS
MUKPONPOYECCOPHOLL U NIEKMPOHHOU MEXHUKU HA HCELE3HOOOPONCHOM MPAHCNOpMe, MAK KaK
asmomamuzayusi Npoyecco8 YNPAeieHus, ecmb He0OXO0OUMbIU JJIeMEHM COBPEMEHHO20
npou3800cmea u eé WUpoKoe 6HeOpeHue u npuMeHeHue obecneuusaem noSbIUECHUE
NPOU3BOOUMETbHOCIMU ~ mMpy0d U Yayyulenue Kavecmea pabomsl annapamypvl Hd
AHCENeZHOOOPOICHOM mpancnopme. Mo C8A3AHO K NOBGLIUEHUIO NPONYCKHOU CNOCOOHOCTU U
bezonacrnocmu 0sudicenusi noe3006. Cucmema 6UOEOKOHMPOJISt NO3BOJIAEN 8eCMU BUOE03ANUCD
6cex Oelicmeuti, KOmopwvle NPoucxoosm 6 Oykcosom yzie. MoHumopune ocywecmensiemcs
HAOENCHOU YUGPOBOL ONMUKOU, YeM U NOBbIUAEMCsl 0e30NACHOCTb.

KuroueBble cjioBa: TOIBUKHOM cocTaB, (hOTOIIEMEHT, (hOTOpENe, CTpenka, OyKCOBOH y3ell.

[lupokoe  mHpuMEHEHWe W BHEIPEHHWE  aBTOMAaTH3alMM  oOecreyuBaeT
OPOM3BOJUTENBHOCT TpPyZJa W YBEJIMYMBAE€T KauecTBO palboThl ammapaTypbl Ha
YKEJIe3HOJOPOKHOM TpaHcropTe. Ha kauecTBEHHO HOBYIO CTYNEHb Pa3BUTHS aBTOMaTHU3AIUs
MOJHAJACh C TIOABJICHUEM DJJIEKTPOHHBIX BBIYMCIUTENbHBIX MAalINH, KOIJa MPOIECChI
yOpaBiaCHUS MOJYyYWIM MPOTPAMMHYIO  peald3alil0 ¥ BO3HUKIA  BO3MOXKHOCTb
aBTOMATHU3allM HE TOJIBKO (PU3UYECKOW, HO M YMCTBEHHOW J€ATEJbHOCTH YEJIOBEKa.
CoBpeMEHHBIN  3Tall  pa3BUTHS  CPEACTB  aBTOMATHU3allMM  CBA3aH € YCIEXaMHU
MHUKPORJIEKTPOHUKH, CO3/7aHHUEM OOJIBIIMX MHTErpajibHBIX CXeM M MHUKpomnporeccopoB. Ha
KENE3HOJIOPO’)KHOM  TPAaHCHOpPTE, Kak M B Jpyrux cdepax, HIIMPOKO MpUMEHsSETCs
aBTOMATHU3alMsl IPOMBIIUIEHHOIO IIpOLlecca M TPEXAE BCEr0 IPOLECCOB YIPaBJICHUS
JBUKEHHEM I0E3/I0B.

VYBenuueHre NponycKHON U MPOBO3HOM CIIOCOOHOCTH KENIE€3HBIX JOPOT, MOBBILIICHHE
CKOPOCTEH Y MHTEHCHBHOCTH JIBW)KEHUS TPY30BBIX U MACCAKUPCKUX IMOE370B 00YCIOBHIN
HEO0OXOUMOCTb CO3/IaHHUs CIIEUAIbHBIX CUCTEM YIPABIEHUS MEPEBO30YHBIMH IIPOILECCAMH.
K OCHOBHBIM cHCTEMaM KEJIE3HOJOPOKHOM aBTOMAaTHUKU M TEJIEMEXAHUKH OTHOCSTCS:
anekTpuueckass ueHTpanuzaius (OL]) crpenmoxk M curHamoB (cUCTeMa peryJinpOBaHUS
JBIDKEHHEM TI0€3/10B Ha CTaHIMAX), aBTOMaTHyeckass OJOKMpPOBKA W JAWCHETYepCKas
LEHTpaau3auus (CUCTEMbl pPETYJIMPOBAHMS JIBUKEHHUEM II0€3/I0B COOTBETCTBEHHO Ha
NeperoHax M ydacTKax), YCTpPOWCTBa aBTOMATUKM Ha COPTUPOBOYHBIX TOpKax.
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CopTHpOBOYHBIE TOPKU HUIPAIOT BAXKHYIO POJIb B YCTPAHEHUHU IOCTABKU TPY30B KIMEHTaM,
COKpAILlEHUH IPOCTOEB BaroOHOB, 00ECIIEYEHNU UX COXpaHHOCTU. [103TOMYy B COBpEMEHHBIX
YCIOBHSAX, KOIJAa Ha IEpBOE MECTO BBIXOASAT KaueCTBEHHbIE I10Ka3aTenu padoThl K.1.
TPAHCIOPTA, POJIb COPTUPOBOYHBIX FTOPOK HE TOJBKO HE CHU3MWIMCH, HO €lI€ Oosee BO3pocia.
Or TOro, Ha CKONBKO O(Q(EeKTUBHO  (QYHKIUOHUPYIOT MEXaHU3UPOBAHHBIE U
ABTOMATH3UPOBAHHbBIE COPTUPOBOYHBIE TOPOUHBIE KOMILUIEKCHI, 3aBUCAT UTOTU PabOTHI BCei
CeTH JKeNe3HbIX Jopor. TpeOoBaHMs K TEXHHYECKUM CpPEJACTBAM MEXaHMU3ALUU U
aBTOMATHU3allMM BBIABUTAIOTCS B 3aBUCMMOCTH OT 3ajad, peLIaeMbIX B IIpoOILECCEe
(dopmupoBaHusa-pachOpMUpPOBaHUs cOCTaBOB. MX mpumeHeHue obecreynBaeT yBEIMYEHUE
IPOIYCKHON CIIOCOOHOCTH U MOBBIIIEHUS 0€30IIaCHOCTH JABHMKEHU 110oe310B. PopMmMupoBaHue
COCTaBOB BKJIIOYAET YIIPABJICHHE MaHEBPOBOH pabOTON B COPTUPOBOYHOM MAPKE CTAHIMH U
MOHUTOPHHI TOABMKHBIX €IUHULl Ha €€ MyTsx. MaHeBpoBas paboTa BBINOIHAETCS
JIOKOMOTUBAaMH 00OpYIOBaHHBIMU TOJCUCTEMON TOPOYHON aBTOMATUYECKOH JJOKOMOTUBHOM
curHamu3auuu (I'AJIC). Ha maHeBpoBbI€ JTOKOMOTHBBI NMPUXOAAT JIaHHBIE O MapLIPYTHOM
3a/laHuU, TOKA3aHUSAX MOIYTHBIX CUTHAJIOB, JOIYCTUMOM U (PAKTUUYECKON CKOPOCTH JIBUKEHUS
JIOKOMOTHBA, HAIIPABJIEHUH €0 JBUKEHMUSI, TEKYILIIEM PACCTOSHUU JI0 KOHLIA MapIIpyTa B OJIOK-
y4acTKax U METpax, NO3ULMH PETyIUPOBaHUS CUJIOBOM U TOPMO3HOM CUCTEMBI JOKOMOTHBA.
CpencrtBa MeXaHM3allUM U aBTOMAaTH3allMd COPTHUPOBOYHBIX CTAaHLUHN NpeJHa3HAYEHbI IS
UCIOJIb30BAaHUS HA XK.JI. CTAaHLIMUAX, UMEIOIUX COPTUPOBOUHBIE FOPKH, B LIEISIX 0OecredyeHus
0€30I1aCHOCTH TEXHOJIOTHYECKOI0 Ipoliecca MepepadoTKH COCTaBOB; MOBBIIEHUS CTEIEHU
COXPaHHOCTH BAaroHOB M TPY30B; YJIYULIEHHUS TEXHUKO-3KCIUIyaTallMOHHBIX I10Ka3aTeseu
pabOThl CTAHIMH; MOBBIILIEHUS TPOU3BOJUTEIBHOCTH TPYyAa pAOOTHUKOB CTAHIIUH.

Ol monydynB ¢ TOMOUIBIO KOHTPOJIbHO-M3MepUTEabHBIX mnpudopos (KUII)
MH(pOpPMaLIMI0 HAaPUMEP, O MOJ0KEHUH CTPETIOK, COCTOSIHUM CBETO(OPOB, IMyTEH HA CTAHIUH,
OIlepaTop yCTAHABIMBAET MapLIPYyT ABWKEHMs moe3na. McnomnutensHble yctporicTBa OLI
o0ecreunBaroT MepeBo/]] CTPENIOK B COOTBETCTBYIOLIEE MOJIOKEHUE M OTKPBITHE cBeTodoOpa,
paspelarolero Moe3fy CIefoBaTh II0  YCTaHOBIEHHOMY MapuipyTy. Bce cucrtemsl
aBTOMATHKH, TEJIEMEXaHUKH U CBS3M SIBJISAIOTCSA CUCTEMaMH MepepaboTKH, BOCIIPOU3BEICHHUS,
XpaHeHUs W JIOCTaBKM HH(POpPMALUU JUIsl YINPaBJIEHUS HEKOTOPBIMH TEXHOJIOTMYECKHMU
IPOILIECCaMH.

PaGora cucrem xene3HOJ0POKHOM aBTOMATUKH U TEJIEMEXaHUKH IIPOUCXO/IUT B OUYECHb
CJIOKHBIX SKCIUTYaTallUOHHBIX YCIOBHSIX, ONPEIENIIEMbIX BBICOKUMH CKOPOCTSIMH M OOJIBIIION
MHTCHCUBHOCTBIO JBW)KEHHS TI0€3/10B, a TaKXkKe YacTo TPYIHBIMU KIMMaTHYECKUMHU
yenoBusaMu. K crienuguueckum ycinoBusM paboThl 3TUX CUCTEM OTHOCUTCS TaKXkKe TO, 4TO OHH,
oOecnieunBast 0€30aCHOCTb JIBUKEHUS [TOJIBUKHOTO COCTaBa MCIIOJIB3YIOT B KaU€CTBE KaHAIOB
CBSI3U DJIEKTPUUYECKHE PEITBCOBBIE LIEMH U UCTIBITHIBAIOT BIUSHUE TOMEX OOJIBIIOTO YPOBHS OT
TOKOB 3JIEKTPUYECKOM THATH.

Hns s pexTuBHOTO (G YHKIIMOHUPOBAHUS 3JIEKTPOHHOU TEXHUKHU Ha
KEJIE3HOJOPOKHOM  TpaHcmopTe  TpeOyeTrcs  NpPaKTHUYECKH  IOJHOCTHIO  3aMEHHTH
CYILIECTBYIOIYIO pPENeHHO-KOHTAaKTHYIO ammapaTypy. OaHako 3a KOPOTKMHA MepHof
HEBO3MOXKHO TI€PEOCHACTUTh BCIO CETh JOPOr MHKPOIPOLIECCOPHBIMHU YCTpONCTBaMH,
KOTOpbIE peIIMIM Obl MHOTHME MpoOJieMbl B peJEHHBIX CHCTEMax KeJe3HOIOPOKHOU
ABTOMATHUKH. DTO OTHOCHUTCA B MEPBYIO OYEPENb K YCTPONCTBAM YIPABIEHUS CTPEIOUYHBIMU
NEPEBOJaMH U KOHTPOJIS MOJOKEHUS CTPENIOK.

[TpakTrka MOKa3bIBAET, YTO MO NMPUYUHE HEMPABMIBHOTO (DYHKIIMOHHUPOBAHUS TaKUX
YCTPOMCTB MEPUOJUYECKH BOSHUKAIOT OMACHbIE CUTYAIlMH, a MHOTa KpYyILIeHus oe3/10B. [l
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(uKcanMy HaXOKACHUS M0€3/1a Ha N30JIMPOBAHHOMN CEKIIMU U UCKIIFOUEHHS IEPEBOia CTPENIOK
IOJ BaroHaMM M IIPH IOTEPE IIYHTAa HCIOJIB3YIOTCA YCTPOMCTBA, OCHOBAaHHBIE Ha
¢dorosnemenTax. Mx ycTaHaBIMBaIOT HAa TOJIOBHBIX U IYYKOBBIX CTpesikax. OcTaibHbIE
CTpEJIKM O0OPYAYIOTCS UCXOJs U3 YCJIOBUH rabaputa moaBHKHOro cocraBa. OOHapyKeHue
OTLIETIa B KOHTPOJMPYEMOM 30HE OCHOBAaHO Ha DSKPAaHUPOBAHUU CBETOBOIO IIOTOKA,
NOCTYyNaromero B NpuéMHUK. OCHOBHBIMU y3J1aMM TaKUX YCTPOMCTB SIBISIOTCS: OCBETUTEID,
¢doronaTuuk u peneitHas siueiika. @oTopene, TO YyBCTBUTEIBHBIN PUOOD, pearupyronmi Ha
cBeT. Ilpu CHM)KEHMM OCBEIIEHHOCTH [0 OINPEAEIEHHOIO YPOBHS, 3aJaHHOIO 3apaHee,
YCTPOMCTBO CpabaThIBAaET, BKIIOYAsi CBETWJIBHUKU. Korja CTaHOBHUTCSA JOCTaTOYHO CBETIIO,
JaTYMK OTKJIIOYAEeT OCBETUTENIbHBIE IPUOOpPHI. B KauecTBe CBETOUYBCTBUTEIbHBIX 3JIEMEHTOB
UCMOJB3YIOTCS (POTOAMOABI, (POTOPE3UCTOPHI U JPYTUe YCTPOHCTBA C PA3HBIMU IPUHIMIIAMU
pabotbl. doTOpese moMoOraeT C3KOHOMUTh Ha 3neKkTpuuecTse. [loa ynpaBieHreM yCcTponcTB
CBETHJIbHUKH I'OPSAT TOJBKO KOTrJa AEMCTBUTEIBLHO TEMHO U COOTBETCTBEHHO HE MOTPEOIISIIOT
3JI.OHEPTHIO YTPOM U THEM.

OcBeruTenb OCHAMEH CBETO(GOPHON JIAMITOH, IIOCKOBBITYKIION JIMH30M AHaMETPOM
53Mm ¢ ¢okycHbIM paccrostHueM S0MM W muTaromui Tpanchopmarop. Bo uzbexanumn
(buKcanMy IpOCBETOB MEXKAy BarOHaMH B OTLEIIE, JIyd CBETa [I€PECEKaeT OCh IIyTH Ha YPOBHE
aBTocuenku. Touka nepece4eHns Ocu IyTH € JIy4OM CBETA JIOJKHA OTCTOSTh OT OCTPSKOB Ha
paccrosiHuu 1,2-2,6 M. DTO paccTosiHUE BBHIOMPAIOT W3 YCJIOBHUS IMEpPECcCeueHus: Jydya CBETa
Jr0OBIM BaroHoM, 0 T€X IOp, IOKa MepBasi OCb BTOPOW TEJIEKKU HE BCTYNHUT HAa OCTPSAKU
crpenku. s 3ammThl  (OTOpE3ncTOopa OT TPSAMBIX CONHEYHBIX Jyded, (oTomarymk
pacroJjiaraercsi ¢ TEHEBOM CTOPOHBI BaroHa.

[IpeumymiectBamMu  QoToperne SBISAIOTCS: paboTa B peXHME NPOCTPAHCTBEHHOTO
KOHTaKTa C 0OHAPY>KHBaEMbIM OOBEKTOM; IIPOCTOTA B IKCILTyaTAllUN; HU3KAsi CTOMMOCTb.

B TO ke BpeMsI BOJIHBI B ONITUYECKOM BUJUMOM JIMAIIa30HE MOABEPTalOTCS CUIBHOMY
3aTyXaHUIO B 3aBUCHUMOCTH OT MOTOJbl (I0KIb, CHEr, TyMaH, MbLIb). 3arpsA3HEHHOCTH
ONTUYECKUX JIMH3 FOPIOYECMA30UYHBIMM MaTEpUaIaMH CHJIBHO OTPa)XaeTcs Ha HOPMAJIbHOM
(byHKIMOHUPOBAaHUM (poTOpEIIE.

B conHeuHyro morogy mpu mpoe3fe B KOHTPOJIMPYEMOM 30HE BArOHOB C XOPOIIO
OTpakaroIUMU OOKOBBIMU MOBEPXHOCTSIMHU B MPUEMHUK (DOTOpEIE MOCTYNAIOT OTPAKEHUS B
BUJIE COJIHEYHBIX 3allYMKOB, B pe3yJbTaTe€ YEro BbIpadaThIBAETCS KOMaHAA JIOXKHOH
cBoboaHocTH. ClelyeT OTMETUTh, YTO BOCBMHUOCHBIE (JUIMHHOOA3HBIE) IIUCTEPHBI C BBHICOKO
noHATBIM ocHoBaHueM (1300 MM) M BaroHbI-TPaHCHOPTEPHI C HU3KO OMYIIEHHBIM (10 560
MM) OCHOBaHMEM He OOHapyKUBAIOTCS (oTOpesie B BUJEC Y3KOHANPABICHHOCTH M3Iy4YEHUS.
HanOonee 0TBETCTBEHHBIM 3JIEMEHTOM XOJIOBOW YAacCTH BaroHa sIBsieTcs OYKCOBBIN y3el, OT
Ha/1&KHOCTH KOTOPOT'O BO MHOTOM 3aBUCUT 0€30MaCHOCTh ABMKEHHS 110€3/10B. boIbIIMHCTBO
HEHCIIPaBHOCTH OYKC BO3HHMKAIOT IO MPHUYUHE desoBedeckoro ¢aktopa. He cBoeBpeMeHHOE
oOHapyXeHHe U YCTpaHEeHHE HEeUCIIPaBHOCTEN MPUBOJUT K MOBBIIICHHOMY U3HOCY U HarpeBy
netaneit OyKCcoBOro y3ia, 4To BJIEYET 3a coOOil HarpeB W MOTEPIO MIACTUYHOCTU MeTallia
HIEHKHA OCU KOJIECHOW IMaphl, YTO MPUBOJIUT K U3JIOMY IIEUKHU OCH.

OnTUMalbHBIM pELIEHHEeM 3TOil TpoOsieMbl SIBISETCS CHUCTEMa BUICOKOHTPOJIS,
KOTOpasi MO3BOJISIET BECTU BUJICO3AITUCH BCEX JCHCTBUM, TPOUCXOAAIINX B 30HE MOHTa)Ka OyKC.

[IpenmymiecTBaMu JaHHOW CUCTEMBI SIBJISIOTCS:

e T[OBbIIIEHNE OE€30MaCHOCTH JBUKEHHSI TOJABUKHOTO COCTaBa;

® VYIYUHICHUC KaUCCTBA MOHTAXKaA 6}/KC;
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® [IpU HEHUCIPABHOCTU OYKC KOJECHOM Mapbl MOXHO BBIIBUTH HEJOCTATKH MpHU
MOHTake OYKCOBOT'O y371a;

® aHaIW3 BHUJEO3aIUCH, KOTOPBIM I03BOJIAET MPOBEPUTH COOJIIOJIEHHME HOPM
TEXHOJIOTMYECKOI0 IIpolLecca.

[TosTOMy, BHJIEOKOHTPOJIb MOHTa)ka OYKCOBOTO Yy37la KOJIECHOM Taphl SIBISETCS
3P PEKTUBHBIM METOIOM MOHUTOPHHTA, MOCKOJIBKY OH OCYIIECTBISETCS U(POBOI ONTHKOM,
CHOCOOHON BHJIETH Jy4Ile YEeJIOBEYECKOIo IJ1a3a, a TaKXKe JaHHBIMA cII0cO0 KOHTPOJIS IpoIe
1o1a8TCsl aBTOMATU3ALUK U CTATUYECKOMY YUETY.
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Monitoring of the technological process in railway Transport
Nino Kvachadze, Merab Chaladze, Nikoloz Abashidze
Abstract

The article discusses the possibility of effective functioning of microprocessor and
electronic equipment in railway transport, since automation of control processes is a necessary
element of modern production and its widespread introduction and use ensures increased
productivity and improved quality of equipment in railway transport. This is due to increasing
the capacity and safety of trains. The video monitoring system allows you to video record all
actions that occur in the axle box. Monitoring is carried out using reliable digital optics, which
increases security.
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New technical approaches to increasing the efficiency of consumption of
consumables in the production process of capsules for bottles of
champagne and sparkling wines
Tea Baramashvili, Malkhaz Tsutskiridze
Abstract

The developed scheme allows, in the process of producing caps for champagne and
sparkling wine, to refuse to use the material of the top disk - a strip of aluminum foil, coated on
one side with thermovarnish, on the other side painted, and to cut out the upper disk from the
place of polylaminate, a material for the production of caps, which is thrown away like trash.
Carry out rapid transfer of the top disk from the matrix to the junction with the cap and perform
the operation of applying glue to it during the dynamic transfer process. Based on the results
obtained, it can be determined that in the process of producing caps for champagne and
sparkling wines, through the introduction of a technological scheme developed using new
approaches, a significant effect will be achieved both from an economic and technical point of
view, and from an environmental point of view.
keywords: machine for making caps, top disk, polylaminate, aluminum foil, pneumatic
conveyor, vortex pump, vase for transferring the top disk.

HoBrble TexHMYeCKHe MOAX0AbI K MOBBIMIECHUIO 3(PPEKTHUBHOCTH NOTPedIeHUs
PACXOAHBIX MATEPHAJIOB B NPoLecce MPOU3BOACTBA KOJIMAKOB 0y THIJIOK
IIAMIIAHCKHMX U UTPUCTBIX BUH
Tea bapamamBuiau, Manxa3s Llynkupuaze
Pesrome

B Bompocax cOBpeMEHHBIX HHHOBALMOHHBIX MOJXO0/A0B K YIAaKOBKE U J€KOPUPOBAHUU
NPOAYKIMH Ba)KHEHIlIee BHUMAHKUE YAEIAETCS TEXHUYECKOMY COBEPUICHCTBY UCIOIb3yEMOTO
B OTpaciu 00OpyIOBaHMs, KaK ¢ TOUYKH 3peHus 3P(HEKTUBHOIO U SKOHOMHOT'O NOTPEOICHUS
pPacXOJHBIX MaTepHajoB, TaK M C TOYKM 3PEHUS TMOBBILIEHHWE IPOU3BOJUTEIBHOCTH U
sHeprodddexruBHocTH. Ha 0cHOBE pazpaboTaHHON METOAMKH JUIsl PEIIEHUS TEXHOJIOIMUECKON
3aJjaul MOBBIIIEHUS 3(GPEKTUBHOCTH HOTPEOJEHUS PACXOAHBIX MATEPUAIOB B IIpOLECCEe
IIPOM3BOJICTBA KOJIAKOB JUIsl IIAMIIAHCKUX M UIPUCTBIX BUH CTAaBUTCS BONPOC pa3pabOTKH U
CO3JaHUS HOBBIX TEXHHUYECKMX CXeM U pabounx y31oB. C UETKO ONUCAHHOM B
TEXHOJOTHYECKHX CXeMaX I0CIe0BaTeIbHOCThI0 pabouux MpoueccoB U 3P (HEKTUBHBIM
UCIIOJIb30BaHUEM pabouux y310B. Croco® MOXKeT ObITh HCIONB30BaH TOJIBKO B IIPOLECCE
IIPOM3BOJICTBA KOJINMAKOB Ul IIAMIIAHCKOI'O U UTPUCTOrO BHHA, IOCKOJBKY Onarojnaps cBoei
reoMeTpu4ecKoi (OpMbl OCTATOYHBIE pa3MEPbl OCHOBHOT'O MaTepHaa MO3BOJSIOT IOBTOPHO
BKJIIOYHUTB €0 B IPOU3BOJICTBO.
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Possibility of based on homothety design of mechanism
Irina Ugrekhelidze, Nana Bakradze, Giga Kvetenadze
Abstract
Synchronous operation of rotating mechanisms would be provided by mechanisms based on

homothety that are characterized by smooth operation and the ability to easily achieve a given accuracy.
The work uses the principle of geometric transformation of homothety, transformation of a circle into a
circle, providing the ability to rotate the output links to any angle. The mechanism is characterized by:
simplicity of kinematic research, accessibility of design development and manufacturing and economic
effect, simplicity of the construction process associated with synthesis.
Keywords: homothety, circle, mechanism, design, kinematic pair.

Bo3mo:kHocTH MOCTPOCHUA MEXaHU3Ma HA OCHOBE TOMOTECTHH
Hpune Yrpexeaunse, Hana bakpanse, 'ura Kperenaase
Pe3rome

CuHXpOHHYI0O pa0OTy BpamIalONIMXCS MEXaHW3MOB MOTYT OO0ECIeYNTh MEXaHHU3MBI,
OCHOBaHHBIE Ha TOMOTETHH, KOTOPBIE XapaKTEPHU3YIOTCS IUIABHOCTBHIO X0/a M CIIOCOOHOCTBIO JIETKO
JIOCTUTATh 33JaHHOI TOYHOCTH. B paboTe MCrob30BaH MPUHIMIT TEOMETPHUIECKOTO MPeodpa3oBaHus
TOMOTETHH, IPE0O0Pa30BaHUs OKPY>KHOCTH B OKPYKHOCTb, 00€CTICUHBAIOIINN BO3MOKHOCTH [TOBOPOTa
BBIXOJHBIX 3BEHHCB Ha JIFOOON yToi. MeXaHW3M XapaKTepU3yeTCs: MPOCTOTOM KWHEMATHIECKOTO
WCCIIEIOBAHNS, JOCTYIMHOCThIO KOHCTPYKTHBHON pa3paOOTKHM M W3TOTOBJIEHUS W JKOHOMHYECKUM
3¢ deKTOM, MPOCTOTOM CBA3aHHOTIO C CHHTE30M MPOIIecca MOCTPOCHUSI.
KiroueBsie ciioBa: roMOTETHS, OKPY>KHOCTh, MEXaHU3M, KOHCTPYKIIMSA, KHHEMAaTHYeCKas mapa.
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Offset printing technology - advantages and disadvantages
Irina Ugrekhelidze
Abstract

In the article is considered offset printing that is one of the most popular printing methods and
belongs to Planographic printing technology. Offset printing technology would solve most printing
tasks, but there are certain types of printed products for that offset is not used. There are two types of
offset printing machines: sheet-fed and roll-fed. In the article are considered the possibilities of offset,
its advantages and disadvantages; a printing with this method, much depends on the machine used, the
relevance of the task and its realization, accordingly, in the article are considered almost all possible
options, including using digital printing.
Keywords: offset, printing, printing machines, technology, format, print.

TexHnosorus Oq)ceTHOﬁ nmevyaTu — NpeumMymiecrea 1 HEAOCTATKH
Hpune Yrpexeanase
Pesrome

B craTtbe paccmaTpuBaercs opceTHast evaTh, KOTOpast IBISCTCSA OAHUM U3 CaMbIX MOIYJISIPHBIX
CHOCOOOB TIEYaTH, M OTHOCHTCS K TEXHOJIOTHH TUIOCKOW Tedyatd. TexHonorus oQceTHOH medatu
MO3BOJISIET PELIUTh OOJIBIIMHCTBO MONUIPapHUECKHUX 3a7a4, OJHAKO CYLIECTBYIOT ONPEAEICHHBIC BUIbI
NICYaTHON NPOIYKUMH, Al KOTOPBIX HE HMCIoJb3yeTcs opcer. MamuHbl odceTHOl neyatu OBIBAIOT
JIBYX THIIOB: JIMCTOBBIE W PYJIOHHbIE. B cTaThe paccmaTpuBaroTCs BO3MOXKHOCTH odcera, ero
MIPEUMYILECTBA U HEJOCTATKH, IPH ITeYaTH 3TUM METOIOM MHOT'0€ 3aBUCHUT OT HCIOJIb3YEMON MAIIINHBI,
AKTYaJIbHOCTH 33J1a4H U €€ pean3alui, COOTBETCTBEHHO B CTAaThE PACCMATPUBAIOTCS IIPAKTUYECKU BCE
BO3MOXKHbIE BAPUAHTHI, B TOM YHCJIE U C UCTIONb30BaHUEM HHU(POBOH HEYaTH.
Kirouessie cnoBa: oceT, neyarsb, IeyaTHbIE MALIMHBL, TEXHOJIOTHUS, (hOpMaT, OTTHUCK.
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Choose an innovative strategy
Ketevan Kitsmarishvili

Abstract

Choosing a strategy is the most important component of innovative management. In the
conditions of market economics, only owning good production for the manager is not enough. He has
to watch carefully appearance of new technologies on the market and plan their introduction in his firm,
S0 as not to lag competitors. More and more firms recognize necessity of strategic planning and actively
introduce it in business activities. This is due to the growing competition. We cannot live only for today,
we have to foresight changes and plan appropriately, so as in the competitive conditions in order to fight
this battle to win it. To the strategy choice is related working out the plan of making researches and
introduction of other forms of innovative activities too.

Bb100p HHHOBALIMOHHOM CTPATEr UM
KereBan Kunmapumsuiu
Pesrome

Br10op cTpaTeruu sBisieTcst BAXXHEWIIMM KOMIIOHEHTOM YIpaBjieHHUs HHHOBALUsAMU. B
YCIIOBUSIX PHIHOYHOM 3KOHOMMKH JIUAEPY HEAOCTATOYHO BIJETh XOopoulel nmpoaykiuei. On
JIOJKEH BHUMATEIIBHO CIIEJUTH 3a MOSIBJICHUEM HOBBIX TEXHOJIOTUHM HA PBIHKE U INIAHUPOBATh
WX BHEJIpEHHUE B CBoeH (pupme, 4TOOBI HE OTCTaBaTh OT KOHKYPEHTOB. Bce Oomblie KoMmanuii
0CO3HAIOT HEOOXOMMOCTb CTPATErNYECKOT0 MIIAHUPOBAHUS U AKTUBHO BHEJPAIOT €r0 B CBOIO
JEeSTENIbHOCTh. JTO CBA3aHO C pacTylled KOHKypeHIHeill. Mbl He MOKeM MpOCTO KUTh
CETrOJIHAIIHUM JIHEM, HaM HYKHO MpPEIBUAETh M3MEHEHUS U COOTBETCTBYIOUIMM 0Opa3oM
MJIAaHUPOBATh, YTOOBI BBDKUTH B KOHKYPEHTHOM OOph0e M Jaxke BHIMTPATh 3Ty OUTBY. BriOOp
CTpaTeTuM CBA3aH ¢ pa3pabOTKOH IMJIaHa Hay4HBIX MCCIEIOBAHUN M IUIAHUPOBAHUEM JPYTUX
(GbopM MHHOBAIIMOHHOW JESITEILHOCTH.
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The role of Innovative technologies in Economy
Ketevan Kitsmarishvili

Abstract

It is impossible to imagine XXI century without modern technology. It is time, when our life is
connected to digital technologies, social networks. In todays world, any field, education, business,
human relationships, everything connects with technologies. Technologies have changed peoples
worldview. They affect our memory, attention, have great impact on children as well as on a person of
any age. More technology is being developed and more things are invented by humans, life of people
became more difficult. At first glance modern technologies make peoples lives easier and save their
time, but today a human cannot have free time, he/she will immediately start a new job. Besides, his/her
life requires more and more expenses so he/she looks for additional income. Nowadays, in the
circumstances of rapid diffusion of globalization and technological knowledge firms have to adopt more
innovations and increase technological abilities. This can be realized by Research&Development or
access to external technological knowledge.
Keywords: Innovative progress. Technological progress, artificial intellect, informative technology,

social network, digital technology.

NHHOBAaLlMOHHAA POJIb B IKOHOMUKE
KereBan Kunmapumsuin
Pesrome

XXI Bex HeMpIcauM 0€3 COBPEMEHHBIX TEXHOJIOIMHA. DTO BpeMsl, KOrja Halla >kKU3Hb
HanpsMyIO CBsi3aHa C LU(POBBIMU TEXHOJIOTUSMH, COLMAIBHBIMU CETAMH. B coBpeMeHHOM
Mupe Jrobast chepa nesTenbHOCTH, 00pa3oBaHue, OM3HEC, JaXKe YeIOBEYECKHE OTHOLICHUS —
BCE JIEP)KUTCSI HAa TEXHOJNOTUAX. TEeXHONOTMHM W3MEHWJIM MHpPOBO33peHHe uenoBeka. OHU
BJIMSIIOT Ha HAIly aMsATh, BHUMaHUE, OKa3bIBAIOT OOJIBIIOE BIMSHUE KaK HAa JETEH, Tak M Ha
B3pOCIBIX J1I000ro Bo3pacta. Uem Ooiibpllie CTadM pa3BUBATbCA TEXHOJOTMM M 4YeM OoJjble
BeIe m300peTan 4YeloBeK, TEM CIIOXKHEE CTAaHOBWJIACH €r0 JKU3Hb M TEM MEHBINE Y HEro
ocTaBaJioch BpeMeHU. Ha nepBblii B3rJ1s11 COBpEMEHHBIE TEXHOJIOTHUH YIIPOIIAIOT AEATEIbHOCTh
YeJI0BeKa U SKOHOMST €ro BpeMsl.
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Influence of technological innovations on education
Ketevan Kitsmarishvili
Abstract

In educational system the role of technological inventions have been increased. This is
because of the necessity of educational recourse in innovational economics. Technology has
changed our lifestyle, it Is an usual thing for our daily life. Society is being developed and
contains new technologies that is why educational system is different. Using New informative
and communicative technologies was depended on time. This gives us opportunity to receive
new information faster than years ago. Nowadays the role of new technologies is unique
because it gives opportunities teachers to reach more and more, better result by integration with
technologies.
Keywords: Technological Innovations, Social Network, Internet, Educational Technologies.

BausiHue TeXHOJIOrMYeCKMX HHHOBALMH HA pa3BUTHE
KereBan Kunmapumsuin
Pe3rome

3HAYUTEIBHO BO3pPOCTA 3HAYMMOCTh POJIM TEXHOJOTHYECKUX WHHOBAIMI B CHUCTEME
oOpa3zoBaHus. ITO OOYCIOBJICHO MOTPEOHOCTHIO B pecypcax 3HAHWN B HHHOBAIMOHHOW
9KOHOMHUKE. IMEHHO 3TOT pecypc, UCTIOIb3ysl TBOPUECKUI MOIXO U WHHOBAIUH, TIO3BOJISICT
COBCPHICHCTBOBATh MOJCIIb INEpCaadun 3Hagui. TeXHOJIOrnu U3MEHWIN HaIlll 06p33 KNU3HU U
CTaJli OOBIYHBIM SIBJICHHEM B HaIllell TMOBCEIHEBHOW xu3HH. OOIIECTBO pa3BUBACTCS C
TECYCHHUEM BPCMCHCM. BHC}IpeHI/Ie HOBBIX I/IH(i)OpMaHHOHHI)IX H KOMMYHUKAlIUOHHBIX
TEXHOJIOTUI B 00pa3oBaHWE OBUIO JIMIIb BOMPOCOM BPEMEHH. DTO TO3BOJISIET IMOJy4aTh
HHGOPMAIIHIO CBEKEE M ObICTPEe, UeM MHOT'O JIET Ha3a/l, a TAaKXKe MMO3BOJIIET €€ TeHEPUPOBATh
u nepenaBath. CerojiHs, KaKk HUKOT/Ia paHee, pOoJib MeJarorn4ecKuX TEXHOJIOTOB B MpoIlecce
Oo0y4YeHHMsI HEOIEHMMA, ITOCKOJABKY TIO3BOJISIET YYHTEISM JOCTHTaTh 00j€e BBICOKHX
pe3yJIbTAaTOB 3a CYET MHTErPAI[MH TEXHOJIOTHH C Pa3TUUYHBIMUA METO/IaMHU OOYUCHUSI.

www.journaltm.gtu.ge 74
ISSN 1512-3537 DOI: https://doi.org/10.36073/1512-3537



http://www.journaltm.gtu.ge/
https://doi.org/10.36073/1512-3537
https://data.oecd.org/rd/gross-domestic-spending-on-r-d.htm
https://www.coindesk.com/price/bitcoin
https://ka.wikipedia.org/wiki

J9065¢00 ,,GMBL3MOEHO s FobJobscTIgbgdErmMdS“ Ne3 (58) 2023¢;.

53300 BdYgMMIMIdM©

15393609Mm Bs3MMBoL MgEsgdEosdo FsMmdmpagbol Holio

LodoMmmM39wml  $9db03Mo  MboggamlLoGHIGHOL  LoFG®MmBL3MOEHM ©s F565JsbsndIgbgdEMdOL
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FOR AUTHIORS

procedure for submission of scientific papers in journal

In the Journal “Transport and Machine Building” of Transport and Mechanical
Engineering Faculty of Georgian Technical University manuscripts will be submitted in
Georgian, English and Russian languages with satisfying of the following conditions:

1. The paper must be performed on A4 page format with interval 1,5 by requirements of
ISO standard:

a) The paper must be prepared in Microsoft Word with using of redactor for the tables

and formulae; is possible to use the program Microsoft Excel.

b) Margins: top — 25 mm, bottom — 25 mm, left — 25 mm, right — 25 mm.

c) Performed in Georgian paper must be typed in Sylfaen, performed in English and

Russian papers — in Times New Roman.

d) Title of paper must be typed in Sylfaen (18B); name and surname of author — in

Sylfaen (14B); affiliation, in parenthesis — in 13B; abstract must be performed in italic

12; keywords — in 12; body-type — in 12; performed in Russian paper — in 12; after

references should have the abstracts in English and Russian with following: title of

paper, name and surname of author (authors). The abstract should not exceed 5-15 lines;

2. The paper must be submitted on compact-disk (CD-R) and one copy (legible) printed
on format A4;

3. The paper should be accompanied with the information about author (authors): scientific
degree, rank and position;

4. Only the peer reviewed works are published in the journal;

5. The editorial supports the publishing of no more than three articles published by the
same authors in one journal;

6. Size of paper’s sheet is determined in range from 5 up to 30 pages;

7. The author is wholly responsible for the contents and quality of the paper; Printed by

authors.
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K CBEJAEHHUIO ABTOPOB

IHopsinok npeacraBiieHusi B PeJaKIUI0 HAYYHBIX padoT

B sxypnan “TpaHCHOpT W MaIlIMHOCTPOCHUE” TPAaHCIOPTHOTO W MAIIMHOCTPOHTEIBHOTO
¢dakynpreta ['py3HMHCKOTO TEXHHYECKOTO YHHUBEPCUTETAa HaydHble pabOTHl MPEICTAaBISIOTCA Ha
TPY3WHCKOM, aHTJIMHCKOM H PyCCKOM SI3BIKaX C COOTIOICHUEM CIIeTyIOINX TPeOOBaHMIA:

1. Pabora nomxkHa ObITH BeINIOJHEHA HAa Oymare gpopmaTom A4 c uHTepBaoM 1,5 Ha mme4aTHOM
JIMCTE cOorjacHo TpeboBanusM cranaapra 1SO:

a) Paborta noaroraBnuBaercs B Microsoft Word ¢ ucrnosp3oBaHHeM peaakTOPOB TaOIHIL U

bopMyI1; BO3MOXKHO HCIOIb30Banue mporpammel Microsoft Excel.

0) pa3Mepsl IoJisg padodero jucTa: BepxHee — 25 MM, HWKHee — 25 MM, JieBoe — 25 MM,
npaBoe — 25 MM.

B) BBINOJIHEHHAS HAa IPY3WHCKOM SI3bIKY PaOOThI JOJDKHA ObITh HaOpana mpudtom Sylfaen,

BBITIOJTHEHHBIN HA aHTJIMHCKOM U PYCCKOM sI3bIKax paboTel — mmpupTom Times New Roman.

r') Ha3BaHHE PabOThI JOJDKHO ObITh HabpaHo mwpudTom Sylfaen (18B); ums u pamunus aBropa

— mpudrom Sylfaen (14B); Ha3BaHME OpraHH3aIlUH, TJ€ BHITOJHEHA PAa00Ta, YKA3bIBACTCS

B ckoOkax — mmpudrom 13B; pestoMe pabOTHI BBIONHSAETCS KYpCUBHBIM mipupToMm 12;

KJTFOYEBbIE cI0oBa — mpUPTOM 12; TekcT paboTel — mpudTOoM 12; BBIIOIHEHHAS Ha PYCCKOM

S3bIKy pabota — mpudrom 12; mocie nTUTEepaTypsl MpHUIaracTcs pe3roMe Ha aHTIMHCKOM H

PYCCKOM SI3BIKaX CO CJIIYIONIMM yKa3aHHEeM: Ha3BaHHe paboThl, UMs M (aMumius aBTOpa

(aBTOpoB). OOBEM pe3roMe He TOJDKEH MPEeBHImaTh 5-15 CTpoK;

2. Pabota momkHa ObITH mpexacTaBieHa Ha kommnakT-nucke (CD-R) wu B ogHOM 3K3eMIuspe
(pa30opumBo) HareyaTaHHOW Ha Oymare Gpopmara Ad;

3. K pabote npunararorcst JaHHbIE 00 aBTOpe (aBTOpax): Hay4dHas CTENeHb, 3BaHUE U JIOJDKHOCTD;

4. B >xxypHaJse Imy0OIUKyIOTCSA TOJIBKO PelieH3upyeMble paboTsl;

5. Penmakums coriacuTcs HamedaraTh B OJHOM JKypHalle He Oolsiee TPEX cTaTheil BHINOIHEHHBIX
OJTHUM U TEM K€ aBTOPOM;

6. KonmuecTBo nucToB paboTs! onpeaensercs oT 5 1o 30 ctpaHu;

7. ABTOp Hec€T OTBETCTBEHHOCTD 3a COJIEpKaHUE U KauecTBO padoThl; [leyaraeTcs Ha aBTOPCKUH

CUCT.
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