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DETERMINATION OF DYNAMIC PERFORMANCE OF FREIGHT
CARS TAKING INTO ACCOUNT TECHNICAL CONDITION
OF SIDE BEARERS

Purpose. The railway transport plays an important role in social and economic life of the country and carries
out the large containment of transportation activities. The transport industry should migrate towards innovation
changes and increase its significance as an important transit subsystem on the way of renovation of both the infra-
structure and the strategy of all transportation process components including the interaction with other transport
modes. At present the life sets strategic challenges for the railway branch, and the basic goals among them are as
follows: high-speed train traffic development, increase of the weight of freight trains, new rolling stock development
etc. Due to the urgency of this subject, the researchers should cope with the task devoted to one of aspects of im-
proving the freight transportation efficiency, namely to the study of effects of various factors and characteristics of
technical conditions of the freight cars running gears (which are unavoidable to arise during operation) on their basic
dynamic indices. The deviations of technical conditions of running gears from the normal state of the wedge system
of bogie swing suspension also play an important role among them. The purpose of the paper is to investigate the in-
fluence of different factors of the technical conditions of freight car running gears (size deviation in both the bearers
and the wedge system during operation) on their basic indices — coefficients of horizontal and vertical dynamics, ve-
hicle body acceleration, frame strength, and derailment stability coefficient. Methodology. The study was con-
ducted by numerical integration and mathematical modeling of the freight car dynamic loading using the software
package “Dynamics of Rail Vehicles” (“DYNRAIL”). Findings. As a result of the research for freight car dynamic
coefficients determination taking into account technical conditions of the side bearers, the dependencies of the basic
freight cars dynamic coefficients on the parameters of side bearers (the clearances in the side bearers and the wedge
system conditions of the bogie swing suspension) considering running speed in the tangent and curved track sections
of minor and mean radii were obtained. Originality. The impact of the technical condition of the car running gears
on the traffic safety factors is determined. Practical value. The theoretical research results in determination of
freight car dynamic indices taking into consideration the technical conditions of the side bearers of freight cars allow
for an adequate assessment of effect of the freight car bogies’ technical conditions, namely the bearers parameters,
on the railway traffic safety factors (coefficients of horizontal and vertical dynamics, vehicle body acceleration,
frame strength and derailment stability coefficient).

Keywords: freight cars; bogie side bearers; running speed; tangent and curved track sections; dynamic coeffi-
cients

Introduction. Railway Transport of Ukraine
plays an important role in social and economic life
of our country and the large containment of
transportation activities (its share in the total
freight turnover is about 85% and passenger
turnover share is 45% — Ukrainian railways are the
fourth in Eurasia and the sixth in the world rank in
good transportation volume) when only 2% of the
total working population works on the railway
transport. [3].

This confirms that the transport industry should
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migrate towards innovation changes and increase
its significance as an important transit subsystem
on the way of renovation of both the infrastructure
and the strategy of all transportation process com-
ponents including the interaction with other trans-
port modes.

At present, life sets strategic challenges for the
railway branch; the basic objectives among them
are as follows:

- high-speed train traffic development;
- new rolling stock development and moderniza-
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tion of the operated car fleet;

- increase of freight trains weight (due to using
cars with increased loadings per axle and introduc-
tion of multicar trains);

- reconstruction of the railway infrastru-cture;

- improvement of the railway transportation
technology, as well as its quality improvement, in-
cluding the organization of container and contrailer
transportations;

- traffic safety increase;

- improvement of technical and economic per-
formance of railway operation due to migration
towards innovative way of the rolling stock con-
struction.

It is clear that these and other tasks may be im-
plemented only on the basis of innovative technical
decisions, technologies, scientific researches, engi-
neering developments, the railway industry of
Ukraine is oriented on in prospect.

Urgency. In November 2005 by the decision of
authorized experts of car facilities of Railway
Transport Commission of CIS and Baltic countries
two projects of freight car modernization were ap-
proved [7]. According to this decision in Ukraine
about 42 thousand of cars were modernized, the
largest amount of which are open cars (Fig. 1).

@
=2

pCovered cars

mUniversal platforms
O0Open cars

oTank cars
mOthers

Figure 1. Data of car modernization

Modernization of the freight car bogies is per-
formed for both the repair costs reduction and im-
provement of the technical and economic perform-
ance in operation. Modernization involves the use
of bearing (for bogie 18-100) ISB-12C, CCB and
Preloud Plus, as well as spacer installation into the
center pad, friction wedge with polyurethane plate
and friction plate. Modernization with the use of

wear-resistant elements allows increasing the
overhaul life of cars from 110 to 160 thousand of
km. The interrepair time is also assumed to in-
crease from 2 to 3 years.

Basic requirements for the construction of a
new generation cars according to the “Program of
rolling stock renovation” are the requirements that
allow reducing the operating costs and enhance-
ment the economic effectiveness of their use, tak-
ing into account scientific and technical progress.

Problem definition. Owing to the urgency of
this subject, the task of scientists is devoted to one
of the aspects of freight transportation efficiency
enhancement, namely to the study of the various
factors influence and characteristics of technical
state of the freight cars running gears (which are
bound to arise during operation) on their basic dy-
namic parameters. The technical state of running
gears deviations from normal condition of the
wedge system of the bogie swing suspension also
play an important role among them.

The famous domestic scientists have already
carried out the research of the impact on the dy-
namic qualities or the wheel wear (Doctor of tech-
nical sciences, Professor Ye. P. Blokhin, V.D. Da-
novych, Yu. V. Demin, M. L. Korotenko, O. M.
Savchuk, V. F. Ushkalov).

Theoretical researches were conducted in motion
of the empty and loaded freight cars with the bogie
TsNII-Kh3 in the tangent and curved track sections
of different radii with the given running speed. The
study was conducted by numerical integration and
mathematical modeling methods of the freight car
dynamic loading using the software system “Dynam-
ics of Rail Vehicles” (“DYNRAIL”).

Main part. It is commonly known, that the set-
ting of permissible car speeds in the tangent and
curved track sections is a hard engineering task,
which requires differential approach and takes into
account the technical condition of the track super-
structure (TS) and the running gears of the rolling
stock [2].

The results of the permissible speeds setting (on
the basis of the previous researches) are presented in
the form of histograms for tangent and curved track
sections (Fig. 2, b — numeration of the track super-
structure types according to the Table 1), which
demonstrate the distribution of the running speed
values, depending on the track superstructure (for
tangent track sections) or on the curve radius and
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the type of the track superstructure (for curved
track sections). According to these data the most
durable of the chosen superstructure types are the
R65(6) 1840, 2000Shch, Gr, P and heavier tracks,
which allow moving with 90 km/h in both the
curved and the tangent track sections. The use of
these track marks allows motion in the minor ra-
dius track section with the speed 70 km/h, which is
much higher in comparison with the other marks.

a

= r—

Speed, km/h

Fig. 2. The running speed value, depending on the track
superstructure for tangent (a) and curved (b) track
sections

The permissible running speeds were set on the
results of dynamic coefficients with their permissi-
ble values. The current recommended and permis-
sible dynamic coefficients of the cars according to
the “Standards” [5] are presented in the Table 2.

Wheels take the highest horizontal transverse
forces from the tracks in the curved track sections
[1]. These forces, especially in the minor radii
curves, can for several times exceed the forces,
arising during the vehicle hunting in the tangent
track sections. A considerable amount of accidents
and train wrecks caused by the lack of durability of
the track or rolling stock construction, as well as
the loss of their resistance happens in the curved
track sections.

The values of the vertical and horizontal dy-
namics coefficients, resistance coefficient, the di-
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rective, side and frame forces during the vehicle
motion in the curves, are necessary for the durabil-
ity calculations of the track and rolling stock con-
struction, for determination of the minimum radii
of the curves, in which certain vehicles can be
passed, as well as for the calculation of their resis-
tance.

Table 1
TS Types

N Superstructure type

1 | R43(6) 1600 P

2 | R430(6) 1840, 2000 P

3 | R43(6) 1600 Gr

4 | R430(6) 1840, 2000 Gr

5 | R43(6) 1600Shch

6 R43(6) 1840, 2000Shch

7 | R50(6) 1600 Shch, Gr, P

8 R50(6) 1840, 2000 Shch, Gr, P

9 | R65(6) 1600 Sheh, Gr, P

10 | R65(6) 1840, 2000 Shch, Gr, P, and hevier

Table 2
The permissible dynamic coefficients
for the freight cars
Criterion Loaded car Empty car

[VDC] 0.8 0.85
[HDC] 0.4 0.4
[CR] 1.3 1.3
[Hy/P,] 0.3 0.38
[ah] 0.3 0.3
[av] 0.6 0.7

Dynamic forces, affecting the car depend on
many reasons. One of them is elastic and dissipa-
tive characteristic in swing suspension.

Theoretical calculations dedicated to the impact
research of different factors of the running gears
technical condition of the freight cars (which are
unavoidable to arise during operation) on their ba-
sic dynamic coefficients. The clearances between
bearers and the deviations of technical conditions
of running gears from the normal state of the
wedge system of bogie swing suspension also play
an important role among them.

The ability of the different bearer’s type fitting
in the construction of the freight cars bogies in the
system of the body mounting on the truck bolsters
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is provided [8]. In the majority of cases on the
four-wheel freight car bogies on the post-Soviet
space as the simplest ones the hard bearers are be-
ing used. They are placed with the clearance be-
tween the bogie bearer and the vehicle body, which
allows swaging the vehicle body on the center
plates till this clearance exists.

During the wedge dampeners of the friction
force operation with the relative vertical and hori-
zontal movement of the surfaces the friction of the
wedges 1 on the friction plates 2 arises (Fig. 3).

Fig. 3. Installation diagram of bearers on the bogie
18-100" 1 — wedge, 2 — friction plate

Size deviations in both the bearers and the
wedge system, undoubtedly, influence the change
of the car values. The level of this influence will be
examined further.

Results. Theoretical researches of the influence
of bearer clearances on the freight car dynamic
loading were conducted with nominal clearances in
all four bearers, equal to 5 mm. This means that the
total clearance on both sides of the car ends
equaled 10 mm. Permissible clearance in the
freight car depot repair is 6 - 16 mm in total for all
types of eight-wheel cars except hoppers and
dumpcars, for which this value is equal to 6 - 12
mm.

During calculation the clearances between
bearers to 12.5 mm (i.e. 25 mm. in total that ex-
ceeds the permissible depot repair value but occurs
in operation) were examined.

In Fig. 3 (a— b) the resulted values of dynamic
performance of the vertical dynamics coefficients
(VDC) and coefficient of resistance against the
wheel mounting of a wheel on a rail, as well as
framed force value Hp and the vertical acceleration
value in the center plate zone Zp during the open
car motion in a curve with radius of 600 m.

The obtained results show that VDC and CR
are higher than permissible values (Table 2). How-

ever, Zp value significantly increases with the run-
ning speed of 80 and 90 km/h and reaches the max-
imum value with 2,5 mm clearance. Perhaps, it is
reasonable to reduce the permissible speed of 90
km/h to 75 km/h (Fig. 4-5).

a Curve R =600 m_h=130 mm

—#— 50 km/h

—&— 60 km/h

®—70 km/h

— 380 km/h

0 0,005 0,01 0,015 —+—90 kmih

—%— 50 km/h

—4— 60 km/h

#— 70 km/h

—— 80 km/h

0,015 —4+— 90 km/h
mm

o] 0,005 0,01

Fig. 4 Dependence of the vertical dynamics coefficients
(a) and the framed force of freight car on the clearance
in the bearers during motion in the curve with radius
600 m

In the Fig. 67 the similar values of the dy-
namic values during car motion in the curve with
radius of 350 m are given. The results show that
VDC and CR values are also higher than minimal
permissible values (Table 2). The framed force
value is almost 1.5 times exceeds the values ob-
tained for the curve with 600 m radius, and the ac-
celeration in the center plate zone is not a stable
value when the running speed is 70 km/h. The
permissible running speed in the minor radius
curves should be considered at the level 65 km/h
(Fig. 2, b).

The simultaneous increase or decrease of clear-
ances in the bearers practically does not affect the
dynamic values. Clearance changes in the bearers,
located diagonally across the body, also do not af-
fect the above mentioned values and the stability
coefficients.

The change of clearances, located on the one
side from 5 mm to 0 does not essentially affect the
stability coefficient only, when all others dynamics
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coefficients change within the clearance range
from 5 to 0 mm and then become stable.

a Curve R =600 m_h=130 mm

2p*10-5 —#—50 km/h

—4— 60 km/h

—&—70 km/h

. —

0 0,005 001 0,015
—+—90 km/h

—— 80 km/h

b Curve R =600 m_h=130 mm

CR —#—50 km/h
307

—4— 60 km/h

—8—70km/h

——80km/h

0 0,005 0,01

0,015 —*—90 km/h

mm

Fig. 5. Dependence of the vertical acceleration value in
the center plate zone (a) and the resistance coefficient of
the freight car (b) on the clearance in the bearer during
motion in a curve with the radius 600 m

a
Curve R =350 m_h=120 mm
vbc —#—50 km/h
03— —
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Fig. 6. Dependence of the vertical dynamics coefficient
(a) and the framed force (b) on the clearance in the
bearer during motion in the curve with the radius 350 m

During further increase of clearances in the
bearers some degradation of the car dynamic load-
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ing occurs. Hence, the value of nominal clearances
up to 5 mm is substantiated.

a Curve R =350 m_h=120 mm
2p*10-5 —#—50km/h
150
120 | —+—50km/h
90
=
0 70km/h
30 - —
—3s0km/h
0 5 L 2 —5 i
0 0,005 0,01 0,015
mm —+—90km/h
b Curve R = 350 m_h=120 mm
CR #—50 km/h
15
*\\* ——¢0 km/h
10
#—70km/h
——s0km/h
o4 | | )
0 0,005 0,01 0,015 —+—90km/h
mm

Fig. 7. Dependence of the vertical acceleration value in

the center plate zone (a) and resistance coefficient (b) of

the freight car on the clearance in bearer during motion
in the curve with radius 350 m

As a result of calculations, it is also established
that the total longitudinal clearance less than 7 mm
(transverse less than 5 mm) is unacceptable. Since
the “Standards” accept the minimal clearances:
longitudinal clearance — 6 mm, transverse clear-
ance — 5 mm, then these clearances are recom-
mended to accept as the minimal ones.

In the research of the impact of deviations from
normal condition of the bogie swing suspension
wedge system on the dynamic loading of the car
several conditions of the wedge system are studied
[4, 9]:
- the normal condition, at which the damping

factor is taken as 1;

- the condition of low friction that arises in the
bogie design when the wedge is higher as
compared to the normal condition; in that case
the coefficient ¢ is taken as 0.2 or 0.5

- overdamped condition of the system, at which
the coefficient ¢ is taken as 1.5;

- full absence of the friction in the system when
the coefficient ¢ is taken as 0.
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5. Hopmer mis pacdera W TMPOCKTHPOBAHUS BaroHOB

Conclusions. As a result of the research the
dependencies of the eight-wheel freight car on the
bearer parameters, taking into account the running
speed were obtained. Thus, the resulted calcula-
tions allow for an objective assessment the impact ;K:;I:E:’)IX_H;; or ll\(/)[ EHCH;%IG_H BIIS{%/?I/IB;I?T(HI?SgIO—_
of the technical condition of the car running gears 350 o ’ '

on the traffic safety factors. 6. CBHUIETENBCTBO O PETUCTPAIMH aBTOPCKOTO IpaBa

LIST OF REFERENCE LINKS

Bepuro, M. ®©. B3aumozeiicTBie MyTd U MOABUXK-
Horo coctaa / M. ®@. Bepuro, A. f. Koran. — M. :
Tpancnopr, 1986. — 560 c.

HanoBuy, B. JI. Omnpenenenne NOmMycKaeMBIX CKO-
pOCTel IBIKEHHS TPY30BBIX BAarOHOB IO JK.-A. IIy-
M kosten 1520 mm / B. J1. Jlanosuy, B. B. PeiOkum,
C. B. Mamnun, A. T'. Pelfinemeiicrep, A. I'. Tpsikus,
H. B. Xanunosa // Bicuuk /lainporneTp. Hal. YH-TY
3a;i3H. TpaHcm. iM. akaa. B. Jlazapsna — ]
JHY3T, 2003. — Bum. 2. — C. 77-86.

Koctriok, M. [I. JKenesHoOOpOXHBIM NOTEHLMAI
VYxpaunst / M. Koctiok // EBpazust. Bectu. — 2009.

Ha mnpomsBeaeHne Ne7305. KommbproTepHas mpo-
rpamma «Dynamics of Rail Vihsclesy («DYN-
RAIL») / Msamnun C. B.; 3apeructp. 20.03.2003.
Cepruenxo, H. . CocTosiHue U MEpCIEKTUBEI pa3-
BUTHUS BaroHHOTO XO3SHMCTBA YKpP3aJU3HBIIN /
H. U. Cepruenko // Baronnwiii mapk. — 2011. —
Ne 9. -C. 4-13.

IManyp, JI. A. Barons:: KoncTpyknus, Teopust u
pacuer : yueOHHK 11 BY30B k.-11. TpaHcI. / pen.
JI. A. lllaxypa. — M. : Tparcmopr, 1980. — 440 c.
Myamlin, S. Spatial Vibration of Cargo Cars in
Computer Modelling with the Account of Their In-
ertia Properties / S. Myamlin, A. Ten, L. Neduzha,
A. Shvets // Mechanika 2010 (8.04.2010 -

“Noll.—C. 14, 9.04.2010) : proc. of 15th International Conference.
4. Jlyxammn, H. V. JIMHaMUKa TPY3OBBIX BATOHOB C — Kaunas : Kaunas University of Technology, 2010.

Y4eTOM TIOTIEPEYHOTO CMEIICHHUS TEIeKeK / —P.325-328.

C. B. MSIMJIVH', JI. A. HE[IYXKASI®', A. A. TEH®, A. A. LLIBEL?

1l'IpopeKTop 10 Hay4HOU pabote, J[HenponeTpoBCKUi HAMOHAIBHBIN YHUBEPCUTET JKEJIE3HOAOPOKHOTO TPAHCIIOPTa UMEHU
akagemuka B. JlazapsHa, yi. JIazapsna, 2, 49010, InenpomneTpoBck, YkpanHa, Ten./gake +38 (056) 793 19 03, sn. moura
sergeymyamlin@gmail.com

Z#Kad. «CTpoHTebHAS MEXaHHKAY, J{HEeIpONeTpOBCKIil HAMOHANBHEIA YHHBEPCHTET JKEIE3HOOPOKHOTO TPAHCIIOPT HMCHH
akanemuka B. Jlazapsiaa, yi. Jlazapsiaa, 2, 49010, [JnenponieTpoBek, Ykpauna, Tei./daxc +38 (056) 793 19 03, si. moura
nlorhen@i.ua

3«IIpomrpakrop—Barom», yi1. Mnbuua, la, 429332, Kanam, Poccniickas ®exepauis, Ten/dakc +78 (83533) 2 55 65, o11. mouta
kvrz@cbx.ru

ONPEJEJEHUE JUHAMUWYECKHUX MMOKA3ATEJIEA I'PY30BbIX
BAT'OHOB C YYETOM TEXHUYECKOI'O COCTOAHUA
CKOJIb3YHOB

Hensb. XKene3HonopoKHBIN TPAHCIOPT UTPAET BaXKHYIO POJIb B COLMATBHO-YKOHOMUUECKOM JKU3HU TOCYAapCTBA
M OCYIIECTBIISIET OOJIBIION 00BEM IepeBO30YHON paboThl. TpaHCIIOPTHAS OTPAcib JOJDKHA JIBUTATHCS B HalpaBie-
HUM WHHOBAIIMOHHBIX W3MEHEHMH, IMOBBIIATh CBOE 3HAUYEHHWE KaK BAXKHOW TPAaH3WTHOHM IOJACHCTEMbI HA MyTH 00-
HOBJICHUSI HE TOJILKO MH(PACTPYKTYPHI, HO U CTPATETHH BCEX COCTABIISIOUINX MEPEBO30YHOTO MPOIIECCca, B TOM UHC-
Je u 1pu paboTe BO B3aMMOCBSA3M C JPYTMMH BHAAMH TpaHcriopTa. Ha coBpeMeHHOM 3Tare KHM3Hb CTaBHT Hepen
KEJIE3HOJOPOXKHON OTPACIbIO CTPATETHUECKHUE 3aaul, OCHOBHBIE CPEIM KOTOPBIX: PA3BUTHE CKOPOCTHOTO IBHXKE-
HUSI TI0€37I0B, YBEIMYIECHUE MAcChl TPY30BbIX MOE3]0B, pa3pab0oTKa HOBOTO MOJBIKHOTO COCTaBa M T. I. B cBsi3u ¢
aKTYaJIbHOCTBIO JTAHHOW TEMAaTHKH MEPes YIEHBIMH ITOCTaBJICHA 3a/1a4ua, MOCBALICHHAs OJHOMY M3 aCICKTOB MOBBI-
meHus 3 (HEKTUBHOCTH IPY30BBIX TIEPEBO30K, 3 UMEHHO - UCCIICAOBAHUIO BIMSHUS Pa3JIMuHbIX (PAKTOPOB U Xapak-
TEPUCTUK TEXHHUYECKOTO COCTOSIHUS XOJOBBIX YacTeH IPy30BbIX BarOHOB (KOTOPbIE HEM30EKHO BO3HUKAIOT IPH MX
9KCIUTyaTalli) Ha X OCHOBHBIE AMHAMHUECKHE MoKka3zaTenu. Cpeau HUX BaKHYIO POJIb UTPAIOT U OTKJIIOHEHUS TeX-
HUYECKOT0 COCTOSIHUSL XOAOBBIX YacTe€dl OT HOPMAJIBHOTO COCTOSIHUSI KIMHOBOM CHCTEMBI PECCOPHOTO MO/BEINBA-
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HUs TeNexKKH. 1lens qaHHOM paboThI MOCBSIEHA UCCIACIOBAHUIO BIMSHUS PA3IUYHBIX (DAKTOPOB TEXHHUYECKOTO CO-
CTOSIHUS XOJIOBBIX YacTell IPy30BbIX BaroHOB (OTKJIOHEHHE Pa3MepOB KaK B CKOJIb3YHaX, TaK M B KIMHOBOH cCHCTEME
BO BpeMsl OKCIUTyaTallii) Ha MX OCHOBHBIE ITOKa3aTeN — KOA((QHUIMEHTH TOPU30HTAIBHON U BEPTHKAJILHOW JMHA-
MHKH, YCKOPEHHE Ky30Ba, paMHas CHia, KOO(QQHUIHEHT yCTOWYNBOCTH OT cxofa ¢ penbcoB. Meroauka. Vccneno-
BaHHME NPOBOJWIIOCH METOJOM YHCICHHOTO MHTETPUPOBAHUS M MAaTEMaTHYECKOr0 MOJAEIMPOBAHUS TUHAMHYECKOMH
HATPY»XCHHOCTH TPY30BOTO BaroHa C HCIOJB30BAHHEM IPOrpaMMHOr0 kKomiuiekca «Dynamics of Rail Vehiclesy
(«<DYNRAILY»). Pe3yabTatel. B pesynprare micciaemoBaHuil Mo OnpeAerIcHu0 JMHAMIYECKUX TOKa3aTeNnel rpy3o-
BBIX BaroHOB C Y4€TOM TE€XHHUYECKOTO COCTOSHHS CKOJIB3YHOB IOJYyYEHBI 3aBHCHMOCTH OCHOBHBIX AWHAMHYECKHX
MOKa3aTesiel rpy30BOr0 BaroHa OT MapaMeTPOB CKOJIb3YHOB (3a30pOB B CKOJIb3YHAaX M COCTOSHMS KJIMHOBOI CHCTe-
MBI PECCOPHOTO MO/BEIIUBAHUS TEIEKEK) C YIETOM CKOPOCTH JIBIKCHHUS B MPSIMBIX U KPHBBIX MAJIOTO U CPEJHETO
panuyca yuacTtkos ImyTu. HayuyHas HoBu3HA. OnpesiesieHo BINSHUE TEXHUYECKOTO COCTOSIHUS XOJOBBIX 4acTel Ba-
roHa Ha akropbl Ge3onacHocTH ApwxkeHus. [IpakTHyeckast 3HAYMMOCTD. Pe3yIbTaThl TEOPETHUECKUX HCCIIENO-
BaHUI II0 OIPCACIICHUIO JUHAMHUYCCKUX MoKa3aTejeu TPY30BbIX BaroHOB € YYC€TOM TEXHHUYECKOI'0 COCTOSAHHA
CKOJIb3YHOB I'PY30BbIX BAI'OHOB ITO3BOJIAIOT 06’])CKTI/IBHO OLICHUTH BJIUAHUEC TEXHUYCCKOI'O COCTOAHUA TCJICKEK I'PYy-
30BBIX BaroHOB B YacTH ITapaMETPOB CKOJIb3YHOB Ha ITOKa3aTesId 0E30IaCHOCTH JBIDKEHHWS Ha JKEJIE3HOH Jopore
(k03 PHUIMEHTHI TOPU3OHTAIBHON ¥ BEPTUKAIBHON IMHAMUKH, YCKOPEHHE Ky30Ba, paMHas cuiia, KoaddummeHr yc-
TOWYHMBOCTH OT CXOJIa C PEIILCOB).

Kniouegvie crosa: Tpy30BbIE BaroHbl; CKOJB3YHBI TEJIEKEK; CKOPOCTH IBIDKEHUS; NPSAMbIE M KPUBBIE yYacTKU
MYTH; IMHAMAYECKUE MTOKa3aTeIH
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BU3HAYEHHSA TNHAMIYHUX ITOKA3HUKIB BAHTAKHUX
BATI'OHIB 3 YPAXYBAHHAM TEXHIYHOI'O CTAHY KOB3YHIB

Merta. 3ami3HIYHAN TPAHCIIOPT BiAIrpa€e BaXXIIUBY POJb y COLIATHHO-eKOHOMIYHOMY JKUTTI JepyKaBU Ta 3Milic-
HIOE BEJIMKHHA 00CAT mepeBi3Hoi poOoTH. TpaHCIOPTHA ramy3sb MOBHHHA PYXAaTHCS B HANPSIMKY IHHOBaiHHUX 3MiH,
MiABHIIYBAaTH CBOE 3HAYCHHS SK BaKIMBOI TPAH3UTHOI MiACHCTEMHU HA IUISXY OHOBIICHHS HE TiTBKH iHPPACTPYKTY-
pH, a i cTparerii BCiX CKIaJOBHX NEPEBI3HOTO MPOLECY, B TOMY YHCII 1 IpH poOOTi y B3a€MO3B’SI3KY 3 IHIIMMHU BU-
JlaMH TpaHcropTy. Ha cydacHOMY eTarti )KUTTsI CTaBUTh TEepe 3ali3HUYHOI0 Taly33k0 CTpaTeriyHi 3ajadi, OCHOBHI
cepel SIKMX: PO3BUTOK MIBUAKICHOTO PYXy MOi3/iB, 30UIbIICHHS Macu BaHTAXXHUX I1013/1iB, pO3pOOKa HOBOTO PyXoO-
MOTO CKJIay TOIIO. B 3B’S3Ky 3 akTyasbHICTIO 1Ii€] TEMaTHKHU Iepe/l HAYKOBISIMHU IOCTaBJICHa 3a/1a4a, IIPHCBIYeHa
OJTHOMY 3 ACIEKTiB ITiIBUIICHHS ¢()eKTHBHOCTI BAHTAXKHUX IIEPEBE3CHB, a CaMe — JIOCII/KCHHIO BIUTUBY Pi3HUX (ha-
KTOpPIB Ta XapaKTEPUCTUK TEXHIYHOTO CTaHy XOJIOBHX YaCTWH BaHT@)XHUX BaroHIB (SKi HEMHHYYe BUHUKAIOTH IPU
ix ekcruryaTanii) Ha IX OCHOBHI JMHaMi4YHi MOKa3HUKH. Cepesl HUX BaXIIMBY POJIb BIMIrpace i BIAXUICHHS TEXHIYHOTO
CTaHy XOJOBHX YaCTHH Bill HOPMAIBHOTO CTaHy KJIMHOBOI CHCTEMH PECOpPHOrO MiIBIiLIyBaHHA Bi3ka. Merta maHoi
poOOTH TIPHUCBSIYCHA AOCIIIKEHHIO BIDIMBY Pi3HUX (PAaKTOPiB TEXHIYHOTO CTaHY XOIOBHUX YACTHH BAaHTAXKHHUX Baro-
HiB (BIIXWJICHHS PO3MIpIB SIK B KOB3YHaX, TaK i B KJIMHOBII CHCTEMI ITiJI Yac eKCIUTyaTallii) Ha iX OCHOBHI MTOKa3HUKH
— Koe(DIl[iEHTH FOPU30HTAIILHOT Ta BEPTHKAJIBHOI TUHAMIKH, MPUCKOPEHHS Ky30BY, paMHa CHJia, KOe(Ilie€HT CTIHKO-
CcTi Bix cxomy 3 periok. MeTtoauka. J[ociKeHHS IPOBOAMIOCH METOOM YHCEIIFHOTO IHTeTpyBaHHS Ta MaTeMaTH4-
HOTO MOJIENIIOBAHHS JMHAMIYHOI 3aBaHTAKEHOCTI BAHTA)KHOTO BaroHy 3 BUKOPUCTaHHSM IPOTPAMHOTO KOMILIEKCY
«Dynamics of Rail Vehicles» (<DYNRAILy). PesyabraTu. B pe3ynbrari g0ociikeHb 00 BU3HAYCHHS TUHAMIY-
HUX [OKAa3HUKIB BaHT)KHUX BAaroHIB 3 YpaxyBaHHIM TEXHIYHOIO CTaHy KOB3YHIB OTPHMAHO 3aJIE)KHOCTI OCHOBHHX
JMHAMIYHHUX [TOKa3HUKIB, BAHTA)XXHOTO BaroHy BiJl IIapaMeTpiB KOB3YHIB (3a30piB B KOB3YHaX Ta CTaHy KJIIMHOBOI CH-
CTEMH PECOPHOTO IIiBIIIYBaHHS Bi3KiB) 3 ypaXyBaHHIM IIBUIKOCTI PyXy Ha MPSIMHX Ta KPUBUX MAJIOTO Ta Cepe-
HBOTO pajiycy aunsHkax koiii. HaykoBa HoBH3HA. Bru3HaueHO BIUIMB TEXHIYHOTO CTaHy XOJOBHMX YAaCTHH BaroHa
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PYXOMMUIA CKJTAJ] 3AJII3HULIB I TSTA TTOI3/11B

Ha ¢akTopu Oe3nexu pyxy. IIpakTmuHa 3HauyMMicTh. Pe3ynbraTh TEOPETMUHHMX NOCIHIIKEHb LIOA0 BU3HAYEHHS
JMHAMIYHUX NOKa3HHMKIB BaHTQ)KHUX BaroHiB 3 ypaxyBaHHSIM TEXHIYHOTO CTaHy KOB3YHIB JIO3BOJISIFOTH 00 €KTHBHO
OLIIHUTH BIUIMB TEXHIYHOTO CTaHy Bi3KiB BaHTa)KHMX BAaroHIiB B YaCTHHI MapaMeTpiB KOB3YHIB HA IOKa3HUKH Oe3Iie-
KU pyXy Ha 3ai3HuNI (Koe]ilieHTH TOPU30HTAIBHOI Ta BEPTUKAIBHOI JUHAMIKH, IPUCKOPEHHS Ky30BY, paMHa CH-
Ja, KOeQIIieHT CTIHKOCTI BiJf CXOY 3 pEeHOK).

Kniouosi cnosa: BaHTaXHI BaroHW; KOB3YHH Bi3KiB; MIBUAKICTH PYXY; MPSAMIi Ta KPHUBi AUTSTHKH KOJIil; TUHAMIYHI
TIOKa3HUKH
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