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Purpose. Development of a wheel pair with wheels that provide protection against derailment due to counter-
flanges and substantiation of efficiency of its applying at mining transport.

Methodology. Mathematical and simulation modelling of geometric, friction and dynamic parameters of contact
interaction between the wheel and rail of the proposed wheel pair by applying difference equations, elements of theo-
retical mechanics, mechanical system dynamics, analytical geometry, etc.

Findings. The authors have proposed scientifically grounded engineering solution for designing the wheel pair that
has wheels with counter-flange which satisfies the existing standards of vertical and horizontal dynamics and move-
ment stability index. Results of calculations for coefficients of dynamics and transverse stability for the wheel pair with
wheels that have counter-flange are the same as computational data for freight cars with all-rolled wheels over the
range of 10—15 % and no more than standard values.

Improved contour of the rail wheel with counter-flange has been developed. It provides the additional contact in
horizontal plane while transverse vibrations of the wheel pair relative to rail track and makes carriage more stable and
increase the resisting force of the wheel against derailment when passing curved section of line.

Originality. Methods for creating working contour of wheels for special-purpose rolling stock that takes into con-
sideration counter-flange at the rolling surface were further developed. Force interaction patterns of wheel pair with
wheels that have counter-flange and side edge of rail top have been obtained for the first time. Relation that describes
the influence of transverse force during performance of car on curves at contact of wheel with counter-flange with rail.

Practical value. The authors have developed a wheel pair for mining transport whose contour has the additional
running track and counter-flange that protects against derailment when base flange of wheel rolls in working surface
of rail or there is way spacer due to rail elastic deformation. The wheel pair design suggested is covered by Ukrainian

patents for utility modal.

Keywords: wheel pair, two- flange wheel, derailment, wheel flange, railway track

Introduction. One of the main criteria for safety of
freight transportation by mine vehicle is prevention of
derailment which may have disastrous consequences.

This is one of the most important problems for the
railway transport and it is a part of movement safety
control problem. According to the work [1], decrease in
the number of derailments is one of the main tasks in
researching wheel-rail interaction.

The basic kinds of derailment include derailment due
to the wheeling onto the rail [2] and track thrusting — rail-
head is pressed-out by one wheel flange due to its spring
decline and the other wheel falling off another rail [3].
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Consequently, it is important to create such elements
of truck (elements of the wheel-rail system) that provide
movement stability and preclude the possibility of wheel
flange rolling onto railhead as well as feature counterac-
tion to derailment when spring rail deflection [4]. Cur-
rently, there are no mathematical models and relations
which take into account influence of additional elements
on vehicle safety [5].

Analysis of the previous research. Analysis of research
studies on wheel-rail interaction proves that dynamic
movement parameters, overcoming resistance forces
and safety of movement in transport mainly depend on
the processes in wheel-rail contact. Scientific works of
V.A.Lazaryan, Ye. P. Blokhin, G.I. Bogomaz, M. F. Ve-
rigo, S.V.Vershinskiy, V. D. Danovich, Yu.V. Dyomin,
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V. N. Ivanov, M. B. Keglin, M. B. Kelrikh, A. M. Konya-
ev, M.L.Korotenko, L.A.Manshkin, O.M. Pshinko,
M. O.Radchenko, O.M.Savchuk, V.F. Ushkalov and
those by foreign researchers F.Carter, K.Muller,
H.Heyman, etc. are dedicated to different aspects of
wheel-rail interaction.

Parameters of wheel-rail interaction in different zones
are non-unique: firstly, wheel-rail interaction must pro-
vide low resistance to train movement and reduce friction
between the wheel flange and the side surface of a railhead.
Secondly, providing necessary tractive force requires pro-
viding quite a high level of wheel-rail adhesion [6].

Analysis of existing research studies on derailment
[7] shows that this problem should be solved on the basis
of a complex approach that includes improvement of
wheel design that is, first of all, responsible for safety of
movement.

Unsolved aspects of the problem. One of effective
methods to achieve an objective is improvement of
wheel pair design. The article proposes a new design of
the wheel pair that provides prevention of derailment
due to counter-flange and makes its operation possible
upon the availability of track switches and other struc-
tural elements of mine track (Fig. 1).

The profile of the new wheel pair incorporates the
following feature — it has the counter-flange in addition
to the main flange. The rolling surface is connected with
the counter-flange by ease curve with a curve radius in
transfer points R,, R; R, and creates extra rolling profile.
The overall width of the rim of the wheel is increased
due to the rail width and free split (Fig. 1). Extra-profile
allows the wheel to return to the standard position at
tread circle due to the curved surface. The height of the
counter-flange, which is less relatively to wheel tread
circle, does not allow the wheel to contact track switch
and other equipment of the rail track [8§].

In the case of emergency, when one wheel of the
wheel pair rolls onto railhead by its inner flange, the
other wheel contacts the outer side due to the counter-
flange and creates a force that reacts against derailment.
It is noteworthy that wheel rolling on extra-profile is
emergency cycle of operation.

Researching the efficiency of derailment prevention
due to the counter-flange is a task and content of the
present paper.

Objective of the article. Creation of the wheel pair for
mine vehicle that has the wheels that provides preven-
tion of derailment due to counter-flange and substantia-
tion of its efficiency on the basis of mathematical and
simulation modelling of interaction of wheel profile ge-
ometry, dynamics of contact interaction with the use of
differential equations, elements of theoretical mechan-
ics, analytical geometry, etc.

Presentation of main research. Mathematical formula-
tion of wheel-rail force interaction during movement is
performed considering its changes in plan, i.e. in curved
parts of track. This calculation is based on the model of the
wheel pair that has a counter flange to prevent derailment.

When calculating normal forces of wheel-rail inter-
action, their contacts areas are presented as points 4 and
B (Fig. 2).
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Fig. 1. Comparison of profiles of the standard solid-rolled
wheel and the proposed wheel:
W -+ (1 — solid-rolled wheel profile (National State Stand-
ard 9036-76 ); B + 0 — proposed wheel with counter-
flange; 1 — inner solid-rolled flange of wheel; 2 — the main
rolling profile; 3 — counter-flange; R, R,, Ry, R, — curve
radius in transition sections of the curved surface that con-
nects the counter-flange and the wheel; 4 — extra rolling
profile

A part of centrifugal force of inertia Cacts on the
bogie. This force depends on movement speed and di-
rects from the side of exterior rail Y; [9]

where £ is raise of the exterior rail, presented as 4 =
=2s5v?/gR =12.5v%/R; m is the number of bogie axles; g=
=9.81 m/s? — acceleration of gravity (free falling); 2s is
the distance between taping lines of the wheel pair; v is
the movement speed; R is the curve radius in curved part
of track.

Force of inertia can be represented as H; [9]

_ PV’
i gR ’

where P, iscarriage shipping weight (kg); v is the move-
ment speed, m/s; R is the radius of curve, m.

We will use the concept of outstanding acceleration
instead of centrifugal force [9]

v: A
ac :___gﬂ

where a.= 0.7m/s?is considered as overload capacity.
Force of wheel compression on the rail head is cal-
culated according to the formula

Y= A(4k%] + BFy + CH7

where A, B, C are observed adjustment coefficients that
take into account the impact of the assumptions intro-
duced; k is the creep coefficient (pseudo sliding)

k= (60+80)V Nr (N is loading, normal pressure at the
contact point; r is the wheel radius); /; is half the dis-
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Fig. 2. Analytical model of is the wheel pair that has the wheels with counter- flange loaded with static and dynamic com-

ponents of forces:

W s the main profile of the wheel; W is an extra profile of the wheel; H, is the side pressure on the wheel that guides (overruns); H,
is a component of frictional force [8]. V|, V, are the forces generated when counter-flange contact

tance between neighbouring axles of the wheel pairs; R
is the radius of curvature made from the curve centre
through the centre of gravity of the wheel pair to the
outer rail; Fx= N - nis lateral friction force of the wheel
on rails (0.25), it can change according to the weather
and physic-chemical parameters of the surface; N is ver-
tical loading of wheel on rail).

The rail lateral pressure on the overrunning wheel H,
is presented as total forces Y,, ¥; and H,according to [9]

H1=Yp+ Y.+ H,,

where Y, = k,0/2 is the lateral pressure of the frame
on the wheel pair (k, = 0.3 + 0.6 is the coefficient of
frame pressure that depends on dynamic parameters
of the carriage in the horizontal plane, movement

speed and track condition; Q, kgf, wheel pair static

loading on the rail); Y, =2(1—8) jh% is the lateral

force of inertia of the wheel pair and rigidly connect-
ed parts which occurs when passing horizontal track
inequalities (8 = 0.65 + 0.9 is the amortization coef-
ficient in the vertical plane; j, is the acceleration coef-
ficient of the wheel pair); H, =fQ/2 is the lateral com-
ponent of friction force between inside wheel and the
rail (f=0.15 <+ 0.25 is the friction coefficient between
the wheel and rail).

Provided a balanced state of the car, the vertical re-
action force R, of the outer rail to the car wheel is [9]

Ry=(1/29)[Q(s = h.O)+ Pcho+ Ph, — Py,

where Qis the car weight; 2s is the distance between tap-
ing lines of the wheel pair; 4., A, h,stand for height of
force points above the level of rail heads, correspond-
ingly P., P,, P,; 0 is the car inclination (rolling motion);
P., P, are centrifugal force (P, = Cy) and wind pressure
force, correspondingly; P, =whN is the horizontal cross
component of force N (according to calculate norms
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N <2,5MN) in connection (y, = L./R is the angle be-
tween longitudinal axles of car body and adhesion at
curve part of track in radius of R).

Horizontal force of dynamic pressure of the wheel
on the rail head Pj and vertical force P,, are used to cal-
culate pressure force of the wheel on the rail [9]

b-a, b

r
PB=2Qst T(l_kdw)ikarm iF}J7+quT’

where Q,, is the static loading on the neck of axle; g,,, is
the wheel pair weight (g, = mk,,); k4, is the coefficient
of dynamics due to vertical oscillations of carriage

k. = Qi1+ 0y
dw 2Qst s
kgm 18 the coefficient of dynamics due to body rolling
motion

k _ Qdf 1 Qdf 2,
drm 2 Qst >

Q4 and Qg are dynamic vertical forces acting on the
neck of axle;.F), is the force acting from the frame; b is
half of the distance between the axles of spring group-
ings of the car; a is the distance between the wheel flang-
es of the wheel pair.

External friction force in the contact zone is present-
ed as

W= FT+ Fk+ Fo,

where Fj is the sliding frictional force F, < Nf,. (N is the
normal force acted at the wheel; f,. — is the wheel-to-rail
traction coefficient); Fyis the dry friction force: F=uN
(p is the dry friction coefficient (0.25); N is the normal
pressure force at the point of the rail-road contact); Fj is
the friction force of the wheel rolling along the rail £}, =
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2k
:(G+Gcr )3 (G and G,, is the weight of cargo and

carriage, D is the wheel diameter on tread circle; k is the
friction coefficient of the wheel rolling along the rail).

The numerical implementation and analysis above
show that providing stable movement of the wheel that
has a counter-flange requires taking into consideration
interdependency of individual components of their force
interaction in the design: the friction coefficient in the
wheel-rail contact, the angle of inclination of the wheel
flange, forces of wheels that roll onto and off, car axle-
loads, weight of a train, movement speed, sliding forces,
temperature, specific pressure in the wheel and the rail
rolling surface contact point [10]. Redistribution of
forces due to applying counter-flanges that prevent
crawling (sliding) of wheels on the rail head must be
taken into consideration in addition to classical distribu-
tion of forces.

To check the efficiency of the wheels with additional
counter-flange the authors have performed simulation
modelling of movement of a loaded tank-car along the
right curved track of 300 m radius. To receive demon-
strable data, the following assumptions were chosen:

- length of curve — 400 m (100 m of in-coming curve
+ 200 m of circular curve + 100 m of elution curve);

- movement speed was chosen to be higher than ac-
ceptable for such curves;

- rails without unevenness;

- the distance between the outer side of rail and the
additional flange &, — 15 mm.

To analyse the process of interaction of wheels that
have counter-flange with the rails, the following oscil-
lograms were recorded while modelling:

- lateral assignment of the first in the direction of the
motion wheel pair;

- lateral forces of interaction of the first wheel pair
and the left rail;

- lateral forces of interaction of the firs wheel pair
and the right rail.

Oscillograms of lateral assignment of the first wheel
pair are illustrated in Fig. 3.

Lines 1 illustrate the wheel without additional flange
and lines 2 show the wheel with the additional flange.

Demonstrated results show cross movement of the
wheel pair along the track. At first, the left wheel mov-
ing along the transition part at the beginning of curve
(0 < X < 100 m) comes close and presses to the outer
rail. Then moving along circular curve (100 m < X <
< 300 m) the left wheel is fully pressed to the outer rail
and keeps moving to the left, rolling onto the rail. Fi-
nally, when coming out of the curve (300 m < X <
< 400 m), the wheel gradually extends away from the
outer rail and returns inside the tack. Modelling results
prove the efficiency of applying the wheel pair with
counter-flange. It improves carriage stability and in-
creases the resistance against derailment when passing
curve parts of the track.

Conclusions and prospects for further development.

1. The authors have developed a wheel pair for mine
transport that profile has the additional running track
and counter-flange that provides the additional contact
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Fig. 3. Oscillograms of lateral forces of interaction of left
(a) and right (b) wheel of the first wheel pair with left
and right rail correspondingly

in a horizontal plane while lateral vibrations of the wheel
pair relatively to the track, provides the stability and in-
creases the resistance against derailment when passing
curved part of the track and in the case of spring deflec-
tion of the rail as a result of force interaction.

The design of the wheel pair that has the additional
counter-flange is covered by Ukrainian patents for util-
ity modal.

2. Providing stable wheel movement on the rail re-
quires taking into account interdependence of geomet-
rical, frictional and dynamical parameters of the
wheel-rail interaction at the stage of designing. It is
necessary to consider redistribution of forces due to
presence of the wheels with counter-flange in addition
to classic distribution of forces in the wheel-rail con-
tact zone.

3. The authors have found analytic dependencies for
wheel pairs with the wheels that have counter-flange
that characterize influence of lateral forces on stability
of movement under the conditions of counter-flange
and rail contacting.

4. The efficiency of applying the wheel pair with
counter-flange has been proved on the basis of mathe-
matical and simulation modelling of geometrical, fric-
tional and dynamical parameters of interaction of the
wheel pair that has the wheels with counter-flange. It
increases stability and resistance to derailment when
passing curved parts of the track.

5. Implementation of the proposed wheel pair that
has counter-flange at mine transport and special-pur-
pose rolling-stock will provide improving safety of
movement and carriage integrity as well as social and
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economic effect due to decrease in emergency and di-
sastrous consequences.
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MeTta. CTBOpeHHSsI KOJIiCHO1 Mapu, 110 Ma€ KoJieca 3
3aXMCTOM Bill CXOMy 3 PEHKOBOI KOJIii Y BUIJISIII KOHTP-
rpeOeHiB, Ta OOrpyHTYBaHHS €(dEKTUBHOCTI il BUKO-
PUCTaHHS IJISI PyXOMOIO CKJaay TipHUYOPYIHOTO i
1IAXTHOTO TPAHCIOPTY.

Metoauka. MaTtemaTdHe Ta iMiTalliliHe MOOEIIO-
BaHHSI TEOMETPUYHUX, PPUKUINHUX i TUHAMIYHUX T1a-
paMeTpiB KOHTAKTHOI B3aEMO/Iil Kojeca 3 peiKkorw 3a-
MPONOHOBAHOI KOJIICHOI Mapyu 3 BUKOPUCTAHHSIM JIU-
(bepeHIiiTHUX PiBHSIHD, €IEMEHTIB TEOPETUIHOI MeXa-
HIKM, TUHAMIKM MeXaHIYHUX CUCTEeM, aHaJiTUYHOI re-
OMETpii TOLIO.

Pe3ynbTaTu. 3anporioHoBaHe HayKOBO-OOIPYHTO-
BaHe TeXHiYHe pillleHHsI KOHCTPYKTMBHOTO BUKOHAH-
HsI KOJIICHOI Mapu, sKa Ma€ KoJjieca 3 KOHTPrpeOeHeM,
1110 BiIMOBiZA€ iCHYIOUMM HOpMaM 3a KpUTEPisSIMU Bep-
TUKaJbHOI Ta TOPU3OHTATBHOT IMHAMIKM, a TAKOX IO~
Ka3HMKAaM CTiliKocCTi pyxy. Pe3ynbrati po3paxyHKy KO-
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eilieHTiB IMHAMIKHU ¥ TIOTIEPEYHO] CTIMKOCTI 1151 KO-
JIICHOI mapu 3 KojecaMM, 10 MaloTb KOHTPrpeOiHb,
30iratoThbCsl 3 pO3paxXyHKOBUMM, JAHUMMU JIJIsl BAaHTAX-
HUX BaroHiB i3 CYLiJIbHOKaTaHUMU KOJiecaMu B MexKax
10—15 % i He nepeBUILYIOTh HOPMATUBHUX 3HAYEHb.

Po3pobiieHo BiocKoHajaeHuii mpodiib 3ali3HUYHO-
TO KoJieca 3 KOHTprpedeHeM, 1o 3abe3mneuye qoAaTKo-
BUI KOHTAKT Y TOPU30HTAIbHIl TJIOIIMHI TP TToTepe-
YHMX KOJIMBAHHSIX KOJICHOI Mapy BiTHOCHO PEeKOBOL
KOJIi1, TOAa€ eKiraxy CTIMKOCTi Ta 301bIIY€E CUIN OIO-
Py KOJIiC MPOTHU CXOMy 3 PEHOK MpU MPOXOMKEHHI KpU-
BOJIIHIAHUX AUTSHOK KOJIi1, 8 TAKOX MPU TIPYKHOMY Bifl-
XUJICHHI peiioK y pe3yJibTaTi CUJIOBOI B3aEMO/II.

HaykoBa HoBH3HAa. OTprMaia MOJATBIINI PO3BU-
TOK METOIMKa CTBOPEHHSI poOOYOro Mpodiaio KOIic
D71 CIIEILiaIbHOTO PYXOMOTO CKJIaay, III0 BPaxOBYE
KOHTPTpebiHb Ha TOBEPXHi KOYEHHS. YTeplle OTpu-
MaHi 3aKOHOMIipHOCTiI CMJIOBOi B3a€EMOJii KOJiCHOI
rmapu 3 KojiecaMu 3 KOHTprpedeHeM Ta 0idyHoOi IpaHi ro-
JIOBKM peiiku. Yrepliiue oTpuMaHa 3aJIeXHICTh, 110 Xa-
paKTepu3ye BIUIMB MOMEPEYHUX CUJI MPU BIMCYBaHHI
eKilaxy y KpuUBi IpU KOHTAKTi KoJjieca 3 KOHTprpeoe-
HEM i3 peiikoro.

IIpakTuyna 3HaummicTs Po3pobiieHa kosicHa mapa
IUISL PyXOMOTO CKJIaAy TipHUYOPYIHOTO ¥ IIAXTHOTO
TPAaHCTIOPTY, MPOdiab SIKOI XapaKTepU3yeTbCs HasIB-
HIiCTIO I0JATKOBOI JOPiKKM KOYEHHsI Ta KOHTprpeode-
H{, 1110 3a0e3Meuye NPOTUIiI0 CXOAy KOJICHOI mapu 3
perioK y Tol Yac, KO OCHOBHUI TpebiHb KoJieca BKO-
Yy€eTbCS Ha poOOUYY MOBEPXHIO PEKU a00 Ma€ Miclie
po3mip Kol B pe3yJbTaTi mpyxHoi nedopmallii peiiox.
3anponoHoBaHa KOHCTPYKIisl KOJICHOI Mapu 3axullie-
Ha MaTeHTaMU YKpaiHU Ha KOPUCHY MOJEb.

Kmouosi cioBa: Kozicna napa, konmpepebinb, cxio 3
peliok, epebinb Koneca, peikoea Konis

Hean. Co3naHue KoJeCHOI mapbl, KOTOpasi UMEET
KoJieca C 3alIUTO OT CXOJa C PeJTbCOBOTO IyTH B BUIE
KOHTIpeOHel, u 060cHOBaHUE 3(PPEKTUBHOCTU €€ UC-
TOJTb30BaHUS [IJIST TOIBUKHOTO COCTaBa TOPHOPYIHOTO
1 IIAXTHOTO TPaHCIIOPTA.

Metomuka. MaTeMaTnuyecKoe YW MMUTAIIMOHHOE
MOICIMPOBAHUE TEOMETPUUYCCKUX, (DPUKIIMOHHBIX U
ITMHAMUYECKUX ITapaMeTPOB KOHTAKTHOTO B3aMMOJIEHi-
CTBUS KOJIeCa C PEIbCOM MPEMIOXKEHHON KOJIECHOM
rnmapbl ¢ MCIOJIb30BaHUeM auddepeHIMaTIbHbIX ypaB-
HEHU, 2JIEMEHTOB TEOPETUUYECKON MEXaHUKU, TUHA-
MUKHM MEXaHMYECKUX CUCTEM, aHAJTUTUIYECKOI reoMe-
TPUU U T.JI.

PesyabTatel. [IpenioxeHo HAy9HO-0OOCHOBAaHHOE
TEXHUUYECKOE pelleHWe KOHCTPYKTUBHOTO WCITOJIHE-
HUS KOJICCHOM Maphl, KOTOpast IMeeT KoJjieca ¢ KOHTP-
IrpeOHEM, 9YTO COOTBETCTBYET CYIIESCTBYIOIINM HOPMaM
10 KPUTEPUSIM BEPTUKATIBHON U TOPU30HTAIIBLHOU M-
HaMUKM, a TAKKe TT0KA3aTeJISIM YCTOMIMBOCTH IBIXKE-
Hus. Pe3ynbraTsl pacueta KO3(p@UIIMEeHTOB TUHAMUKNA
U TIOIIEPEYHOM YCTOMYMBOCTHU IJIsI KOJIECHOM ITaphbl C
KoJlecaMU, UMEIOIIMMU KOHTPrpedbeHb, COBMANAlOT C
pPaCYETHBIMU JTAaHHBIMU ISl TPY30BBIX BATOHOB C 11€JTb-
HOKaTaHBIMU KoJiecaM¥ B ripeaenax 10—15 % u He nipe-
BBIIIAIOT HOPMATUBHBIX 3HAYCHUIA.
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PazpabortaH ycoBepllieHCTBOBAaHHBIN MTPO(UIb 3Ke-
JIE3HOAOPOKHOTO KoJieca ¢ KOHTPrpeOHeM, 4To obe-
CIIEUYMBAET JOIOJTHUTEIbHBIN KOHTAKT B TOPU30OHTANIb-
HOM TIJIOCKOCTH TIPY MOTIEPEUHBIX KOJICOaHMSIX KOJIEeC-
HOI mMapbl OTHOCUTEJILHO PEILCOBOTO MyTH, T00ABIISIET
SKUIMAXy YCTOMYMBOCTU Y YBEJIUYMBAET CUJIBI COMIPO-
TUBJIEHUSI KOJIeC MPOTUB CXOAa C PEIbCOB IPHU IPO-
XOXIEHUW KPUBOJUHEWHBIX YYACTKOB MYTH, a TaKXKe
Mpu yIpyroM OTKJIOHEHWU PeSIbCOB B pe3yJibTaTe CU-
JIOBOTO B3aMMOJICHICTBUS.

Hayuynas nosusna. [lonyuyuna naibHeilee pa3Bu-
THE METOAMKAa CO3IaHMs padodero IMpoduiIst Kojec
IJIS CIIeIIMAIbHOTO TOABIDKHOTO COCTaBa, KOTOpas
YUIUTHIBaCT KOHTPTPeOCHDb Ha TIOBEPXHOCTU KaUeHMUS.
BnepBrie moy4eHBl 3aKOHOMEPHOCTHU CHJIOBOTO B3a-
UMOJIEUCTBUS KOJECHOM Maphl ¢ KOJIECaMU C KOHTpP-
rpebHeM 1 OOKOBOI rpaHU rOJIOBKM pebca. BriepBoie
MoJIyueHa 3aBUCUMOCTD, XapaKTepU3yolasi BAUSHUE
MOTEePEeYHBIX CUJI MIPU BIUCHIBAHUM dKUMaXa B KpPU-
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BIIJIMB AHTUBJIOKYBAJILHOI CUCTEMU HA OCHOBHI
IMAPAMETPU TPAHCMICII TPAHCIIOPTHOI'O 3ACOBY

Purpose. The objective of the paper is to study antilock brake systems (ABS) effect upon the basic parameters of
hydrostatic mechanical transmission (HMT) in the process of emergency braking.

Methodology. The research has involved current methods of solving differential equations of mathematical model
of transport vehicle braking process as well as the comparing methods to analyze braking process involving ABS and
emergency braking at the expense of braking system in terms of kinematic disconnection of engine from a driving

wheel with HMT of various schematic designs.

Findings. As a result of the complex theoretical research, the effect of ABS upon operating pressure differential
within hydrostatic drive, angular velocity of hydraulic pump shaft, range of values of angular velocity and driving and
driven clutch shafts, braking efficiency of a transport vehicle, and transport vehicle deviation from the specified trajec-

tory have been determined.

Originality. It is the first time when quantitative assessment of ABS effect upon HMT kinematic and power param-
eters has been performed; it allows increasing technical level of transmissions even at the wheeled vehicle design stage
at the expense of timely considering of possible overload occurring while operating in the process of ABS braking.

Practical value. The proposed methods and applied mathematical models have made it possible to develop the
approach to determine and take into account possible HMT overloads arising in terms of wheel transport vehicle with

ABS braking even within the design period.

Keywords: /ydrostatic and mechanical transmission, transmission, wheel transport vehicle, braking process, control-

lability, braking efficiency
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