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Annomayus. HMccredoeano enusnue npoooibHO-Y2N08bIX KOJeOaHuUll
N0OPeCCOPEeHHOU MACCHl KOJIECHbIX MPAHCNOPMHbIX CPeOCmE ¢ HelUHell-
HOU CUTOBOU XAPAKMEPUCTUKOU CUCTEMbL NOOPECCOPUSAHUS U KUHEMA-
mu4yecKkux napamempoe 08UdCEHUS 800JIb Kpu@OﬂuHEZZHblx yuacnkoes
nymu Ha ycmoﬁqueocmb 08UDICCHUSL. YCmaHOSJIeHO, umo Kpumuuyeckoe
3HA4YeHUue ycmoﬁqueoeo 3aHecenust O0BUMNCEHUS 600.lb Kpu60ﬂuH€ﬁHblx
yuacmkog nymu: a) 6es yuema npoooabHoO - Yel06blX KoaeOaHuil noopec-
COpeHHOIZ MACCbl 3HAYUMENbHO 3A6bIULEHHBIM, 6) OONbUWUM 3HAYEeHUEeM
amnaumy0bl KOaeOaHull nOOPeccoPeHHOU MACCbl COOMBEMCMBYen MeHb-
uiee 3HaueHue KpUmu4eckol CKOpoCmu YCmouuue020 O8UNCEHUs, 8) OJis
KOJIeCHbIX MPAHCNOPMHBIX CPEOCME C NPOSPECCUBHOLL CUNOBOU XApaKmie-
PUCTIUKOU AMOPIMUZAMOPOS8 NPU MATBIX AMIAUMYO KONeOAHUT ABNAEMCSL
OoMLUUM YeM 30 TUHEIHOU UX CUT0B0U XAPAKMEPUCTUKY, 8 0151 pecpec-
CUBHOLL — HAOOOPOM.

Abstract. The influence of longitudinal angular oscillations of the sub-
mersible mass of wheeled vehicles with nonlinear force characteristic of
the system of sprinkling and the kinematic parameters of motion along the
curvilinear sections of the path to the stability of motion is investigated. It
is established that the critical value of the motion-bearing stability along
the curvilinear sections of the path: a) without regard to the longitudinal
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angular oscillations of the submerged mass is considerably overesti-
mated; b) the greater value of the amplitude of the oscillations of the sub-
merged mass corresponds to less than the value of the critical speed of
steady motion; c¢) for wheeled vehicles with a progressive power charac-
teristic of shock absorbers at small amplitudes of oscillations is greater
than their linear power characteristics, and for regressive — vice versa.

Kniouesvie cnosa: Kpumu4decKkasl CKopocmbsb yCl’)’lOZZLIMGOZO éguofceﬂuﬂ,
KoneOaHust NOOPeCcCOPEeHHOU MACChbl, AMRAUMYOd, YACTOMA.

Key words: critical speed of steady motion, oscillations of submerged
mass, amplitude, frequency.

INTRODUCTION

The stability of motion, handling and smoothness of the course are de-
termined not only by external factors (inequalities of the path, its curva-
ture, height differences, coverage), but also internal (distribution of mass
along the vehicle, power characteristics of the suspension system and tires,
but from the dynamics of the submersible and not submersed parts, etc.).
Ensure the smooth running of the wheeled vehicles (KTZ) while driving
along the path with irregularities is capable of suspension system with
nonlinear power characteristics of an elastic shock absorber. The latter
give the submersible mass (PM) a qualitatively new characteristic of its
motion. At the same time as changing the dynamics of PM all the perfor-
mance characteristics of the KTZ are changed. If the question of the influ-
ence of the power characteristics of the suspension system on vertical and
transverse angular oscillations, and on both the stability of motion was
partially considered, then the effect of longitudinal angular oscillations on
nonlinear characteristics of the SP was not properly studied. It is the study
of the dynamics of the submersible mass of the KTZ, and more precisely
its impact on the stability of motion along the curvilinear sections of the
path or maneuvers is the subject of consideration of work.

FORMULATION OF THE PROBLEM

In order to investigate the effect of longitudinal angular oscillations on
the stability of the KTZ along the curvilinear sections of the path for the
calculation model, three mass systems are adopted: the undiluted (front
and rear axles) and the subjected mass. They interact with each other using
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a suspension system - elastic shock absorbers and dampers. It is believed
that during the KTZ movement, the inequality of the road under the right
and left wheels has the same vertical section, and the power characteristics
of the right and left sides of the joint venture are the same. Regarding the
values of the SP characteristics, it is assumed that: the elastic forces of the
front (F1np) and rear (F2np) Suspensions are described by the dependencies
Finn = ¢; - AV*1 (ci, v are the constants, A; is deformation of the 1 elastic
element), and the forces of resistance of the damper devices as a function
of the velocity of their deformations R;,,,, = «; - A; (e, are the constants,
A; is the deformation velocity of the i damper, the forces of counteraction
to the drift of the front Q. and rear Q. axles are proportional to the normal
dynamic forces N; of pressure on the support surface of the road (Q; =

k; - N;, ki are the constants).

The problem is to determine the magnitude of the critical velocity Vv
along the curvilinear section of the radius of curvature p, provided that the
inequalities of the path cause longitudinal angular oscillations of the PM.

DISCUSSION METHOD

The basic ratios of the study of the impact of transverse angular oscil-
lations on the stability of the KTZ motion will be the Kinetic statics equa-
tion and the differential equation of the longitudinal angular oscillations
of the PM

2 S .
Ic 4y 2‘” = —ca(ay(t)-Aey ) - coalby(t)+ Acy ) - ala[a ddl/t/ j B azb[b ddV:] (1)
dt

in which 1 is the moment of inertia of the PM relative to the transverse
axis passing through the center of mass; (t)- the angle of rotation of the

PM around the axis indicated above, a, b are the parameters that charac-
terize the position of the center of mass of the PM. As for the forces of
inertia, these forces are the inertia of the front ¢, rear g¢ axles and sub-

mersible mass in the portable #¢ and relative movements.
Their values are determined according to the dependencies:
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(P, R, P, —weights, respectively, PM and front and rear axles). In relative
motion, the forces of inertia of PM are reduced to a moment w¢ whose
d 2(//

preat

Taken together, the above gives a critical value of the velocity of stable

motion along the curvilinear section of the path, taking into account lon-
gitudinal angular oscillations in the form

value isequal to M@ = -1

R +h)pg
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ke|(P +P)b + Pa - (cla"+2 + czb”z)é,;j*l_
(A +Py)hb+(Ra—Pb)R+h)

V =min

(2)
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where a,, — the amplitudes of longitudinal angular oscillations PM, R, h —
the radius of the wheels and the distance of the mass of the PM mass to
the horizontal line passing through the centers of the weights of the front
and rear axles, ki, ko the coefficients of the resistance of the skidding of
the front and rear tires.

CONCLUSIONS
The obtained analytical dependencies show that the critical value of the
steady motion on the placement along the curvilinear sections of the path,
without taking into account the longitudinal angular vibrations of the PM,
is significantly overestimated. In addition, the higher value of the ampli-
tude of the oscillation of the PM corresponds to less than the value of crit-
ical velocity; For the progressive characteristics of the system of sprin-
kling under the higher values of the static deformation of the system of
sprinkling, the critical value of the speed of stable motion is greater, and
for the regressive, on the contrary, is smaller.
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