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From the literary sources known the equation of the traction
balance of vehicles, including cars, which is derived from the
condition of the interaction of the entire machine with the road
(base). The inertia force entering the traction balance equation is
calculated through the coefficient of accounting for the rotating
masses of the entire machine. In addition, in the literature describes
the calculation of the interaction of single wheels by the road,
depending on the nature and direction of the forces and moments
acting on these wheels, that is, different modes of power loading of
the wheels. At the same time, the connections of the front and rear
wheels in the general regime of their force loading are not given and
are not considered, respectively, the equations of the power balance
of the wheels separately in cases of their uneven motion are absent.
Therefore, the consideration of the individual processes of
interaction of modular wheels with the road is necessary to establish
the relationships between them, as well as with the machine as a
whole. In particular, this concerns the redistribution of tractive
forces on the wheels of machines in assessing their patency and
efficiency.

To assess the traction and coupling properties of self-
propelled wheeled all-wheel drive vehicles and justify the reasons
for the redistribution of tractive forces on their wheels, it is
necessary to choose the simplest design scheme, that is, their four
wheel variant. In this case, the parameters of the wheels of
machines, depending on the properties of the wheels themselves and
the type of power transmission, will be considered, assuming that
the support is solid. At the same time, the effect of transient
processes is excluded from the analysis, since we will only consider
the initial steps in the formation of parameters in conditions of
acceleration of machines.

With the motion of full-drive vehicles with a blocked
transmission even in a linear trajectory, at low speed there is a
circulation of power in the transmissions due to the re-distribution

of traction forces on the wheels. The reason for such phenomena is
applied to cars with a wheel formula 4x4 is that their front wheels
are relative to the rear lagging (with the equality of weight
conditions of bridges and air pressures in tires) when starting during
acceleration /1, 2/. The torques on the wheels of the machine in the
process of its starting (at constant air pressures in the tires of all
wheels) will obey the condition:

M., > M,,

K
M . M,, - Torque respectively on the front and rear wheels,

which is confirmed by experiments performed on the machine 4BC-
10 /3/. At the same time, the pressure in the tires of the front wheels
above the air pressure in the tires of the rear wheels ensures an
increase in the rolling radius of the front wheels over the radius of
the rear wheels /1, 2/, and the condition is fulfilled accordingly

M ,>M _,, which is also confirmed in the work /3/.

The cars Ural 377 (6x4) and Ural 375 (6x6) also have the
following reasons for the re-distribution of traction forces
regularities in the differences in the radius of movement of the
wheels of various drive train /1, 2/. All of this also agrees with the
experiments /4/.

Proceeding from the analysis it can be seen that in order to
more fully determine the reasons for the redistribution of tractive
forces between the wheels, it is necessary to choose the design
scheme of a vehicle consisting of 4 driving wheels as the simplest in
this respect and for this calculation scheme to develop a model of
redistribution of traction forces on modular wheels Its various axes.

Consider the interaction of the front drive wheel of the machine
with the road (picture 1).

Picture 1 — Interaction of the front drive wheel with the road

According to the calculation scheme, we obtain equations /5, 6/:

Xl = X.Ml + Pul = XMl + jml'
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X1 — the tangential reaction of the road to the front wheels, H; X .1 — reaction of the rear of the car to the front wheels, H; Z; — reaction

of the road to the front wheels, H; M, — moment of inertia of the wheel, Hwm; M -, — traction moment of the front wheel, Hv; P, -
inertial force of the forward moving wheel, H; J/q — moment of inertia of the motor rotor, kg.MZ; J1 — moment of inertia of the front

wheel, kga?; PTl — tractive power of the front wheel, H; M, — weight to front wheels, kg; j — acceleration, n/5% T - rolling resistance
coefficient; & —angular acceleration; I' — wheel radius, .
Solving equations (1) and (2) we obtain /5,6,7/:

i . . . J . iZ +2J
Xa=Pn-17,f _rlz(JﬂlTZPUTP +23))—jm, =P, -z, f — jm (1+ Uy TF}ZT:Z 1))’ 4
1

j

X, =P, =Py r_z(‘],qiTZPUTP +2J,) Q)

J, i2 +2J
( arelTre 1) - attached to the front wheels coefficient accounting rotating masses; Pfl- rolling resistance of front

m,r?

wheels, H; G, - the weight falls on the front wheels, H.
Consider the interaction of the rear driving wheel of the machine with the road (picture 2).

Opn =1+

-
L=
Picture 2 — The interaction of the rear driving wheel with the road

According to the calculation scheme, we obtain equations:

XZZXM+Pu2:XM+jm2’ (6)
z,a+X,r+M, =M, Q)
X, =P, -17,f _rlz(‘]}li'l?PnTP +23,), (8)
P,=jm,, g=%, M, =Jd,e,

X, — the tangential reaction of the road to the rear wheels, H; X  , - reaction of the front of the car to the rear wheels, H; Z, — normal

reaction of the road to the rear wheel, H; Mu2 — inertia of the rear wheels, Hv; M 7o — traction moment on the rear wheels, Hw;

P, — inertia force of the forward-moving rear wheels, H; P, - tractive power of the rear wheels, H; J ; - moment of inertia of the motor
rotor, kgmz; Jz— moment of inertia of the rear wheel, kgmz; mz- weight to the rear wheels, kg; j — acceleration, w/s?; f- rolling

resistance coefficient; & — angular acceleration; I' —wheel radius, .
Solving equations (6) and (7), we obtain /5, 6, 7/:
. -2
(J 77 + 2‘]2))
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rear wheels, H.
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