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In the presence of stable cargo flows, the adjacent sections of the screw
conveyor belt fasteners have the prerequisites (for support racks) assumed
to be absolutely rigid. The general principle of studying the dynamics
of the screw conveyor motion is to derive the Lagrange equations
of the second kind taking into account the kinetic energy of the system,
the potential energy of the system, the generalized coordinates and
the harmonics of oscillations. The use of the Lagrange equations
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of the second kind assumes the presence of retaining connections between
the elements of the system, while the connection between the belt
and the supporting shaft is one-sided. Therefore, here we have made the
assumption of the continuous interaction of the belt and the screw shaft.
In the general case, the potential energy of the shaft-belt system consists
of the potential energy of the supports and the belt of the working and idle
(unloaded) sections. Kinetic energy consists of the kinetic energy of the belt
supports, the working and idle parts of the spiral belt, which must take into
account the following: the elastic modulus of the belt material, the moment
of inertia of the cross-section of the screw as a whole, the deflection function
of the belt sections, the force in the working part of the belt, the specific
mass of the screw belt material, the mass of the belt support, the cross-
sectional area of the belt, the specific mass of the transported material.

For analytical recording of the expressions of kinetic and potential
energy, approximating displacement functions can be used, taking into
account the displacement of the working and idle sections of the belt.

The potential energy of the belt sections is based on the forces in the
working and idle parts of the belt.

The kinetic energy of the supporting elements of the screw belt is formed
due to the specific mass of the run material.

The adopted mathematical model of the “shaft-belt” system is the
equation of the perturbed motion in the inertial reference frame of the screw
shaft, and the belt, its working and idle sections, in the non-inertial frame,
that is, the motion of the belt is considered relative to the shaft.

Analysis of the stability of the perturbed motion of the “shaft-belt”
system for the generalized stiffness coefficients in the rest state of the belt
is determined to be absolutely stable.
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