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It is known that all the mechanical energy consumed by drivers during the operation of
technological machines and equipment is not spent on useful work. A certain part of the
consumed energy is used to overcome the friction between the working bodies during the
process of technological machines. Therefore, it is one of the urgent issues to study the
elementary reasons for the short-term deterioration of rubbing surfaces.

As a result of the uneven rotation of the shafts of the working body of technological
machines, increased rotational vibrations occur, causing longitudinal and transverse
vibrations in sliding bearings. This, in turn, causes an increase in harmful effects between
the bushing and the shaft.

To ensure the reliable operation of the sliding bearing, it is first of all important to
correctly implement the design of the sliding bearings in the technological machines.

In order to solve the above problems, a new improved design of a sliding bearing with
an inclined longitudinal groove was developed.

The inner cylinder of an improved plain bearing is shown in Fig 1 below.

The recommended improved sliding bearings were introduced taking into account the
operating modes of the technological machine. In order to compare the indicators of the
wear level of the cylinders of the proposed improved sliding bearing compared to the
existing sliding bearing, the change values of the amount and weight of the wear of its inner
and outer cylinders and the rate of wear were studied depending on the time of operation.
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Fig 1. Improved plain bearing inner cylinder with inclined longitudinal groove

In order to compare the indicators of the wear level of the cylinders of the proposed
sliding bearing with respect to the existing sliding bearing, the change values of the amount
and weight of the wear of its inner and outer cylinders and the rate of wear were studied
depending on the working time.

Due to the differences in the number and sizes of the longitudinal grooves opened on
the outer surfaces of the inner cylinder of the proposed sliding bearing structure, as well as
the material of the outer cylinder (bushing), the mutual differences in the level of wear of
these inner and outer cylinders were studied.

The following failures are more common in sliding bearings:

- uneven wear of the outer cylinder of the sliding bearing and the formation of cracks;

- uneven wear under the influence of friction forces between the inner and outer
cylinders;

- due to the wear of the outer cylinder (sapfa), the screw shaft moves away from the
center of the air chamber of the technological machine;

- increase in the amount of noise emitted by technological machines due to the uneven
friction formed between the cylinders of rotating kinematic pairs.

Based on the obtained results, graphs were made showing the dependence of the level
of wear on the outer cylinder of the sliding bearing on the number of longitudinal grooves
opened on the inner cylinder. Fig 2.
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Figure 2. The graph of dependence of the wear level of the outer cylinder of the
sliding bearing on the longitudinal and oblique longitudinal grooves opened to the
inner cylinder.

From the results of the experiment, it can be seen that when the technological sliding
bearing of the rotating oil press machine is prepared with an inclination angle of b=5 and
b=10 degrees in relation to the axis of rotation of the longitudinal groove, and tested in the
experiment, the wear level of this sliding bearing is A plain groove (b=0) sliding bearing has
a correspondingly reduced 6-10% wear rate.

Based on the results of scientific and experimental research, it can be said that as a
result of implementation of the recommended design of sliding bearings, taking into account
the kinematic and dynamic parameters, it is possible to achieve their energy and resource
efficiency during the operation of the technological machine.
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