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Abstract. It this article was studied a flexible coupling with a rubber elastic element. In
exploitation period under one direction load, half of all cylinders are working. All of cylinders
are made along with a carrying ring. The elastic elements are subjected to compression. On the
non-loaded cylinders, a centrifugal force acts to cause their radial displacement. By the slow
rubber relaxation of not loaded cylinders, in the case of reverse and impact load it is danger of
can be pinched between the metal claws of semi couplings. Radial displacement and critical
rotation speeds were determined, for non-loaded cylinders, in the time which is derived
pinching the rubber elastic element.
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1. Introduction
For determining of radial displacement and critical rotation speed viewed a flexible coupling
type SEGE (Acc. to BDS 16420-86). Figure 1 shows the section of semi couplings, for seeing of the
rubber elastic element. This type flexible coupling loaded in normal operation conditions, transmit
energy between the shafts couplings by half of the all cylinders.

Figure 1. General brief description of coupling Figure 2. Elastic element
type SEGE

The center of mass on all cylinders are located at a distance r by the center of revolution. The
centrifugal force F load them, it can be determined by dependence (1).
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F=m.reo’, N (1)

Where:
m. - mass of one cylinder, kg;
r - circle radius on cylinders mass center are located, m;
o - angular speed of the coupling, s™.

The indication of the elastic element dimensions is shown in Figure 2.
Deformed shape of elastic rubber elements, loaded with torque and centrifugal loads, created by
FEM analyse software “Solid Work Simulation” is shown in Figure 3. The study is viewed in [4].

Figure 3. Deformation of the elastic element [4]

Schematic representation of the load on the ring holding the working cylinders is shown in Figure 4.
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Figure 4. Load diagram of Figure 5. Hang down the free cylinder

centrifugal force

Slope under operating force in a radial direction from the centre according to [2] is determined by
formula (2).
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Where:
v = k./2 - current angle, ke [1; 2], rad;
z - the number of non-loaded cylinders, pcs;
o = 2n/z - angle between the non-loaded cylinders, rad;
F - the centrifugal force acting on the non-loaded cylinders, N;
E =4,5+5,5 - modulus of elasticity of the rubber, MPa;
J - moment of inertia of the ring section, m*;
A - area of the cross-section of the ring, m?.

Experiments were carried out to capture the static characteristics of different types of type
couplings. It was found that at full unloading the two semi couplings had a relative rotation of the
order 7-13.10°° rad. However, at least 8 seconds are required for complete relaxation of the elastic
element, including those with high stiffness [3, 4].

Under severe vibration and impact loads, the initially free (unloaded) cylinders may be pinched
in the peripheral part of the metal claws of the semi-couplings. This necessitates a limitation of the
radial deformation of the ring and the displacement of the cylinder according to the overall diameter of
the metal claws and their radii of roundness as shown in figure 5.

The radial deflection should be limited by the metal claws according to the standard coupling
sizes as follows:

Oy = T, ©)

Where:
D — outer diameter of the claws of the metal semi coupling, m;
Dr — outer diameter of the elastic element, m;
r; — radius of curvature of the claws, m.

Given that the radial deformation is obtained from the centrifugal force, solving together (1), (2)
and (3), we obtain the dependence on the angular speed at which the maximum deformation in the
species is reached
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From the calculations made for the coupler with a nominal torque of 80 Nm, a critical speed of
rotation of n,, = 1189 min™ is obtained. In the Tablel shows data for a part of a type of couplings in
which the maximum revolutions are taken from the standard and are determined by the strength
condition of the loaded cylinders and the critical revolutions are determined at reversal and impact
loads by the critical angular speed of formula (4).



Table 1 Maximum and critical revolutions.

Torque Number of Max. Critical
T, [Nm] cylinders z Revolutions revolutions
Nimax [Min™] Ner [Min™]

80 8 4500 1189

125 8 4000 1040

200 8 3500 1264

315 10 3000 662

400 10 2700 652

Since the stressed and strain state of the loaded cylinders was examined in detail in [5], the

effect of centrifugal forces on them was not studied in the present work.

2. Conclusion:

1. The standard, BDS 16420-86 has determined the permissible speed of rotation of the

coupling based on the strength of loaded cylinders at nominal torque;

2. In heavier working modes associated with reverse or strong impacts, account shall be taken

of the permissible critical speed after which there is a risk of pinching the cylinders between the metal

claws.

3. Increasing the critical rotational speed can be obtained by increasing the thickness and the

axial size of the ring holding the cylinders.
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