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BUDOWA STANOWISKA TESTOWEGO DO BADANIA
WEASNOSCI SPRZEGIEE PODATNYCH

Streszczenie: Od poczatku produkcji maszyn z elementami obrotowymi, producenci spotykali
si¢ z takimi problemami jak wywazenie, oscylacje oraz drgania. Te ostatnio wspomniane
czynniki czgsto powodowaly uszkodzenia elementéw oraz catych urzadzen. Celem
projektantéw stato si¢ eliminowanie niekorzystnych zjawisk/efektow, ktére objawiaja si¢ w
postaci uszkodzen/awarii sprz¢tu. Najlepsza alternatywa jest uzywanie sprzegiet podatnych,
dlatego potrzebne sa stanowiska badawcze do ich testowania.

Stowa kluczowe: podatne sprzezenie watéw, absorpcja/ttumienie nieréwnomiernosci
momentu obrotowego, koto zamachowe dwumasowe

DEVELOPMENT OF TEST EQUIPMENT FOR THE PROPERTIES
MEASUREMENT OF A FLEXIBLE COUPLING

Summary: Since the beginning of the production of rotational machines, designers have
encountered difficulties such as balancing, oscillation and vibration, which have often been
destructive to the manufactured equipment. The designer’s aim was to eliminate the side
effects that manifested themselves in the form of equipment failures. The best alternative was
to use a flexible shaft coupling.
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1. Introduction

Different types of flexible shaft couplings have different characteristics. These
properties change as conditions change, such as a change in load, a change in speed,
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or a change in torque. The parameters of the same type of flexible coupling also differ
depending on the manufacturer and the type of components used in the flexible
coupling. We can also consider a dual-mass flywheel used in automobile drives as
a flexible coupling [1].

In the load tests of flexible couplings, the values of torsional stiffness, the value of
vibration isolation and the elimination of torsional vibration are determined. These
parameters are compared and changed by changing the elements of the flexible
couplings [2]. In order to achieve reliability of data from individual types of flexible
couplings, it is necessary to simulate conditions that are similar to the conditions in
specific devices. Subsequently, the flexible couplings can be applied to the machines.

2. Properties of flexible shaft couplings

Flexible couplings are essentially disc couplings. The drive disc is connected to the
driven disc by flexible elements, which can be made of non-metallic materials (rubber,
plastic) or metal (spring steel). They are designed to transmit torque between two
shafts and consist of three main parts - the drive disc, the driven disc and the spring
member.
Flexible couplings have the following properties:
*  torque shock absorption
*  changes the critical speed of the gear mechanism
e protects the mechanism from resonant torsional vibrations, caused by torque
unevenness
e axiality of connected shafts is not required, mutual axial displacements and
angular deflections are compensated
The connection of the two shafts is exposed to random or regular changes in torque.
These properties also depending on the design, cause the coupling to be subjected to
tensile, compressive, shear or twisting stresses. Both metallic and non-metallic springs
can have different geometric shapes and arrangements in the coupling. Depending on
the type of material, the shape and the arrangement of the spring, many types of
flexible coupling (Fig.1 [4]) can be made [3]. The term flexible coupling can also be
understood as a dual-mass flywheel, which will be mentioned in this article.

Figure 1. Flexible coupling [4]
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2.1. Dual mass flywheel

The dual-mass flywheel (Fig.2.) works like an ordinary flywheel, which at the same
time dampens vibrations. The difference between these flywheels is in its main
component. The flywheel is flexibly connected to the crankshaft. However, the speed
of the flywheel itself remains constant, so the output speed to the gearbox is also
constant and relatively vibration-free [5].
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Figure 2. Dual mass flywheel [5]

The best-known manufacturers of dual-mass flywheels are SACHS, VALEO and
LUK. The designs of the given manufacturers differ, but each of these manufacturers
uses a spring as a damping element [6].

3. Torsional vibration damping testing device

Kinematic excitation of torsional oscillations device (Fig. 3) was built by the
Technical University in KoSice employees to test and identify the properties of
flexible couplings with a vision to develop a new type of flexible coupling, or two-
mass flywheel, where the flexible member will be a gaseous medium [7].

Figure 3. Torsional vibration damping testing device
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The test equipment allows the simulation of different operating modes, which are
characterized by different load frequencies, amplitudes and preload voltages. The
main part of the test equipment, which allows to simulate the operating conditions, is
a transducer that changes the rotational movement to oscillating - in this case (Fig.4.),
it is a four-joint mechanism [7].

Figure 4. Torsional vibration damping testing device

The device is designed for measurement with a free load on the output. In this method,
it is necessary to measure the dependence of the excitation frequency ® and the
excitation amplitude of the coupling rotation @a @max is determined from the
measured values. max is obtained when the system resonates, which is clear from the
theoretical analyses and practical measurements. Since the amplitude of the mass
rotation at the input side with the given mass moment Iy is determined by the geometry
of the four-joint drive mechanism and is therefore known, then the damping
coefficient b of the coupling is calculated after determining the moment of inertia at
output Iz and oscillation frequency at output @, according to formula (1) which is
suitable for couplings with linear and nonlinear characteristics [7].

b=-"24 1, w,. (1)
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The dynamic torsional stiffness of a linear coupling is calculated according
to formula (2)
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If we determine the torsional stiffness for a coupling with a nonlinear continuous
characteristic, it is necessary to perform at least two measurements for two different
deviations of the input amplitude @a. Then, according to the method of equivalent
linearization, formula (3) applies [7].
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The coefficient characterizing the nonlinearity of the coupling as is calculated
according to formula (4)
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The dynamic torsional stiffness of such a coupling is then calculated according
to formula (5).
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The measurement method with free mass at the outlet is particularly suitable for
accurately determining the dynamic torsional stiffness of flexible couplings [7].

4. Conclusion

The constantly improving comfort of passengers in cars leads to the improvement of
the components of the entire propulsion system. This also includes the improvement
and development of dual-mass flywheels. The device for testing their properties will
help us to improve them and design new types of dual-mass flywheels and flexible
shaft couplings.

By improving the functions of test equipment, it is possible to obtain more detailed
test results and thus increase the quality of test results. By optimizing the dual-mass
flywheels, it is possible to achieve more efficient use of the vehicle's power, reduced
fuel consumption and increased driving comfort.
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