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Synthesis of Elastic Characteristics Based on

Nonlinear Elastic Coupling
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In modern engineering, elastic couplings
with metal elastic elements have become
widespread. This is facilitated by the ability
of these devices not only to transmit torque,
but also to prevent negative manifestations
of oscillations in the technical system. In
studies using mathematical models it has
been found that the most positive results
are shown by elastic couplings with
nonlinear elastic characteristics. However,
elastic couplings that have already been
created do not fully meet the stated
requirements, due to their narrow operating
range.

Consider a perspective design of a non-linear
mechanical coupling elastic coupling. For
drawing up of the calculation scheme, we
analyze the functional interaction between
the coupling elements in the process of
operation (Fig. 1).

Fig. 1. Calculation scheme of elastic coupling
with non-linear mechanical feedback:
general (a); simplified (b).

Based on the defined calculation scheme
and taking into account the presence of
additional mechanical structure, the
expression is obtained which determines the
adjustable elastic characteristic of the
proposed elastic coupling.
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To evaluate the capabilities of the device in
relation to the reproduction of elastic
characteristics, a series of calculations was
performed.

In order to determine the relationship
between the curvature of the sections of the
control function and the corresponding
sections of the elastic characteristic, the
control function, which was given in the
form of a step polynomial, was applied.

Based on the results obtained, the possibility
of reproducing the proposed elastic coupling
of the target elastic characteristic was
calculated
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Fig. 5. Formation of the target elastic
characteristic.

Validation of pressure angles points using
the built-in CAD package of the Autodesk
Inventor Series kinematics module showed
that in some sections of , the angle of
pressure exceeds or is equal to 4592, so
jamming is possible in these sections.

In order to prevent this phenomenon, the
geometric indices of the curvilinear groove
were optimized (increasing the radius of the
middle arc). At the same time, a correction
parameter was set, which, taking into
account the input data, is equal to Kor = 20
mm.
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 Based on the studies, it was found that
the synthesis of the adopted target
elastic characteristics indicates the
significant capabilities of the proposed
device for the reproduction of the
necessary, according to certain
requirements, elastic characteristics

* Inthe synthesis of complex elastic
characteristics, the geometric
parameters of the additional mechanical
structure should be controlled by contact
Interaction to prevent jamming
phenomena.

* The calculation of the correction, given
the magnitude of the pressure angle, of
the parameter Kor indicates that in some
cases the radial size of the device, to fully
reproduce its functionality can be
increased.
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