Editor's space

REDUCTION OF VIBRATION AND NOISE GENERATED BY
MULTIPOINT SOURCES OF DYNAMIC CONTACT PROCESSES

As known from the kinematics theory of involute gears, in order to
ensure the continuity of the rotational movement, it is necessary to have
already engaged an immediately following pair of conjugate profiles,
before the engagement of the current conjugate profiles ends. As a
consequence, during the engagement process of spur gears, along the
engagement line, three characteristic portions are present: 2 portions of

‘ double-tooth engagement, at the beginning and at the end of the
engagement of a gear pair, and one portion of single-tooth engagement, respectively.

The engagement process of helical gears is slightly different from that of spur gears. That is, at
helical gears, the engagement process starts in a point located at the corner of the driving gear root,
while the length of the contact line grows during the displacement towards the tooth tip. After the
maximum value of the contact length is achieved, it further starts to decrease, and finally, the
engagement of the gear pair ends in a point located, this time, at the corner of the driving gear tip.
Due to the inclination of the teeth, several pairs of teeth are simultaneously engaged, causing a
continuous change in length of the contact lines.

The engagement of gears, for both the spur gears, but especially for the helical ones, is
considered, given the above mentioned reasons, to be a multipoint dynamic contact process.

As it is known, the current tendency in the construction of gear systems is directed towards
increasing the operating speed. This favors the intensification of the dynamic contact processes
which accompany the operation of this equipment. Dynamic contact processes, such as friction,
collision, and shock, generate vibrations in a wide range of frequencies. These vibrations are
transmitted via the housing to the environment, creating a complex sound field around the gear
transmission. The sound field characteristics depend on the source of the vibration, as well as on
the acoustic properties of the environment in which these transmissions operate. For this reason,
vibration and noise produced by gear systems became basic indicators in assessing the gear
system’s quality.

Along with the economic development, the noise and the vibration levels have become important
factors in evaluating the quality of life. This recent development led to the implementation of
regulations regarding the maximum noise and vibration levels permitted in many different areas of
society, including the working environment, where employees are especially spending a lot of time.
Importantly, high vibration and noise levels can lead, not only to professional diseases, such as
hearing deficiency, but also to reduced concentration, having a direct effect on lowering productivity
and increasing the risk of accidents. Therefore, in order to avoid such difficulties, vibration and noise
reduction has become a priority. It also represents one of the most important methods of reducing
environmental pollution, along with improving of working conditions, and the quality of life.

With regard to the above considerations, in the last years, a wide range of theoretical and
experimental research within the Doctoral School for Mechanical Engineering from the University
“Eftimie Murgu” of Resita have been carried out. Their aim was to identify and reduce the effects of
noise and vibration generated by multipoint sources of dynamic contact processes.

Through this message, | support the expansion and intensification of studies in this field.
Promoting such research represents an opportunity to improve the quality of life, through ensuring
proper working conditions, as well as protecting the environment against the effects of noise and
vibration.

Lecturer, Zoltan losif KORKA, Ph.D. habil.
University “Eftimie Murgu” of Resita

RJAV vol XIV issue 1/2017 2 ISSN 1584-7284



