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Experimental and Numerical Analyses of Torque Properties of
Rotary Elastomer Particle Damper
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Vibrations have a critical influenck on mechanical structures and machines;
unwanted vibrations can be dangerous for machines, and human health and life need to
be especially concerned. Some oil dampers are present and in practical use to control
the vibration of mechanical systems. However, those oil dampers have limited
efficiehcy, and their efficiency compromises due to change in the temperature. Oil
damper's major issue is high cost and oil leakage. Particle dampers have been presented
with better efficiency. The idea of paiticle dampers is corisidered nowadays to iiprove
the performance of mechanical systems and structures. With recent progress in
computer technology, the idea to simulate the behavior of particles has become possible.
This research throws light on advancements done in the field of particle damping. A
rotor-based particle damper is ah example of a particle damper; this study investigates
a rotary particle damper using elastomer particles instead of oil. Single-chambey rotary
elastomer particle damper, double-chamber rotary elastomer particle damper, and

rotary damper with the gap between rotor and cylinder were investigated. The

summary of the conducted research is given below.
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First of all, the damper was designed and then drafted on AutoCAD for ease of
manufacturing. The discrete element method (DEM) was used to simulate the behavior
of particles inside the rotary elastomer particle damper. The manufactured rotary
particle damper was then tested on an experithental setup. The key goal of this thesis is
to employ the existing knowledge of the particle damper and the new ideas to develop 4
rotor-based particle damper. To achieve the goals and objectives of this research study,
experimental aﬂd simulations niethods were used. An increase in the packing fraction
and the rotor speed increases the damper torque. Particles in front of the rotor were in
strong compressive stress; thus, they contributed more to the generation of damper
torque. An increase in the aspect ratio of particles decreases the damper torque. The
damper torque characteristics can be controlled by changing the packing fraction ahd
the aspect ratio of the ellipsoidal elastomer particles. Mixing spherical and ellipsoidal
particles at 50:50 ratios in rotary particle damper at 60% packing fraction increases the
damper torque. Particles made of thaterials with high tensile strength and hardness
produced strong damper torque than parﬁcles made ’of materials with low tefisile
strength and hardness. An increase in the size of the particles increases the damper
torque.

This dissertation consists of 5 chapters. Chapter 1 is about introduction, histoty,
types and developmert of particle damper is discussed. Chapter 2 is about the torque
properties of double-chamber rotary elastomer damper. It is found that, increase in
pdcking fraction, rotor speed, dnd size of elastomer particles increases the damper
totque. The torque properties of single-chamber rotary elastomer damper are presetited
in Chapter 3. Shape of elastomer particles are investigdted, increase aspect ratio of
elliptical particles decteases the damper torque. Spherical particles with aspect ratio
1:1 produced higher damper torque. Mix mode produce higher damper torque than
spherical elastornét particles Whien the packing fraction is 80%. Chapter 4 details the
invegtigation of using rotary damper with gap and no-gap between rotor and cylinders.
Size of elastomer pdrticles plays significant tole in producing higher damper torque in
case of the damper with gap betweett fotor and cylinder. The damper with gap between
rotot and cylindétr produced hlghér damper torque when elastomer particies with 5 mm
diameter are used. Finally, Chapter 5 summiarizes the work done and provides the final

conclusion.
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