Vibration suppression Using Particle
Impact Damping
When the U.S. Coast Guard installed a Forward Looking
Infrared Radar (FLIR) turret under the nose of their C130H aircraft, the structural vibrations of the Forward
Nose Landing Gear Door increased significantly due to the
turbulent airflow aft of the turret. Within a short
operational period fatigue cracks appeared in the door
rendering it unserviceable. The Coast Guard asked the
Texas Center for Applied Technology (TCAT) to
investigate the possibility of using Particle Impact
Damping (PID) technology to attempt to reduce the
vibrations of the panel to or below the levels seen in flight
test data before the FLIR turret was installed. TCAT
partnered with the Aerospace Engineering department at
Texas A&M University.
PID is a revolutionary technology developed by researchers
in Texas A&M’s Aerospace Engineering Department. The
technology is applied by filling an enclosure with particles
and attaching it to a structure at the point of maximum
vibration. When the structure vibrates the particles absorb
its kinetic energy.
Through particle-to-particle and
particle-to-structure collisions this energy is converted into
heat. Therefore this energy can never re-enter the
structure in the form of kinetic energy; hence vibration
damping. PID can be applied in either a vertical or
horizontal mode—making it a viable solution for a wide
variety of vibration issues.
We conducted extensive tests in our laboratories to
determine the optimum design criteria for the damping
device, then applied the devised methodology to an actual
C-130 door. A reduction in vibration on the order of 40%
with no more than a 10% weight penalty would be
considered successful. With a weight penalty of only 5%
they were able to achieve a 70% reduction in the vibration
amplitude at the critical point in the structure as well as
significantly reduce the levels of vibration over the entire
door. The U. S. Coast Guard was pleased with the results
and is currently investigating additional applications of the
technology.
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as required. TCAT has employees in a variety of locations with the ability to perform research that cuts across
multiple technologies, disciplines, and cultures. The Center’s employees are knowledgeable regarding customers’
requirements and are ready to respond effectively to provide the best value for the customers’ needs including
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