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Abstract

In the industry, all passenger vehicles are treated with damping materials to
reduce structure-borne sound. Though these damping materials are effective to
attenuate structure-borne sound, they have little or no effect on the air-borne
sound transmission.The lack of effective predictive methods for assessing
the acoustic effects due to added damping on complex industrial structures
leads to excessive use of damping materials.Examples are found in the railway
industry where sometimes the damping material applied per carriage is more
than one ton. The objective of this thesis is to provide a better understanding
of the application of these damping materials in particular when applied to
lightweight sandwich panels.

As product development is carried out in a fast pace today, there is a strong
need for validated prediction tools to assist in the design process. Sound
transmission loss of sandwich plates with isotropic core materials can be
accurately predicted by calculating the wave propagation in the structure. A
modified wave propagation approach is used to predict the sound transmission
loss of sandwich panels with honeycomb cores. The honeycomb panels are
treated as being orthotropic and the wave numbers are calculated for the two
principle directions. The orthotropic panel theory is used to predict the sound
transmission loss of panels. Visco-elastic damping with a constraining layer is
applied to these structures and the effect of these damping treatment on the
sound transmission loss is studied. Measurements are performed to validate
these predictions.

Sound radiated from vibrating structures is of great practical
importance.The radiation loss factor represents damping associated with the
radiation of sound as a result of the vibrating structure and can be a significant
contribution for structures around the critical frequency and for composite
structures that are very lightly damped. The influence of the radiation loss
factor on the sound reduction index of such structures is also studied.
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