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Estimation of glass plate boundary conditions
using laser Doppler vibrometer
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Abstract

Some material properties can be measured directly but most can only be estimated
indirectly. Structural parameters can almost always be estimated indirectly. Estimating
parameters and properties from measurements is becoming increasingly important.

Due to the mounting technique with an elastic resin, the boundary conditions of a glass
plate are between simply supported and clamped. However, comparing the results of
computer models and experiments requires fairly accurate knowledge of the extent to
which the supports are clamped. We want to present a method for estimating the boundary
conditions of a glass plate based on measurements of vibration velocity at some points on
the plate.

Unknown boundary conditions are parameterized with the parameter ‘k’ which describes
the extent of the constraint on the supports and has a value in the interval from 0 to 1. The
parameter ‘k’ is visible only after the boundary conditions are introduced using Lagrange
multipliers. The procedure is similar to [1], [2] and [3], but at this stage of development
only experimental and calculated vibration results are compared.

We propose to estimate the constraint on thin plates using experimental measurements
and numerical simulations. The unknown extent of the constraint on the supports is
determined from different types of data sets, such as displacements, velocities, and
accelerations at different sampling frequencies. The extraction of the unknown parameter
'k' is done using inverse analysis techniques.
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