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Smart Dynamic Testing for Verification, Certification and Endurance Qualification

In many high-technology industries where structural integrity is a primary requirement - such as
Aerospace Defence and High-performance Power Generation - physical testing to demonstrate
endurance, reliability and maintenance of functional performance is mandatory. Endurance tests are
conducted in advance of actual service life to verify these critical features. These tests have been
conducted in much the same way for decades and it is well know that they are often less reliable than is
needed. Vibration levels under test conditions can be orders of magnitude higher, or lower, than those
experienced in service. Recent developments — described in this talk - in which theoretical models of the
test structure and setup are used to enhance the actual test, have led to a dramatic reduction these large
discrepancies. An unexpected benefit from these advances is a considerable reduction in the cost of the
actual testing.
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Exciting Vibrations: the Role of Testing in an Era of Supercomputers and
Uncertainties

This lecture presents the case for achieving an optimum balance between, and integration of,
test and Simulation in modern Vibration Engineering. This is necessary to resolve the many
issues and structural dynamics problems encountered in practice because of the inevitable
systematic and stochastic uncertainties which are encountered at every stage of product
development. These problems can be overcome through effective implementation of modern
validation and verification procedures which will be shown to require the most advanced testing
technologies to match those in simulation which are driven by continuing advances in
computation technology. The lecture draws on examples spanning more than half a century’s
practical experience in a range of industrial applications and focuses on two specific major
issues: (i) the difficulties encountered when trying to model and measure the dynamics of
structural joints and (ii) the growing importance and need to include nonlinear behaviour in
modern structures.
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