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Fig. 15 Comparison of Moir€ fringes with Riks out-of-plane displacement contours for a specimen with
radius of curvature R 177mm and aspect ratio 1:1
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specimen made, as has been shown for the case of a
simple aerofoil. However, the disadvantage of this
method is that, due to the truly non-linear nature of
the analysis, computational time for more complex
structures can be extensive.

Both methods of analysis require a high degree of skill
from the designer. In the case of the theoretical analysis,
he or she must correctly identify all the possible modes
of failure and must make reasonable assumptions in
order to simplify the geometry, boundary and loading
conditions of both the whole structure and its constitu-
ent components to allow the application of standard
design rules. In carrying out a finite element analysis
many decisions must be made to select the various
elements of the mathematical model. This again requires
a significant amount of experience and expertise from
the designer in order to produce accurate results. Even
then, validation by comparison with further data is
necessary in order to have confidence in the results.

It is concluded that a combination of both methods
should be used when designing components where
buckling is a potential failure mode. Design rules can
be used in the preliminary stages to provide information
on which decisions about geometry can be made
relatively quickly. The final design can then be analysed
using finite element analysis to check its suitability.
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