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Parametric Instability of a Non-uniform Beam with
Thermal Gradient on Pasternak Foundation

by

Kazuo TAKAHASHI*, Norio SHIRAKI**
and Tomohiro SONODA***

The dynamic instability behavior of a tapered cantilever beam on a Pasternak foundation under the
action of a pulsating axial force and a steady, one-dimensional temparature gradient is studied.

The effects of taper, elastic foundation and thermal gradient on the natural frequencies, static
buckling load and regions of instability which contain simple parametric resonances and combination

resonances are discussed. The present results are compared with those of the previous solution.
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Fig.1 Geometry and configuation of the system.
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Fig.2 Convergence of natural frequencies:
a* =2.0 and B* =2.0.

Fig.3 Relation between natural frequency w:
and thermal gradient parameter ¢ for
various stiffness parameters x.* and
x5 @ =2.0 and B* = 1.0.
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a* =2.0 and B* = 2.0.
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Fig. 6 Unstable regions for the beam: o* = 2.0, 8* =1.0, § = 0.2, x.* = 2.0 and »s* = 2.0.
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Fig.7 Variation of unstable regions with thermal
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Fig.9 Variation of unstable regions with thermal
gradient §: ¢*=2.0, f*=1.0, a=0.5,
and x.* = 2.0 and xs* = 2.0.
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