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Parametric Instability of a Non-uniform Beam with Thermal
Gradient and Elastic End Support

Kazuo TAKAHASHI*, Tomohiro SONODA **
and Yasunori KONISHI*

The dynamic stability of a non-uniform beam with thermal gradient and elastic end support subjected

to a pulsating axial load is analysed.

An exact analytical approach to the parametric dynamic systems governed by Mathieu equation is

presented.

The vibration and buckling properties for thermal gradient and end support stiffness are examined.

Thereafter, dynamic unstable regions are obtained under various thermal gradient and end support stiff-

ness and compared with the previous solution.
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Fig. 1 Geometry and configuation of the system.
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Table 1 Comparison of the present solution with
the exact solution : ¢*=2.0, *=1.0, «a
=0.0, and 6=0.0.

(a) Clamped-free beam

1st . 2nd - 3rd
present solution 1.8751 4.6949 7.8579
exact solution 1.8751 4.6941 7.8547

(b) Clamped-simply supported beam

1st 2nd 3rd
present solution 3.9270 7.0710 10.2174
exact solution 3.9266 7.0686 10.2102
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Fig. 3 Relation between natural frequency @, and
thermal gradient parameter § for three
values of end support stiffness «, : a*=2.0 0 !
and g*=1.0. §=0.0, ke=0 5=0.8, x.=1000

Fig. 5 Convergence of buckling loads: ¢*=2.0 and
g=1.0.
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Fig. 7 Unstable regions for the beam : a*=2.0, *

=1.0, a=0.5, §=0.0and £,=0.

Table 2 Natural frequency @, and buckling load p* :
a*=2.0, *=1.0, a=0.5, §=0.0 and &,
=0.0.

) 0 0 1000
o 0.0 0.5 0.5
o 1.0 0.625 1.878
™ 3.970 3.215 6.056
o3 9.664 8.328 11.155
wo 10.236

Py 21.753908
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Fig. 8 Unstable regions for the beam : a*=2.0, 8*
=1.0, «=0.5, §=0.0 and £=1000.
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Fig. 10 Variation of unstable regions with thermal
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