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Free Vibration Analysis of Thermoelastic Structure

Hee Keun Cho*, Young Won Park**, Ki Young Park*** Kyoung Don Lee***

ABSTRACT

A numerical analysis algorithm for thermally loaded structures has been proposed and compared with the
general free vibration approach to determine the characteristics of thermal load effects in vibrating structures. The
field of numerical inspection includes free vibration analysis, transient heat transfer analysis and thermal stress
analysis. The key point of the analysis of thermally loaded structure is the method of parallel time integration
between transient heat transfer and free vibration simultaneously. The results of the study demonstrate the
computation of the specific total external force vector and stiffness matrix. The proposed analysis method can be
applied to both heated and cooled structure vibration analysis.
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Fig. 1 Negmark's constant-average-acceleration scheme.
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Fig. 2 Geometry and finite elements of a shallow arch.
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Table 1 Material Property of Shallow Arch

Given values
31.2E-3 + 2.E-4*6

140.E-5 - 8.75E-8*6
400.E-5 - 2.5E-8*0

Properties

K, Kyy(W/mmTC)
h (W/mm? )
Qﬂux (W/mm2 )

0 x 0y (1/C) 11.9E-6

E (GPa) 210.

v 0.3

S, (MPa) 510.

0o (C) 25.
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Fig. 3 Force & displacement relation of shallow arch
by static analysis.

Fig. 45 3tF°] 5N, 6N, 6.5N, NS 7}3%1&
29 $4 A%L vehdth Fig 3904 2 £ 9l
= one) 2ol ARAANNE HE 3ol N A4
EAw 54 fdNE B "z A9 o

6.5~7N Alolo| A FZo] Yol

Fig. 3, 49 A& EUE 3o d3Fo] 713
& ALY ATE dolR7] H3H 5N, 6N &
Zol 247 7t e A dutEQ 344 /3%
A debd JH2 54 e vlu PESi gt
A AFAFY AF 5L Lol

207

ofopAsl At AHAE
dof o] Aol}r] A HZo|
A 3ol distel M S Sk

=1
54

EN R

_%
Ao F9 %

2.0

Displacement (mm)

-8.0
0.0E+0

1.0E-3 2.0E-3
Time (sec)

3.0E-3

Fig. 4 Force & displacement relation of shallow arch

by dynamic analysis.
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Fig. 5 Dynamic response of elastic and thermoelastic
shallow arch before buckling occurred. (F=5N)
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Fig. 6 Dynamic response of elastic and thermoelastic

shallow arch after buckling occurred. (F=6N)
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