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Vibration Analysis on a Thin Walled Structure

Muttangi Sushma, D.Mahesh Kumar, N.Madhavi

Abstract: A vibration analysis performed on thin walled open
beam section. The influence of the vibration is studied for
different thickness and different critical load conditions. A FEM
model is applied to the thin wall sections like beams. For the
different young’s modulus, critical load and thickness of the
flange the mode shapes are analyzed. The free vibrations of the
channel unsymmetrical thin-walled beam of length 80, breadth of
theflangeis 37.81e-3, thickness of the flange, over all lengths of
the flange at 4 = (7.5, 10,12.5,15,17.5,20), for e= 10,20.3040,G=
rigidity of modulus also been analyzed..

Keywords: vibration analysis, critical loads, structure, thin
walled beams.

I. INTRODUCTIONTO THINWALL BEAMS

An aircraft's structural elements consist primarily of thin
plates which are stiffened by rib and stringer arrangements.
Thin plates (thin sectiong/ thin walled structures) are buckled
under relatively small compressive loads and so must be
stiffened to prevent this.

To determine the thin plates buckling loads in isolation is
relatively straightforward but when the stiffers are attached to
the skin, then the problem becomes complex and the solutions
relieson an empirical solution. The buckling of the thin plates
isaphenomenoninwhich it may lead to instability and failure
of the aircraft components; hence the buckling phenomenon
on thin plate finite element analysis is analyzed by ANSY'S
software.

The different types of thin walled structures or thin sections
ae: T, C, L, |, Z section. These sections are used in the
construction of an aircraft; they are used primarily in the
construction of the fuselage.

Il. FINITEELEMENT METHOD

The FEA (Finite Element Analysis) is a numerical method
for solving mathematical, engineering and physics problems.
Used for complicated geometries, loadings, and material
properties where analytical solutions is difficult to obtained.

Two methods of FEM are
1. Force method
2. Displacement method
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In the forced method, the set of equations are related to the
displacement points.

*In the stiffness method, the set of equations are the
equilibrium equations relating displacements of points.
*Rayleigh-Ritz is a displacement method working on energy
principle where equations can be obtained in matrix form.
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Fig. 1.C-SECTION

A.DIMENSIONSOF THE CROSSSECTIONS

Length of the beam=h

Height of the cross section H=2xa
Breadth f the cross section=b
Thickness of the cross section=t
Height of the flange section=e

Casel: A and M cr valuesfor different thicknesses (t) at e=10
E=10e-3
A=LH) | t=06 | t=0.10 | t=2.0 |

t=3.14

Case 2: » and M cr values for different thickneses at e=20
E= 20e-3
=75 | =06 | t=110 | t=20 | t=3.14

Published By:

Blue Eyes Intelligence Engineering
& Sciences Publication (BEIESP)
© Copyright: All rights reserved.



https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.B7384.019320&domain=www.ijitee.org

Vibration Analysison a Thin Walled Structure

IV.RESULTS& DISCUSSION

CASE:1-Modes For e=10, thickness (t) =0.6, at A=(7.5,

10,12.5,15,17.5,2)

AN |

Table for modes and frequencies values for all A values at

e=10, t=1.10
E= 10e-3, t=1.10
L = L = A= A= A= A =
75 10 125 15 175 20
Mode= Freq 0.18 0 0.18 0.18 0.23
1 =0.000 | 589 589 589 999
Mode= 0.23 0.28 0.23 0.18 0.23 0.32
Table for modes and frequencies values for all A values at 2 999 396 999 589 99 198
e=10.4=0.6 Mode= 236 133 854 5.93 436 334
T 3 15 3 19 51 17 )
_ Mode= 384 27.6 215 17.4 14.6 124
return at the end of a paragraph. Do not add any kind of 4 34 78 5 99 1 33
pagination anywhere in the paper. Do not number text 2"0de= . 123. 5 724 o 472 o 332 » 247 o 192
heads-the template will do that for you.
E= 10e-3,t=0.6
A=75 | A=10 [A=125]| =15 |[A=175| A=20 T=1.10
Mode= | Freg= 0.1858 | 0.3219 | 0.3219 120
1 0.2839 | 0.2839 9 8 8 0.2399 o .
Mode= | 0.4293 | 03219 | 0.3219 | 04156 | 0.3559 | 0.3219 / ——=75
2 0 8 8 7 6 8 g1 /
Mode= © 30 / ) =@=\=10
3 23515 | 13313 | 85391 | 59357 | 43631 | 33415 s 0 1/ Bl
= 40 A N
Mode= —<—\=15
4 33.222 | 24112 | 19.210 | 15953 | 13552 | 11.685 23 N ) : S
Mode= = -
A=20.
5 90333 | 70.648 | 46517 | 32.860 | 24.486 | 10.028 o 123456 200
MODES
i T=0.6 Graph for modes vs frequencies for all A values at e=10,
1.00E+02 & t=1.10
< 8.00£+01 / ——A=75
€ soorn /2 - V.CONCLUSION
E 4.00E+01 // ——)\=125

2.00E+01

0.00E+00
0 1 2 3 4 5 6

——A=15
—=—\=17.5
A=200

Graph for modes vs frequencies for all A values at e=10,

t=0.6

The free vibrations of the channel unsymmetrical thin-walled
beam of length a= 80, b = breadth of the flange ( 37.81e-3),
thickness of the flange at (t=0.6),) over al lengths of the
flange at L = (7.5, 10,12.5,15,17.5,20), for e= 10,G= rigidity

of modulus (1),has been studied in thisfigure.

CASE:2-Modes for e=10, thickness(t)=1.10, A=(7.5,
10,12.5,15,17.5,20)
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The free vibrations of the channe unsymmetrical
thin-walled beam of length a= 80, b = breadth of the flange
(37.81e-3), thickness of the flange at (t=0.6),) over al
lengths of the flange at A = (7.5, 10, 12.5, 15, 17.5, 20), for
e= 10, G=rigidity of modulus(1),hasbeen studied in case 1
The free vibrations of the channel unsymmetrical
thin-walled beam of length a= 80, b = breadth of the flange
(37.81e-3), thickness of the flange at (t=1.10.),) over al
lengths of the flange at A = (7.5, 10, 12.5, 15, 17.5, 20), for
e= 10,G= rigidity of modulus (1),has been studied in case
2.
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