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A survey on free vibration and buckling of a beam with
moderately large deflection wusing first order shear
deformation theory
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Abstract-In this paper, the governing equations for a vibratory beam with moderately large deflection are derived
using the first order shear deformation theory. These equations which are a system of nonlinear partial differential
equations with constant coefficients are solved analytically with the perturbation technique and the natural frequencies
and the buckling load of the system are determined. A parametric study is performed and the effects of the geometrical
and material properties on the natural frequency and buckling load are investigated and the effect of normal transverse
strain and axial load on natural frequency are examined. Some results based on the first order shear deformation theory
are consistent with classic theories of beams and some yield different results. Formulation presented to calculate the
transverse frequency, determines the axial frequency too. Also, the natural frequencies and buckling load are calculated
with the finite elements method by applying one and three-dimensional elements and the results are compared with the
analytical solution.

Keywords: First Order Shear Deformation Theory, Frequency Analysis, Buckling Load, Perturbation Technique, Moderately Large
Deflection.


https://dorl.net/dor/20.1001.1.10275940.1392.13.14.5.3
https://mme.modares.ac.ir/article-15-2901-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1392.13.14.5.3 ]

HKon g SBguw acbld

ol L 18 U ileS g o131 Lkl oy

chie mhw (Jolae pwml glayull ap L) e
b5 3 [A] Jlad 5 13 0008 s Jolae 2 5 Jolne
Sewd 4y 00 Glaghy) L) o8 23 b Sidsed 3 (anb
P9y ol e & spaz U5 wlsi 5l jslaie cal (sl iles ]
Sy ol V] o) Kes 5 g el oad oolinal il 4
odped glo S (gamb Sl B et (sl Sgazee 12
D] o s S aslie s @Wlie b 1) mls 4 ool
@ ) ales wix ofSibsed o5 S b slagu B
s Coond S O jg0 4 S GiBu e ol 00,9] s
PSibgess ;5 J> (0n polae 4 4z g b g ot i85 Sl s
ol 00l (et 5 el B (A e lagul Sl
5 ol Jelos 4 S JE g, b DY] oz s
YT Ly g ailaislo 5 y9me 5 e 3 50k (o 2
lagts) b1y @laps jb cod Sidges 25 bl &l
3,8 &l Jlo i lave 5 OLY Joos
Wilos S &l Ldos > b s gl a5 sleallie ST 0
Sl 0ol s Lol (09 S5 28 L x5 sl
4 e oS Slidiss 5 cel b SVolue ol ams o
J> oue slogis, b Yeems conl oad s 8 S¥olee
Wi ol 5o el onts ail) sl gl elos S 5 wlons
JOVEC P e X N S T L A T R
J> ol esliul b5 ead gl Jol e (Bp U5
5 ol Jelos @ Tolalazdl )8 S a4 g il
oS8 e el ol axls p Alae LleS b e
Tagaoe slizl by, b s Bl Loy b sle

el 00 MLM

OYoleo | gl -Y

p Sz hges b pie d Jsb b SISO Gl gy
AT ) )Lg S 9 609 &)isw 9 ;A.Q )..J ol ubj).mc
o L - e .

b LR S-uE blyy 9 Shn ol o)l I3 P

P Slaise g 3l o eyt sl Wehe 28

1. Axially Moving Beam

2. Moderately large deflection
3. Perturbation theory

4. Finite elements

5. Small strain
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