http://mme.modares.ac.ir

Jols’ g3y allio . M)y ele alze _i.-_“.-
WAP/PY 8l gols ( S (i >, o ¥ i
QXYY Gy fesls @9 9 9@ o~ ] I@ @Jﬂﬁ Ah@@ = 8

AY/E/¥ gl p Al

{
Ky

W=\ go e A ooless Y 093 AVAY LT

A 3950 3 coalaul 9 oigmo sl Jly9s Sy oyl fdo
sy 2l 53 &5 (ausmid S p o5

byl L pale ¢ oallls sasns

Sliol gl ol (SlSe sk 0| ool 5 gommils )
sl ol K (SlSe i o] -
ariaei@eng.ui.acirh) VY7 “YYEEYV oy Ggano (ol

e b J5i sl J0S 5 93 o5 sl Sl lS 5 comens (sl sl iz JUES i) & pgmege (ol (s, allie ol 5 —oSy
W)L“'c‘ 6‘)" J.ol} C_Il:\.l .\.)T‘SA Cewdds U" d,o.c 9 J}J u-dsﬁA).H.N La )‘«)ASJ.I )"" st_:.._lo ‘_gLQUleS)B ‘d...:l ol 00 d.j|)| ).a_:...o é!a.ﬂ.A
9 @l 4 05d co duslie Yo plu jo colaul 550 Ko sl i, g oSl 58l 5 e Jloge ialesT 5l sael Cowsay 7S polie b
=l 3 sl oolainl b g SGsy oo y0%l (655,54 b jekaie iy 0,5 oo 1B sy 1 8550 usSre alls aslo! 50 00,5 o0 oanlive [PH
- 0 00l Dgd o Lpuand i gl o b )50 15 40 S5 es g CumBge iloads Jol> Joge iolel 5l aS oS 5 5 ek sl
Sl el oss 5o gy ol (@) caimslis a5 ole S5 aBly Bes g Cosdse b Jeud LB illas ode] Cawddy (g0 s &S 2o 8
ol silygs oy o S

gl ilS 3 Jlsge iale3T oS 5 oS ot sl o o =gl (Slse 5 i Sl wlS

Vibration analysis of rotating tapered cantilever
beams and their crack detection using genetic
algorithm
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Abstract-The current article presents an analytical approach, for determining the natural frequencies of a rotating

cracked Euler—Bernoulli beam with a varying transverse cross-section, using the so-called differential transform method
(DTM). First, the natural frequencies of the beam are obtained for different values of the crack position and depth. The
results have been validated against those obtained from experimental modal test, Abaqus software and some other
methods reported in the literature and a good agreement between the results is observed. Then, the inverse problem is
investigated. For this reason, the position and depth of the crack of the rotating beam with a varying transverse cross-
section are estimated using the genetic algorithm and then, the natural frequencies are obtained from the modal test. It is
seen that the numerical results have a suitable agreement with the actual position and depth of the crack that indicates
the effectiveness of this method in determining the parameters of the crack in the rotating beams.
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