[ Downloaded from mme.modares.ac.ir on 2024-05-13 ]

[ DOR: 20.1001.1.10275940.1394.15.10.23.7 ]

182-173 yo e 10 o pleuid 15 0,95 1394 (63 ()30 SuilKo JwIdio dlxo

A3y ele dslinle ————
—r-; =
y . £ : =
¥y Sl  wiigo = & -
=[I\=
mme.modares.ac.ir T ks

Moolatwl b s g (Sli10 9 (1590 4T Wi (Souigow (S o e!}TQmw)VJg:a

Sl 8 J&G1 w9 5

*Zmal:w-i LuaJ:\.L: ‘1‘;4.«1.33‘, Jaas

Olado) (laduol sl (SlKe wiine 09,5 ¢ lydliusl =2
ariaei@eng.ui.ac.ir 81746-73441 : ., 39000 <) lohol™

R Al Sle!
sladge JS5 5 b il 3 o o by wlie camsas S5 b g (9o o i (5SiSgas 5 (bl OVlee dlie oyl Jo (g i

995 22)8 b g d9d o (et 4T g3 yb (w baly) daS g b Stusld oo )3 (65 bulyd cuyp b bl 53 098 g0 (e 5

1394 531 1cdl s
1394 315,022 i i

"4 g shol (L8351 Yoo g (6550 bulpd ()Tl Ll @ bgpe al bas SYolee ¢ dilyins JUl (hg) & powge (lidod 1394 0 .5 18 1culu ;o )
-0 o Bge S ¢ sl ynd ] gy woSae 30)5 b dals] )3 g mbs (sl puilS )3« ¥olao ol 5l ealitl b s 1] o d 5l 1 l5
ol b 45 &S Lol b pian g woSUT Hl38le 5 13 (gilwand 5l odel Cundts polie b ol golis ¢ o yliel jolaie 4y 395 Sygd 45 i 5
(S cagly Bl Coleg p 9 o odnlin i w9 el 4 30,5 e dwslie JBSI L yle gy 5l edel Cunddy pdlie b $Subgess yd
"ol (lgd o JRIBIL o8 395 0 oaalie 335 oo ) (s )90 58 (e B gy S Casbge 5 (ygd Co sl oS o
SeP b9 & Ay Lo ilS B plo g Gl sl (srelo ilS )3 la)S SBaSS 51 S5 (108 593 b wiren Ml GBI b sl ol o2

D9A ng)

Glals)) o gl iyl yisd JES1 gy eVl €85 onimd s i lis] gl oo ial3dl b Lials ¢ ool slao,S 4y opad

RGO PGS BN I

Free vibration analysis of cracked rotating multi-span Timoshenko beams
using differential transform method

Mohammad Raeisi, Alireza Ariaei*

Department of Mechanical Engineering, Faculty of Engineering, University of Isfahan, Iran.
*P.0. B. 81746-73441, Isfahan, Iran, ariaei@eng.ui.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 22 July 2015

Accepted 13 Agust 2015

Available Online 09 September 2015

Keywords:

Rotating multi-spam beam
Timoshenko beam
Differential transform method
Natural frequency

Mode shape

Free vibration analysis of a cracked rotating multi-span Timoshenko beam is studied in this
article to determine the natural frequencies and mode shapes of this beam. First, the relationships
between each two segments are obtained by considering the compatibility requirements in the
frame angles and in the cracks. To determine the transformed compatibility requirements, the
boundary conditions, and the vibrational equations, the so-called differential transform method
(DTM) is used. Then, these equations are performed to determine the natural frequencies. The
mode shapes of the beam are determined by using the inverse of differential transform method.
The results have been validated against those obtained from Abaqus software for a rotating multi-
span beam and the ones obtained from transfer matrix method for a non-rotating case in which an
appropriate agreement is observed. Finally, the effects of the angle of break, the rotational speed,
and the crack location on the natural frequencies are investigated. It is shown that the natural
frequencies will be increased by increasing the rotational speed. Also, it is seen that the first
natural frequency will be increased by moving the crack location from the cantilever support to
free support and the variations of other frequencies are dependent on the crack distance to the
vibrational nodes. The validation results show the accuracy of DTM in the process of studying the
free vibration of this problem.
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