178-170 yo e 9 o leuis 15 0,95 4394 HAT ( yurde il wIige Alxo

93 ol dolinle =
—5; =
Y ’ = i =
OV 30w S0 (wigo = & -
=L1\=
mme.modares.ac.ir T s

¥ P o o5 SRl (gwy 3 9 (SFaolyd Sk
" olell Ld juane s guu g le s

s dg) o plol gals oSl ( SlSo iz )bl =2
melhami@ihu.ac.ir 15861-16987 o sgsio (o5 *

N Ao Sl
e YL clelis)l 4 i 5 e el pide pledl) & Jpa> Coa wyby o)k o olal Js 4 pite p (glagde N i

1394 s> 5 13 1cély
1394 528 5 pd
1394 515,024 (gl > 1)

o a3l (o3l5] a3 dw 0ad oS bt obrals b lagle 45 opl 518y wyp 4 dlie cpl > S Cped 4 0,5 e )5 ool

b odalcunsds guls g oad odlitwl uwS 5 g, 5l anb (slauilS 3 zlscnl cas pols dllie ;5 sl odd awyp pl5 gicedjl 4

o5l 415
Oyl 4By IS 4 (yhey €8 g 2 Sen polsS (293 4 @S (wren usl 4B 3 Lbj)) 3)90 1 Gl Lawgs 0l Bl gl e 25
sl (g iy 58l Fo oy Llls)) sladge (olod (b Sl p Fe g Cop g Jsb e syl & 0D pasie e

P55 dygly 0l Al (lagyy 9 Cyizmed o SIS0 35 L s cldge slo S By plS kS agly i34 bayiel )l cé)”f
e a5 g o > o )3 Js o)l 5, sSn b sl il (St o 5 L (ol & 5 ks o Sl

sl SIS 135 agianS b g ©yp0hs G35 slodge

Dynamic Analysis and Coupled Vibration of Variable pitch Propeller

Seyed Ali Mousavi, Mohamad Reza Elhami*

Department of Mechanical Engineering, Faculty of Engineering, Imam Hossein University, Tehran, Iran.
*P.0.B. 15861-16987, Tehran, Iran, melhami@ihu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Variable pitch propeller (VPP) is used in advanced helicopters in order to achieve greater
Received 03 June 2015 efficiency, better stability and attain higher altitudes. This study assesses the behavior of VPP
Accepted 19 July 2015

propeller with coupled non-linear displacement in three degrees of freedom. Accordingly, the

Available Online 15 August 2015 behavior of this type of propeller with changes of elastic axis distance, length, mass, speed, polar

Keywords: radius of gyration, stiffness in three degrees of freedom, and pitch have been investigated. In this
Helicopter paper, Gallerkin method is used to extract natural frequencies and the results compared with the
Propeller results reported by other researchers. The results show convergence and accuracy of the used
\ézlfli::)k'?npimh method. In this study, it was found that parameters of mass, length and rotational speed of the

propeller have an effect on the natural frequencies, and all modes of vibration. However, other
parameters except for the pitch angle effect on the odd or even number of frequency modes. It
was also found that the pitch angle in the static mode does not influence on natural frequencies,

but in the case of rotation of propeller, affects the natural frequency of vibration modes as sine or
cosine form.

Coupled vibration
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