[ Downloaded from mme.modares.ac.ir on 2024-04-09 |

[ DOR: 20.1001.1.10275940.1395.16.11.9.2 ]

142-135 Yoo 11 o losis 16 093 (1395 (yous () d0 Silo S Iiyo dlxo

g s ole dolinle _“=,_
—
* - ? é
OV Jw0 Sl  wiigo =
=[N
mme.modares.ac.ir WO

S5 Pl sga 10 g8 -derle ECilogil iVl (Slad Loy () ¢

3‘;;“‘5@‘,‘2@&3!“‘,34‘1‘;@_,@“34

a8 oy oSl (Sl wdige liwl =1

505 Gay dR (Sl g il -2

Sy ey oSl (Sl pawdigs 558> (ggoeiily -3
m_rezaee@tabrizu.ac.ir 51665-315 _zu, g0 cjys *

S dlis Sleyb!

ozl Slogil (Seoliyd puiVl 1 oobizal (o)l Ly b puite ud VLU sl (cligis) 5 lole)) il apie cloisy 5 WS Sl ingy lie
1395 515, 26 'l 5

Cdgaone s oS Adb oo 135 4l )d )59 dleh Liul38l dxy awlol cus S ghyly ccalides sy oy ogMe Vgl ol adl oo 1395 . 10" 500
e

ol 58 =aszls JudVlgl o] b & udVlgl 5l s )b 455 he cas ) lp i Sllas 3 3550 iVl 55 ol 5l ezl 1395 11 05 1ol ,» &y
Ol 2 & cul Jao SlSin gig) Jao Calodd (g ol 4 seome S 585y sl 4B ez le puiVhgl (Sialyd )18, 5 0l ) il als
dyrg i bawg )3 579 ead B 5l olacasgize dad )l 1 (il 53 9 Jos 3 &5 (Jb )3 58005 485 L5 )3 (5Kg il o morle Sailogi iVl
558, 5 0395 dlozel BB wlSan Jao il Jols (sla oo zolt Jaslpd cpwin )3 398 00 95awg ) 2l el udy el ol pas a8 3> 9w F
e oo 3 ) pas (8,5 a3 )3 b Alhe (a3 355 )18 sy 090 (9Swgn) Sl pgas ) w8 mderbe iYLl (Sl @il 4ot

(Sloj gl o9l Cundy e g gl il (g Sl jed )3 yid mderle juiVhgl 4 Seoe s9ig) (Seeld €8 SVl 55, i

P B LS & 5wy Bl oy & ol (J IS s cwl ol G‘)ml Syl «.JB‘ u%9) 51 ookl b [ «ub &ly
259> 4 Comss i —doals juiVhgl & facme y5gy > (29Swand S5 (b SLals)) aialy al w8 s dbul wax VLG S
Sgdise yioS Jolkte pui¥logil 4 seome

Investigating the dynamic behavior of ball-spring automatic balancer in
presence of gyroscopic effect
Mousa Rezaee”, Mir Mohammad Ettefagh, Reza Fathi

Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
*P.0.B. 51665-315 Tabriz, Iran, m_rezaee@tabrizu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper One of the new methods for reducing the vibrations of rotors with variable imbalance is implementing
Received 16 August 2016 automatic ball balancer (ABB). Although the ABB has numerous advantages, it has one major
Accepted 01 October 2016 deficiency; increasing the rotor vibration amplitude at transient state that limits the use of this type of

Available Online 26 October 2016 balancers. In the previous studies for diminishing the mentioned deficiency, a new type of ball balancer

which is called the ball-spring ABB is introduced, and the dynamic behavior of Jeffcott rotor equipped

Keywords: Ball-Spring Balancer with the ball-spring ABB is investigated. In the Jeffcott rotor model the gyroscopic effect is not
Gyroscopic Effect considered, however, in practice and in many applications, due to asymmetry which comes from the
Stable Region offset of the rotor from the shaft mid-span, the gyroscopic effect is generated. In such conditions, the
Transient State results of Jeffcott model are not reliable and dynamic behavior of the ball-spring ABB should be

investigated in the presence of gyroscopic effect. In this paper by considering the asymmetry in the
rotor-shaft system and taking into account the gyroscopic effect, the equations of motion of a rotor
equipped with the ball-spring ABB are derived. The time responses of the system are computed and
based on the Lyapanov first method, the stable regions are extracted. The results show that not only
does the gyroscopic effect not affect on the performance of the ball-spring ABB, but also the magnitude
of the Eulerian angles of the rotor equipped with the ball-spring ABB is less than those the rotor
equipped with the traditional one.
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