[ Downloaded from mme.modares.ac.ir on 2024-05-01 ]

[ DOR: 20.1001.1.10275940.1392.13.7.1.5 ]

http://mme.modares.ac.ir

JolS aing3y allio ARy ole Al

._.I.UIH“

o
WYY 2dps g 9 : 3 S (i g ’ o 9 T : =
NNY/E Gbeds Fo)s gﬂ 9 o LA @ﬂﬁﬁ '*é‘ El T =
AY/E/¥ caalw sl = ¢ 2 =
2o 03 S BY-£8 youe ¥ oslab 1Y 093 AFAY s e

#o Ol Jkd o Ji5 9 (S99 dxbeo il Jow
0 39899 99uRK0 51 gao A ) ((SHICHT sl §9 90

ol wan o sual a gl

Ol ledol simio olSails (SlSe adl paoli IS -
oleol (lodol ixio olSiils «SlSe cwiigs Hboliul -¥
behbahani@cc.iut.ac.ir AFVOF-AYVNY ey Ggaio olopol %

Silbedse @l Gl )3 wiloo 6,5 0eile slaaild )3 (goloypesly g5 Gl o 0o sgume Jelse 5l (S pz olils)] —ounSy
DLl S sle sln Jbb aed 31 S (2L 5 S5l )giSe siedon Sle 4 oud ppad (55 olRs az LSy (Ssg Sl
b espge 5 ki laciand aile) Jlploeile 55l Seolis Slasin Jlab dag o3l e b o lalas )| (2alS 055 oo ail,)
85 siledae slp ot 2ol (9IS Jow 5l 09d o0 Jolo s )l pl 5L saiS jasie Lol gl yiell a5 (S 5 auly
oS Ll 5l g, SIS w55 63959 G5t 4 a0 (5959 Sy 4T ws o |y ISl (al 6 el o oolinl Sy3slssy5niSe S
Sl Gl 859 50 Jelow b ooluly 5L sbnl sl (o5, wsdiee b 5 sl siSe i jeam 50 e 4z LSy Joe
adS 50 o8 Sealoud Al pB jandis (aslh el 4 war (el S g9 Oliee 5l 0935k Glare g J ST (b )0 0sb e

ol 009y B350 ol 3 (ble ()l Sgege 50 (Sl s 45 AR g0 L odel iy s 0500 08 53 028 D jpm iz g5

Gl i s s (gl S il sl 1018 1g0uls

Integrated mechatronic modeling and semi-active control
of chatter vibration in turning, using MR damper
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* P.0.B. 84156-83111 Isfahan, Iran. behbahani@cc.iut..ac.ir

Abstract- Chatter vibration is one of the limiting factors in increasing the material removing rate in machining
operations. In this paper, the integrated mechatronic modeling of a lathe machine equipped with MR damper, and
design of a fuzzy semi-active controller are presented. To suppress chatter, the structural dynamic characteristics (i.e.,
real and imaginary part of the frequency response function), which are the main parameters in drawing the stability
lobes, are varied semi-actively using magnetorheological damper . Modified Bouc-Wen model is employed for MR
damper modeling, which enables us to account for the input voltage to the damper as the control input of the system.
Since the structure becomes nonlinear in the presence of MR damper, a time-domain approach for generation of
stability lobes is presented. In controller design and as a feedback of the chatter level, a novel chatter detection index
(CDI) is developed, which can also be employed for experimental chatter detection. The obtained results show that the
proposed system has been successful in enhancing the stability of the lathe machine.

Keywords: Lathe, Chatter Detection Index, Fuzzy Control, Stability.
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1. Chatter Detection Index (CDI)
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1. Stability Lobes Diagram
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