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Article Information Abstract
Original Research Paper Due to its complex nature, the chatter phenomenon in turning processes has always been important for the
Received 19 July 2018 researchers of machine science and many efforts have been made to control it. However, due to the need of

Accepted 22 September 2018

Available Online January 2019 manufacturing industries to increase productivity and accuracy and reduce rejection rates and production

costs, the need to develop better techniques is felt more than ever. Although the passive methods of vibration

Keywords: control are always stable, they have limited functionality. Active methods of vibration control have the ability

Chatter Phenomena Control to suppress the vibrations properly in different situations. This paper aims to develop a new, active and

Internal Turning Process economic method for detection and controlling chatter phenomenon before it occurs in the boring process.

Identification of Chatter First, various signal processing methods were briefly reviewed and compared, then two methods which are
faster and more accurate in determining the occurrence of chatter were chosen, and the time required for the
transition from the stable to unstable mode was determined based on the signals. Then many tests were
performed with and without a control system. The accelerometer’s output signal which was measured in 0.1
seconds were used in these tests. Two methods of signal processing (Fourier transform and spectral density)
were also applied as indicators of the chatter occurrence at the initial moment. Then, using an active control
system, the command was given to slow down the speed of the milling machine to switch the system back to
its stable state. Using this control method, many tests were performed with different parameters for boring
process. In all tests, when the process was stable, the control system did not enter the circuit, and when the
process went into the unstable stage, the chatter phenomenon was detected and controlled in the pre-chatter
stage before the surface was damaged.
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2 Furrier transform
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12 Short-Time Fourier Transform
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Table 3 Mechanical specification of tool [28]
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Table 9 Max FFT and Spectral density for test 1
M"‘S:‘f;gra' Max FFT Time
11/2929 24/7691 01
713718 14/6085 0/2
8/0547 13/7156 03
56306 16/6243 0/4
8/8138 17/5688 0/5
6/5052 17/5721 0/6
7/4203 18/2572 o7
6/3800 16/4721 0/8
10/1972 16/0622 0/9
6/6857 18/0953 1

10/7330 16/8152 11
13/5739 18/2634 12
7/5944 19/3793 13
912235 15/2156 1/4
9/8902 15/2960 1/5
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B- FFT of the signal C- Spectral density of the signal

3 c)Lo.f.v 05'“)" » (X ‘_gﬂfe)"aj‘ u_:L...u ‘_gL:bJL.im.; 29 J&J)

Time(s)

5 asd Jad Jhie Sl 5l Jol> s 11 Jsaz e
oad ool glas ald g Seslal 5l P8 e o b JK

el
by b el asin 11 Jgas 529 IS8 5l a5 jsboles
b4l 05 ooy b o)1 51 g el ks al$ asts 012
Al b Gl Cundy ess Jo 50 oy i
i Lawgi > sauay asl 03 Loy jo a5 el bl

69

P Sl 0975 (o p Sz oy E9,% ln 3V Ole
S col ond oolinul Lib JEx> g a,s oo e
B ap)s3 Josss 5 pl 2 ik Sz polis 510 ascie
E9rb 3 JB lagygasl 0o yo W98 jo 05 aid 5 1l o il
Sloyg0 50 sl B2 jo g ond S anld > owsws
2050 sk g ond JHS anlS gz enay ol

5 a8 ks e Sl i el s 100 Jae o
ol 2 ojlads s03l syeSoshil 5l elS se y0 ik JS
sl 00 o0ls

al> 5o (rer Sl paiin 10 Jgozr 528 US4 5l a5 y5blen
el el 0sd iy 95 heb JE> Sl ke 4 15 3
g5 ooy 1y 4l 04 oy il s J 525 i 51
ool ol agld 4t 03 o) b amo o e i i
5 Candy s Jlo 50 ooy 45l 060Le; b o1 51 g
LU ald o 5l e g ol bl cdl a4 jlly <l
a5 aalyS Joub BB pd IS ankd gl 9 090 o0

1Az ey 9,8 5l S a5 Cesload aths (5)5b by
WS S5k T g8

sl 5ol e oS ol Slagges] 5l sligas 3 oyles (yg05]
Cowl (P9 (5 piamn Lol el 0ols &, iz onuay anl 3
S g |y i g 098 950 iz ey das e ol
oads ools lis 29 U yo yeesl opl 5l Jeol> sla JUSs

]

2 0l 903l (slp ek Bz 5 42,58 s polie yiSha> 10 Jour
Table 10 Max FFT and Spectral density for test 2
Max spectral

Density Max FFT Time
313 31/1785 01
46/2 35/5106 012
91/9 47/9356 03
218/1 70/2438 0/4
468/4 163/9219 0/5
955/5 24419719 0/6

1244/3 258/0144 o7

1986/1 313/8325 0/8

267413 433/9933 0/9

3457/9 490/3226 1

375717 503/7481 11

38302 496/2826 112

3848/3 493/5748 13

4065/6 494/7550 1/4

4325/5 496/3210 1/5
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Fig. 30 Magnifier acceleration signals measured in test No.3
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Table 11 Max FFT and Spectral density for test 3

Max spectral

Density Max FFT Time
15/1526 23/2194 011
15/4458 19/9212 012
78/9117 43/6143 03
203/4170 79/7822 0/4
192/3662 65/3156 0/5
2616651 33/6133 0/6
8/2325 15/7834 07
7/0163 15/8065 0/8
5/9663 13/7011 0/9
5/6389 14/0774 1
5/8116 12/5806 11
4/1916 12/8929 112
8/5153 13/3284 13
6/8774 14/6989 1/4
4/5645 12/4050 1/5
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