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ARTICLE INFO ABSTRACT

Article history:

Chatter is caused by the dynamic instability of a machining system. Chatter

Received 4 March 2018 causes a variety of economic damages, including reduction of tool life, and
Accepted 10 April 2018 damage to the machine tools and workpieces. In this study, we propose a method
for detecting chatter in head-tilting 5 - axis machine tools. A sensor attached to
a fixed part is considered, located at a remote place from the spindle. This study
Keywords: aimed to detect chatter without any prior knowledge of the involved dynamic
Chatfer. system, such as tools, machine tools and workpieces. First, the acceleration
Monitoring signal under various machining conditions was analyzed: no change was
Accelerometer observed to interfere with the chatter detection. However, with chatter occurring,
5-Axis milling beating of the acceleration signal was confirmed by two or more adjacent
Head-tilting frequency components, which could be the basis of a very good chatter detection
approach. Finally, using this concept, a mode diagram was proposed for chatter

detection.
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Table 1 Experimental conditions

Experimental conditions

Tool ®10 mm ~ ©20 mm, 2~4-blade
Tool length 40 mm ~ 70 mm
Workpiece material SKD 11, SM45C
Axial depth of cut 5~20 mm
Radial depth of cut 0.5~2 mm
Feedrate 30~300 mm/min
RPM 2500~5000 RPM
Sampling Time 6 kHz
Number of data 65,536
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Fig. 3 Accelerometer signal for different sensor position

18

Al Table 1] BAFEo] itk

S}z
. 1__

]*J—E Al /‘1«] HAE sl= 2] uA ol 2t
ki3 73%’-(upper sensor)Q} 3T Zoll 7k iAol F2% 75
(lower sensor) 7 7Fx|oll ti3l] Al 548 4931900 Sl =
Aa ek vkl o] AlAe] YA= 7hs B9l Tk AAwE
AZE Ao g dou, sl M3 55 7719 A9 AlA Aol
o] o] vtk ¢ glomg 9% uAdel FaE AME &8

sfok 3tk Fig. 3 7F85919} 717k ol Sl 7= Al 59}

l"

7FE B9 25 He] "ol YAo|M Y /s Mg vlas
otk o)A RIS 4 ARo) okl 7= 4157} Mk

134

2 3 4 5 67 8 9 101
|

w ia sty
R ﬁ

s

I’IZ 41516171819 20 ’J‘l 22 2324

e B

s B

Cutting Force[N]

Time[Sec]

(a) Cutting force signal (2-blade tool)

Sﬂii -

Swl 234 567 8910101213 14151617 18 19.20.21 22 23 24

O 025

N

g :,:‘

£ i

N s o o "
Tlme[Sec]

(b) Cutting force signal (4-blade tool)
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Fig. 4 Comparison of cutting force and accelerometer signals
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Fig. 5 Accelerometer signals for the different conditions
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