O

SZEEZ|ASE =EF Vol.10 No.3 2001. 6.
Transactions of the Korean Society of Machine Tool Engineers

12
o

Del FHA Foh5 49 o188 AE AFY A%

1.

Diagnosis of Chatter Vibration using Frequency Domain
in a Milling Process

Moon-Ki Kim*

11 Abstract }

Frequency domain has been used to detect chatter vibration and to decide commencing point of chatter for the milling
processes. For this, power spectrum of acceleration signal is analyzed in the frequency domain. Also, the power spectrum
and surface roughness are measured, compared, and evaluated according to the depth of cut by experimental works. As a
result, it is known that the commencing point of chatter can be decided the behavior of the maximum amplitude of the
power spectrum of acceleration signal and there is a comrelation between the power spectrum of acceleration signal and the

surface roughness. In conclusion, the power spectrum of aceeleration signal can be used as a useful information for detec-
tion and estimation of chatter vibration in machining,
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Fig. I Scheme for experimental set up
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Table 1 Specification of experimental instruments

Milling Machine 2] 27 A(TMV-25)
Workpiece SM20C(100 * 60 * 30 mm)
Face cutter JEIL 545-5
Insert i $24 SPCN 1203EDTR-CT
FET Analyzer B & K (TYPE 2035)
Accelerometer B & K (TYPE 4370)
Personal computer COMPAQ PC

{Pentinm 166MHz)

Table 2 Cutting conditions for experiments

Spindle speed{rpm) 360, 500, 1000
Feed speed(mm/min) 15, 65, 140, 280
0.3,05,07,1.0,1.5
f t 3 Ed r » ?
Depth of cut(mm) 2.0,2.5,3.0,4,0
Width of workpiece(mm) 30
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Fig. 2 Accelerations according to depth of cut in the frequen-
cy domain
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Fig, 3 Power spectrum according te depth of cut
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Fig. 4 Surface roughness according to depth of cut



A AES =2 Vol.10 No.3 2001. 6.

4.4 WA ERD FHHE|4L HA

oA 7iegl uhel Zo] JlEEAEY HYAHEYHL
Hl2® SPed dazaex 285 el gy 4
& 983 dgstzn gle Ao AAEch ditdes A
HE4e 71389 19 P& Afste Fa3 89
gk w2ty EHAA7| e deRAzEH H&EEAE
o gl aBEH o7 AT AE e g HE
sgich Figse Aazlole] wishel w2 LTy 5
Ard e FVAYY 9e) #AE debd Aotk

+350 rpm, B5 wa/min
=500 rpm, B5 ma/min

1000 rpw, 15 =p/min
+ L tem, 65 wa/min
= 1000 ren. 140 ma/nin

Surface roughness, Smax(an’

0.4

ol — .
¢ 3.0 0.2 0.6,
POVER(g: /Hz)

9.% 0.1

Fig. 5 Relations between power spectram and surface rough-
ness{Ruy)in depth of cut
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