%537 % 4 3 W o ML M TR Vol.37 No.3
2026 4F 3 f CHINA MECHANICAL ENGINEERING pp.634-644

TR L B R A5 90 T ) A

TEwW"T FEMEET HEMRIET X &2 xr"
1L.ELRXKFRIMMAZEARALBETLETLRET A 25 ,066004
2. % K FAMRTAASFR, T, A2 5066004

WE A BAESEE LGSR0 2R P 5 & & k5 8R4 A& R Z B9
AL R — AR T o Rk £ e ik 0 IR AR KRR R) B AR T k. R TR S ) T AT B R 9
FEBEARBRLIRERFIE; Z 6 RERE2 L5 FHRAAFATEA RS R, 454 5 #&ﬁﬁ%%w&:
IR F AL R E — A AR A APk Rk A S AR I A A ) A RO IR 69 R L R
P B BE Bk kAT IR R SF R R4 AR B AT R TR T WAk AKX W B A RGO AT R A
BRI E R, RBELEREAW . ZHZETALRNBETE B RIARKS, LR I7H )G K3 ok
FE NG AR 2 37.3% . e T Ak & K @ ALk AR A2 34.7% .

SR AR <l BE A s AL A N BEH 5 B R 5 B AR 00

FESES . TP249

DOI:10.3969/j.issn.1004-132X.2026.03.013 FFA R (R IRAR 55 ) #R1R A5 (OSID):

Research on Chatter Recognition and Suppression Methods for Robotic
Milling of Thin-walled Cylinders
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Abstract: Aiming at the problems that chattering was easy to occur in robotic intermittent grooving
milling applications of cast thin-walled cylindrical parts, which led to the degradation of surface quality of
the parts, an on-line identification and suppression method of chatter was proposed based on entropy differ-
ence of power spectrum and variable rotational speed. Firstly, the type of chatter and the characteristics of
different milling states were determined based on the analyses of milling conditions of thin-walled parts.
Secondly, the combination of power spectrum entropy difference and root-mean-square value was utilized
for milling state identification, and a spindle rotational frequency and the multiplier fast removal algorithm
was proposed to address the issues of early chatter frequencies being easily drowned out. Thirdly, com-
bined with a number of experiments to clarify the influences of milling parameters on chatter, the discrete
variable speed method was adopted for chatter suppression, and a spindle speed update strategy was devel-
oped. Finally, an online chatter monitoring and suppression system was developed, and variable speed flut-
ter suppression tests were conducted. The results show that the method proposed herein effectively identi-
fies the idle, stable and chattering states, and the amplitude of vibration acceleration is reduced by about
37.3% after chattering suppression, and the roughness value of the machined groove bottom surface is re-
duced by about 34.7%.

Key words: thin-wall component; robotic milling; chatter recognition; chatter suppression
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Fig.1 Thin-walled cylinder
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Fig.2 Robotic milling system
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Fig.3 Robotic end-effector
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Fig.4 Test piece and milling cutter
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Fig.7 Time/frequency domain plots of signals in each
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Fig.8 Frequency-domain diagram of displacement in

the low-frequency region
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Fig.9 Robotic milling system and hammer impact test

diagram of thin-walled component
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Tab.2 Modal parameters table of robotic milling

system for thin-walled components

i | il N
Nl EECH il e %/kf

1B | 523.24 1.6 | 0.033| 947
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Fig.10 Time/frequency domain plots for different milling states
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