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Abstract: Increasing milling parameters improves machining efficiency but tends to cause chatter. To
address this issue, this paper proposes a stability identification method that considers the static and dynamic
characteristics of the milling process as well as the influence of timevarying tool wear. First, a threedimen-
sional stability lobe diagram, incorporating radial cutting depth and tool diameter, is established based on
the milling force model to determine the basic machining parameters. Second, frequencydomain signal pro-
cessing 1s adopted to eliminate interference from spindle rotational frequency and to identify the actual stabil-
ity state. Meanwhile, tool wear is monitored based on variations in cutting edge coefficients, and the wear
factor is integrated into the identification system. Online identification test results verify that the proposed
method can increase the material removal rate while ensuring process stability.
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Fig.1 Stability lobe diagram of three-dimensional

milling process
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Fig.2 Three-dimensional stability lobe diagram with

material removal rate

TAE b 5ORS £ B K Carver S600B | 5¢ A% » £k
G 4 TC4 W fin 1278 & I8 BE %k 2 %t JK ROBO-
DRILL E5Ea, fdiF KISTLER 3h 2 1 {3 %
Bewl B 15 5 RS Ry 2500 Hz,

£

|

—0=0=0=0

B3 HEIZRBFE
Fig.3 Milling experimental platform
LHBEH] T ESHANR LR b, Testl~
4 g B R S L T B O %l ar BE ) (H AR
10 mm {4 5 35 mm 5% 3) . T UL A BEHI
f1% W50 38R 73 A 5 36 Ik AN AR 2 BE HI RO O ik A

F1 MNAWIELWHETZSH
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single-factor experiments
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Fig.5 Filter for milling stability identification
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Fig.6 Milling stability identification under

filtering conditions
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Fig.11 Process adaptability verification of dynamic identification for milling stability
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Tab.4 Comparison of machining time and material removal amount between test 5 and test 6
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