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Research on Fault Feature Analysis and Sensor Placement of CNC Machine
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[ABSTRACT]
sensor placement of the transmission parts of CNC ma-

This paper researches on optimal

chine. Through the spindle, screw, guide fault features
analysis, it selects vibration, noise and temperature as the
feature signals to characterize mechanical faults of CNC
machine. Combining with theoretical analysis, finite ele-
ment analysis and experimental validation, optimal sensor
placement scheme is established, and the fault feature sig-
nal extraction of the CNC machine is preliminarily real-
ized.

Keywords: CNC machine Fault diagnosis Fea-
ture signal Sensor placement
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Fig.1 Installation mode of vibration sensor
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Fig.2 Marked points of spindle
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Fig.3 Transient response of point A, B, C of spindle in X

direction
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Fig.4 Transient response of point A and D of spindle in X direction
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Fig.5 Sensor placement of spindle
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Fig.6 Marked points of screw
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Fig.7 Transient response of point A, C in X, Y, Z directions
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Fig.8 Transient response of pioint B in X, Y and Z directions
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Fig.9 Vibration waveforms of screw
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Fig.10 Sensor placement of screw
AP SRR TR S S, TR A
AAALR] , BIMREE SHUR Z 8] (R S R4 il i S B
MR AR SRS RS S B 8. TR S
SRR AT LU BUR 2 as [ R, m] LIRS IR 0 1 JR
i LA P PR T A L P T LI S LR
B TARIRZS
S E SR A% A 2R 5 L, T LR A
FRIC I T AR AN )AL & ) RS IR S DL EA T LA, o3
W7 SRR FTAR L TEMC A HEBGA
FHRNE G AT R T R A 11 R o = m iR 3
1R IR LA A U e b, DO S 0UAE 3 07 [l iR
.
5 £ig
1% S A Ry R AR B AR SR AR 5 1 LSS AN
WER A 2, 2 SEIBLR B BT 11 B 12 W 74

TIPS ST FuR R4 €t N2 VI FE S ERIDEAR Ik S N
185575 R AE A BITFE 20T , B0 E AR HLIRTERERS

76 RiAEHIEHA - 2014 4555 14 1]

B11 FSHEIRNERSERE
Fig.11 Sensor placement of guide
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