7 ST EF N 04 GE #7520 3=25, pp. 1095~10%.

HAy =

o)A A% A A4 A&

Bearing ultra-fine fault detection method and application

=

_ = = . = . =
BE = Akex| Of F¥xc2 OF Bh¥xr ) 2 Alkkx

- =

Choon-Su’Park, Young-Chul Choi, Yang-Hann Kim and Eul-seok Ko

Key Words: Bearing(#] ©1 %), Fine fault(®] 4] 2 &), Fault Detection(Z2 ¥ %), Minimum Variance Cepstrum(# 4

B A2EF)

ABSTRACT

Bearings are elementary machinery component which sustain loads and do rotating motion.
reasons can cause incipient faults to be created and grown in each component.

Excessive loads or many other
Moreover, it happens that incipient faults which

were caused by manufacturing or assembling process’ errors of the bearings are created. Finding the incipient faults as early as

possible is necessary to the bearings in severe condition: high speed or frequently varying load condition, etc.

How early we can

detect the faults has to do with how the detection algorithm finds the fault information from measured signal. Fortunately, the bearing
fault signal makes periodic impulse train. This information allows us to find the faults regardless how much noise contaminates the
signal. This paper shows the basic signal processing idea and experimental results that demonstrate how good the method is.
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Fig.1 Photographs of Hub bearing (a) Top view (left-
hand side), side view (right-hand side), (b) Schematic
diagram of the hub bearing, where « is contact angle
and D is pitch diameter

Table 1 Shape information of the Hub bearing

Pitch diameter (D) 54 mm

Ball diameter (d) 12.7 mm (1/2 inch)

Contact angle (a ) 35°
Number of balls(z)

24 EA (12X2)

4371 A
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(b) Table 2 Result of the experiment

Fig.2. Experimental set-up (a) Schematic diagram of Total number of bearings 12 EA
measurement devices — accelerometer (reference sensiti - -
vity: 0.1484[pC/ms™], upper frequency limit(+10%): 26 Number of bearings w/o fine fault 8EA
[kHz]), charge amplifier(gain: 10[mV/ms" 21, upper fre-
quency limit; 30[kHz]), motor(one-phase induction mo- Number of bearings | Inmer-race | 3EA
tor, 1.1JKW), 1790[RPM]) (b) Photograph of experi- with fine fault Outer-race | 1EA

mental set-up and measurement position
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L7l AAe H10mAAERL O 4 A Fig.3. Measured acceleration signal (a) a bearing

Hal A 27 BFyx o= 7y A4 without fine fault, (b) a bearing with fine fault
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Fig.5. MV Cepstrum of four normal bearings with fine
fault: Lifter order-480, Time length-125[msec], 4.7
[msec]- The period of inner race fault, 6.9[msec]-The
period of outer race fault, 8.2[msec]-The period of ball
element fault
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Fig.6 Photographs of each normal bearings’ faults, (a)
Inner-race fauit, (b) Inner-race fault, (c) Outer-race fault,
(d) Inner-race fault
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