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Faults Detection in Hub Bearing with Minimum Variance Cepstrum
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ABSTRACT

Hub bearings not only sustain the body of a car, but permit wheels to rotate freely.
other reasons can cause defects to be created and grown in each component.

Excessive radial or axial load and many
Therefore, vibration and noise from unwanted defects

in outer-race, inner-race or ball elements of a Hub bearing are what we want to detect as early as possible. 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 signal
has 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 Hub bearing (a) A double-row angular contact
ball bearing, (b) Structure of a rear suspension system
with a hub bearing and wheel
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Fig. 2 Hub bearing faults. Man-made faults with
electric drill pen, (a) An outer-race fault, (b) An inner-
race fault

43k 3150 22| T L 7123 Q1o Figl (b)
of Bolx Z3 o] Ao upF el MAMMHY A
AR da 2olzm At}

32 dlofE g BF

Hog e A WE, 9%, 281
T F o #Ed &3, vtE 9 o]
o] wgstd olE Zt 245 Aol 24
o}

olE 7} 240 AFe] TAY W oH AF
dol Yeb A A K7 $8) Fig2 o Role
Ay #Ar] = A (Electric Drill Pen)2 2 & 9
& f4d I3 AL o] 4FE& FY3A
=3

e

Y

b

x|

a
o
0

4. 4

oo

A

iz

e Fn wloy e AFY 5 v F
AHE AFY A AR L A teolyR
20[km/m]Y £E2 FFI JMEE ABE E
(Fig.3) ©l @ wF 9 AL == 930[RPM]0]

— o

32y b
.

Z 9 & Fig.2@ A xol
a8 8ko] Hjo]

AFe A7 HAELE HP35670A & oLl
65[kHz]1 9 MEY FoAFE 433 5 27t ©
o8l & AAsIYTE &, dolEle ZrtEQ AR
< 98} DAT Recorder & °l-&33it}

P

kel

g
M
El

5.

Fig4~Fig5+ 22 &% g 2 d

-594-



Measurement position

)]
) DAT
Charge amplifier Recorder

B&K NEXUS 269%_ Analyzer
: (4.ch)

Acceleromete

Sampling frequenc
B&K Type 4374 P e fred 4

1 65[kHz}

Dynamo driving wheel

©

Fig.3. Experimental set-up (a) Photograph of a
vehicle and dynamo driving wheel, 120{km/h], (b) A
measurement point on right side rear suspension, (c)
Schematic diagram of measurement devices
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Fig. 4. An outer-race fault bearing (a) Sampling
frequency : 65[kHz], (b) MV Cepstrum : Lifter order-
480,Time length-125[msec], Theoretical outer-race fault
period-13[msec]
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Fig.5. An inner-race fault bearing (a) Sampling
frequency: 65[kHz], (b) MV Cepstrum : Lifter order-
480,Time length-125[msec], Theoretical inner-race fault
period-9.2[msec], Rhamonic-18.4{msec]
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Fig.6. MV Cepstrum of fault bearing but not knowing
where the faults are: Lifter order-480,Time length-
125{msec], 9.1{msec]-The period of inner race fault,
13.3[msec]-The period of outer race fault

F1g7 Photographs of fault expected bearing, (a)
Outer-race fault, (b) Inner-race fault
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