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Project’s name A Development for Reducing Time and Process of Investigation Return
Part HUB III Bearing by Vibration Analysis : A Case study NSK Asia
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Summary

In normal, the investigation of bearings take a lot of time for disassembly and cleaning
process. For solve this problem, this project found the new method that can analysis damage on
bearing without disassembly process. For this method we will turn on each bearing by servo
motor and use FFT Analyzer machine(D2000) to measure the amplitude of vibration and
frequency, This data can help we to predict the damaged part by comparing plotted data graph
with bearing damaging frequency

By using of FFT analysis, we can predict the damage on outer ring with 98% of accuracy
, inner ring with 80% and can classified what type of inner ring damage condition, Indentation or

flaking with 84.38% of accuracy
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2.6.2

Outer ring frequency

Inner ring frequency

Ball frequency

Tagn =z =

M0N0 13MUIN

Outer ring frequency

Inner ring frequency

Ball frequency

= zF
= zF £ F,
= 2F, +F,
ball number
<3 9
25.000 Hz AULIITOU (1un15mﬁau1m1500 rpm)

15.268 Hz Inner ring speed (F, —F )

9.732 Hz cage speed

53.6875Hz rotation speed of ball (rolling element)

zF
(13) (9.732)

126.516 Hz

zF £ F,
(13) (15.268) £ (25.000)

173.484, 223.184

OF, £ F, :2.,4,6,8,10...
(2) (53.688) + (9.732)

97.644,177.108
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Outer ring | Inner ring Ball
173 98

1 126
223 117
346 196

2 252
446 234
519 294

3 378
669 351
692 392

4 504
892 468
865 490

5 630
1038 585
* 588

6 756
* 702
* 686

7 882
* 819
* 784

8 1008
* 936
* 882

8 1008
* *
g 980

8 1008
* *

9 A 1
HHYLYie): lyauanaa 1000 Hz
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Outer ring Condition
Cat's eye No
Flaking flaking Indentation | Brinelling | Abnormality | Total
Ratio | 65.31% 20.41% 0.00% 4.08% 10.20% 100%
Amount 32 10 0 2 5 49
Average
Sound(dB) 82.78 72.3 - 79.4 55.28 -
Average
Mileage(km) 66985 - 52127 -
319N 4.4 UAAINIAIANTNANVIFENE N1 Outer Ring
Not
Result Correct Correct
No
Not Corr | Flaki | Cat's eye Indenta | Brinell | Abnormalit Can't
Part Correct ect ng flaking tion ing y Predict
Outer
Ring 1 49 | 32 10 0 2 5 1
Accuracy | 98%

a3l daauanaemen Outer Ring

M Flaking

H Cat's eye
flaking

@ Indentation

M Brinelling

JUN 413 uruMmLaRIdadINANNTENIEN Outer Ring
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4.2.1.2 Inner Ring
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Bearing No. Sound(dB)
14 56.2
15 71.1
23 54.6
33 69.2
34 54.3
35 70.4
37 69.5
43 54.6
45 56.7
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Inner ring Condition
Cat's eye No
Flaking flaking Indentation | Brinelling | Abnormality | Total
Ratio | 12.24% 0.00% 65.31% 4.08% 18.37% 100%
Amount 6 0 32 2 9 49
Average Sound 88.3 - 80.07 79.4 63.93 -
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- Wrong prediction
Result Correct Prediction from Indentation from Flaking
Not =Flaking | =Flaking
Part Correct | Correct | Flaking | Indentation 1B OB =Brinelling | =Indentation
*Inner
Ring 5 27 4 23 1 1 2 1
Accuracy | 84.38% 3.125% 3.125% 6.250% 3.125%
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