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Fig 1 Schenatic diagram of experiment system
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1
Table 1 Character istic parameter s of the vibration signalsfor normal and fault state in different operatingmodes

M ean square M aximum M ax. pow er Energy under Energy above
Na State deviation vibration spectrum Totl energy 3kHz 3 kHz
o/mv anplitude A /mV anplitude P /mV 2 E/nv Ei/mvV 2 En/mV 2
1 Nomal Q 1011 3 5712 - - - -
Fault Q 1058 3 3728 - - - -
Q 1038 3 1744 - - - -
Q 1087 3 5712 - - - -
Q 1259 3 7696 - - - -
Q 2046 8 1344 - - - -
2 Nomal Q 5450 12 7112 19 1264 7278 42 5176 77 2101 65
Fault Q 7556 13 9527 43 5481 8192 69 5604 57 2588 12
Q 7537 10 2491 47,8847 8101 64 5434 40 2667,_24
3 Nomal Q 4776 7. 3729 17. 2047 7237 05 5207 53 2129 52
Q 5317 8 0435 24 5550 7893 54 5201 31 2692 22
Fault Q 6850 10 3073 19 9589 9255 84 5966 22 3289 62
Q 5830 10 9676 19 2171 8220 01 5435 54 2784 47
Q 6158 9 5130 18 4743 8628 56 5523 31 3105 25
Q 7199 9 7003 24 2601 9033 30 5715 18 3318 12
4 Nomal Q 5012 6 9840 15 2451 7742 25 5096 69 2645 56
Fault Q 7102 12 3698 38 2985 9237 52 5631 65 3605 87
Q 6519 9 4000 28 6969 8750 95 5485 20 3265 75
Q 8272 12 4009 19 5277 11255 06 5726 01 5529 05
Q 5773 8 0252 16 9996 8739 82 5367 35 3372 47
Q 6041 7. 9854 21 1459 8387. 78 5377 88 3009 90
Q 6691 9 0713 22 8895 8919 90 5335 75 3584 14
5 Nomal Q 8105 10 8614 4Q 6061 9326 98 5672 59 3654 40
Fault Q 9982 15 2413 37. 3813 12050 33 6238 05 5812 28
Q 9841 14 6681 26 0992 12143 87 6268 32 5875 55
Q 9785 19 7515 26 7339 12334 31 6326 71 6007 59

Note Operatingmode 1: n= 700 r/min, p= 700N; Operatingmode 2 n= 1 000 r/min, p= 100N; Operatingmode 3: n= 1 000 r/min, p=
400N; Operatingmode 4: n= 1 000 r/min, p= 700 N; Operating mode 5: n= 1 400 r/min, p= 700 N.

1 n= 700 r/min, p= 700N; 2:n= 1000 r/min, p= 100N; 3:n= 1000 r/min, p= 400N; 4:n= 1000 r/min, p=
700N; 5:n= 1400 r/min,p= 700N.
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Table 2 Thenon-dmensional diagnosis character istic , ,
parameter sand principle of vibration signal
Non-dimensional Non-dimensional N on-dimensional ,
No State mean sguare energy diagnostic !
deviation above 3 kHz for nomal
1 Nomal 1 0000 - -
Fault 1 0465 - - ’
1 0267 - - !
1 0752 - - )
1 2453 - -
2 0237 - - ’
2  Nomal 1 0000 1 0000 1 0000
Fault 1 3864 1 2315 1 7074 1 4, 14
1 3829 1 2691 1 7550 , ; 17
3  Nomal 1 0000 1 0000 1 0000
Fault 1 1133 1 2642 1 4075 ’ ’
1 4343 1 5448 2 2157 )
1 2207 1 3076 1 5961 , ,
1 2894 1 4582 1 8802
1 5073 1 5582 2 3430 '
4  Nomal 1 0000 1 0000 1 0000
Fault 1 4170 1 3630 1 9314
1 3007 1 2344 1 6056 3
1 6504 2 0899 3 4492
1 1518 1 2748 1 4683 a !
1 2053 1 1377 1 3713 ,
1 3350 1 3548 1 8086
5 Nomal 1 0000 1 0000 1 0000
Fault 1 2316 1 5905 1 9588 b
1 2142 1 6078 1 9522
1 2073 1 6439 1 9847 , ,
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Exper mental Study on D iagnosing of Contact Friction Fault of
a Plain Bear ing with Dead-L oad Based on Vibration M onitor ing

Q N Ping, YAN Bing, HUA Chun-rong, TAN Daming
(School o M echanical Engineering, Southw est J iaotong U niversity, Chengdu 610031, China)

Abstract: A plain bearing w ith dead-loadw asperformed to simulate the fault occurrence and development of
the axle journal and bearing running at different lubricating conditions T he transition of the bearing opera-
tion states from oil-lubricated running to dry-running w as realized by cutting off the lubricating oil for vari-
ous durations The corregponding vibration signalsw eremonitored and nommalized 0 as to realize convenient
and simplified diagnosisof the contact frictional fault of the plain bearing T hus the characteristic paraneters
of the bearingw ith regpect to the fault statesw ere divided by the onesw ith regpect to the normal state under
the sam e operating conditions 0 as to establish the non-dimensional diagnosisprinciple based on the non-di-
mensional characteristics parameters The applicability of the resulting non-dimensional diagnosis principle
to the diagnosis of the contact fault of the bearing w as investigated A s the results, it was unnecessary to
construct the standard model for pattern recognition, making use of the established non-dimensional diagno-
sisprinciple insensitive to different operating modes but sensitive to the fault modes T herefore, the estab-
lished non-dimensional diagnosis principlew as applicable to the trouble diagnosis of plain bearing in variant
operating modesw ith significantly low ered diagnosis cost
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