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Abstract: Based ongrey system theory, the relationship of the vibration and noise of rolling

bearings is studied. T wo types of rolling bearing, 6201 and 6203, were used in experimentation.

The vibration is characterized by the virtual value of acceleration, and the noise is indicated by the

sound-pressuredevel. The results of data processing demonstrate that, the relationship between vi—

bration and noise of rolling bearings is not obvious, and it has significant uncertainty. T herefore,

the vibration can not be in stead of the noise. The problem of the noise of rolling bearings must be

studied independently, the standards of the noise and the corresponding technology of rolling

bearings must be established.
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Table 2 Data of experiment (unit: dB)

k Y, Y, Y, Y, X X, X3 X4
1 30.00 30. 17 32.33 35.17 27.50 25.83 29. 67 31.00
2 33.17 37. 33 32.50 33.33 31.50 27.00 31.17 28.50
3 32.67 34. 67 32.33 31.67 29. 00 30.17 27. 83 27.33
4 31.00 31. 00 35.17 34.00 26. 83 26.50 35.17 33.33
5 30.83 34. 00 33.50 33.17 27. 00 27.00 29. 83 29.50
6 32.50 32. 00 35. 67 33.33 25. 00 28.67 32.33 28.50
7 30.67 30. 83 30. 67 33.67 25.33 25.50 28. 50 27.83
8 32.17 33. 17 40. 67 34.83 27. 50 28.33 35.00 35.00
9 32.67 34. 33 33.33 33.50 28. 17 31.83 27.33 29.17
10 34.17 34. 83 31.33 33.17 32.83 32.83 29. 00 32.17
11 33.87 32. 67 27.33 28.33 26. 67 25.67 31. 67 32.50
12 33.00 32. 67 28. 67 28.67 28.33 31.50 30. 33 28.67
13 34.00 33.75 30. 67 29.00 35.83 36.33 31. 00 28.33
14 34.00 33. 50 29. 00 30.00 28.33 27.50 28. 67 31.17
15 33.00 32.17 31. 50 31.00 30. 83 28.00 32.33 30.50
16 31.67 32. 33 29. 00 32.67 2617 27.50 31.17 30.50
17 32.67 31. 67 29. 50 33.83 25.50 26.83 29. 83 29.33
18 32.17 31. 33 29. 83 29.00 2767 26.00 28. 67 29.17
19 31.67 31. 83 30. 67 31.83 28.33 28.33 28.33 29.00
20 32.33 32. 67 3450 33.33 27. 67 27.83 33.00 31.83
21 34.33 36.00 2733 27.67 33.17 32.33 29. 67 29.83
22 34.67 33. 67 29.:00 28.00 28. 67 29.00 29. 67 28.83
23 37.33 36..33 34. 67 34.00 29. 50 29.67 29.33 32.67
24 34.50 35.50 28,17 29.83 28. 00 27.33 30. 00 28.33
25 32.67 33..67 35.33 34.33 27. 67 29.17 33.50 35.67
26 34.00 3633 30. 00 28.67 37.17 34.67 30. 83 30.83
27 35.67 34. 83 29. 83 47.17 29. 00 29.83 34. 00 30.83
28 35.00 33. 50 28. 83 30.67 25.33 28.00 31. 00 43.50
29 32.33 32.83 28. 83 28.00 29. 50 30.33 31. 00 31.83
30 37.67 39. 67 31.33 30.33 24. 83 23.33 30. 50 32.17
(2)
Y, = [%( 1)’}’./'(2)’ 7yf(k)’ ’}’.f(n)]
' (3)
’ ’ ? k k=1,2, ,n
, Xi Yi :
) XP= [ x2(D),x%(2), Lxl(k), ,x'(n)]
[12] (4
Yi= [ y)(1),y/(2), .5k, .y/(n)]
Bl Xi Y (5

Xi= [ xd(1),xd2), ,xi(k), ,xin)]

x (k) = xi(k) — xd( 1)
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