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Abstract: It was proved that vibration was affected by machining quality of the rolling
bearing elements. U nfortunately, current research did not show the degree of influence caused
by each kind of quality index. Because that different machining quality index has different
contributions to the rolling bearing’s vibration, so enhance machining quality without clear
understanding what index is key to the problem could have no advantage in controlling
vibration. Degree of influence caused by machining quality on the rolling bearing’s vibration
was compared and evaluated by experiments. Two kinds of aeronautical bearing were selected
for testing in this investigation. Considering the un-suitability of statistics theory, grey system
theory was introduced. The results show that parameters of structural dimension error exert
greater effect on the rolling bearing’s vibration than that of macroscopic parameters of form
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error and microscopic parameters of shape. Consequently, macroscopic parameters of form
errors and microscopic parameters of shape are minor factors for high quality machining
bearings selected, while parameters of structural dimension errors and its tolerance are thought

to be the main factors.

Key words: aerospace propulsion; rolling bearing; vibration; machining quality;

grey system theory
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Table 1 Symbol
1 Xo dB
2 X, mm
3 X2 mm
4 X3 um
5 X4 Hm
6 Xs Hm
7 Xe Hm
2 HKA
Table 2 Data of HKA bearing
k X1 X2 X3 X4 Xs Xe Xo
1 10. 64 10.68 0. 58 0. 46 0.02 0.03 49.5
2 10.67 10.67 0. 67 0.6 0:-02 0.04 53.0
3 10. 65 10.68 0.53 0. 69 0.02 0.02 50.0
4 10.68 10.68 0.51 0. 80 0.03 0.04 50.0
5 10. 64 1067 0..50 0. 46 0-03 0.03 47.0
6 10.67 10. 68 0. 45 0. 56 0-03 0.02 52.5
7 10. 60 10.69 0. 42 1. 28 0.03 0.03 46.0
8 101 65 10.70 0. 42 0. 56 0.03 0.04 49.0
9 10. 65 10, 68 0.63 0. 50 0.03 0.04 48.0
10 10. 65 10. 69 0: 54 0. 56 0.03 0.09 48.0
11 10.66 10.67 0.35 0. 68 0.05 0.03 48.5
12 10.63 10.70 0. 54 0. 96 0.02 0.05 56.5
13 10. 64 10.68 0. 50 0. 55 0.02 0.03 52.5
14 10.63 10.69 0. 58 0. 57 0.03 0.03 51.0
15 10. 64 10.69 0. 39 0. 67 0.03 0.06 49.5
16 10.63 10.68 0. 48 0.75 0.02 0.02 58.0
17 10.68 10.68 0. 36 0. 38 0.02 0.03 48.0
18 10.63 10.69 0. 38 0. 43 0.02 0.05 49.0
19 10. 64 10.67 0. 57 0. 64 0.04 0.04 46.0
20 10. 64 10.69 0. 50 0. 43 0.02 0.03 51.5
21 10.61 10.69 0. 48 0. 60 0.03 0.02 50.5
22 10.63 10.68 0. 49 0. 80 0.03 0.03 52.0
23 10. 65 10.69 0. 54 0. 46 0.04 0.05 48.5
24 10.67 10.68 0. 41 0. 56 0.03 0.03 47.0
25 10. 65 10.67 0. 60 0. 68 0.03 0.04 56.5
26 10.68 10.70 0.52 0. 61 0.02 0.04 47.0
27 10. 64 10.67 0. 56 0.53 0.04 0.04 515
28 10. 64 10.68 0.72 0.71 0.03 0.05 48.0
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3 HKB
Table 3 Data of HKB bearing

k X X, X3 X4 Xs X Xo
1 4.098 7 4.1715 0. 59 0. 68 0. 042 0. 067 35.0
2 4.085 1 4.164 8 1. 23 0. 49 0. 068 0. 041 35.0
3 4.092 1 4.1811 0. 40 0.73 0. 044 0.05 35.5
4 4.086 9 4.167 8 0.24 0. 49 0. 030 0. 043 39.0
5 4.097 1 4.168 1 0. 38 0. 28 0. 045 0. 026 36.5
6 4.093 7 4.169 9 0. 34 0.33 0. 035 0.03 37.5
7 4.097 4 4.168 5 0. 81 0. 49 0. 045 0. 028 35.5
8 4.087 8 4.1802 0. 36 0.24 0. 024 0. 033 36.5
9 4.096 3 4.1590 0. 36 0. 67 0. 037 0.55 36.5
10 4.099 7 4.170 1 0. 40 0. 60 0. 031 0. 048 40.5
11 4.094 3 4.1717 0. 29 0.29 0. 038 0.03 37.0
12 4.088 3 4.165 4 0. 43 0. 40 0. 035 0. 024 43.5
13 4.095 4 4.156 0 0. 77 0. 56 0. 037 0. 049 35.0
14 4.093 7 4.169 4 0.29 0. 46 0. 028 0. 045 35.0
15 4.092 7 4.159 1 0. 42 0.27 0. 054 0. 037 37.0
16 4.093 5 4.1729 0. 32 0. 40 0023 0. 039 37.0
17 4.103 2 4.168 2 0. 39 0.38 0. 031 0. 027 37.0
18 4.095 8 4.176 4 0. 38 0.22 0. 036 0. 025 33.5
19 4.093 4 4.162 4 151 0. 49 0,085 0053 35.5
20 4.095 4 41662 0. 61 0.22 0.039 0. 033 35.0
21 4.097 4 4. 154 4 0. 38 0.37 0..036 0. 032 48.0
22 4.087 3 4.167 7 0. 55 0. 30 0. 055 0. 033 37.0
23 47104 9 4. 1589 0. 41 0. 38 0.03 0.051 37.0
24 4.092 7 4,159 1 0..30 0.37 0.05 0. 039 36.5
25 4.093 4 4.1720 0. 31 0. 46 0. 026 0. 056 36.0
26 4.092 0 4. 158 4 0.38 0. 45 0. 029 0. 039 36.0
27 4.099 0 4.176 4 0. 43 0. 56 0. 047 0. 040 35.0

Yi= [yi(D),yi(2), Lyi(k),yi(n)] (5) Xij Xo Yo o LX; Xo
b = Sy = ull ’ N
J Xi Xo

Eo(k) = (B + DuwK)/(Dy + AunK) (6) 4 . HKA ,

: Ao (k) = | yo( k) — i( k)| Yoo =Yr> Yu> Y5> You=¥os
Awin = m inmin Noj (k) HKB ot
Yor=Yn> Yos> Yu=¥u =Y
Aunar = m,dX max Ao (k) Yo Yo , o3, Yoa Yos Yoo ,
(6) K [0, 1],
R K=0.1
. ymz)/oz,
Yo = - 2 gu(k) (7 :
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4 y()j (K: 0 1)
Table 4 Grey relational grade ¥,;(K= 0.1)

y()l 3/02 y()} 3/04 yOS y(lﬁ
HKA 0.828 1 0. 8278 0.5928 0.476 4 0.462 2 0.5153
HKB 0.929 8 0.9296 0.6360 0.6507 0.743 0 0.601 2
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