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Effect of cage slipping on fault characteristic frequencies of
aeroengine main-shaft bearings
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Abstract; The relationship between the cage slip ratio and characteristic frequencies was
obtained by theoretical deduction. The correctness of the derivation formulas was verified by
the rotor experiment bench supported by cylindrical roller bearings. And the variation law of
the slip ratio of the cage, the actual characteristic frequencies and the theoretical values devi-
ations with the rotational speed were studied. Results showed that the slip ratio and the de-
viation tended to increase with the growth of the shaft rotating speed. The research conclu-

sion has the guiding significance for the fault diagnosis of the aeroengine main-bearings.
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Fig. 9 Variation of the cage slip ratio and the
characteristic frequency of the inner ring fault

with the shaft rotation frequency
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Table 3 Comparaison between experimental results of

inner ring faults and formula calculation values

S 5 B R

MR g,V
5 0.1 0. 06
10 0.1 0.13
15 0.1 0. 09
20 0.3 0. 32
25 0.7 0.72
30 2.4 2.44
35 2.7 2.72
40 3.6 3.70
45 4.9 4.99
50 5.7 5.73
55 6.6 6. 68
60 8.0 8. 25
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Table 4 Comparaison between experimental results of

outer ring faults and formula calculation values

Fe b 5 I B

45/ He F % 2%/ H —Zyf./Hz
5 —0.1 —0.14
10 —1 —0.96
15 —2.1 —2.07
20 —3.6 —3.56
25 —5.2 —5.10
30 —6.2 —6.17
35 —7.4 —7.31
40 —8.7 —8.61
45 —10. 4 —10. 27
50 —12.2 —12.0
55 —13.5 —13.59
60 —15.9 —15.72
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Table 5 Comparaison between experimental results of

rolling element faults and formula calculation values
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il e it/ Hz T 9 22 25 / Hy Hz
- 0 —o0.01
; 0 —0.27
15 —0.1 —0. 63
20 —0.7 —~1.16
N L —1.82
20 —2.5 —2.45
. —3.8 —3.42
» s —4.59
E —6.6 —5.79
" —7.7 —7.66
. 9.4 —8.93
60 —17.6 —11.26
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