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Analysis of Fault Acoustic Signal Characteristics of Full
Ceramic Angular Contact Ball Bearings

YAN Hai-peng, LIU Meng-lin, YANG Xue*, QIN Zhi-ying, LANG Sai
( School of Mechanical Engineering, Hebei University of Science and Technology, Shijiazhuang 050018, China)

[ Abstract |

ball bearing as the research object, the dynamic analysis model of full ceramic angular contact ball bearing was established, and the

To solve the problem of bearing fault and complex sound field environment, taking H7009C full ceramic angular contact

error of theoretical calculation and simulation of rolling body was compared to verify the validity of the model. Based on the transient
dynamic analysis of the influence of inner ring fault on the bearing dynamic characteristics, the surface SPL (sound pressure level) of
bearings caused by different faults was calculated, and the SPL characteristics of high-speed bearings were compared under the action of
variable speed and variable load. The results show that the sound pressure level of the faulty inner ring bearing increases with the
increase of speed, and increases first and then decreases with the increase of load. When the ratio of the lowest sound pressure level
frequency to the vibration frequency is close to 0. 75 or the ratio of the highest sound pressure level frequency to the vibration frequency
is close to 4, it can be identified as an inner ring fault.

[ Keywords] Full ceramic angular contact ball bearings; bearing failure; load; speed; sound pressure level
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Table 1 Structural parameters

S Bl
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7K S8 2/ mm 16
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RREH 17
WG/ (°) 15
PRFFRSME/ mm 63.5
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FOFLE AR/ mm 8.9
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Fig. 1 Fault model of bearing inner ring
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Table 2 Material main performance parameters

JLHF 2R WP /Pa BB/ (kgem ) kR
EEHILEN 3.20x10" 3 200 Si;N,
)] 2.19 x 10" 6 000 70,
SRl 2.19 x 10" 6 000 7x0,
S 3.80 x10° 1370 PEEK
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Table 3 Comparison of revolution speed
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Table 4 Comparison of rotational speed
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Fig. 2 Stress curves of normal and faulty inner ring
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Fig. 3  Stress curves of each component during inner ring failure
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