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Research on Damage Vibration Mechanism of Rolling Element Bearing
Using Acoustic Emission Testing

LIAO Chuan-jun, LUO Xiao-li, LI Xue-jun
(Key Lab of Health Maintenance for Mechanical Equipment of Hunan Province, Hunan Science

and Technology University, Xiangtan 411201, China)

Abstract: The AE technique is a very functional and valid technique applied on rolling element bearings
diagnosis and examination. Based on the vibration analysis of AE signals under varying load and rotating speed, the
patterns of damage vibration of rolling element bearings under varying load and rotating speed were researched. The
characteristic parameters of AE which were defined based on vibration analysis under varying load, rotating speed
and damage type were also studied. The results provided a new technique for security running, condition
monitoring, and fault diagnosis of rolling element bearings.
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10 51. 2 481 13.544 2 4,688 8 3.783 8 10 59. 256 2 12.2457 7.064 7 4,838 9
20 56.7254  14.889 6 5.1859 3.809 7 20 70.524 7 13.912 4 7.147 1 5.069 2
30 62. 586 9 16.558 6 4.883 5 3.779 7 30 74. 857 3 15.309 1 6. 990 5 4,889 7
! 40 69. 325 6 17.525 8 5.108 8 3.955 6 ° 40 73.224 7 15.863 1 7.122 1 4,616 0
50 73.714 2 18.752 3 5.197 2 3.9309 50 82.889 7 16. 390 1 6.861 1 5.057 3
60 79.6254  19.326 5 4,876 3 4.120 0 60 90. 552 7 18.540 2 6.975 5 4.884 1
10 38. 256 3 10. 837 6 5.101 2 3.5300 10 100. 123 2 17. 260 5 8.760 0 5. 800 7
20 47.556 9 11.9259 4,846 7 3.9877 20 105. 548 7 18. 846 5 8.401 0 5. 600 4
30 58.556 8 14,199 2 4,998 6 4.124 0 30 106. 228 8 19.017 4 8.450 7 5.5859
? 40 62.224 5 15. 869 2 5.1017 3.9210 ! 40 121.552 4 21.407 2 8.556 7 5.678 1
50 70. 225 7 16. 286 3 4,825 2 4.3110 50 133.698 0  22.695 6 8.631 6 5.890 9
60 69. 336 5 17.552 8 5.049 2 3.9520 60 144,357 4 24,147 6 8.448 6 5.978 1
10 90.124 5 18.325 4 7.600 0 4.918 0 10 89. 865 7 15.557 4 8.558 6 5.776 3
20 98.325 5 19. 658 4 7.442 0 5.001 7 20 94. 695 8 16. 558 9 8.490 4 5.718 7
30 98.265 6  20.2254 7.683 6 4,858 5 30 100.556 8 18.387 4 8.7377 5.468 8
’ 40 105.362 4  21.689 8 7.373 0 4.857 7 ’ 40 107. 326 5 18. 987 6 8.415 4 5.652 5
50 115.322 2 23.458 6 7.484 9 4.916 0 50 112.358 7 19. 268 7 8.581 0 5.8312
60 127,000 0  25.2259 7.669 9 5.0345 60 128.259 8 22,368 8 8.471 8 5.7339
10 78.2214  15.8354 7.694 6 4.939 7 10 62. 965 7 14. 886 7 6.420 7 4,229 7
20 80. 236 5 16.152 4 7.678 1 4. 967 7 20 68. 558 7 15.698 7 6.555 2 4,367 1
30 90.914 3 18. 489 4 7.499 6 4,917 1 30 75.448 9 17.036 8 6. 660 7 4,428 6
! 40 104.256 3 20.707 1 7.590 7 4.034 8 ? 40 84. 687 4 17.832 4 6. 605 6 4,749 1
50 112.3215 21.503 2 7.5105 5.223 5 50 93.998 6 19.112 2 6.464 7 4,918 3
60 114.857 6  22.740 1 7.422 7 5.050 9 60 102.258 6  21.669 2 6.508 3 4,719 1
10 68.2584 16,1257 6.993 4 4.2329 10 50. 000 0 10.014 4 6.560 5 4,992 8
20 73.698 3 16. 755 8 7.196 6 4.279 0 20 61. 228 4 12.040 9 6.721 6 5.085 0
30 76. 254 6 17.685 7 7.268 5 4.3317 30 68. 556 8 13.878 8 6.412 2 4,939 7
° 40 84,522 2 18. 889 6 6.861 1 4.5275 1 40 75.985 4 14.617 8 6.416 4 5.198 1
50 91.328 9 19. 667 8 7.1271 4.643 6 50 82.389 2 16. 055 3 6.585 2 5.1316
60 103.7854  21.669 2 6. 888 8 4.789 5 60 94. 658 4 18.375 2 6.427 2 5.151 4
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