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Table 1 The parameters and measuring device of tapered roller bearing
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F2 10 & 30204 B EHERF AN SHRIRINE
Table 2 The parameter and vibration data of type-30204 tapered roller bearing

EY 1 2 3 4 5 6 7 8 9 10
X,/dB 46.0 47.7 47.7 47.0 48.0 47.7 48.0 47.7 47.7 46.7
Xy/pm 0.011 8 0.011 6 0.010 2 0.010 8 0.010 6 0.011 4 0.005 7 0.010 8 0.010 0 0.011 4
Xy/pm 0.002 2 0.002 2 0.002 8 0.002 5 0.003 4 0.003 5 0.002 3 0.003 4 0.003 0 0.003 7
Xs/pm 4.600 0 4.433 4 4.166 6 4.433 4 3.793 4 3.946 6 3.246 6 3.806 6 4.006 6 3.740 0
X, /pm 0.741 4 0.936 6 0.800 6 0.574 6 0.593 4 0.632 0 0.164 2 0.838 6 0.662 0 0.511 4
X;/pm 0.450 0 0.348 0 0.168 6 0.224 0 0.108 6 0.280 0 0.117 4 0.309 4 0.223 4 0.150 6
Xg/pm 0.042 6 0.069 4 0.036 0 0.036 9 0.056 2 0.062 3 0.033 3 0.039 8 0.043 2 0.031 0
X;/pm 0.406 0 0.290 5 0.209 8 0.209 2 0.190 1 0.201 0 0.236 0 0.191 1 0.233 4 0.208 2
Xg/pm 0.005 0 0.004 8 0.004 9 0.004 4 0.003 1 0.003 6 0.005 3 0.003 9 0.003 6 0.003 4
Xo/pm 0.003 0 0.002 0 0.003 5 0.004 5 0.004 0 0.002 0 0.001 0 0.002 0 0.003 0 0.003 0
Xio/pm 0.002 0 0.003 5 0.004 0 0.003 0 0.003 0 0.002 0 0.004 0 0.003 0 0.002 0 0.001 5
Xy /pm 1 0.700 0 0.900 0 0.700 0 0.700 0 1 1 1.400 0 1 0.900 0
Xio/pm 1.380 0 2 2.100 0 0.620 0 3.450 0 0.780 0 0.529 0 3.470 0 0.820 0 0.990 0
Xys/pm 0.920 0 0.480 0 0.180 0 0.470 0 0.220 0 0.330 0 0.330 0 0.770 0 0.340 0 0.190 0
Xyy/pm 0.031 0 0.044 0 0.033 0 0.026 0 0.048 0 0.083 0 0.028 0 0.016 0 0.038 0 0.017 0
Xi5/pm 0.389 0 0.378 0 0.294 0 0.227 0 0.202 0 0.227 0 0.304 0 0.139 0 0.283 0 0.238 0
X6/ pm 0.007 0 0.009 0 0.008 0 0.010 0 0.004 0 0.007 0 0.008 0 0.004 0 0.006 0 0.004 0
X7/ pm 0.002 0.001 0.002 0.001 0.002 0.002 0.002 0.002 0.001 0.001
Xy3/pm 0.001 0.002 0.002 0.001 0.001 0.001 0.001 0.002 0.001 0.001
Xig/pm 1 4 4 9 3 3 7 2 5 1
Xyl pm 4.0 3.3 2.1 3.3 4.2 1.6 1.6 1.2 2.1 1.6
Xy /pm 1.08 0.90 1.06 3.28 1.28 0.88 1.87 1.16 1.06 0.97
Xyplpm 0.26 0.29 0.69 1.57 0.59 0.58 0.83 0.66 0.74 0.74
X3/ pem 0.078 0.077 0.054 0.091 0.073 0.087 0.092 0.058 0.102 0.079
Xoy/pm 0.002 0.002 0.001 0.002 0.002 0.003 0.001 0.001 0.002 0.002
Xos/pm 0.247 0.148 0.197 0.276 0.306 0.271 0.123 0.303 0.254 0.368
X/ prm 0.002 0.002 0.002 0.002 0.002 0.003 0.002 0.002 0.002 0.002
X/ ppm 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.002 0.002 0.001
Xog/pm 1 1 2 1 1 1 1 2 2 1
Xoo/prm 3.1 3.3 4.2 4.0 3.8 5.2 4.5 8.7 4.5 6.4
Xgo/ppm 1.74 1.76 2.04 0.80 1.46 1.62 1.73 1.76 2.70 1.19
X3 /pm 0.27 0.38 0.95 0.38 0.42 0.67 0.36 0.43 1.15 0.70
Xgp/ppm 0.086 0.054 0.073 0.056 0.107 0.099 0.142 0.123 0.060 0.112
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Table 3 Grey relational degree between each parameters and vibration

2R K xgs x1) P xgs x2) W xgs x3) K xos %) W xgs x5) o xg) xgs x7) K xgs xg)
5B 0.950 1 0.780 1 0.954 5 0.812 2 0.746 6 0.882 7 0.896 8 0.898 4
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Fuzzy cluster analysis of tapered roller bearing vibration

Liu Jinjun', Xia Xintao' ", Zhang Lihong'

(1. Electromechanical Department of Henan Science and Technology University, Luoyang, Henan 471003, China;

2. Luoyang Mining Machinery Engineering Design Institute, Luoyang, Henan 471003, China; 3. Shanghai
University, Shanghai 200072, China; 4. Luoyang Dongsheng Bearing Co., Lid, Luoyang, Henan 471003, China)

[ Abstract] By using the fuzzy cluster analysis of grey system theory to analysis the test data of type=30204 tapered

roller bearing, the parameters can be classed into three groups by their effects on the vibration. The parameters in the

first group have big effect on the vibration; this group is composed of the convexity of the roller, deviation of the roller

diameter, etc. The parameters in the second group have less effect on the vibration, include: the roundness of the inner

race, the linearity of the inner ring, etc. The parameters in the last group have the least effect on the vibration of the

tapered roller bearing, including the waviness of the inner race, the angle deviation of the inner ring. It can be

concluded in this paper that, most parameters of tapered roller bearing have big effect on the vibration.

[ Key words |

tapered roller bearing; vibration; fuzzy cluster analysis
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