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ABSTRACT: The work aims to propose a rolling bearing fault diagnosis method based on DS-PCA model to analyze the
common failure faults of rolling bearings caused by the long-term continuous working characteristics of packaging
equipment and construct a DS-PCA fault diagnosis model to realize the online fault diagnosis of rolling bearings in pack-
aging equipment. Firstly, DS evidence theory was used to fuse the collected radial vibration data and axial vibration data
of rolling bearings to make the information have overall completeness. At the same time, the collected signals were de-
noised under the decision rules to eliminate the interference noise information. Then, the principal component analysis
(PCA) was used to calculate the Q and T statistics of the fused vibration signal data, and the empirical threshold was
established by calculating the Q and T statistics of the vibration signal of the failed bearings. Finally, according to the
comparison between the real-time statistics and empirical threshold, it was judged whether the rolling bearings had fail-

ure. Through the analysis and calculation of the experimental data of rolling bearings published by Case Western Re-
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serve University, the accuracy of rolling bearing fault diagnosis reached 94%. The method meets the requirements of

packaging equipment fault diagnosis, and its application will help improve the production quality and efficiency of

packaging enterprises.
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Fig.1 Physical diagram of the feeding system of
metering, filling and packaging equipment
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Fig.2 Overall scheme of fault diagnosis method for rolling bearings of packaging equipment
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Tab.1 Comparison of data statistics obtained from normal samples

BEHIREA 44 T Git i Q4iiti T Ge it QL H{H
N11 57.788 6 40.160 9 82.58 68.04
N12 52.778 3 423856 84.33 68.97
N13 53.762 4 38.952 7 82.53 66.54
N14 59.778 2 46.738 4 81.74 69.73
NI15 54.732 4 40.776 3 78.82 60.62
N16 55.556 7 41.723 2 85.66 63.43
N17 53.772 4 42.126 5 83.56 65.78
N18 543124 41.890 7 82.78 63.45
NI19 51.1123 43.8653 78.62 66.66
N20 49.852 2 61.277 4" 80.23 60.01
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Tab.2 Comparison of data statistics obtained from failed samples

N FHFEAR 2 il B S R T Gl Q4iil T Gl (e Q&I (A
A BB 11 J& il 548.692 7 460.557 4 93.54 75.69
PR R 12 J& ol 530.772 4 435.765 3 92.34 73.64
P R R 13 s 44 524.674 5 440,676 8 91.13 70.69
A PERE 11 JE 538.967 7 462.754 3 93.32 76.55
A1 R RE 12 9 55 553.786 2 84.886 5 94.22 74.32
A pE 13 W57 549.673 2 441.773 1 95.71 73.28
BRI 11 J& oy 534.667 3 451.667 2 93.42 70.72
IR 12 5 528.673 4 466.557 2 89.99 73.44
TRERIE 13 it 537.763 2 456.567 2 91.21 76.85
R RE 14 JE 89.3445" 66.213 1 90.92 72.97
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Tab.3 Comparison of data statistics obtained from

samples with inner ring fault

A4 T 4iit Q4iit& T {4 Q HfH
105 53.140 2 565.5715 53.118 1 468.513 3
106 56.841 1 474.105 5 56.030 8 464.105 5
107 56.617 6 539.153 1 53.118 1 484.016 8
108 65.366 9 485.9311 56.030 8 481.3352

x4 SMEBEERAFESINSITENR
Tab.4 Comparison of data statistics obtained from samples with outer ring fault
A4 TGttt Q 4t T Q i

130 55.846 4 3036.3828 47.456 6 2 466.781 5

131 82.7322 3357.478 2 48.891 6 1 843.940 1

132 58.268 2 2212.284 6 57.753 5 51.753 5

133 67.8010 2161.4335 54.606 8 1803.814 6
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Tab.5 Comparison of data statistics obtained from samples with ball and bracket faults
HEA% T Giit Q& T [ {E QHfH
118 54.859 7 108.587 5 54.030 8 104.254 2
119 52.344 3 107.479 3 52.181 1 101.1156
120 57.744 2 115.826 0 53.118 1 114.4190
121 49.237 8 117.217 5 48.891 6 110.268 1
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