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Condition monitoring and fault prediction based on stress wave analysis
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(1. College of Computer Science, Chongqing University, Chongqing 400044, China;
2. Chongqing Chuanyi Automation Co. , Lid. , Chongqing 401121, China)

Abstract ; The equipment condition monitoring and fault prediction technology plays an increasingly important role in industrial equipment
health management with the development of science and technology on instrument measurement and analysis, Internet of things, cloud
computing, data mining, artificial intelligence. This paper studies a condition monitoring and fault prediction technology based on stress
wave analysis. The electronic signal of friction, mechanical shock and dynamic load on equipment moving parts are detected and pro-
cessed by stress wave sensor. The stress wave analysis is fulfilled by using the time domain and frequency domain feature extraction soft-
ware and sensor data fusion is conducted based on neural network. The equipment states are quantitatively analyzed and the equipment
fault is accurately predicted, so as to provide the equipment health diagnosis reports. The test shows that, compared with the traditional
vibration analysis, the proposed system can monitor the equipment operation condition better in real time, predict the fault earlier. The
production safety can be guaranteed, the equipment maintenance cost can be reduced, and the production efficiency can be improved.
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Fig. 1 Transverse vibration of one dimensional

elastic wave string
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Table 1 The elastic wave velocity of several

common materials (s*m™)
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Fig.2 Stress wave detection and analysis
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Fig.3  Stress wave energy
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Fig.4 The SWE during the failure process
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Fig.5 Stress wave amplitude histogram
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Fig.6  Stress wave spectrum
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Fig.7 Time domain characteristics of stress wave
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Table 2 Decision threshold optimization
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