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On Diagnosis Measurement under Dynamic Loading of Ball Bearing
using Numerical Thermal Analysis and Infrared Thermography
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Abstract With the modern machinery towards the direction of high-speed development, the thermal issues of
mechanical transmission system and its components is increasingly important. Ball bearing is one of the main parts
in rotating machinery system, and is a more easily damaged part. In this paper, bearing thermal fault detection is
investigated in details Using infrared thermal imaging technology to the operation state of the ball bearing, a
preliminary thermal analysis, and the use of numerical simulation technology by finite element method(FEM) under
thermal conditions of the bearing temperature field analysis, initially identified through these two technical analysis,
bearing a temperature distribution in the normal state and failure state. It also shows the reliability of the infrared
thermal imaging technology. with valuable suggestions for the future bearing fault detection.

Keywords: Finite Element Analysis(FEM), Ball Bearing, Numerical Thermal Analysis, Infrared Thermography,
Diagnosis Measurment, Fault Detection
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Table 1 Physical specifications of B6304
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Fig. 1 Layout of the specimen of B6304 for measuring
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Fig. 2 Experimental configuration of ball bearing
monitoring for infrared yhermography

(a) CATIA modeler  (b) Workbench modeler of

ANSYS

Fig. 3 Design modeler of ball bearing for numerical
simulation
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Fig. 4 Mesh modeler of B6304 in numerical analysis
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Table 2 Heat flow conditions of bearing g X9 AFol v TS & ¢ ok
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Fig. 5 Temperature distributions of ball bearing from Fig. 6 Thermal distributiqn of bé" bearing monitored
thermographic experiment from thermographic experiment
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(a) Thermal distribution at normal condition with 1 kg
loading disc

(b) Thermal distribution at normal condition with 5 kg
loading disc

Fig. 7 Thermal profiles of ball bearing with 3,000
rpm from numerical simulation
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