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Abstract : In this paper, we propose effective diagnosis algorithm for hub bearing fault in driving vehicle using
acceleration signal and wheel speed signal measured in hub bearing unit or knuckle. This algorithm consists of
differential, envelope and power spectrum method. We developed diagnosis system for realizing proposed algorithm.
This system consists of input device including acceleration sensor and wheel speed sensor, calculation device using
Digital Signal Processor (DSP) and display device using Personal Digital Assistant (PDA). Using this diagnosis system,
a driver can see hub bearing fault(flaking) from the vibration in driving vehicle. With early repairing, he can keep good
ride feeling and prevent accident of vehicle resulting from hub bearing fault.

Key words : Hub bearing(3] 2. ¥ ] &), Flaking(¥+2]), Cepstrum(742~E.9), Envelope detection(3 2} 7 &), Diagnosis
system(Z &H7gA])
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Fig. 1 Structure of a suspension system with the hub bearing

Fig. 2 Schematic diagram of the hub bearing
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Photo. 1 Flaking of hub be:
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Table 1 Information of the hub bearing
Pitch diameter 50mm
Ball diameter 12.7mm
Contact angle 35°
Number of balls 11 EA
Fault number 1 EA
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Fig. 4 Measured data, (a) Normal acceleration signal, (b)
Abnormal acceleration signal (¢) Wheel revolution
speed signal
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Fig. 5 Diagnosis algorism for hub bearing fault
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Fig. 6 Signal processing data, (a) Differential signal, (b)
Envelope signal (c) Power spectrum signal
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Fig. 7 Development of diagnosis system for hub bearing fault,
(a) Multi sensor : wheel speed sensor + acceleration
sensor (b) Diagnosis ECU (Electronic Control Unit) (c)
Diagnosis display using PDA (Personal Digital

Assistant)
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Fig. 8 Development of input device for diagnosis system, (a)
Schematic diagram of input device (b) Electronic
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