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Taper roller Bearing outer-race diagnosis Using MEMS Accelerometer
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Fig 1. Bearing diagnostic device Fig 2. construction of System
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N, = Number of balls or rollers
B, = Ball or roller diameter
P, = Bearing pitch diameter (Outside diameter plus the inner bore

diameter divided by 2)
0 = Contact angle

1. Ball pass frequency inner race or cone
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2. Ball pass frequency outer race or cup
N, B, rpm

3. Ball spin frequency or roller/cage
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BPFO (Hz
RPM Theory == Experiment
350 41.3 41
450 52.9 53
550 64.9 65
650 772 7l
750 89.3 89

Table 1 Ball pass frequency outer race Theory & Experiment
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Table 2 Taper roller bearing (302057J)
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30205] | 02x04 | 02x05 | 02x06 \ 02 x 07 \ 02 x 08

Table 3 Taper roller bearing outer race flaw size
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Fig 4. MEMS & piezo accelerometer FFT
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Fig 5. MEMS & piezo accelerometer Envelope FFT
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