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Vibration Characteristic Analysis using Acoustic Emission Signal
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ABSTRACT

Gear system has been widely used in industrial applications and unexpected failures of gears are not only
extremely damaging but also lead to economic losses. So, early detection of fault is important for diagnosis machine
condition. And acoustic emission is an efficient non destructive testing technique for the diagnosis of machine health
and is useful technique for early detection of fault because it can find low—amplitude and high—frequency signal on
account of high sensibility. Therefore, in this paper, the AE signal was measured and preprocessed using envelop

analysis for gearbox with misalignment between pinion and gear.

misalignment was analyzed.
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BPFO(D) :
FTF : Fundamental Train Frequency
BSF : Ball Spin Frequency
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Table 1 Specifications of AE system

2 Channel | 18-bit A/D conversion

AE System | 10 M Samples/sec rate (on one
on channel,5 M Samples/second on 2

PCI-Board | AE channels).

AE Sensor | Peak Sensitivity V/(m/s)[V/ubar] :
(Wideband 55 [-62] dB
Type) Resonant Freq. V/(m/s)[V/pbar] :

125 [650] kHz
Preamplifier | Wide dynamic range < 90dB Single
20/40/60db | power/signal BNC or optional
Gain separate power/signal BNC
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Fig. 1 Experiment gearbox

Table 2 Specifications of Gearbox

Pinion | Gear | Bearing(NSK HR32206J)

Number
Number . BPFO:
of teeth | 20 | 70 Oél;(:;’l‘tg 17 1 124 812
Diameter BPFL:
Speed 25.01 62 |300.1Hz
of shaft rev/s ofrac:;;ter mm | FTF:

. Diameter 7.34Hz
Meshing | 1250 | 1750 £ 30 BSF:
frequency| Hz Hz ot inner mm | 42.87Hz

race
INPUT

{ »Band-pass filter
+ Around Resenance
Frequency

“Low-Pass Filter

............................................... —

¥

OuUTPUT

Fig. 2 Procedure of envelop analysis



Fig. 3 A example of envelop analysis using AE signal
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