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Abstract N
AN

One of the pgost important ways to minimize the repair and maintenance cost of rotary equipment is to
monitor their.gonditions using sound analysis. In the present study, defect detection and monitoring of gearbox
conditionsaiere carried out using the sound analysis. The sound signals emitted from both healthy and defected
gearsawere) collected by means of a microphone and later stored in a computer. Three malfunctions were
considered including; a gear with a single wear tooth, a gear with a crack and a gear with both a single wear
tooth and a crack in the other tooth. The potential defects were applied to the gearbox in a sequence and their
sotnd signals were tested at rotational speeds of 750, 950, 1200, and 1800 rpm. Results showed that the
classification accuracy was 90% at 750 rpm, 98% at both 950 and 1200 rpm, and 95% at 1800 rpm. The
examination of spectrum frequency of the acoustic signals emitted from gears indicated the capability of this
method in condition monitoring of the gearbox with a high accuracy and in a minimum time.

Keywords: Signal analysis, Condition monitoring, Sound signal
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Figure 2. Generated defects in the gears D
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Figure 4. The frequency domain difference for wear in a tooth in four electromotor speeds
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Table 1. Confusion matrixfor classification of gear defects at 750 rpm

Training stage. Test stage
Wear & Wear &
Healthy Wear Broken Broken Healthy Wear Broken Broken
Healthy 50 0 S 0 0 25 0 0 0
Wear 0 48 o & 2 0 0 25 0 0
Broken 0 6 44 0 0 5 20 0
Wear &
Broken 0 0 0 50 0 0 0 25
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¥ Table 2. Confusion matrix for classification of gear defects at 950 rpm
Training stage Test stage
| Wear & Wear &
Healthy Wear Broken Broken Healthy Wear Broken Broken
Healthy: 50 0 0 0 25 0 0 0
Wear 0 50 0 0 0 25 0 0
Broken 0 0 50 0 0 1 24 0
Wear &
Broken 0 0 0 50 0 0 0 25
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Table 3. Confusion matrix for classification of gear defects at 1200 rpm

Training stage Test stage
Wear & Wear &
Healthy Wear Broken Broken Healthy Wear Broken Broken
Healthy 50 0 0 0 25 0 0 0
Wear 0 50 0 0 0 25 0 0
Broken 0 0 50 0 0 0 25 0
Wear &
Broken 0 0 1 49 0 0 2 23
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Table 4. Confusion matrix for classification of gear defects at 1800 rpm 3
Training stage Test stage
Wear & Wear &
Healthy Wear Broken Broken Healthy Wear Broken Broken
Healthy 50 0 0 0 25 0 { 0 0
Wear 0 49 1 0 0 24 AV 1 0
Broken 0 4 46 0 0 4 21 0
Wear & N
Broken 0 1 0 49 0 .0 0 25
N
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Table 5. The results of the classification of gearbox defects in different speeds
Rotational speed Classificationaccuracy
(rpm) Training stage Test stage
750 94 N 90
950 100 ) 98
1200 99.5 AF 98
1800 97 3¢ 95
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