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Abstract: Gears are critical elements in automobiles, and their use as power transmitting machine elements in
engineering applications is quite extensive. In the areas of contact between gear teeth, the condition of a gear is likely to
deteriorate due to contact fatigue, wear, material defects, lubrication failure, etc. Thus, it is necessary to monitor its
condition to ensure smooth power transmission. Gear teeth deterioration causes failures such as abrasive wear, scuffing,
pitting, and spalling. These failures lead to a higher level of vibration signals in the gear system. This paper presents the
results of an experiment on the surface fatigue wear of a spur gear system. The correlation between the estimated
specific film thickness, statistical parameter of the vibration signals, and Stribeck curve was considered in this study.
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Fig. 1 Gear teeth contacts in Stribeck diagram as a
function of specific film thickness
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Table 1 Gear test rig specifications

Parameters Pinion Gear
Number of teeth 24 25
Deport angle 0.00 0.00
Pressure angle 20° 20°
Height 6.53 6.53
Module 3 3
Face width 30 30
Pitch diameter 72.72 75.75
Diameter of base 68.34 71.18
Diameter of head 78.78 81.81
Pinion speed 450rpm
Normal load 44N
Torque on
Pinion shaft 12Nm

Table 2 Material Properties of gears

Material Properties of gears

Material SM 45C
Brinell hardness
Number(HRB) 167
Poisson’s ratio 0.3
Young’s Modulus 2 X 10° N/mm®
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Fig. 3 Specific film thickness versus time (a) 0~200hrs, (b) 200~400hrs, (c) 400~600hrs, (d) 600~800hrs (e)
800~1000hrs
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Fig. 4 Surface fatigue wear on the pinion teeth surface
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Table 3 Tooth thickness and % reduction

Operating time [Average tooth thickness| Reduction(%o)
0 hours 5.58 mm 0
200 hours 547 mm 1.9
400 hours 5.45 mm 2.3
600 hours 541 mm 3.04
800 hours 5.32 mm 4.65
1000 hours 5.22 mm 6.41
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AR 24
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