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A Study on the Surface Roughness Variation of Spur Gear
Teeth as a function of the Surface Treatment
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Abstract—The contact characteristics of gear tooth surface were studied by using the gear test
rig of power circulation type. The effect of surface treatment conditions and revolutions on the
tooth surface roughness parameters, and the relations between the lubrication conditions and tooth
surface conditions, in spur gear sets wear considered. The result show that heat treatment of
gear have an important effect upon fatigue strength and tooth surface conditions, and surface
asperities undergo a circulating process of creation and destruction because of the influnce of
plastic deformation. And surface roughness conditions at the tooth tips accompany a great deal
of variation in running-in stage. According to the lubrication analysis and the study the tooth
surface have a greater effect on surface demage than lubrication conditions, in mixed-lubrication

condition.
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Table 1. Properties of ideal wave
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Fig. 1. Flow chart for asperity recognition
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Fig. 4. A Drawing and Dimension of Test Gear

Table 2. Surface Conditions of Test Gear
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Table 3. Test Conditions
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Initial 107 rev. after
(a) Test Gear A
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Photo 1. View of tooth surface
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Table 4. Results of Film Thickness

Test Gear Film Thickness LPSTC PP HPSTC

132579 142065 1.36831

Minimum (um)

Gear A Central (um)  1.87551 2.00445 1.93204
Specific 1.33925 1.43507 1.38220

Minimum (um) 132466 141943 1.36713

Gear B Central (um)  1.88039 2.00967 1.93707
Specific 1.12865 1.20940 1.16485

Minimum (um) 132385 141857 1.36631

Gear C Central (um) 188384 2.01336 1.94063

Specific 0.89217 0.95600 0.92078
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