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Abstract — This study deals with the TE (Transmission Error) of gear tooth by modifying a profile and lead of
a surface of tooth. First, we experimentally confirmed that the TE is a synthesis of the sliding velocity between
both gears. Since various types of TE appear in the experiments, we introduced definition of transmission error
and the optimism design by modifying a surface parameters.

The test stand’s performance is then evaluated through a series of multiple torque transmission error tests. Com-
parisons are made between data recorded before and after the test stand’s redesign, and subsequently repeatability
studies are performed to verify the veracity of the measured data. Finally, the experimental results are compared
to the analytical predictions of two different gear analysis programs.

Key words —contact load, T.E. (transmission error), profile modifying, lead modifying, optimism design.
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Table 1. Dimensions of hypoid gear pair

Helical Gear

Pinion  Gear

Number of Teeth 13 46
Normal Diameters Pitch (mm) 4.7
Pressure Angle (degree) 20
Spiral / Helix Angle (degree) 41
Center Distance (mm) 183
Outside Diameter (mm) 85 104
Root Diameter (mm) 68 273
Face Width (mm) 45 45
Transverse Tooth Thickness (mm) 9.7 9.7
Diameter at Tooth Thickness (mm) 81 286

Profile/Face/Total Contact Ratio 1.093/1.978 /3.071
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Fig. 1. Graphical definition of Transmission Error.
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Fig. 2. The Apparatus photograph of T.E. test.
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Fig. 3. Contact shape under contact load.
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(b) Output
Fig. 4. Input and output sheet of LDP.
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(a) Modification of profile
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(b) Modxﬁcatwn of lead
Fig. 5. Modification of profile and lead.
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Fig. 6. Concurrent modification of profile and lead.
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(a) Before modification
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(b) After modification
Fig. 7. T.E. and Harmonics.
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(b) After modification
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Fig. 8. Contact stress distribution.
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(a) Before modification
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(b) After modification
Fig. 9. Load distribution.
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Fig. 10. T.E. comparison between experimental results,
LDP predictions, and Calyx predictions.
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