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Development of Tooth Contact Analysis and Optimal Design Method for Tooth
Flank Shape Considering Entire Structure of Reducer
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Model of tooth contact analysis and optimization of tooth flank shape
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The misalignment between tooth flanks due to the

clearance between parts, manufacturing errors or
assembly errors causes an increase in tooth contact
stress, which may lead to tooth flank failure.The tooth
flank modification is generally applied to reduce
the influence of the misalignment, but it is difficult
to design appropriate amount of the modification in
more complicated reducers. Therefore, the method of
the design validation and the optimal design method
of the tooth flank shape are needed. In this paper,
the simulation model of the tooth contact analysis
considering the entire structure of the reducer was built
for a reducer which had undergone an endurance test
in-house. The tooth contact distributions of analysis
result were confirmed to be in good agreement with
the gear tooth after the endurance test. Optimization of
the tooth flank shape was performed by combining the
analysis model of the reducer and two step design in
quality engineering. The results were confirmed that the
optimization method can decrease contact stress against
misalignment and load torque condition.
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Misalignment and tooth flank modification
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Comparison between tooth flank after an endurance test and
analysis result on steady load condition
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System chart and factors
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Result of tooth contact analysis with optimal tooth flank
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