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The proposed research project is a
three-year project. In the second year of the
research project, referring to and improving
the infeed grinding method proposed by
Mitome, the mathematical model of the
concave conical involute gear is developed.
The concave conical involute gear pairs
provide larger contact ellipses than
conventional conical involute gear pairs
under non-parallel axes meshing. Meanwhile,
a general meshing model for the conical
involute gear pair is developed. Combining
the developed mathematical models of the
conventional and concave conical involute
gears, computer simulations involving tooth
contact analysis, curvature analysis and
contact ellipse simulation are performed. The
simulation results reflect the contact nature of
conical involute gear pairs under parallel,
intersected and crossed axes meshing. The
influences of design parameters on the
dimension of contact ellipses are discussed,
and the superiority of the concave conical
involute gear pairs is proved. In addition, the
fabrication and testing of the universal gear
rolling test machine for the experimental of
this project are accomplished in this year.

Keywords: Conical Involute Gear, Taper
Hobbing, Infeed Grinding, Tooth Contact
Analysis, Curvature Analysis, Contact
Ellipses
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