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Abstract

Helipoid gear is a new type of crossed
axes gearing which can be used to improve
the disadvantage of light load of the crossed
helical gear, and to maintain the merit of
hypoid gears. A general mathematical model
has been developed which is very helpful to
the manufacturer for gear design and
manufacturing, and also helpful to simulate
the generation process of a CNC hobbing
machine. Based on the developed model ,
the principal curvatures and directions of the



tooth surface point, tooth contact patterns,
and transmission errors can be obtained.

The proposed research project is a
two-year project. In the first year, a
mathematical model for the crossed-axes
helical gear has been developed. By
choosing different cutting paths for hob
spindle movements, the mathematical model
for different noble Helipoid gears can be
obtained. = Meanwhile, the principal
curvatures and directions of the tooth
surface point, tooth contact patterns and
transmission errors can also be obtained by
applying the proposed mathematical model
and theory of gearing. The results obtained
herein provide a very important information
for comparing the advantages and
drawbacks of the crossed-axes helical gears
and Helpoid gears.

In the second year of this research
project, analyses on some different types of
power transmission situations such as
non-orthogonal crossed-axes gearing and
gear pairs with different tooth numbers are
studied. The corresponding mathematical
mathematical models of the abovementioned
crossed-axes helical gears and Helipoid
gears are developed and the tooth contact
analysis is also investigated. By properly
choosing the parameters of the developed
mathematical model, the CNC hobbing
machine-tool setting conditions for the
crossed-axes helical gears and Helipoid
gears can thus be obtained, and the
respective gears can also be cut by the CNC
hobbing machine. Using the gear rolling test
machine, the bearing contact analysis of the
developed Helipoid gears is performed.
Based on the rolling test results, the
correctness of gear development processes
and usefulness of the developed Helipoid
gears can also be verified.

Keywords: Helipoid Gear, Principal
Curvatures and Directions, Tooth
Contact Analysis, Contact Analysis,
Rolling Tests.
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