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o X B H An Extension of Tooth Profile Theory of the Skew Gears

Development of tooth profile theory, which is the basis of high performance, is essential for
engineering development and to achieve higher performance of the skew gears. There are two
ways to improve the performance: a method of giving freedom to the tooth surface shape and
a method of optimizing the tooth surface shape. In order to give freedom to the tooth surface
shape, a new tooth profile theory corresponding to this is required. In addition, in order to
optimize the tooth surface shape, it is necessary to repeat design and evaluation at high speed
and efficiently based on abundant information of gears, and to derive an effective solution. For
this purpose, visual and intuitive grasp of contact and tooth surface properties and simple and|
fast simulation are effective tools. In this paper, we address these issues and extend the tooth
profile theory from the unique viewpoint, and many extended tooth profile theory for high
performance has been established.

First, we define a pair of A plane and sub pitch points, which is a new concept and core of the paper,
and clarify the spatial image.

Next, we discuss two new gear construction. In the new gear construction method I, various gear form
can be obtained by the way of giving the gear standard. The new gear construction method II is effective
when considering pair of gear form in a unified manner.

Next, we develop theory of contact similar to spur gear. In this theory, the spur gear-like contact
condition formula is clarified, and the spur gear-like formula solution method for finding the contact]
surface (contact line locus surface) and the opposite tooth surface is derived. Furthermore, the solution
of the contact condition formula is derived. Here, we succeed in leading the solution for the first time
in the world. This formula is important in terms of engineering, and contributes to speeding up and
improving the simulation of contact surfaces and opposite tooth surfaces. This is especially effective in|
analyzes where numerical calculations are used synergistically and frequently.

Next, one definition gear is clarified. When the contact condition on the tooth profile can be uniquely,
expressed as that the tooth profile normal passes through the sub pitch point, this property is called one
definition property of the contact condition, and a gear having this property is called one definition gear.
The one definition gear discussed in this paper is a practical gear with a degree of freedom on the tooth
surface. The one definition property makes it possible to handle the contact like a spur gear two-
dimensionally. In this theory, we first clarify the one definition property of the one definition gear. Next,)
we derive the contact condition formula and its solution formula, in a simpler process by the one]
definition property. Here, it should be noted that the solution is successfully derived even for the one
definition gear to which the hypoid gear belongs.
Next, we discuss the extension theory of lines directions and slip ratio. Here, we derive a new|
expression of the direction of lines and the slip ratio.
Next, we extend the theory about bending and torsion. Here, based on Sakai theory, we extend the
theory of bending and torsion of skew gears. First, we derive a new expression for the bending and|
torsion of the tooth surface in any direction. Next, based on this, we will discuss many items related to|
the bending and torsion of the skew gear, and clarify its spatial image, related equations, properties, etc.
Finally, an overall image of the tooth surface properties at the contact point is clarified. Author
succeeded in expressing the tooth surface properties with three tooth surface elements, and expressed|
the tooth surface properties with one tooth surface property space with the three tooth surface elements|
as coordinate axes. Tooth surface property space gives an overall image of tooth surface properties|
visually and intuitively. In this theory, we construct the tooth surface property space and clarify thej
characteristic surface that characterizes the tooth surface property space. Moreover, the concrete spatial
image of tooth surface property space is shown by simulation. By these, the feature and the overall
image of the tooth surface property space become clear. The optimum tooth surface elements can only
be macroscopically captured from this overall image.
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