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ABSTRACT

Herringbone gears, also known as double helical gears, are widely used in a large
number of gear sets in heavy machinestl. They process numerous advantages over
helical gears including larger total contact ratio, high load capacity and no axial force
with large helical angle.

Meshing stiffness and stress are essential for vibration and strength analysis which
become the key concerns in the application of herringbone gears. A parametric method
for meshing stiffness and stress analyses based on finite element method (FEM) is
proposed in this paper.

A three dimensional model of herringbone gear structure is established based on the
curve equations for true involute profile and transition curve. The curve equations for
external and internal gears are generated according to the hobbing and shaping technics
respectively. The model can be easily changed in terms of the basic geometry
parameters.

It is commonly known that the total deformation of each contact point at the same
meshing position along the load direction must be the same to ensure the continuity of
the meshing process?. An automatic program to determine the meshing positions and
the coordinates of each contact point is developed firstly®®l. The flexibility factors for
gear flank are computed by using FEM. The whole process is implemented by using
FEM commands of ANSYS which are managed by the APDL program language and
macros technique.

The program constructing the flexibility matrixes and solving out the meshing
stiffness and load distribution is developed. By using the progam, the meshing stiffness
and load distribution along the contact lines and load sharing ratio of each gear tooth
during the whole meshing period can be obtained simultaneously.

Based on the load distribution, the gear stresses are analyzed by the finite element
model of whole gear structure. The stress and deformation contours are displayed using
the post-treatment of ANSYS.

In the end, techniques developed in this paper are used to analyze the meshing
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stiffness and stresses of herringbone gears used in encased planetary gear trains (PGTS).
The 3D models of every parts of PGTS are established and used to assemble the virtual
prototype which simulates the movement of the PGTS. The meshing stiffnesses of sun
gear wheel with planet gear pairs and planet gear pairs with ring gear pairs, and the
stresses of sun gears, planet gears and ring gears are calculated to highlight the
capabilities of the developed techniques.
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