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Analysis on the Meshing Behavior of Double Helical Gear
Considering Arc Modification and Stagger Angle
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Abstract: In response to the asymmetrical deviations in the left and right tooth surfaces caused by
the manufacturing and processing of double helical gears, as well as the limitations of traditional
axial displacement iterative methods due to error scale, a new axial displacement iterative method
is proposed based on a certain type of high-speed train double helical gear. A loaded tooth contact
analysis (L TCA) model is established based on the finite element method (FEM) and finite line
contacts theory. It considers the difference of helix angles on different meshing points in the load-
deformation coordination equation. The Newton iterative method is used to calculate the axial
displacement of the driving gear. The LTCA model is employed to analyze the effects of circular

arc modification and tooth surface interference angle on meshing excitation and load distribution.
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The research results indicate that the Newton iterative method is suitable for the LTCA model of
double helical gears with different types of different types of errors. Under small errors. the
Newton iterative method reduces the calculation time by 70% compared to traditional iterative
methods. With the arc modification increasing from 2 pm to 15 pm, the time-varying meshing
stiffness decreases by 38% ., the average meshing error increases by 39% ., and the maximum
normal meshing force at the middle of the tooth surface increases from 100 N to 370 N when the
input torque is 500 N « m. As the tooth surface stagger angle increases, the average time-varying
meshing stiffness increases, the average meshing error decreases, and the phase difference of the
stagger angle increases from O to m. The amplitude of the time-varying meshing stiffness and
meshing error decreases by 54% and 79%, respectively. These research findings provide new
insights for improving the meshing stability of double helical gears.

Keywords: herringbone gear;loaded contact analysis;lead crowning modification; tooth surface

stagger angle;axial displacement;Newton’s iteration method
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one side of herringbone gear
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Fig. 2 Distribution of meshing points on herringbone gear
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Fig. 3 Illustration of meshing force on helical gear
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Fig. 5 Calculation flowchart of axial displacement by Newton’s iteration method
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and axial force difference using different iterative methods
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