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Meshing Simulation for Worm Gears in Steering Systems

OoooOoOT. SATOU OO OOOK. YAMANAKA

Automotive steering systems are designated by automakers as critical safety parts and require high
reliability and quietness. To achieve more accurate meshing simulation for worm gears used in steering
systems while limiting computation time, we focused on a conventional method for calculating the load
acting on each tooth using a tooth deformation formula. This method was then improved by incorporating
a mesh-model-based tooth surface contact calculation to adapt it to the characteristics of steering worm
gears.
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Geometry of gear meshing
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Worm gear tooth surface calculation method
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Geometrically accurate grinding wheel profile
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FEM model for tooth compliance calculation
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Transmission error test bench
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Transmission error waveforms
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Schematic of the Hertz contact model
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Mesh model for tooth contact calculation
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Transmission error of worm gears with modified tooth
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