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Research on gear meshing noise analysis theory based on tooth surface waviness
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Abstract; In this paper, a gear meshing noise analysis theory based on tooth surface waviness is
proposed. Through topological measurement and waviness analysis on full gear tooth surface, the
amplitude of ripple above the rotation angle and the high orders of the spectrum are compared.
Furthermore, how close the meshing line is to the waviness line in the microtopography is also
compared. Then, the noise behavior of high-speed and low-noise gears can be analyzed. The
technology of tooth surface waviness analysis can make up for the shortcomings of traditional gear
measurement methods that cannot distinguish gear meshing noise under the condition of the same
accuracy. Unqualified gears can be removed from the early stage of the production cycle, which
reduces a lot of inspection costs. Based on a new energy vehicle gearbox, the reason for repeated noise
during the batch replacement of input shaft gears is analyzed. The measured topological data is used
for waviness analysis and calculation. The result shows that there is gear order noise and ghost order
noise on the right tooth surface of one of the gears. It may cause noise in meshing process. The
analysis result is consistent with the experimental result of the gearbox.
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