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Optimization Design of Low-frequency Structures driven by
Sound Quality based on Moore Loudness
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Abstract : With the development of living standard, people become more and more critical for the performance of
vehicle’ s NVH than before, and the concept of sound quality, including loudness, sharpness, roughness, fluctuation, etc.,
came up. In this paper, a certain type miniature electric vehicle in steady driving state of 30 km/h is researched. The model of
the miniature electric vehicle is established and simulated. The Moore loudness is analyzed based on the frequency response
curve. The concepts of characteristic-loudness sensitivity and loudness-structure sensitivity are put forward and the mapping
function between sound-quality and structural parameters of the vehicle is established. Through optimizing the structure and
adding the damping, the values of characteristic loudness and overall loudness of the vehicle are reduced by 78 % and 16 %
respectively.
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