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An Acoustic Model for Single Cup and Double Degree of
Freedom Earmuffs Based on Micro Vibration Theory

LI Zhong-fu, DING Men
( Naval Medical Research Institute of PLA, Shanghai 200433, China )

Abstract : A single cup earmuff was simplified to a single cup and double degree-of- freedom vibration model. The
model reveals the influence of earmuff’ s stiffness, damping, mass, volume and foam absorption material on the sound
insulation performance of the earmuffs. It shows that increasing the cup stiffness and reducing the stiffness of the absorption
material in the cup are helpful for improving the sound insulation performance of the earmuffs. Higher damping coefficient
of the cup can lead to smaller system resonance peak and better sound insulation performance in the low-frequency range.
Smaller damping coefficient of sound absorbing material is better. Larger earmuff’s mass or volume can effectively improve

the sound insulation performance of the earmuffs, but will reduce earmuff’s comfort.
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