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Fig.9 Structural changes of polyimide crosslinked silica aerogel during preparation (a), SEM images of polyimide crosslinked silica
aerogel with different percentage of solid precursor and different MTMS volume (b), morphologies of polyimide crosslinked silica
aerogel with different percentage of solid precursor and different MTMS volume (c), sound absorption coefficient of polyimide

crosslinked silica aerogel with different thickness at 2500~1000 Hz (d) [**
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Fig.10 Investigated samples for thermal and acoustic characterization (a), details of the measurement methodology developed to test the

samples (b), products for building applications (c), comparison aerogel samples with rock wool and basalt fiber on absorption

coefficient (d), NRC values comparison between conventional materials and the tested samples (e) &
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Research Process on Sound Absorption Performance of Silica Aerogel and
Composite Materials

Zhang Peng, Yang Zichun, Zhang Zhen, Li Kunfeng, Yang Feiyue, Li Xiaohua, Shao Huilong, Fei Zhifang,
Xie Xuyang, Gan Zhicong
(College of Power Engineering, Naval University of Engineering, Wuhan 430032, China)

Abstract: The preparation of sound-absorbing materials with high porosity is very important for noise control. Silica aerogel has attracted
increasing attention in recent years with its high porosity and high acoustic impedance. Combining silica aerogel with traditional sound
absorbing materials can significantly combine their sound absorption advantages, and it is quite significant for noise elimination. The
concept of sound absorption properties, sound absorption structure, mechanism, methods for measurement and characterization were
introduced, and then the effects of density, thickness, porosity, pore diameter, Young's modulus and particle size on the sound absorption
properties of aerogels were deeply investigated. In addition, the research progress of sound absorption properties of silica aerogels and
organic compounds, organic/inorganic minerals and non-woven fabric composites were reviewed in detail. Finally, the challenges faced at
present and the development direction in the future were prospected.
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