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前言

　　The sound absorption material plays an important role in room acoustic and environmental noise control.In
general.thetraditional sound absorption material is the porous material，perforated panel，plate and membrane
material.British great classical physicist Lord Rayleigh put forward the micropore viscosity sound absorption theory
of porous material more than100 years ago.Zwikker and Kosten made further development ofthe theory 50 years
ago.Although the research has undergone formore than 100 years，a majority of the scientists still follow
suchconcept，the pore space of the porous material and perforatedmaterial produces the viscous effect on the
fluctuating air of thesound wave，with which the sound energy is converted into heatenergy.　　Whereas，the
author discovered that the incident soundabsorption coefficient of the fibrous material related to thethickness of
the air layer behind it.When the thickness of the airlayer is equal to 1／4 of the wavelength of the incident
soundwave，the maximum value of the sound absorption will beproduced，when the thickness of the air layer is
equal to 1／2 ofthe wavelength of the incident sound wave，the minimum value ofthe sound absorption will be
produced.
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章节摘录

　　In chapter 3, the author has discovered that the soundabsorption of fibrous materials is actually in direct
proportion tothe relative amplitude of the sound wave and obtainedaccordingly a mathematical relation expression
that the soundabsorption coefficient changes with the frequency.　Thetheoretic spectra worked out by this relation
expression tallysatisfactorily with the measured spectra of the materials withvarious cavity depth. Further analysis
has been made in thischapter concerning this viewpoint, considering that the soundwave actually pushes the
material to vibrate.Due to the forcedvibration, the sound energy is absorbed, thus producing ahigher sound
absorption coefficient. This viewpoint caninterpret an acoustic phenomenon, that is, when a fabric is usedas a wall
facing or a face protective material of a soundabsorber, the sound absorption coefficient is zero or very
small,whereas when the fabric hangs independently or there is an airlayer behind, there is a very high sound
absorption coefficient.When applying the membrane vibration theory, microporeviscous sound absorption theory
and the perforated plateresonance theory to the thin fibrous layer, the author has foundthat the viewpoint that the
sound absorption of the fibrous layercomes from the vibration of the material is acceptable. At thesame time, the
conclusion arrived at in this chapter that thediameter of the yarn in the fabric is directly proportional to itsspecific
acoustic impedance as an example, has proved thisviewpoint.
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