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Development of Microstructural Design Technology of Porous Sound
Absorbing Material and its Application to Sound Absorbing Component
Design Based on Material Model Based Research
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Summary

Aiming to improve the value of cars, Mazda has been developing technologies with the concept of Material
Model-Based Research (MBR) for the efficient development of innovative materials. In this study, aiming to
achieve desired acoustic characteristics with a limited mass and volume of a porous sound-absorbing material
that improves quietness in a car, we have developed technology that efficiently designs the microstructure of the
material. This technology is a combination of the homogenization method that derives an average macro-
structural property from the micro-structural property of the material and Biot model which is relatively simple
prediction model for sound absorption/insulation performance. This technology enables highly accurate and

efficient parametric calculations for microstructure’s shape and size. Here we introduce the outline of this

technology and the application of the technology to engine encapsulation.
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Fig. 1T Enlarged Image of Porous Material
Left: Fiber Type, Right: Foam Resin Type
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Fig. 4 Acoustic/Vibration Energy Propagation Analysis
Model Inside Porous Material by Homogenization
Method
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Fig. 5 Comparison of Normal Incidence Sound
Absorption Coefficient Calculated by Homogenization
Method and Measured: Foamed Resin Porous Material

(Porosity 90%, Averaged Void Diameter 251um)
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Fig. 7 Unit Cell and Microscopic Structural Parameters
of Fibrous Porous Materials: Girder Structure
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Fig. 8 Unit Cell and Microscopic Structural Parameters
of Foamed Resin Porous Material: Kelvin Cell
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Table 1 Properties of Urethane Foam used in the
Development of Sound Absorbing Materials
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Fig. 9 Calculated Sound Absorption Coefficient of
Material in Table 1 for Normal Incidence
(Unit Cell Size w,=200um Maximizes Performance)
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Fig. 10 Measured Sound Absorption Coefficient for
Normal Incidence of Engine Cover made of Foamed
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Table 2 Material Properties that Maximize Sound
Absorption Performance
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Fig. 11 Calculated Sound Absorption Coefficients for
Normal Incidence using Properties in Table 2
(TkHz — 5kHz avg. 0.87)
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