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Characterization of Porosity in Quartz Composites Based on Ultrasonic

Frequency Domain Parameters
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Abstract  The porosity had a great influence on the properties of the composites. To solve the problem that
ultrasound could not well characterize high porosity composite materials, the characteristics and nonlinear
characteristics of ultrasonic power spectrum were applied to characterize porosity of high porosity quartz phenolic
composites, which is the effect of pores on the attenuation of fundamental amplitude and the breeding of harmonic
amplitude in frequency domain.The results show that both methods can effectively characterize the pore content of
high porosity composites. It is easy to measure the ultrasonic power spectral characteristic parameters based on the
fundamental analysis in frequency domain, and it decreases with the increase of pore, which has some advantages
when the porosity is low. The second order nonlinear characteristic parameters of the ultrasonic wave based on
harmonic analysis are increasing with the increase of porosity, which is more advantageous to the high porosity
characterization.
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Tab.1 Relative coefficient of residual energy in
frequency domain

ik 3-9 3-15 3-18 5-9 5-13 5-18 8-9 8-15 8-26
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1 13.014 5.341 0.119 73.519 1.435 0.129 16.615 2.076 0.982
2 12.915 5.225 0.116 71.475 1.417 0.125 16.196 2.044 0.964
3 12.861 5.193 0.115 71.233 1.382 0.124 15.913 1.995 0.951
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Tab.2 Relative nonlinear coefficient of two order

FELE Hei W A A AR S
3-9 11.784 0.099 0.713
3-15 7.446 0.108 1.952
3-18 2318 0.017 3.129
5-9 4321 0.041 2214
5-13 0.296 0.002 22.811
5-18 0.261 0.003 38.988
8-9 1.491 0.008 3.434
8-15 0.484 0.004 16.845
8-26 0.264 0.002 32.586
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