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Sound Absorption Characteristics of 3D—Printed Porous Materials for Traffic Noise Barriers

Nie Wengiang, Qin Ting, Li Bo’, Duan Shenghan, Shao Jie
School of Civil Engineering and Transportation, Yangzhou University, China Jiangsu Yangzhou 225127

Abstract: To compare the normal incidence sound absorption characteristics of 3D-printed porous mortar, polylactic
acid (PLA) porous structures, rock wool, and foam aluminum, the normal incidence absorption coefficients of specimens
from the same batch were tested and compiled using the two-microphone transfer function method in an impedance
tube, according to GB/T 18696.2-2002. The nominal thickness of all four types of specimens was 50 mm, with diameters
of 100 mm for the large tube and 29 mm for the small tube, and missing frequency points were not interpolated during
data processing. The effective test range for porous mortar was 100—2000 Hz, while the other three materials were
100-5000 Hz. The results showed that the porous mortar reached a sound absorption coefficient of 0.93 at 700 Hz and
formed a relatively concentrated mid-frequency response between 630—800 Hz; PLA gradually increased after 1600 Hz,
reaching 0.88 at 5000 Hz; foam aluminum reached 0.94 at 2500 Hz, and rock wool gradually increased with frequency,
reaching 0.87 at 5000 Hz. The advantageous frequency bands for the four materials were different. 3D-printed structures
can adjust spectral response through pore and cavity parameters, making them suitable for material selection and zonal
layout according to traffic noise spectra. The impedance tube results are useful for material-level spectral comparison
but cannot be directly equated to actual full-scale noise barrier insertion loss.
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