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Article Information Abstract
Original Research Paper Acoustic properties of sound-absorbing materials are influenced by their geometry, and sound
Received: 22 June 2024 performance can be enhanced through proper absorber design and precise control of pore dimensions.
Accepted: 21 July 2024 This study examines the sound absorption properties of parts printed using a fused filament fabrication
(FFF) 3D printer with a functionally graded porous structure. Cylindrical samples with diameters of 100
Keywords: mm and 30 mm, a thickness of 30 mm, and uniform infill densities of 70%, 80%, and 90%, as well as
Acoustic Properties samples with functionally graded porous structures with infill densities of 70%, 80%, and 90%, were
FFF 3D Printing printed. The test results demonstrated that samples with functionally graded porous structures exhibited
Porosity higher sound absorption than those with uniform pore sizes. Additionally, at high frequencies, samples
Porous Structure with lower infill density (higher porosity) showed greater sound absorption, while at low frequencies,
Noise Reduction samples with higher infill density (lower porosity) had a higher sound absorption coefficient. Overall, the

findings suggest that selecting the appropriate porosity percentage, pore size, and their optimal
combination in the graded porous structure, along with proper placement relative to sound sources, can
achieve high levels of sound absorption and noise reduction.
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