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Innovative Noise and Vibration Control

Multi-physics simulation
Optimization
Homogenization

3D Printing
Micromachining

Acoustic measurement .
Vibration measurement Fabrication Crea_tlve Effective medium theory
Design VIERERVSIE  Acoustic & vibration analysis
& Idea Simulation Acoustic-structure analysis

Measurement

Viscous-thermal analysis

Smart

Structure
Design

Smart acoustic design
Smart elastic design

Mechanical Wave Control Lab.
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Meta-silencer geometry Resonator

» 4 resonators w Acoustic black hole effect

A 4

n "1
Rainbow trapping at
b low frequency - each
" glit acts as a quarter
wavelength resonator

side door

Waveguide i ; ‘ Inlet Coiled multi-slit Cavity

Quadratic curve
<
Low-frequency noise reduction at zero group velocity

Methods for assessing the performance of the meta-silencer
« Transfer matrix method -« Finite element method < Experimental validation using an impedance tube

« K. Song, KKim, S.Hur, J.Kwak, J.Park, J.Yoon, J.kim, Sound Pressure Level Gain in an Acoustic Meta-material Cavity, Scientific Reports 4, 7421, 2014
« K. Song, S.Lee, KKim, S.Hur and J.Kim, Emission Enhancement of Sound Emitters using an Acoustic Metamaterial Cavity, Scientific Reports 4, 4165, 2014
« K. Sun, J.E. Kim, J. Kim, K. Song, Sound energy harvesting using a doubly coiled-up acoustic metamaterial cavity, Smart Materials and Structures, 26, 075011, 2017



Research Topic

2. 7| A A A8 A2 /XIS H| 0] (Noise and Vibration Control of Mechanical System )
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« S. Lee, JJang, K. Song. Enhanced acosutic attenuation in a coiled-up meta-silencer: Broadband low-frequency noise control through rainbow-trapping. 222, 111744, 2025, Mechanical Systems and Signal Processing
« JJang, K.Song, Synergistic Acoustic Metamaterial for Soundproofing: Combining Membrane and Locally Resonant Structure, 256, 108500, 2023. International Journal of Mechanical Sciences

« J.Jang, C Park, K. Song , Lightweight soundproofing membrane acoustic metamaterial for broadband sound insulation, Volume 178, 1 October 2022, 109270, Mechanical Systems and Signal Processing

« J.Park, J.Kwak, K. Song, Ultraslow medium with an acoustic membrane-like undamped dynamic vibration absorber for low-frequency isolation, vol 43, 101203, 2021, Extreme Mechanics Letters

«  KAn, H, Kwon, JJang, KSong, Acoustic Metamaterial Design for Noise Reduction in Vacuum Cleaner, 36(6):1-10, 2022. Journal of Mechanical Science and Technology


https://www.sciencedirect.com/journal/mechanical-systems-and-signal-processing/vol/178/suppl/C
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Research Topic

4. Transfer Path Analysis7| 2t NVA ol & SI H& (TPA-Based NVH Analysis)

- 7|A A AE HEEE 2M
- Structure borne and Air borne NVH S| A4 5! Ald

- Component based TPA / Independent load characterization

Structure-borne:

Blocked Forces

Free Velocities

Airborne:

Volume Velocities

Source (F;,Q) — X — Transfer (NTF) — = — Receiver (y,)

Unrestricted © Siemens 2020
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M. Akram, P. Mazumder, K. Song. Directional beam multiplexing using cylindrical holographic acoustic metasurfaces integrated with surface wave reflectors, 107974. 2026 Ultrasonics
M. Akram, J.Jang, K.Song, Directional Enhancement of Triangular Holographic Acoustic Leaky-Wave Antennas with Reflectors, 2024. International Journal of Mecanical Sciences

M. Akram, J.Jang, K.Song, Forward and backward multi-beam scanning controlled by holographic acoustic metasurface, 18, 024008, 2022. Physical Review Applied

J.Kim, M.Zaman, S.Park, K.Song, Holographic Acoustic Admittance Surface for Acoustic Beamforming. 2019, Applied Physics Letters

K. song et al. Acoustic beamforming based on sinusoidally modulated admittance surface. 2018, Physical Review Applied





