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Abstract: A subwavelength labyrinth acoustic metasurface is proposed to effectively control the
physical properties of labyrinth metasurface, and the relationship between each parameter and the
acoustic metasurface is discussed in detail. The regulation mechanism of the reflected phase is
analyzed emphatically, and the arbitrarily adjustment of the reflected phase is realized. To reveal
the physical mechanism of the labyrinth metasurface and the relationship between each parameter
and the acoustic metasurface, the influences of each tunable parameter on the sound absorption
coefficient and reflected phase of the acoustic metasurface are investigated one by one. The

results show that the hole diameter in the cover plate, the side length, and the groove width of
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labyrinth influence the sound absorption coefficient and reflected phase, whereas the rib width of
labyrinth and the plate thickness impose slight influences. Additionally, with the decrease in hole
diameter, the peak absorption amplitude remains unchanged, the peak frequency has a blue shift,
the reflected phase is effectively regulated by hole diameter, and the reflected phase curve shows
a blue shift but the profile and trend remain unchanged. With the decrease in side length, the
peak absorption coefficient increases, the peak frequency has a red shift, the reflected phase is
effectively controlled by side length, the reflected phase curve shows a red shift, the phase
amplitude remains unchanged, and the phase span increases. Moreover, with the decrease in
groove width, the peak absorption amplitude increases, the peak frequency has a blue shift, the
reflected phase is effectively manipulated by groove width, and the reflected phase curve shows a
A labyrinth

structure with ten metasurface cells is designed. These ten cells have identical parameters except

blue shift but its profile and trend remain unchanged and phase span decreases.

for hole diameter. The acoustic metasurface achieves a reflected phase regulation ranging from 0

to 2x. The compact structure is easy to operate, and it can be further expanded into an ultra-thin

1 52 %

two-dimensional array plane constructed by metasurface cells to achieve acoustic stealth.

Keywords: acoustic metasurface; sound absorption coefficient; reflected phase; all-phase

regulation; labyrinth
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