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Fig. 1. Schematic of one-dimensional diffraction grating.
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Table 1.  Geometrical parameters of the scattering cluster
(Unit: mm).
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Fig. 2. Band structure of the scattering cluster (a) and acoustic pressure distributions (b), (¢) of RB mode waves.
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Fig. 3. Frequency spectra of the points between (a) and in (b) the scattering clusters.
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Fig. 4. RB mode acoustic wave fields in the bend waveguide: (a), (b) Sound pressure level (SPL) distributions; (c), (d) acoustic

pressure distributions. The sub-pictures are local acoustic field distributions of corresponding gratings.

RELR A ALLLR), BIAFELE 7 A58 Bloch J&3.
Aad, WREII A BURE, B 5 i Es RIS
P, — 7T, ARSI R SE— R A — iR
MRS, 75 T A A T T T A B R S )
Wit i Z B —E . 5—J5 1, [ 5(b)
FES AT B TC R AEAE A Bloch R, X2 A BR
P MR TS D 1, AR R B AN [,
I B AR R,

STHCIE 5(a) A 5(b) 7] LA IR, #ix-2 i
Yy R AR -1 KL R A, AR -1
i F A —A> Bloch A, SRR {E H R BRAE ]
EOLAS ST L mrEsi=-2 b B 2, |
R4/, RIPE e hia-2 A

fE

PR R AL fE

4 BPEER

AT 5 S — P AL B I A4 S
WLy aE IR, 5L PR AR DU AT A — E 1Y 22
5, A LB 2T R I SR A SR B S i I 4
AT A .

p/|pil

p/|pil

Bl 5 RIEEATR I (a) AT AR (b) 7500 22
Fig. 5. Acoustic pressure curves for the points between (a) and
in (b) the cluster under different modes.

Xt TA] 4 BEARREY B A SRR BB (] AR TE Y
IEFZIRTIE S, Rk

p=(Ap/2)[1 —cos (2nft/N)]sin (2nft), t < N(/f,)
14

Hrp Ay = 1 M AGHEIEE, N = 10 FIEHIE S
JEW, fRASHER.

034301-5


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 70, No. 3 (2021) 034301

FETABRITTTT I, BT 75 I A B e A 45 5k
. % B B A fe i R UR R -2 A
) TG0 A5 i sk S | ASEAUL SR A S O P R A
f= 2242 Hz.

FE 0—0.04 s 35 FEl AL T IR IE 5% 05 5 1AL
it A, REA -2 MR, REE T & BTN ERAR
F P RIS S, A 6(a) B, [ H G 4507 &7
LB RN T WA AR, Hrp il B S
5 B TR () B, A% 4 R TR, (R A A AR
BN MW A RS, BARBAR R, AR
JENE (R RE e R B X — a1
T X EAARZERE B A AT ASME & B, ELAT T PR A 4% o
F18) A% 7 I A28 2 WP 5 8158 45 A FROT 1 ELIR % (O
6] B), % —% (71 A) W02 i 54 1%
ioH3

X HE R 6(b)— (d) m 43 0l 26 A 56 1, 20 Al
40 S BT IS ST DU B, 475 0505 5 A ST
VS e S i ) BT, PR TR T P U I A A
HEM, A ETGERS R, IS — S RE Y
Wt P AR UM TR & ST G 4%, it
T4 T AR AR T, Rl LG IR 5 Y 3%
K, VIt A Sk S 842 439, sl 6(c) A
K 6(d) g SRR, Rad, it it e fe, 7
A S e D 14 e A S {5 A% P 8 3 Rt
FEW/N. BT A EAE IR B 2, A 7E BT -
He .

[ 6(a)—(d) LR R, BHEE S FFEA]
DAY A SC T 2 il 7 e A5 4%, O BBl b
WS F IR — 08, IR T A%
fRRE L B R AR A ST B b e L, iR
b 18] A A S

R T R IR BT R R A SO,
FE SUAS 5B B T R KA 5 A S IR AE Y LR
R IERECE, B Ey = MAX (py) /A0 (%), %5
R 6(e) Fion. AT LAE 1, BEE 154K B 2 10 1
K, ABHBOR TR 1 K2 5 AW/ Bt
RAEFFPREFALLL, Sl T AGHE S A
VBRI A= s . x5 S2 ook id, i Tiftls
WHIAEAE, RER AWML 1, 776 T75 0 S AY
W Re it it — 2PN, WEUE SRR, 48R 280000
(> 40 ) HAERISCRE R T 1, Wt vtk ab s
WA 5 A MR e A S R (A 2K, R T rise it
PR S RS AR e ).

2r — N=20

p/|pil
o
|z

2l — N=40
0 —WWWWMANWNM”VMMWW
-2¢ . . .
0 0.01 0.02 0.03 0.04
t/s
3
(e)
=2t
#
R
&
it
1 -
0 20 40
N

6 (a)— (d) # Ho0 B s A R IR AE 5 ((a) B AT i)
BAE S 4R, (b)— (d) 45 1, 20 F1 40 S T (55 45 9
B (e) R HRL AR

Fig. 6. (a)—(d) Time-domain signals ((a) all of the signals;
(b)—(d) three signals at unit 1, 20 and 40, respectively) and

(e) transmission efficiency for the points in the cluster.

X% RS- 0 A 7 (e L R e, PRIBCHC S
FRfE, TR 7. R 7 a0, £ 5E S R RE R
WS4 T 2200 Hz Bk, 1EBH 75T RB iU
A5 T P AR R A R

H T BEA SO TR M S R, BEETE
I e ST IOk A 5V S A I, RBEADL TS A G st
B ASERIBK N p = Ao WD FHoh 4y = 1%
NS ARAE, = 0.01.

034301-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y B ¥ R Acta Phys. Sin.

Vol. 70, No. 3 (2021) 034301

Max
40

wm
h=]
30 3
e
4 5
20 =
20
-
e
10 + M

0 Min

4000 6000
f/Hz

BT AT R A

Fig. 7. Frequency spectra for the points in the cluster.
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Fig. 8. Time-domain signals using Gaussian pulse incidence.
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Fig. 9. Frequency spectra in (a) and between (b) the clus-

ters using Gaussian pulse incidence.
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Rayleigh-Bloch mode based monolayer bend waveguide *
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Abstract

A monolayer bend waveguide is designed based on the features of Rayleigh-Bloch (RB) mode wave in one-
dimensional diffraction grating. The feasibility that the RB mode wave can transmit along the bend waveguide
is demonstrated by the time-domain and frequency-domain finite element method, respectively. The results
show that two different modes of transmission wave exist because of employing the circled unit cells. They
possess different acoustical energy localization positions. In mode-1, the energy is localized between unit cells. In
mode-2, the energy is localized in the center of unit cell, therefore, acoustic wave transmits with nearly no loss.
Modulated sinusoidal wave and Gaussian pulse wave are used in the time-domain investigation. Because only
RB mode waves can transmit and different modes have different energy distributions, the bend waveguide acts
as an acoustic filter for the broadband waves. This study is conducive to the acoustic wave directional

transmission, acoustic signal detection and identification.
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