ZEKXKEFEFR (BARZFR), 2011, 33 (5): 569 ~572 CN 53 -1045/N  ISSN 0258 -7971

Journal of Yunnan University http : //www. yndxxb. ynu. edu. cn

BEEAEMIRFHBEME

X &AL, AR, R R
(1. BEPETA B DL BT 72 7100626 50T KRB b, 176 KR 037009)

TE 48 ) MR IR R — D BLHR AR, PR P R A il PR 2l i A AT A LAAS B BE T B T 3 Fhi
TR A I R ] 5 EE AR HR B 4 S A . TR S B 0 LA RS A [R] 0 JER B A, A B AR R S A
AT, B T 2 RR B AR 5 7 548 m R e, i S m b, B i R R S 3 A S, A R,
8 ) PN A 5 20 A () F) T 58 R L, JEE (] 25 g 1o 1 T 2R 4.

SRSBAF < 45 m) 1 5 A S W AR S TR R

HMESHS.0426.1  TEFRIAAE.A  TE4HES.0258 —7971(2011)05 0569 — 04

MRAEARAYRIE ¢ 5500 (8 BAR) b Z FEBIANTR], n] Loy D JEEp AR S 5 o/h > 1/5 I, FR 2
IR JEARAE A BB B AR e A = U oA 26 132 B (L. R D3 P s, 25 I [53) 458 2 23
A P ELA R S T R R A ) T ARG TP vl R A S PR DL B R 1) RN AR R AR K
ISR S TR R Ve RE. R B A SRR B g i Y BB SO, S HOR AR
. B AT BT UL AL B 5, 45 21 )25 i IR SR — e T2 PrfE, HAEE A T, oA — &l
JR R

F i) P R P U S K P B S 2 23 (RIS D7 18] B RE D , BRI P R Y — D 2B AR
T AR BELE LS 5E Ty 16] B RO SR TR R HAG 5 18] 59 4, 7R SE PR T2 B A 1ol 0 7 i 5
R, SCHRES T A OCIE T T AR R RUK P BE A 048 56 P 3, SCHIRL 6 ] X 46 I3 488 2 X e BE 2 O 98
SR T T BT RS WS AT BT AR A BB A s 2 LA T~ AT T MR 7 3546 1)
PERFS. B R S S S 1 RIS 2, DR e JBE A 25 g 2 1 (52 i AR SR 5, ol L S
PR A PR A S ARG AT A 21, D 1 A PR — [V, A SO TS T3 1 o S P s 1 k.

1 EigAR

VS R 3 P S 2 A — D TR R T Rt L, 25 15 28 A 25 M AR sl -2 1 T KR DA F- T e Al iy
T A~ 25 TR SR P 0. O 1 (o L B S P 7, R PR B i A8 s oK R (58 85 1) i 3 7 2 00 A, FL v 4
PRIBUECIBULT G 0, P s R iR AR AL B AR A — SRR, (w0, 00,20) WL EMARER, (1,60,0)
BRI AR r WSS P S5 AR O ZIRIAYEE RS, ds 2R E—MRoTHi, ds = dvdy. WL P 5
POt ds ZRIEERIE H,0 0 r 5 2 TrIa A, @ O PG A xy VI IECRES o I D7 1) (9 1. Xt i
AR AT B O 3 R S AR s TR T, T (1) 3w,

p = jkpocoe/wkkr)

) fju(x,y) ( (cos(kxsinfcose) cos( kysinfsing) — (kxsinfcose)sin( kysinfsing) ) +
T

« WA EHEA.2011 -04 -15
HEWB : HE A RBFEIL S (10874107) (v Je @A SARHIF Al 55 9% % 101 3k 4 9% Bh 351 H (GK201001008 ) .
TEHZ RN X A(1985 =), B IV AL, FEHFF 51 8% T2 E - mail : liuzhiyon@ 163. com.
BRAEE BVGF-(1965 - ), 5B VLGN, Bz, A R0, B 7 1]y s TR /K S g4k 20 R4 B8 5% 1. E - mail ; hexiping

@ snnu. edu. cn.



570 TR KRR (A RREERR) $33 %

J(con(kxsinfcose ) sin( kysinfsing) + cos( kysinfsing ) sin( kxsinfcose) ) ) dxdy (1)
BEC (1) X TR
N

vV, = Z u, (cos(kx,sinfcose) cos( ky,sinfsing) — sin(kx;sinfcose ) sin( ky;sinfsing) ) AS,, (2a)
t=1
N
V, = Z u, (cos(kx,sinfcosg ) cos(ky,sinfsing) + cos(ky,sinfsing ) sin( kx,sinfcosp) )AS,, (2b)
t=1
15375 R B A

k 0~0 2 2
P, :jé%JV1 iV (3)
K w, FOREE LA BRITH G SR ) Ly, R LA ERITIRE AL FR AN AL AR, IV A B 180 4 AR 30 1T 1) 5
TCEELAS, A LA FRITHY R

2 EBEREpiEET

A BROCYE T T JRE R 45 ) 25 i IR Sl AR 1, A I RH 2% B ARS8 T A s ] 5 ) 4% B TR AR L o i A2
PRATGERE (B RLR LR AR ) . BURIAEL AR 454 0, MR £ = 2.16 x 10" N/m” J[IFA LR o = 0. 28,
EEp =7.8 x 10°kg/m’. BUREL VAR r 24 0.025 m, 3HEE T H R TS e 3 Rl B RIS IR B
& P, 95 R MR BT 1 X e, o [ ek 0 5T X B 9 0 S Ak f) R K R 1) B 3R 0, T S B
IS T IO B PR 1) (57 % e 25 DA O, [T i S X B8] 2 0 Ak B AR 1) 57 8% S 00 0.

2 [ R T BRE ok HL AR RE g 0. 02 m (B2 9 1], LR SR 4 PR AN P 1 B, b 8T 1 (a) o A
A5, B L (b) MR SRS 1B 1 (e) e . i [ al SR s, B i i 50 T 4R 5 B 2 A
L L RE A D BE AR ML PRI, B SR R VRN RS E RS T BR
154 2 0 BE AR B P A T PP AL B S5 I, AR AT P 0 ) M. P AR L, [T 3 5 [ 284 i 1
INERERE, S —L8. 3 By BT [ 5 300 SRR S 7 s 1) 1k e, T SR oy, Pl s S A S 7 S e P e 22

90 0.0015 90 o. 90 0.003
; 60 : ; 0%, 120 : 60

T — i .' ] ) ‘, \ 1o

210X OO T 830

240 240 300 240

270 570 370
(a) f=45.37 kHz (b) f=28.91kHz (c) f=40. 96 kHz
B1 EEAN20mmi3 MR TERZEZAE RN

Fig. 1 Directivity patterns of the 20 mm thick plate under three boundary conditions
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Fig. 2 Directivity pattern of the 5 mm thin plate under three boundary conditions
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Fig. 3 Distribution of three — dimensional directivity pattern of the thick plate
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Fig. 4 Distribution of three — dimensional directivity pattern of the thin plate
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A Study on directivity patterns of radiated acoustic field

based on a thick circular plate

LIU Zhi-yong'*, HE Xi-ping' , ZHOU Hong-jian'
(1. Institute of Applied Acoustics,Shanxi Normal University,Xi’ an 710062, China
2. Datong Middle School of Beijing Normal University , Datong 037009 , China )

Abstract ; Directivity pattern is one of the key indicators describing the radiated acoustic field. The displace-
ment of flexural vibration of a thick plate is difficulty to obtain through the analysis solution. The directivity pat-
tern of a thick plate with fundamental frequency at its flexural vibration has been calculated through numerical
calculation. The results show that in terms of its fundamental frequency vibration mode , the directivity pattern with
clamped boundary is the best, simply — supported better,while free boundary the poorest. In comparison with the
thin plate, the directivity pattern of the thick plate is more acute.

Key words : directivity pattern ;fundamental frequency ;flexural vibration ;radiated acoustic field



