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Air-coupled ultrasound acoustic field measurements using

laser Doppler vibrometers
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Abstract: An experimental research of acoustic field measurement is carried out aiming at the weakness air-
coupled signal. Using the laser Doppler vibrometer, the variation of refractive index of the media along the
laser path can be measured, which is caused by acoustic waves. The temporal acoustic pressure signals in air
or solid media can thus be obtained. By measuring the radiated acoustic power, a direct assessment method of
the sensitivity of single air-coupled transducer is given. Leaky Lamb wave of K9 glass plate in the air excited
by air-couple transducers is given. The temporal acoustic pressure signals of the direct and reflective waves
in the air, the leaky Lamb wave both in solid and air are observed. The experimental measurement of low
amplitude acoustic waves in air or solid media is achieved, providing a direct procedure for the characterization
and assessment of air-coupled transducers and the measurement of the acoustic field of air-coupled testing
systems.

Keywords: : Laser Doppler vibrometers; Air-coupled transducers; Acoustic pressure measurement

2019-09-20 Y fr; 2019-11-28 &/
*EFRBARIEIESTH (11504407)
FEZ i/ RAE (1990- ), 55, WIdbsQBN, W LB Fe Ak, DFF0T7 ). A A S e 25

Til{5/E# E-mail: wangxiaomin@mail.ioa.ac.cn



564 /éﬂ}%'?

2020 % 7 A

][l

0 35l

R BB A I AR S — AR Ak 4 T 5%
KA, T A K S Al AL SRR
B, AR RSB AR A I R R R B %
PRS- AT B A, SRR S SR, 4
2 e B A 0 RE P VR A A S R AR D R 48 S 3
SEG ML ok T —sE AR U2 Hi i A EUKR
A R AN [, A xR R R A S 3 Y B
Bz S0 W 5 5 v A AE G IE S OE A BT R, ELAA
LA

(1) 2 Hh e RE A SR BURE I AU D T BOR X &
S5 47 NARRE FF 0 131, B [l L% £ 7 A 5
Hepeas, G — g R, M — 5 0 — oy ARG
W T, THE A RGNS, DU
Hene s i) REBEVEAN R IR . TAT I RIBUE 252 3
PR e % 1k BE AN RE A 18] B A2, B e EL
P A S AR RE SR TR RE o (H 2 IR T2 Rl
RE a1 R, ALK T 25 3 B & 7 VA M L
BK.

(2) fE2 M A AN R Ge s 2 B O R AUk
RE Ay e RN S 5, T T B R A I R ST N )
Hh T R, A S 4 RE A A P A U HE N AR [
A JE B WA [ A o S B P e 5,
HhHe BE A% MR R BB, H LI LI 73k, Wt A &
72 W BBl A ik 560 Ak LS B DA B o i) Y
A

At RO 2 B IR, R PLSEI e R BBUE K
ENASTE L L TE I AR 1R N 2R He il &, SRR [7-10]
R L SE T AR AR5 4 B AT LA AR RS
Ve AT, R — B A S A & T %

AR SCAE A0S 2 8 B IR AR i S 6 T AR
G, SEBL T A SO A R ARl 7 I I e 2
F A ARARN USSR WL o N2 FH 2 R 7 el 8¢
T — b BRI A S AR LA A R 7%,
IR 2 RS I 2 G3¢ o T o R e DA L % ST 6 0 M £
)RR R R TT S BAR RS (1) B H
Hefe 45 7 AN A PRI R, TR R ROR, i
S A R L RE A% 1O R IR, AN R

1 BE AT AN [R] £ 75 3 A% 4k B B O 2, W] L
P S SRR R BE AR 1 R BUSTERE. (2) fR Mt
RO A R A I AR Gt P S A 55 7 3 11 S B U Y

B, A BT 2 AR AGL I 28 53¢ v P B A B AT U B 5
W7,

1 ETHASEFMRILAEENESE

1.1 NERE
WO 22 38 AR AN AT DU I HS e 5 4 26 1T 1)
PRB L o R BRI 22 8 208 s 38 B AR R
OGS S 22 KA 2 A% . I BOGE
51 2 B AR RN S S AR B R B T 2 TR I O R
A (1) frs M
2v cosf

Af=—— (1)
Forb, Af RO 28 AL, o S SO AR T Y
PRBNE L, v cos 0 FonTE B THOE NI 7 M 1R TH
PR B, AR WO o BORIIHR ORI S 5k
5N B3R , dsd S 75 A A i R
S5, S SRS RO AR R T RO R
10 2 AR il TE L
A FH O R SO A5 74 W 1k SR T RO 5 6 AR
FNHT S 2O, A 20 (2) Frow 120
v::sz%+-n§3, (2)
dt dt
Horpr, 2 268, n 2T . A0 (2) R, 4
PR LIS OGRS, TS 1) 22 5 B A0RS SRR
T AT A AL
SR [13] 4 A b R SR 5T RO R
A (3) FioR:
7.86 x 1071P
27347
—(1.50 x 107 )RH(T? +160),  (3)

b, PORRSR, T 2R, RHAZAXHEE . 230 (3)
ML, A J5T A AT S 3 AR AR A R R 5 P AR A R I
blo 490 5 A AR IR AR (0 A A5 S I, TR R A AR AL
B HOB AT 1A Rt

HRAE 3R IR, AT DA B 1 B (1 7 s
BARG. WOLT LA, # TR ELBCE i L S A
S5 Ja Y IR R AR IR M. A B A el
WOLHARIN, AR IR I 51 S 3T 38 2 1AL AL, (30
DRI & 21— AR R T IRE A 5 o RO
RO A S B EAA A (4), RITTTH5E B9
S HH R AR S R

n

n=1+



55398 5 430

FMESE: M HEOLZ W B INIRACH 2 SRR G A il R 565

Forp, W4 B = 2.68 x 1072 Pa~!, u & R AR
RS, P, A SR k. A3 (4) Y, WG
(7 Bt WOt AR B IS A i R B HEhE e
VR, TR =GR S ) AE N

MR

K1 BotIaRECEE N R 5
Fig. 1 The experimental system using laser

Doppler vibrometers
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Fig. 2 Temporal acoustic pressure
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Fig. 5 The group velocity dispersion curve of the

leaky Lamb wave
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