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Photoelastic quantification of ultrasonic beams radiated by transducers

JIN Shijie AN Zhiwu LIAN Guoxuan MAO Jie WANG Xiaomin
(Institute of Acoustics ,Chinese Academy of Sciences , Beijing 100190 , China )

Abstract It plays a fundamental role to quantify the ultrasonic beams radiated by transducers for ultrasonic
testing. However, traditional methods have some limitations. A photoelastic visualization system was established
and utilized to quantify some parameters of ultrasonic beams radiated by a longitudinal transducer as well as a
shear one. Wave velocities and central frequencies of the transducers were obtained by transient ultrasonic
fields. The near-field distances, directivities and divergence angles were calculated from time-harmonic
ultrasonic field. The measurement errors caused by the photoelastic visualization system and experimental
method were analyzed. It shows that the photoelastic technique is an effective method to quantify ultrasonic
beams radiated by transducers.
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Fig. 1 The dynamic photoelastic system
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Fig. 2 The transient ultrasonic field radiated by

the longitudinal wave transducer
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Fig. 3 The time-harmonic ultrasonic field radiated

by the longitudinal wave transducer



2014 43 A

0
K4 GPARE L 98 P (Ar = 188)
Fig. 4 The far-field directivity of the longitudinal

wave transducer( kr =188)
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Table 1 The parameters of the longitudinal wave transducer

S 4L =) Z%(H
B E (m/s) 5890 5950
LR ( MHz ) 3.53 3.48
HEH KB (em) 3.23 3.25
A (°) 3.72 3.65

3.2 tEiRiRRER

BRI RE # 2 B D) AR RR B A 2/2 T TR H
S R A T A, 5 B A5 R AN T ELAR O 9 mm,
S R 8 R SR 14 7K A R R R A D A 551 R
R e REAR R 1 B o 22 110, B RE #7 AR I (R fh
Hha BT R

A YN I  74 2 PR [R)AE AT A A I R fiE
WA R Y, e R A A S B
A RE o W A S 7 3 PO 25 A A 7 3 0 ) T
5.6 s, BT 4 ih ke = 182 A I 345 1) 1 15
Xt AT L i e BE A LA SR T G\ B A AE A 19
fik o JEHL I AH AN 2 % (E A XS L AN 2 2 B
e B4R O, S Ak R S g S A
W3 M, W OCET X LD B e A%, Aol
TETEME M R e 1) R AR R I U A —E
AR

K5 B BEm S Y
Fig. 5 The transient ultrasonic field radiated

by the shear wave transducer
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Fig. 6 The time-harmonic ultrasonic field radiated

by the shear wave transducer
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Fig. 7 The far-field directivity of the

shear wave transducer(kr =182)
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Table 2 The parameters of the shear wave transducer

e S E{E 2%l
B BE (m/s) 3623 3600
AR (M Hz ) 2.33 2.51
K (mm) 10. 87 11.25
B C0) 6. 30 5.90
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