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Table 1. Material parameters used in the calculations.
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Fig. 1. Form function of the solid spheres for two materials.
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Fig. 2. Dispersion curves of the solid PMMA sphere: (a) Real-imaginary of eigenvalue; (b) normalized phase velocity.
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Fig. 3. Ray diagram for subsonic Rayleigh waves propagat-

ing around the sphere.
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Fig. 4. (a) Normalized dispersion curve of subsonic Rayleigh waves (black dotted line) and curves of 2ka/(2p + 1) (blue line);

(b) pure elastic resonance.
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Fig. 5. Sensitivity of resonance-frequency: (a) f,.f = 4.15 kHz; (b) f; = 16.05 kHz.

214301-4


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 2 3R Acta Phys. Sin. Vol. 68, No. 21 (2019) 214301
(8) frer=4.15 kHz 4 % (b) fur=16.05 kHz
0.0090 ; 10.0060 0-0090 1 i 10-0060
g i g i
0.0075 F @ A o 0.0075F & N d
o 0.0023 N " 0.0004 | 0045 o 0.0023 NEE: ® 0.0004 |4 0045
0.0060 L  © 0.0038 i ® 0.0019 : 0.0060 L© 0-0038 D ® 0.0019 :
g ¢ 0.0053 ¢ 0.0034 s & 4 0.0053 b ¢ 0.0034 g
A 0.0068 A 0.0049 A 0.0068 ! A 0.0049
L 10.0030 k P {0.0030
0.0045 % 0.0083 * 0.0064 0.0045 re 0.0083 i * 0.0064
aq=0.0034 s =0.0053 ag= file o, =0.0053
0.0030 10.0015 00030 F 0.0034 SRR 10.0015
1 ]
0.0015 0.0015 | L T
1 1 1 1 1 O 1 1 1 H 1 1 1 1 O
—08 —04 0.4 0.8 —08 —04 0 0.4 0.8
AA
B 6  PMMA BRI~ S8 PRI I B HUREE  (a) for = 4.15 kHz; (b) fof = 16.05 kHz
Fig. 6. Sensitivity of resonance-amplitude: (a) f,of = 4.15 kHz; (b) fios = 16.05 kHz.
| () fret=4.15 kHz | (b) frer=16.05 kHzy
0.0090 10.0060 0.0090 10.0060
0-0075 (;s0023 3d0004 0-0075 ¢ ?0023 ng004
o 0. | | . a . | .
0.0060 L © 0.0038 ® 0.0019 0.0045 B 0.0060 |  © 0:0038 ® 0.0019 0.0045
g ¢ 0.0053 ¢ 0.0034 s & 7 4 0.0053 ¢ 0.0034 g
A 0.0068 A 00049 0030 A 0.0068 A 00049 10030
0.0045 4 0.0083 * 0.0064 0.0045 1 % 0.0083 * 0.0064
g =0.0034 s =0.0053 aq=0.0034 s =0.0053
0.0030 | 10.0015 0.0030 {0.0015
0.0015 0.0015
, , 0 , , , , o
-6 -4 -2 0 2 4 6 -6 -4 -2 0 2 4 6
Af/Hz Af/Hz
B 7 SRR RN I R BT () fir = 4.15 kHz; (b) for = 16.05 kHz

Fig. 7. Sensitivity of resonance frequency to attenuation: (a) f; = 4.15 kHz; (b) f,. = 16.05 kHz.
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Fig. 9. Cost function of resonance frequency: (a) fm;; (b) fmj — Af.
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Fig. 10. Relative errors of the transverse wave velocity and the longitudinal wave velocity.
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Fig. 11. Cost function of resonance amplitude: (a) Amj; (b) Amj — AA.
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Fig. 12. Relative errors of the longitudinal wave attenuation coefficient and the transverse wave attenuation coefficient.
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Fig. 13. Arrangement of experimental system.
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Fig. 14. Time-domain signal: (a) Echoes; (b) incident pressure.
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Fig. 15. Flow chart of obtaining form function.
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Table 2. Resonance frequency and amplitude ob-
tained in experiment.
HIRIEHIR frn; /kHz HARIENIEE Apy
fm1 7.654 Am1 3.1556
Jm2 9.605 Ama 3.1378
fm3 11.48 Am3 2.6025
Sma 14.894 Ama 2.5969
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Fig. 17. Comparison between experimental and theoretical

calculation.
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