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Effects of Fine Ceramic Particle Dopant on the Acoustic Attenuation Properties of Silicone
Rubber Lens for Medical Echo Probe
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Yohachi Yamashita, Yasuharu Hosono and Kazuhiro Itsumi ( Toshiba Research Consulting Co.,)

The effects of fine metal oxide particles, BaSQ,, Al,O3, TiO,, ZrO,, Fe,0zand Yb,03 on the acoustic properties
of silicone rubber have been investigated, in order to develop an acoustic lens material with a low acoustic
attenuation. Silicone rubber doped with Yb,0O; powder having nanoparticle size of 16 nm showed a lower acoustic
attenuation than silicone rubber doped with other powders. The silicone rubber doped with Yb,0O3; powder showed a
density of 1.63 x 10° kg/m®, a sound velocity of 816 m/s, an acoustic impedance Z,; of 1.33 x 10° kg/m?s, an
acoustic attenuation of 0.93 dB/mmMHz at 37°C. The low sound velocity and low acoustic attenuation of the lens
material contribute to make a low loss acoustic lens for medical array probe application.
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Table | Selected dopant for silicone rubber
1-6) Sample popant Density Particle Rubber
2 242 # type  (g/cm®) size(nm) vol(%) density
e 1 None 2.2 20 4 1.02
Zz1.4NRalys 44-S6ut 2 si0, 22 4000 365 145
16-33vol 3 ALO; 397 100 17 152
4 TiO, 3.89 100 173 152
5 BaSO, 4.5 100 15 1.54
Pt , Au , W 6 Fe,0; 5.24 30 124 154
Pd , Ag , Ni 7 Zr0, 5.68 20 106 1.51
(2.5-7vol%) 8 Yb,0; 9.2 16 6.3 154
9 Pt 21.4 10 27 154
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Table Il Acoustic properties of silicone rubber
doped with different particles measured at 37 °C.
Sample Sound  Acoustic
#  velocity impedance Attenuation Figure of
(m/s) (Mrayls) (dB/mmMHz) Merit
1 976 1.00 0.43 419
2 982 1.42 1.47 1446
3 899 1.36 0.97 875
4 884 1.34 1.05 930
5 923 1.43 1.84 1695
6 957 1.47 2.36 2258
7 887 1.34 0.92 817
8 882 1.35 0.93 822
9 818 1.26 0.71 584
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Fig.1 Temperature dependence of sound
velocity of sample #1 and #8.
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Fig.2 Temperature dependence of acoustic
attenuation properties of sample #1 and #8.
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