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Effects of Platinum Metal Particle Size below 100nm on the Acoustic Attenuation Properties of

Silicone Rubber Lens for Medical Echo Probe
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Table | Selected dopant for silicone rubber
SampleDopant Dopant Particle Rubber
# type SA(m?/g)size(nm)vol(%)density
1  None 1.02
2 Pt 3 9 26 152 TSE-3032 100nm
3 Pt 8 35 26 153
4 Pt 28 10 26 153
5 SiO, 150 20 23 1.27
D) 10nm Pt

Table Il Acoustic properties of silicone rubber
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Test object for measuring temperature rise
by using real-time signal processing method
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Fig.1 Femur model

Table.1 Material constants

Name Density Vp Vs
(kg/m’) (m/sec) (m/sec)
B fi(marrow) 950 1470
FZ2'8H (bone) 1980 3340 1675
75 Al (tissue) 1060 1580
BN £ (nail) 4500 6070 3125
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Fig. 3 Maximum pressure distribution for a model
with an intramedullary nail.
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Direct strain measurement based on autocorrelation method
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Fig. 1 Simulation (ultrasound speed, 1,500 m/s;
frequency, 3.5 MHz, strain, 0.5 0O ). (a)
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Ultrasonic Tissue Elasticity Imaging Applicable to Anechoic Disease
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Measurement of Pressure Dependence of Artery Wall Elasticity

Using Remote Actuation
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Hideyuki Hasegawa and Hiroshi Kanai (Tohoku Univ., Graduate School of Eng.)
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Evaluation of the axis force sustained by the clamping bolt in the structure of
a bolt-clamped Langevin type transducer.

Toru Takahashi, Kazunari Adachi (Univ. Yamagata, Fac. of Eng.)
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Fig.2 Screw thread representation in the
finite-element modeling.

FHg1l
e o
FHg 3 FHg3
Ou
s
kHz Op
s
Ou
O
Os
FHg4 FHg 4 0

-16 -

D; -200 /‘/‘/‘//-/*///./

‘g 300 — w| —=— @ =30°
[ W /./ —— 0 =60°
5 o400 //(/./ b 00°
g 500 — —— 0 =120°
3 _/'/ ~e— 0 =150°
g 600 | o 1o

-100

P e
e

-700
105 115 125 135 145 155
Distance from the center[mm]

Fig.3 Distribution of the static bearing stress

calculated at the interface between the duralmin block

1.

and the piezoelectric ceramic disk. The parameter is

the clamping angle.

0
05 %
-1 A/A“\‘\‘\ \.\.
2 -15
5] —— 9 =30° \\
x -2
@ 25 I ——0 =60 \\
g~ =9 =00° \
b ]
N -8 e 1200 ~,
-35 1 —a—9 =150°
-4 4 —=—6=180°
105 115 125 135 145 155
Distance from the center[mm]

Fig.4 Calculated stress ratio distribution at the
interface between the duralmin block and the

piezoelectric ceramic disk. The parameter is the

clamping angle.

Fig.1

60 8
pp.441-450(2004)

2.K. Adachi,T. Takahashi,H. Hasegawa: J.Acoust. Soc.
Am. 116(3)pp.1544-1548,September2004



B'Z Proc. Symp. Ultrason. Electron., Vol. 26, (2005) pp. 17-18
16-18 November, 2005

Supply control by changing driving frequency
in an ultrasonic powder transportation device

Hideyuki Haruna, Yoshikazu Koike (Shibaura Inst. of Tech.),
Kazuya Nakayama (Fuji Electric Advanced Technology Co., Ltd)
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A Cylindrical Micro Ultrasonic Motor Using Micro Transducer

Takefumi KANDA, Yoshito OOMORI, Koichi SUZUMORI and Akihito KOBAYASHI
(Okayama University)
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Observation of the Roundtrip SAWs on Ball SAW Device in Liquid

1 1 1 1 21 2
(

Shingo Akao!, Tsuneo Ohgi® , Takuya Nakatsukasa®, Noritaka Nakaso®, Tsuneo Ohgi® and Kazushi Yamanaka
(* Toppan Printing, Tohoku Univ.)
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Table.l
fc Velocity Propagatin time | Possibility in liquid
45.4 MHz 3261 m/s 8.5us -
50.4 MHz 3535 m/s 8.0 us
52.2 MHz 3710 m/s 6.1 us o
55.3 MHz 3930 m/s 7.4 us o

Table.l Observed 4 types of SAW mode
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SAW

Si0,/groove-type Al-electrodes/LiTaO, SAW substrate having large reflection coefficient, large
coupling factor, and excellent temperature characteristic in spite of using Al electrode

’

( )

Michio Kadota and Tetsuya Kimura (Murata Mfg. Co., Ltd.)
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RF Filter using Boundary Acoustic Wave

Hajime Kando, Daisuke Yamamoto, Hikari Tochishita and Michio Kadota (Murata Mfg. Co., Ltd)
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A micro-mass sensor by QCM vibrator using Thickness Twist Mode
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KAZ=N

(BT A )

Naotake Okada, Takayuki Kikuchi, Yukihisa Ohsugi (NGK INSULATORS, LTD.)
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MINIATURIZED ANGULAR RATE SENSOR
WITH LAMINATED QUARTZ TUNING FORK
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Takahiro Ohtsuka, Takahiro Inoue, Masahiro Yoshimatsu, Hideryo Matsudo,
Hiroshi Uehara and Masanobu Okazaki
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An Experiment of Underwater Acoustic Communication
Using 32-Quadrature Amplitude Modulation
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Hiroshi Ochi, Yoshitaka Watanabe and Takuya Shimura (JAMSTEC, Marine Technology Center)
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Application of phase conjugate wave to measurement of fix point
displacement on seafloor and effect of water temper ature change
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Shear wave velocity in marine sediments

OARFIERE CRIER W)

Masao Kimura (Tokai University, Scholl of Marine Science and Technology)

1. EAMNE

Y JEHERE ) OREN S8R X, Vi EHERE ) OMEE
i+ 5 ECEETH D, AFETIE. T
EEHEFE W) T OARIE F 2O T, Biot-Stoll £ /L
ZHWTHRET 21T o 72, RIS B O M PR Rk
FER KO F A2 R ET 2T A —X
DOFEMEIRGETE LT, ZERdB LUK TS e
WD 3 K OUK TN & v 728G P o Rk 35 K
ZREL, TORERRICONWTELEEITo T,
2. Biot-Stoll ETJL

W EHERE W) 70 & O LM R E o F s

e L Th ABiot-Stoll B 7 /LB T . B
W OWE kBT 5 HRIkTchEzZ bS],

. F . F
(mﬂ— Jﬂk—zjksz +|:(pf 2 —p'“)+ ka—;ﬂwz =0 (1)

X(IZBNT, ol TAEREE. o ZRIPEE,

o AXFBRIEIROEE, o IXHEREW OEE, n=a
(o,/08) (F:HEE, o #EEHRT). 7 ks
PEAREL, F o OB EAR I,k BARRELTH B,
BHETHe, X, kWA TRSND,

ﬁ
' p ®)
1_p—F
p{m_jpf k’7}
(0]

BN 0, B P olZBIT 2 FiH eyl LU
CoolF, WATHZOND,

(3)

TR BRI & fEE & RIS E IR BAMFE
R

mkimura@scc.u-tokai.ac.jp

3. EhOEEEERAE

FEFEANA EV 7 REBRE 4 HWT, 90 Ff
YD ZERE L OUK TR S L2 E T O R
HiEARE Lz, BEEEHE 3.5 kHz, HIER
21T 30 mm. JIEREEEIL 38.5 mTh D, BT
HWORERE R AFig. 17T, £-KTHIISH
7o 56 O R ORI B & 22 Clfn S s
B ORI T RDOBFE ZFig. 212587, ZHHDH
KO RIBREN/NS 7D & AR ST Tk <
2B L ETKTHER S TR T ORI S E I,
ZER THIRM SN A DOEHDK 84% L 725 Z &
Wholz, & DITEEEIEF KO E ORI E
X VIR ERD -, F OfE R %Fig. 338 L UFig.
4\ RT, INHOXEY | BRSNS
EHIMPERIIREL 2D 2 L, FATHfENT-
WOMIMEZRIX, ZE5 Cafn S =8E ORIERED
FI90%E 72D Z ERNbroT,

HHEHERE ) ORIPERIL, WK THEZbNDY,

1=3.324x108(1— )45 exp[— 1.5i](pr —pi P45d045 (4)

1-8
(d: RE)
Ze i fafn L oKEAFI OYA ORMIPER O 2L, RIFRIT
RO FFE 2R R T 2 HERE W) OB A& 1l < S )
DEZLDLDEEZBND,
4. FEXohOEEERAE

FE D LD e [ BRI HERR W R OB
HIIWH O EHLD b EHITEBWED, £0
MBI T RNLETH D, =2 TSz L
LT, BERRO—MBICHIT oMz 2
V3 A THREFS NI EE A TV 7 AR B RS
FE Wz, BEBPENT 2.6 kHz, HIE BT
156~35 mmé& L7z, HIEBVE IR TR I AR
Bkt TH D, ZOFETIEMEEN 0.8 LI LI
705 EPENKEEIC /25D T, 2L EORFRE
DG ENIISH A & — & 2 A% VTR
HHAERE Lz, ZOHEEZHND &7 EN
R T CHHECTE 5, HEMFZFig. 51T
T, ZOREY, BEFEITFRENARELS D
ENEL D b RIBRFEN 0.9 LLEIZ/e D LB
WEWITE n/siZ/2bd 2 Enbhrrol,

-35 -



150

O  Cg (Air-saturated)
=138-340 8 +4038°

100

Shear wave velocity c, (m/s)

50— —
* cg, (Water-saturated)
=111-2558 +290 8
0 1 1 1
0.30 0.35 0.40 0.45 0.50
Porosity

Fig. 1 Shear wave velocity versus porosity for air-
and water-saturated sands.

©
o

[oc]
o

-
o

D
o

a
o

c,,=084cg,

Shear wave velocity c,,, (m/s)

| |
50 60 70 80
Shear wave velocity c,, (m/s)

N
g=]
S

90

Fig. 2 Shear wave velocity in water-saturated sands
and those in air-saturated sands.

10° F T T T E
~— 6: _ ]
< C N =290| ]
g 1 N =90] ]
N—r
] - O «, (Air-saturated) g
w 7 =(2.81-8.848 +9.02 8% x10'
=
3 7
o 10 C 3
e ]
S - -
g ]
'{,:) r ¢« (Water saturated) b

2k =(1.95-5.42 8 +5.34 37 x10'

106 | | |

0.30 0.35 0.40 0.45 0.50
Porosity

Fig. 3 Shear modulus versus porosity for air- and
water-saturated sands.

5. LIV
MIEHERIE 7 /L & LT, ZE5E L UVK ThIfI

SIVTZAD & K THIFN S VT RS H ORI E R

-36 -

N

=
o

Shear modulus «,, (Pa)

#,=0.90 .,

IS

R
10

Shear modulus «, (Pa)

Fig. 4 Shear modulus in water-saturated sands
versus those in air-saturated sands

50

« ® Bimorph transducer

é 40k O Radiation impedance

&

2 30f

8 .

E ®. =331 Al

o 20|

2 S e

=

= 10 %s--..®

g Tl ®

5 T
0 L I I [° o
05 06 07 08 09 10

Porosity 4

Fig. 5 Shear wave velocity versus porosity for
water-saturated clay.

vk

ZHE LTz, S OICEMIMERZ RO, 225805,
KEFINTNOLE S HIRRN/NES 72D LHH
W HITOTNCELS e o Te, K THRIFN S L7z
SRR OB B IE T, 2250 TR S T a ORI
HIROK) 84% & g o Tz, F 7oK THIFN S AU AHf
AL ORI EEHZRE LSRR KD | FIBREROB
B L TokiE RO IR A KD T,
o
BB T I ATEE £ L7z 2004 45
KFMFLE AT ZERHE LR e T PSS 47 KEB X
RGN L ET,
X R
1. R. D. Stoll : Sediment Acoustics, Springer-
Verlag, Berlin (1989).
2. M. Kimura and S. Kawashima: Jpn. J. Appl. Phys.
34 (1995) 2936.
3. M. Kimura : J. Acoust. Soc. Am. Accepted.



Proc. Symp. Ultrason. Electron., Vol. 26, (2005) pp. 37-38
16-18 November, 2005

Improvement of the Discrimination by Introducing the
Reflection Properties of Different Seabed Materials
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High-frequency operation of laser probing system for SAW devices
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of Their SAW Characteristics
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GdCoB Table | The measured material constants of
( GdCOB
) Elastic constants s(10™* m/N)
(SAW) Su S12 Sis Sis S22
7.60 -1.17 -3.90 -0.40 7.15
$3 S5 Sz3 S35 S44
-4.62 -1.53 8.94 0.32 27.9
S46 S5 Se6
1.68 22.8 17.8
Piezoelectric constants d (10 C/N)
( ) du diz dis dis doa
5 2.8 4.8 -3.8 13.6 -6.9
Fig.1 dos dy dz dx ds
(XZw)e 1.9 0.77 2.4 25 126
Dielectric constants e Density
Sl €3 €2 €33 r
daas 10.5 -1.6 14.0 10.4 3.725
Table I
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Piezoelectric, elastic and dielectric constants and SAW properties
of RCa,0O(BO3); (R=La, Gd, Y ) singlecrystals
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(NAIST, Graduate School of Materials Science)
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High Coupling = High Temperature Stable Surface Acoustic Wave
Substrates Using Groove Type Interdigital Transducer
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Equivalent constant of Experiment(a)(b)

(a) (b)
fs[MHz] | 142.895 | 142.884
R1[Q] 941 265
Q 2041 2117
L1[mH] 2.139 0.625
C1[fF] 0.580 1.984
CO[pF] 3.054 6.932
r 5266 3494
M 0.388 0.606
Table 1
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Fig. 1. Schematic view of SH wave device with liquid
crystal cell.
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Fig. 2. Measured applied electric field dependences of
acoustic phase delay change of SH wave propagation in
theliquid crystal cell for various cell thicknesses.
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Fig. 3. Applied electric field dependences of evaluated
director angle obtained from the measured acoustic phase
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Temperature characteristics of the substrate for Lamb wave type elastic wave devices
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Table 1 Measured properties of resonator.

0 | 20logy#[dB] min.ZY [\ R[%] Q cal.K*%]

0° 27 -53.7° 189 0.90 1530  0.77

10° 31 -63.5° 189 0.90 1135  0.86

20° 10 14.8° 227  0.67 400 0.84
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Strain sensor using Surface Acoustic Wave
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Liquid-Phase Sensor Using Guided SH-SAW
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Jun Kondoh and Tetsuji Sugiura (Shizuoka University, Faculty of Eng.)
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Table 1. Comparison of glycerol/water mixture
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Structure Design of Single Crystal Silicon Acceleration Sensor Using Finite Element Metod

@)
Sumio Sugawara, Hiroyuki Suzuki (Ishinomaki Senshu Univ.) and Jiro Terada (Matsushita Electronic Components)
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Consideration on sensitivity of piezoelectric vibratory tactile sensor
using longitudinal bar type resonator
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Detection of a cutting face of metal block using a quartz-crystal
tuning-fork tactile sensor.
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Hideaki Itoh, Takahito Hirata, (Shinshu Univ., Dep. Electr & Elect. Eng.)
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Young”’s Modulus Measurement of Thin Film of Metal Using a
Quartz—Crystal Tuning-Fork Tactile Sensor
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Monitoring Systems of a Conference Room Using
a Piezoelectric Power Generator and RFID-Tag
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Masao Takeuchi and Satoshi Matsuzawa (Tamagawa Univ., Faculty of Eng.)
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Configuration of 15-mm-diameter Ultrasonic Rotary Motors
Using a Titanium Alloy Longitudinal-Torsional Vibration Converter
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Fig. 1. Configuration of a 15-mm-diameter ultrasonic
rotary motor with a Titanium Alloy longitudinal-torsional
vibration converter.
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Fig. 1 Basic configuration of the motor.

Fig.2 Vibration modes of the stator analysed by the
FEM: (a) longitudinal and (b) bending mode.
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Fig. 3 Resonance frequencies vs. stator length.
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Fig. 6. Free admittance loops of the complex vibration source
with a stepped complex transverse vibration rod measured
from driving transducer pair (A) and transducer pair (B).
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Fig. 7. Vibration locus at the free edge of the stepped stain-
less steel stepped conical complex transverse vibration rod
at frequency of 28.778 kHz. Driving voltage: 10 Vrms con-
stant.
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Fig. 8 Relationships between driving voltage and trans-
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transverse vibration rods were installed. Transducer pair A
or B is driven using a power factor compensating induc-
tance Lc at no load condition.
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Vibration Characteristics of a 40 kHz Complex Vibration Source Using Ti-
tanium Alloy Horn and a Complex Transverse Vibration Disk

T RESHL OFII & s meh e B B EE (RJIER - T
Jiromaru TSUJINO, Tohru AOYAMA, Yuya KIKUCHI, Ryohei KARATSU and Tetsugi UEOKA
(Faculty of Engineering, KANAGAWA University)
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Fig. 3. Vibration amplitude distribution normal to the cir-
cular disk surface across the transverse disk with a
catenoidal complex transverse vibration rod in the case
where one transducer pair is driven.
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Fig. 4. Transverse vibration amplitude distribution along
the upper stainless steel complex vibration rod and the
side of the disk at resonance frequency of 43.355 kHz. Driv-
ing voltage: 10 Vrms constant.
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Fig.5. Relationship between driving voltage and
transeverse vibration amplitude of the free end of
the stainless steel complex transverse vibration
catenoidal horn at no load condition.
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Fig.6. Vibration locus at the free edge of the stainless
catenoidal complex transverse vibration rod. Driving volt-
age: 10 Vrms constant.
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Fig. 7. Relationship between welding time and weld
strength of two lapped 1.0-mm-aluminum plate specimens
welded using the complex vibration system with Li-Grease
inserted between the welding surfaces.
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Improvement of Vibration Characteristcs of a 27 k Hz Large Capacity Ul-
trasonic Complex Vibration Source Using a Longitudinal Vibration Disk
Driven with Multiple Longitudinal Vibration Systems
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Jiromaru TSUJINO, Takafumi Kyuzen, Yuuya KIKUTI and Tetsugi UEOKA (Univ. KANAGAWA, Faculty of

Engineering)
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Fig. 1. Configuration of a large capacity complex vibra-
tion source using a stainless steel stepped complex trans-
verse vibration rod with a welding tip, a stepped complex
transverse vibration rods with a flange for supporting the
vibration system and a longitudinal vibration disk with
six bolt-clamped Langevin type PZT longitudinal vibra-
tion transducers.
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Fig. 2. Free admittance loops of the (1)without and (2)
with a power factor compensating inductace Lc =0.256
mH the complex vibration source measured from a trans-
ducer pair which are installed in the opposite side of the
disk, at no load condition .
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Fig. 3. Vibration amplitude distribution normal to the cir-
cular disk surface along the longitudinal transducer pair
axis across the disk . Driving voltage: 10 Vrms constant.
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Fig. 4. Vibration amplitude distribution normal to the
circular disk surface across the transverse disk with a
stepped complex transverse vibration horn in the case
where one transducer pair is driven.
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Fig. 5. Transverse vibration amplitude distribution along
the 50-mm-diameter stainless steel stepped transverse vi-
bration rod and 50-mm-diameter stainless steel rod at
frequency of 27.883 kHz . Driving voltage: 10 Vrms con-

stant.
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Fig. 6. Vibration locus at the free edge of the 50-mm Stain-
less steel stepped complex transverse vibration horn at

frequency of 27.556 kHz . Driving voltage: 10 Vims .
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stepped horn (1)without and (2) with a power factor com-

pensating inductace Lc =0.256 mH at no load condition.
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Welding Characteristics of a 19 kHz Ultrasonic Complex Vibration Seam
Welding System Using a Titanium Alloy Converter
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(Univ. KANAGAWA, Faculty of Engineering)
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Fig. 1. Configuration of a 19 kHz complex vibration
ultrasonic seam welding system using a longitudinal-
torsional vibration converter and a circular welding
tip vibrating in elliptical locus.
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Fig. 2. Free admittance loops of the 19 kHz complex
vibration system (a) at no load condition and (b) at
loaded condition.
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Vibration Characteristics of 40 kHz Ultrasonic Complex Vibration Welding
Systems with a Complex Transverse Vibration Horn Driven Using Longitudi-
nal Vibration Systems Installed in a CrossAngle.
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BLT transducer Complex vibration converter
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welding tip 3x 3 mm

| f—hp
::“M%\".-‘?U @4 ....... _i
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....................

: Connecting Length : 8.0 mm

Supporting bolt Width : 0.5 mm

flange Depth : 2.0 mm
2247mm [ 1] [ 33.71mm

85mm
5.28 mm
PZT ring x 4 (3 mm-thick) (JISA5056B)

8.60 mm
Stepped horn

(SUS304B)

Fig. 1. Configuration of a 150 kHz of ultrasonic weld-
ing system using a longitudinal-torsional vibration con-
verter.

f1 = 150.174 kHz | (b) loaded condition
0 = 148.461 kHz
|Ymo| = 8.393 mS
Q=388.529

0 =150.292 kHz

o
1

o

Conductance (mS)

f2=15048LkHz "\ [3) 3 no Toaded condition
5l o =150.292 kHz
[Ymo| = 10.078 mS
Q= 489.442

Fig. 2. Free admittance loops of the 150 kHz complex
vibration system at (a) no load condition and (b) loaded

condition.
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Susceptance (mS)

Frequency : 150.539 kHz |: :
Driving voltage : 30 Vrms|: :

o
N
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1 ~&—— PZT part ap '

o
N

o
N

o
o
a

Radial vibration velocity (m/sp-o)
o
B
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o

25 50 75
Position along a vibration system (mm)

Fig. 3. Radial vibration velocity distribution along the
complex vibration system using a converter with eight
diagonal slits 2.0 mm in depth.
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Fig. 4. Torsional vibration velocity distribution along
a complex vibration converter with eight diagonal slits
2 mm in depth.
Longitudinal vibration velocity (m/sp-0)
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Fig. 5. Longitudinal and torsional vibration distribu-
tions along the 3-mm-square welding tip installed in
the free edge of the converter.
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— ]l
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Fig. 6. Vibration locus of the welding tip installed in
the free edge of the converter.
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Fig. 7. Relationships between driving voltage , longi-
tudinal and torsional vibration velocities of the converter
with eight diagonal slits 2 mm in depth.

6 Specimens : 0.12-mm-diameter polyurethane coated
— copper wire and 0.3-mm-thick copper plate
= S [Frequency :148 462 kHz
< [Static clampm(ﬁ force : 34.89 N
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= :
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17 : ;
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Fig. 8. Relationship between welding time and weld

strength of 0. 12-mm-diameter polyurethane coated cop-

per wire specimens welded using the 150 kHz complex

vibration welding system.
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Temperature Rise and Welding Characteristics of Various
Frequency Ultrasonic Plastic Welding Systems

OAIL E£#
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B RERAL (PZS)IR- )

Misugi Hongoh, Hiroyuki Miura, Tetsugi Ueoka and Jiromaru Tsujino
(Faculty of Engineering, KANAGAWA University)

1. # § el 94 kHz So@ SR EERIC X
0. KT T ATy 7R R ERG DTS L, B
B R OWE B AZER 0.2 mm EOBER THIE
L., VPRI EE L IR L7z, S B1T 27, 40, 67 &
LN 94 kHz O#EEIC X DRSS m OEE L5 &
R ORMRZ MRFTT 272 OICER 0.1 mm DEL
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DIRFESH % —F F L —Hh—CHIE - BE L7,
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60 mm, & 141 mm D AT 2L AR CIELIRTH
% RER DOIEEN A B L ONERE T~ 7R OR BN E
ZL—Y Ry 7 ZIEEECHIE LTz, 72, AR
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NDZENEDD, 2D ORERFITEA 0.2 mn
DEEROEE LIZIZRETH B2

Static clamping press!
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(
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__-Welding
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_____ Welding area
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Fig.1 Configuration of a 30-mm-diameter 94 kHz lon-
gitudinal vibration system with four PZT rings.

Welding
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Welding tip
Enlarging lens

Static clamping pressure

8.0-mm-diameter
Welding tip

Temperature
measuring positi

0.1-mm-diamet

surfaces
constantan

(2) specimens
Fig.2 Measurements of temperature rises at welding
parts using (1) thermocouples inserted between weld-
ing surfaces and (2) a thermo-tracer.

(1) Metal block al

800 Specimen : 1.0-mm-thick

polypropylene plates

0.1 mm Thermoelement (T: copper-constantan)

67 kHz

(o]
o
o

- Driving frequency:

Weld strength (N )
D
o
o

Static clamping
pressure: 746 kPa
Welding time: 4.0 s
L L L

ol
100 150 200 250 300 350
Measured temperature (°C)

Fig.3 Relationships between measured temperature
at welding surface and weld strength of 1.0-mm-thick
polypropylene plate specimens welded using 40 kHz,
67 kHz and 94 kHz welding systems.
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’C\)lfug?lgg; 8-mm—diamter welding tip  8-mm-diameter wlding tip 130°C§fusnp].22{ 8-mm-diameter welding tip ~ 8-mm-diameter welding tip
specimens Welding tip elded specimens 160°C SPecimens
g = s 140°C
10s 2 120c 1.0s
<] Tem———) T ] —
1
20s 3 20s
3
1
3.0s 5 3.0s
3
1
40s 5 4.0s
Weldi 3 3
tirEr:emg Welding
time

1.0-mm-thick plate x 3 3.0-mm-thick plate x 1

Fig.4 Temperature rise distributions of three lapped
1.0-mm-thick and one 3.0-mm-thick polypropylene
plate specimens. Vibration velocity: 2.7 m/sp-o. Static
clamping pressure: 746 kPa.

Welded specimens

1.0-mme-thick plate x 3 3.0-mm-thick plate x 1
Fig.5 Side surfaces conditions of polypropylene speci-
mens after measurments of temperature rise distri-
butions.

1.0-mm-thick plate x 3 3.0-mm-thick plate x 1

Fig.6 Temperature rise distributions of three lapped
1.0-mm-thick and one 3.0-mm-thick polymethyl
methacrylate plate specimens. Vibration velocity: 2.7
m/sp-0. Static clamping pressure: 746 kPa.

Welded area

Cross sections Welded specimens

1.0-mme-thick plate x 3

Fig.7 Side surfaces conditions of polymethyl meth-
acrylate specimens after measurments of tempera-
ture rise distributions.

3.0-mm-thick plate x 1
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Study on the technique for removal of thin hard coating on glass substrate in
high-intensity ultrasonic field.

Naoya Kudo, Kazunari Adachi (Univ Yamagata, Fac. of Eng.)

1. STZL) MP-4540M( MP)
520( AN)( ) 4
Table.1
STC ST ZL MP AN
SiO, 20 40.0 40.0
content ~21 ~41.0 ~41.0
(Wt%)
Na,O 0.2 0.03 0.015
content orless | ~0.07 or less
(Wt%)
Al,O3 20.0
2. content — — — ~22.0
(%)
—— NOs 1.00
-~ transducer content — — — or less
1 (%)
pH 8.5 9.0 8.0 3.0
(20 ) ~9.0 ~10.0 ~10.0 ~5.0
ety A particle 10 70 420
line size(hm) ~20 ~100 ~480 10~20
(form) (sphere | (sphere | (sphere) (rod)
) )
viscosity | 10 5 25.0
i (25 ) |orless | orless | 1.0~5.0 | orless
(mPa s
coolant— | s Density 1.12 1.29 1.28 1.170
bucket 20 ~1.14 | ~1.32 ~1.31 | ~1.210
Fig.1 Experimental set-up (g/cm®)
Table.1 Components of the ST suspension
Fig.1
1.5¢
20kHz NTK D4420
24
(SN
C(  STC) ZL( 1.5cm  2.5cm
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1mm (SiO ) 200nm
(TiOz)  200nm
20mm
300W 2
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3-1.
300W 25 5.0
7.5 10.0mm 5 20
60min
60N n Fg2
suspension:STC
Vib. Amp. :52. 67 um
Dist. from the horn:5mm
Radiation time:60min
suspension:STG
Vib. Amp. :52. 96 y'm

Dist. from the horn:
Radiation time:

2. bmm
60min

suspension:

Vib. Amp.

Dist. from the horn:
Radiation time:

STZL
(00,01l um
Smm
60min

suspension:

Vib. Amp

Dist. from the horn:
Radiation time:

STZL

:55. 45 ym
2. 5mm

60min

F g. 2 Experinental results for the suspensi ons

60mn
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7L
MP  60mn

SIC

Fig.3

sliater

Vib. Amp. :55.59 ym
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sllater
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- 108 -

Fg3

(2001)

2. 5nm
STC
” (1988)
" (1993)



P1-36

An Ultrasonic Plastic Welding by using a Surface Acoustic Wave Device

Kengo Naruse and Yuji Watanabe (Takushoku University, Faculty of Engineering)

1.
1)
2)
( )
100kHz
100kHz
(SAW)
SAW
SAW
3),4) SAW
(PE)
2.
Reflector Oscillator Reflector
v
[

Welding space easuring point of
20x 18mm vibration velocity
Fig.1 Composition of SAW device

SAW SAW
X
1988m/s 1
3.2mm 19.2mm
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f,=621.25kHz
SAW 5.0.0  Fig.1

SAW f=648.541kHz
4.2
0.5nF
1.
3. SAW
- 19kHz -
31
SAW
(1) PE 132
53 245MPa ¥
t=0.8mm 2
(
160
75MPa)
t=2.0mm 2
) 6mm 10mm(PE
(
20mm 18mm(
(3) f 648.541kHz
4) 250nm,_,(PE )(1.0m /sy,
220 nmp( ) (0.9m /sy,
( )
(5) 1.7MPa 3.3MPa(PE )
0.7MPa( )
(6) 3 9 2 (PE
3 ( )
19kHz
Q) PE t=0.8mm 2
t=2.0mm 2
2) 10mm 10mm(PE
12mm 18mm(
3) 19.0kHz
(4) 50 mMp(6.0m /sp., )
(5) 4.7MPa(PE )
2.0MPa( )
(6) 1 2 0.5 (PE
0.7 ( )
3.2
Fig.2 PE
19kHz
SAW
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SAW SAW

SAW PE

SAW 19kHz

£

-

(a) Polyethylene film
Fig.2 Optical observation of joined samples
(Left: Joined by 19kHz longitudinal vibration
Right: Joined by SAW device)

(b) Acrylics

3.3
Fig3 PE
Figd4 19kHz SAW PE
Fig.3 Fig4
19kHz SAW
SAW
SAW 19kHz
Fig.5 SAW PE

Fig.3 SEM photograph on surface of Polyethylene film

—

Tearing away direction

(a) SAW device side of jointed (b) Vibration tool side of joined part
part(SAW device) (19kHz longitudinal vibration)
Fig.4 SEM photographs of joined part of
torn side (Polyethylene film)
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Fig.5 SEM photographs of cross section of joined part
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Rotational Energy of Blading by High-Intensity Standing
Sound Wave Irradiation

godoouoouooudg goga
Tomoo Nakane and Tetsuro Otsuka (College of Industrial Technology, Nihon Univ.)
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Study of methane hydrate dissociation process by underwater ultrasonic wave.
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Behavior of liquid leaked into narrow channel irradiated aerial ultrasonic waves
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Deformation and Rotation of Liquid Dropletsin Ultrasonic Levitation
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Fig. 1 Picture shows the experimental setup.

The ultrasound source was held upside-down to

produce ultrasound downward.
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Development of miniature needl-type hydrophone with fabricated by hydrothermal
method —Relationship between receiving element structure and directivity -

Hiroshi Kitsunai, Norimichi Kawashima, Shinichi Takeuchi (Toin Univ. of Yokohama), Etsuzo Ohdaira
(Musashi Inst. of Tec.), Mutsuo Ishikawa, and Minoru Kurosawa (Tokyo Inst. of Tec.)
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Fig. 5 Frequency characteristic of directivity of
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by hydrothermal method
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The Broad Band Piezoelectric Transducersusing
Carbon Fiber Composites

Mituyoshi Kitatuji, Toshio Kondo (Tokushima Bunri Univ. Faculty of Eng.) Mikio Izumi and Hiroshi Kanda
(Hitachi Medical Corporation)

1. Vi 0.5,
Ef Em 4
E. ViE 2
4
5
Table |
1 Table I  Acoustic properties of one directional
fiber composites.
2 # Sound velocity(m/s) Dencity(g/cm®)
M40J 9,100 1.46
M60J 10,400 1.32
, Fig.1
3
) Adhesiee

2. '|'
Hackin maternal ] )
(Carbon fiber compsite)  Pezeslactric
materal

Fig.1 Structure of a probe.
EL=ViEs +VinEn 1)

ELI Efu Emu Vf Vm ) l

Fig.1 .
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; 3.5 MHz,
20mm PZT-5A
6.3 MRalys, 20

MRalys , 33.7 MRalys

Table 11

,Fig2 1

Table Il Band width of the probes. dB width

Acoustic impedance (MRayls) | Band width (MHz)
(@D} 6.3 1.3
2 20.0 4.1
3) 33.7 4.3

Amp.

Time (& s)

(1) In the case of the backing by ferrite rubber.

me
€

Teme Lp &)

2 In the case of the backing by carbon fiber composite A.

Amp

Tiomen [ 2w}
3 In the case of the backing by carbon fiber composite B.

Fig.2 One cycle exciting response of the probes.
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Optimization of Mirror Curvature and Sidelobe Suppression of a Real-time
3-D Medical Acoustic Imaging System with a Reflector and a Small Array

Hirofumi Taki, Toru Sato (Kyoto Univ.)

1 2
[1]
EM = Z (pv (1)
v @,
2] 7cm  —30 < v < 30 (degree) 1.6cm
Em 6.2mm
3.
34] Fig.1
(341 Fig 16MHz
-6 dB 60%
1.39mm -12.9dB
intrabody B0
target
2 Fig. 2 -15 0 15
synthesized 1 0

single-element

transmitter
2-D element array

X axis

reflector mirror

inpedance matching fluid

Fig. 1 Schematic view of the proposed method.
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Focusing of Ultrasonic Wave by a Parabolic Mirror for IVUS: A Simulation

ORI, HINED. sTRIE (HHKR)
Naoki Ohno, Norio Tagawa, and Tadashi Moriya (Tokyo Metropalitan Univ.)
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Fig.1 Planer model including parabolic mirror
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Simulation of temperature rise in tissue by electronic focused ultrasound

Yoshikazu Saito, Takahiro Ishizeki, Takenobu Tsuchiya and Nobuyuki Endoh (Kanagawa Univ.)

1.
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2.
2.1 FDTD-HCE
op v
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Fig. 1 Model of electronic focusing.
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HCE

37
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Water
T=37[C]
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Transmitter

f=25[MHz]
Radius = 40 [mm]

Tissue g

Fig. 2 Geometory of the calculation model of
temperature rise distribution in soft tissue.

Table  Acoustic characteristics and heat characteristics

of the media.
Water Tissue
Sound speed [m/s] 1530 1575
Density [kg/cm’] 1000 1065
Absorption coefficient 0.6
[dB/cm/MHZ] 0 :
Thermal condubtivity
0.525
[Wi(m K]
Specific heat [J/(kg K)] 3550
4,
Fig. 3 (a), (b)
(a), (b)
Tissue 25 mm
0.16
24.9 mm
AX
(=0.02 mm)
3.5mm 0.8 mm
[4]
Fig.4  P.R.F(Pulse repetition frequency) 100-400
kHz 5s Tissue
Tissue .B
P.R.F:5 KHz
P.R.F:100 KHz
5.
Tissue P.R.F
Tissue

-25.0

-125

0.0

Transverse [mm]

Transverse [mm]

20.0 22.5 25.0 27.5 30.0

Distance [mm]
(b)
Fig.3 Sound field of pulse wave
using by electoronic focusing in water.
(a) Entire calculation result. (b) A part of the focal point.
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Maximum temperature [°C]
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Fig. 4 Relationship between Maximum temperature in
soft tissue and P.R.F.
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Theoretical investigations on the fundamental equations in acoustics

Samon Oie (Ono Sokki Co., Ltd.)

1. Diju = ﬂ“’é‘ijé‘kl +/u’(5ik5jl +5ilé‘jk)
Kelvin °
K
oy @y

u, =—grad(p, )+ rot(A,)
[ ]

2
- a(:tl[act2 o (F -F )%j )

'(ﬁctz -(C+F )%ZJ(A

=i2°(5ctl//.o 7eff ) VWD )

P40, U, — (/1‘;” +%y9ﬁ )grad(div u,) Cis
1 (ﬂ“B Ay )o L

,OoCLs3 Poly o

+ 1 rot(rotu, )+ Agey, gradT, = p, £+

(& )y po0 T, = V7T,

0° , 0
+ (A0, T), divou, =" Poat—é'—(ﬂ‘Fﬂ ajVZA.
eff __ ; _
A :zBmg;% e :Wﬂf% ~poB =0, (divA =0)

eff _ eff
3 3 div Bf;f 0

CijkI = /15ij5k| +,U(5ik5j| +5il51'k) I —1+(7/ | +1 )@
= off ct

E-mail address: oie@onosokki.co.jp

- 131 -



1+2[|v +(7eff 2)' ]act v

F—
+ (V(Efol)Ih =1, )2 6Ct2

(c),
= V(QI)JB
. 4
CL82 :_(7( l)/ﬁLB +_ﬂj
Po 3
| = (% +3 ,u'J
oCLs 3
I K
h e
Lo LSVe(ﬁI)(Cv)
Oy = 0
a(c,st)
y(el)

, —
a, =0

Ioul<<1 V] ~[oq]
[ ]

2
actl[act2 - (F -F )V?) )

.(acf ~(T+ F)V?zj(o,
(0 ~ 1,2 o2 ~@+1,0, V2 ).

12

(at 7/ﬁ ) Vz\'/’oz (ﬂvsav) reﬁ
Cis PoC LS
[3]-[5]
|
L, =1 +(7§?f)_1)|h
YA

o (VJ_Z o 2aZ’act' + Ivhact's .

1 off 1 (ﬂ“BaV )o
= ) l// D 2 )
Cis PoCis  Poly o
t' '
z
.Ir.%ﬁ [2'+ ,Z']dr
Cis
[
t=t+ 2
l1=17
Cs
KZK [ ]
1. ,1-4-2, pp.1167-1168, (2005-09)

2. J.D.Polack, J. Acousthue \Vol.4 No.1 (1991)
47-67.

3.
“ 1975

4.D.T. Blackstock Fundamentals of Physical
Acoustics,” John-Wiley, Ch.9, 2000

5. P.M.Morse and K.U.Ingard, “Theoretical
Acoustics,” McGraw-Hill, Inc., Ch.6, 1968

6. M.F.Hamilton and D.T.Blackstock(eds.),
”Nonlinear Acoustics,” Academic Pr., Chs.3,8,
1998



P1-48

Proc. Symp. Ultrason. Electron., Vol. 26, (2005) pp. 133-134

16-18 November, 2005

in vitro EBRIC &k A MieAENRDIER

Confirmation of effect of thrombolysis by in vitro experiment
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R E — B (UK - D), g (BEIEXR - MEMHEE)
Makoto Ogihara, Jun Kubota (Hitachi Medical Corp.),

Kazumi Ando, Yasumasa Tanihuji (Jikei Univ.), Kazuaki Sasaki (Hitachi Ltd.),
Shin-Ichiro Umemura (Kyoto Univ.), Hiroshi Furuhata (Jikei Univ.)
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Sudy on suppression of cancer cell proliferation by ultrasound exposure —Relationship
among acoustic intensity of irradiated ultrasound, apoptosis induction into cancer cells
and suppression of cancer cell proliferation -

Yoshiko Udagawa, Yumiko Oku, Takeyoshi Uchida, Hiroyuki Nishimura, Nirimichi Kawashima and
Shinichi Takeuchi  (Toin Univ. of Yokohama)
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21 Fig.l Basic structure of ultrasound exposure system for
(EL-4) suppression of cancer cells proliferation
23
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22
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Fig. 2

Fig. 3
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Fig. 2 Sound field distribution (Acoustic intensity) in the
water tank of our ultrasound exposure system (150 kHz)
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Fig. 3 Relationship between applied voltage to the Langevine
type transducer and average acoustic intensity in the water

tank of our ultrasound exposure system (150 kHz)
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Yeast cell trapping using an ultrasonic contrast agent

Y. Koitabashi, N. Nakajima and Y. Yamakoshi (Gunma Univ., Faculty of Engineering)
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Visualization of concentration variation of fluid microcapsules by
the standing wave and influence to destructive efficiency

Ikkou Mizobe, Yosuke Yatouji, Kohji Masuda (Graduate School of BASE, Tokyo Univ. A&T)
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Accuracy evaluation of blood flow velocity vector measurement

-Numerical simulation and phantom experiment of the Rankine’s vortex-
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Figure 1: Velocity profile of the Rankine’s vortex.
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on Ultrasonic Blood Flow Measurement
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Spatial Distribution Measurement of Heart Wall Vibrations
Generated by Remote Perturbation of Inner Pressure
o Hiroshi Kanai, Hideyuki Hasegawa, Kohsuke Imamura (Dept of Electronic

00 Eng, Tohoku University)

1. Introduction

Though the myocardial movability is important to
diagnosis of the heart diseases, a noninvasive method
for estimation of the movability has never been de-
veloped. Since high level vibration components are
contaminated in the heart wall vibration due to the
heartbeat, the ultrasonic-based actuation [1] cannot
be applied. If the heart wall is sinusoidally actuated
using a low frequency actuator directly attached to
the chest wall, the bending vibration (mode-2) dom-
inantly occurs in the heart wall as shown in Fig. 1.
For the vibration with mode-2, however, there are 8
nodes which remain still on the heart wall. Thus, it
is necessary to distinguish the nodes from the other
points to avoid underestimating the movability of the
regional myocardium. To obtain the viscoelasticity
of the arterial wall, the change in internal pressure
was successfully generated by remote cyclic actua
tion and then the elastic moduli at multiple frequen-
cies were measured with ultrasound in a basic exper-
iment [2] and in in vivo experiment [3]. In this study,
the actuation method is applied to the heart, and the
the inner pressure of the left ventricle (LV) is per-
turbed by the remote actuation. At the sametime, the
velocity signals on the interventricular septum (IVS)
are measured using the phase tracking method [4, 5]
using ultrasound.

node

Figure 1: A vibration mode-2 with a spherical shell.

2. Method

Asshownin Fig. 2, by attaching an actuator to the
brachium artery and driving it by sinusoidal wave of
fo Hz, the inner pressure of the artery is perturbed
and the perturbation propagates along the artery to
the LV of the heart. Then, the perturbation of the
LV inner pressure is generated. Using ultrasound-
based method [4, 5], the resultant minute motion on
the heart wall can be measured. Since the vibration
mode of the heart wall depend on the actuated fre-
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Figure 2: Phdtograph of the in vivo experiments in
which the brachium artery is actuated with a large
scaled actuator and the velocity waves on the heart
wall are measured.

guency, the vibration mode and the positions of the
nodes can be identified from the measurement of the
spatial distribution of the heart wall motions by scan-
ning the ultrasonic beam [6]. The resultant strain and
the delay of the strain to the applied pressure will
be applied to noninvasive estimation of the instanta-
neous myocardial movability and its transition prop-
erty during one cardiac cycle.
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Figure 3: A setup for a basic experiment, in which
the inner pressure of a silicone spherical shell is per-
turbed and the spatial distribution of the velocity
waves along the shell surface is measured by scan-
ning ultrasonic beams.
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3. Basic experiments using silicone shell

As a model of the heart, a spherical shell (outer
diameter = 45 mm, thickness = 7.5 mm) made of
silicone rubber was set in a water tank and a sili-
cone rubber tube (50 cm in length) was connected to



the spherical shell as shown in Fig/ 3. By remotely
actuating the tube with a sinusoidal vibration of f
Hz, the interna pressure of the shell was perturbed
with several mmHg. From the measured spatial dis-
tribution of the vibrations on the shell surface, the
vibration-mode was identified. Figure 4 shows the
frequency characteristics of the maximum amplitude
of the velocity waveform. For 7-8 Hz, the vibration-
mode is 0, which shows to the homogeneous expan-
sion and contraction without node. For 12 Hz, the
mode is 1, which shows the parallel displacement of
the whole shell. For 16-17 Hz, the mode is 2. From
its distribution, the positions of the nodes were iden-
tified.

Frequency[Hz]

Figure 4: Maximum amplitude of the velocity wave-
form measured for each applied actuation frequency.

4. In vivo experiments

By applying the external remote actuation to the
brachial artery, the LV internal pressure was success-
fully perturbed for the first time. The motions in
and on the heart wall were measured with ultrasound
from the chest wall as shown in Fig. 5. For the actu-
ation frequency of 26 Hz, the minute velocity com-
ponents of 0.01 m/s due to the perturbation of the
inner pressure were superposed on the spontaneous
myocardial motion of about 0.1 m/s as shown in the
upper figure of Fig. 5.

5. Conclusion

This study proposes a novel method to noninva
sively perturb the LV internal pressure by remotely
actuating the brachium artery with the sinusoidal vi-
bration. By measuring the spatial distribution of the
heart wall motion using ultrasound, the vibration mode
is identified, which has a potential to noninvasively
evaluate the movability and itstransition property dur-
ing one cardiac cycle.
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Array-Signal Processing combined with Virtual Point Source
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Quantitative analysis of real-time shear elastic imaging in-vivo
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Yuji Kondo, Kiyoshi Tamura(ALOKA CO.,LTD.)
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Improvement of accuracy and

stability for measurement of tissue

displacement vector and strain tensor by regularization
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Chikayoshi Sumi (Sophia Univ. Electrical and Electronics Engineering)
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Interference based reflection type in vivo measuring method for
acoustic impedance of bone

o

Masasumi Yoshizawa, Yuuichirou Komiya (Tokyo Metropol. Coll. of Tech.) and Tadashi Moriya (Tokyo
Metropol. Univ.)
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Longitudinal wave propagation and preferential crystal
orientation of hydroxyapatite in bovine cortical bone
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A study of femur of pseudo-micro gravity rat model ion-beam excited acoustic microscope
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and Hiroto Tateno (Faculty of Science Kagoshima Univ.)
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Spectroscopic Three-Dimensional Imaging of nght Scattering Medium
by Detection of Ultrasonic Velocity Change Due to Light Illumination
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Research into a Photoacoustic,Noninvasive Method of
Blood-Component Measurement in VIvo

*1
o ( ) ( )
Hiroto Tateno (Faculty of Science Kagoshima University)
Sonshin Takao , Tarou Tateno and Takashi Aikou(Kagoshima University Faculty of Medicine)
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Quantitative characterization of ultrasonic images using a symbolic dynamics.

-Can a computer make a correct diagnosis of diffused liver disease?-
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Noriaki Inoue, Takayuki Hirata, Yoshihumi Harada (Fukui Univ of Tech), Teruyuki Sonoyama, Akimitsu
Harada(Aloka Co. Ltd Lab), Kenji Fujimoto(Osaka Police Hospital ,department of internal medicine)
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Fig. 1 Example: feature of return map. (a) Small variance
pattern (P,), (b) Big variance pattern (Pg), (c) Two
distribution pattern (P¢).
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Automatic recognition of the cross section of heart
for training of echography.
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Application of ultrasonography for morphological measurement of marine fish
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Rika Takahashi® Kohji lida” Yong Tang” Tohru Mukai® and Masanori Sato?

1)Graduate School of Fisheries Sciences, Hokkaido University, 2)Honda Electoronics Co. Ltd.
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Fig.2 Acoustical and optical image of squid in seawater tank.
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Table.1

Fig.1 Mechanical scanning system for acoustic camera.
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Tablel.Ratio of acoustical length to physical lengt(R) for morphological measurement

External morphology Internal morphology
species TL BL BH VL GL SL
Ave. (S.D.) Ave. (§.D.) Ave. (5.D.) Ave. (5.D.) Ave. (S.D.) Ave. (S.D)
Sandfish(M) 1.00 (0.01) 1.03 (0.03) 1.07 (0.04) 1.03 (0.05) 1.08 (0.08)
Sandfish(F) 1.01 (0.04) 1.10 (0.06) 1.25 (0.15) 1.02 (0.08) 1.30 (0.09)

Sardine 1.02 (0.06) 1.00 (0.01) 1.12 (0.10) 0.98 (0.02) 1.15 (0.06) 1.08 (0.09)
Sea smelt 0.99 (0.05) 0.98 (0.06) 0.15 (0.08) 1.05 (0.09) 1.01 (0.11) 1.07 (0.11)
Surf fish 1.03 (0.17) 1.00 (0.01) 1.10 (0.38) 1.02 (0.08) 1.19 (0.31) 1..04 (0.22)

Walleye pollock 1.04 (0.02) 1.03 (0.02) 1.16 (0.06) 1.02 (0.04) 1.17 (0.19) 1.06 (0.14)
*TL:Total length, BL:Body length, BH:Body height, VL:Vertebra length, GL:Gonad length, SL:Swimbladder length

U sec
0.3 60 192
0.75mm 10cm
0.52mm 20cm 1.04mm
Fig.4 Acoustic image of sandfish (Upper) and surffish( Lower)
5
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Fig.3 Relationship between acoustical length and physical length 15658057

1.Kohji lida, Tohru Mukai, Donhyug Kang, Masanori Sato,
“ Morphological Observation of Marine Organism by
Underwater Ultrasonography” , Proceeding of OCEANS' 04,
357-36 (2004)
2. , , -
", 17 04-05(2005)

3.Kazuki Hirai, Tadashi Yamaguthi, Masaki Ebara,

1.02 Hiroyuki Yamada, Hiroyuki Hachiya, “ Evaluation of
the quantitative US diagnosis method using liver

(Fig.4) specimen” , Proceeding of Ultrason. Electron.,
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Results of Ocean test of Signal Transmission for
Underwater Acoustic Positioning with Spread Spectrum

Yoshitaka Watanabe, Hiroshi Ochi and Takuya Shimura (JAMSTEC, MARITEC)

1. Tablel Parameters for transmitted signal.
modulation 8PSK
carrier freq. 12kHz

Super Short Base-Line(SSBL) band width 3kHz

1 chip rate 3kHz
( ) PN code M sequence
code length 31
( )
2
2005 3 Tablel 0.1s
30bits

2 3-

50
1,200m SNR;,
JAMSTEC

16 SNRout
B 0
2 SNR,, =10 log,, €8 |S(K)|* / a k)|’ 2
Tablel €k k g

Fig.1 RO

PN c03(0 )
Fig.2
PN Data
sequence

(PN ate ] sinfo )

Fig.1 Transmitter architecture.

Decision

correction

j
snlo)

Fig.2 Receiver architecture.
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Gulf publishing company. (1983)

2. , J65-A (1983)
221.
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FDTD Analysis of Underwater Acoustic Lens for Ambient Noise Imaging
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Toshiaki Nakamura (National Defense Academy)
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Fluctuation Property of Long-distance Sound Propagation at the Central Pacific
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Phase conjugation processing display of the forward scattered wave by a cylinder
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Basic study on phase-conjugate acoustic communication

including Doppler effect
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Measurement of differential travel time of
reciprocal sound transmission in shallow water
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Effect of pulse waveform on phase information transmission
by phase conjugate wave
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Study on the shallow underground imaging at submerged land
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Coupled oscillation system analysis of a Tonpilz type transducer with a bending disk

Hiroe Kikuchi, Tomoki Yokoyama, Kazuyoshi Mori (NDA), Hiroshi Shiba and Yoshinori Hama (NEC)
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Focused characteristics of acoustic lenses system by
numerical analysis
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The variation of the cutoff effect and sound field by the
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Table I Parameter of propagation model without
sediment layer

Water | Sediment Basement
layer layer
Thickness [m] 5-20 0 co
Density [kg/m’] 1000 - 1500
Sound speed [m/s] 1500 - 1600
Attenuation [dB/ 1 ] 0 - 0.1
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Thickness [m] 5-20 5-30 00
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Sound speed [m/s] 1500 | 1550-1700 | 1650-1800
Attenuation [dB/ 1 ] 0 0.01 0.1
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The correlation function of pulse series on a mega range
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Fig. 3 Received pulse series
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Fig. 5 Cross correlation of the received pulse
based on spring profile.
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