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2.　強力水中超音波応用と工業標準化の現状

2.1　強力水中超音波の利用状況

1 1

1 3

*
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A Survey on Status and Future Work of Measurement Standards in High Intensity 
Ultrasound

Takeyoshi  UCHIDA

1.　はじめに

1

NMIJ National Metrology Institute of Japan

NPL National Physical 

Laboratory
2

*  

1 to 3 MHz, 0.1 to 1 W cm-1, <0.5 MPa

0.25 to 0.5 MHz, very low intensity, >10 MPa

0.8 to 2 MHz, 400 to 10000 W cm-1, 5 to 30 MPa

1.5 MHz, 30 mW cm-1, 50 kPa

表1  
3
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3.　既存の超音波計量標準の原理

2 CMC Calibration and Measurement 

Capabilities 13

3.1　超音波パワー標準
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2.2　工業標準化の現状

NEMA National Electrical Manufacturers 

Association 9 IEC International Electrotechnical 

Commission 10 11

IEC TC87 Technical Committee

TC87

IEC 61161

IEC 60822

FDA

TI Thermal Index

MI Mechanical Index
12

TC87

MHz W % k=2

NPL 0.8-20 0.0005-20 2.5-6 

PTB 1-21 0.002-20 3-12 

NIST 0.5-30 0.005-35 2 

VNIIFTRI 0.5-15 0.002-12 5-6 

MHz % k=2

NPL 0.001- 20 0.5-11 

PTB 0.5-15 9-10 

VNIIFTRI 0.00315-10 0.6-20 

表2  CMC
Calibration and Measurement capabilities 13
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3.2　超音波音圧標準
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2

4.　強力水中超音波計量標準技術における問題点

200 W 10 MPa 10 kW/cm2

3

4.1　発熱及び音響流の影響
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5.　強力水中超音波計量標準技術の開発

5.1　諸外国における取り組み
（1）強力水中超音波パワー計測の研究の現状
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21

150 W

1.5 MHz

99 % 1 MHz 91 %

10 mm

21

(4)

tP
C

E
W

oiloil

wateroil ⋅
⋅

⋅
=Δ

ρ
ρ

 

(4)

W P t

PVDF

70

19

4.2　キャビテーションの影響
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図6  5.9 MHz
20 W 19



150AIST Bulletin of Metrology   Vol. 7, No. 3 March   2009

内田武吉

Eoil Coil ρoil

ρwater

（2）強力水中超音波音圧計測の研究の現状
Wang
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5.2　NMIJにおける取り組み

NMIJ

NMIJ 2006

1 2 3

（1）強力水中超音波パワー計測技術の開発
NMIJ

NMIJ
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NMIJ
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（2）堅牢なハイドロホンの開発
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NMIJ
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（3）キャビテーション発生量の定量計測技術の開発
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