
B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



IEEE 1992 
UL TRASONICS 
SYMPOSIUM 

PROCEEDINGS 
B. R. McAvoy 

Editor 

Sponsored by the 
UL TRASONICS 

FERROELECTRIC 
AND FREQUENCY 

CONTROL SOCIETY 

October 20 - 23, 1992 
Holiday Inn Broadway 

Tucson, Arizona 

Vol. 2 

92CH3118-7 
ISSN: 1051-0117 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



Availab1e . .trom IEEE, 445 Hoes Lane, Piscataway, NJ 08854 
IEEE CataTbg>No.:-·92CH3118-7 
ISSN: 1051-0117 

Ultrasonics Symposium, 
Proceedings. 

New York, Institute of Electrical and Electronic 
Engineers. 

\'.28 cm. 

Symposia sponsored by the IEEE Ultrasonics, Ferroelectrics and 
Frequenc.)' Control Society 

1. UltruClonics-Congresscs. 2. Ultrasonic waves-lndustrial applica· 
ations-Congrcsses. 3. Surface waves-Congresses. 1. Institute of Eledri­
cal and Electronics Engineers. TL Institute of Electrical and Electronics 
Enginecl's. Sonies and Ultrasonics Groups. 

TA::l67.U46 l ;- '" 76-641406 
TSSN 10510117 :-;. 'MARC-S 

<- // ",1 \ 
L,bra.y o[Cong,e" 7:3 121 .~ /7 yf-'t\ -".; \ 

'~-;"'-1- ) ,\. , l' • 

" '~4j / ' 

Copyright and Reprint permissio~ is permitted with credit 
to the source. Libraries are permitted to photocopy beyond the limits of 
D.S. copyright law for private use of patrons those articles in this volume 
that carry a code at the bottom of the first page, provided the per-copy 
fee indicated in the code is paid through the Copyright Clearance Center, 
29 Congress St., Salem, MA 01970. Instructors are permitted to photoc­
opy isolated articles for noncommercial classroom use without fee. For 
other copying, reprint or republication permission, write to Director, Pub­
lishing Services, IEEE, 345 E. 47 St., New York, NY 10017. Al! rights 
reserved. Copyright © 1992 by The Institute of Electrical and Electron­
ics Engineers, Inc. 

B
IB

LI
O

TH
E

Q
U

E
  D

U
  C

E
R

IS
T



Editor' s Note 

As it did last year, the level of participation in this year's Proceedings exceeds 
95% of ail the papers presented at the 1992 Ultrasonics Symposium. 

Additional copies of the Proceedings may be obtained by contacting the IEEE 
Service Center, 445 Hoes Lane, Piscataway, NJ 08854. Order catalog number 
92CH3118-7. 

B. R. McAvoy 
Proceedings Editor 
Westinghouse Science and Technology Center 
1310 Beulah Road 
Pittsburgh, PA 15235 

December 14, 1992 
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