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Radiation Pattern of SH Waves Generated by an Orientation-adjustable Patch-type
Magnetostrictive Transducer
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ABSTRACT

This is concerned with the radiation pattern of elastic waves in a plate generated by an orientation-adjustable patch-type
magnetostrictive transducer. In general, not only the Lamb waves but also shear horizontal (SH) waves are produced by the
deformation of the circular magnetostrictive patch bonded to a plate. Among the two types of waves, this paper investigates the
radiation patterns of SH waves. A number of experimental results are presented. They are also accurately predicted by a theory
developed by the present authors. Experimental findings were explained by a theoretical analysis.
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Fig. 1 Experimental setup for the investigation of the
SH wave radiation pattern. (The exciting frequency
flown to the coil is 300 kHz and the size and thickness
of patch are 10 mm and 0.15 mm, respectively.)
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Fig. 2 Radiation pattern of the SHO wave mode for
various values of @ (dots: experimental results,
solid lines: theoretical results) ©

808

oA w v, 7F Hgks 7HAH, 914l 180 = A
o7} Wt} 12lal 9=90" 4, a=0" («=180") ¢
a=90" (@=270) ¢ o V., 7} Ad@S 7HAH,
a=45 (a=225) ¢ «a=135 (a=315") °lA+=
SHO 37} @rAek#] =t} vt o s 971 0
oA 90" 74A] Wststel whet, Zbzko] Ag-of Ho)
Fhol S7lete A 907 HAo R 4709 Hdigko] EA)
st AL S| o] WEAIA] Weko w37 gk
Ref. 6 o] A9 o242l aj4& ng o=

As}s} wwekRA Fig, 2 A sk 2ol 4@t ol &ol

a9

& QNG FAY 5 A
3. 2 =

2 ATl Aol FAA AR Qb

ARG FAS ol o] T ZhE Wt we

shel A s
sgle] Algh

Al 24 S44
e A9

9] ol
% 79

Ni

B

R

A= Ysr)E
(FAWMZ: 2007- 019)4 1
AAE =Yt

“Z3BF 27|
=wls 6]—511-/\ o %]
8=, Al 157 Al 15, pp. 81-86.

(3) David Jiles, 1995, Introduction to Magnetism and
Magnetic Materials, Chapman & Hall, London.

(4), Cho, S. H., Lee, J. S, and Kim, Y. Y. 2006 “Guided
Wave Transduction Experiment Using a Circular Magnetostrictive
Patch and a Figure-of-eight Coil in Nonferromagnetic Plates,”
Appl. Phy. Lett., 88, 224101.

(5) Lee, J. S., Cho, S. H., and Kim, Y. Y. 2007 “Radiation
Pattern of Lamb Waves Generated by a Circular Magnestrictive
Patch Transducer,” Appl. Phy. Lett., 90, 054102.

(6) Lee, J. S., Jeon, B. C., Cho, S. H., and Kim, Y. Y. 2008
“Radiation Pattern of SH Waves Generated by a Circular
Magnetostrictive Patch Transducer in a Nonferromagnetic Plates,”
to be submitted.





