Control of Lamb Waves by Phononic Plates

Daniel Torrent!, Yabin Jin2, Bahram Djafari-
Rouhani?®

IGROC-UJI, Institut de Noves Tecnologies de la
Imatge (INIT), Universitat Jaume |, Castelld,
(Spain)

dtorrent@uiji.es

2nstitut de Mécanique et d'ingénierie (12M-
APY), CNRS UMR 5295, Université de Bordeaux,
33405 Talence, France

3Institut d'Electronique, de Microélectronique et
de Nanotechnologie, UMR CNRS 8520,
Université de Lille 1, 59650 Villeneuve d'Ascq,
France

Figures

S: Mode

-22

SHyMode

/)

o

A\
~

~

\
!
e

7

22

)

! I,I“{z(?)p

22

2
-22

22
-2

22

Figure 1: Luneburg lens designed to work

simultaneously for the A0, SO and SHO modes.

Any vibration in a thin elastic plate can be
decomposed in three fundamental modes,
which  present different  propagation
characteristics, which suggest that the
design of devices for their control have to
be designed for a specific mode. We
present here a summary of our recent works
concerning the full control of elastic waves
in thin structured plates. First, several devices
for the control of flexural waves (A0 mode)
will be discussed and analysed. It will be
shown that the theory developed for the
control of the A0 mode can also be applied
to the conftrol of the symmetric Lamb mode
(SO mode). Finally, a general approach to
include the propagation of shear waves
(SHO mode) will be presented, showing how
it is possible the design of refractive devices
working simultaneously for all the three
fundamental Lamb modes (see Fig.1).
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