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Abstract

In this paper we are dealing with the study of the coupling conditions for propa-
gation of planar guided waves in a piezoelectric semi-infinite plane subject to initial
electro-mechanical fields. We analyze the propagation of non-piezoelectric TH waves
in anisotropic crystals, subject to an initial mechanical field, for two cases: parallel-
sided plate, resp. layer on a substrate. Last case is related to the well known Love
type wave described in seismology problems. We obtain and analyze the dispersion
relations for various classes of anisotropy.
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Key words: TH-waves, anisotropic crystals, initial mechanical field, parallel-sided
plate, layer on a substrate, dispersion equation.

1 Introduction

The problems related to electroelastic materials subject to incremental fields super-
posed on initial mechanical and electric fields have attracted considerable attention last
period, due their complexity and to multiple applications. Last decade we dealt with var-
ious problems in the field, such as progressive waves and attenuated waves propagation in
piezoelectric crystals subject to an electromechanical bias, and the propagation of waveg-
uides in monoclinic crystals subject to initial fields (see papers [9]-[23], or the chapter [8]
for an overview of our results).

In this paper we present new results related to guided waves propagation in anisotropic
crystals subject to initial fields. We analyze here the propagation of non-piezoelectric TH
waves subject to initial mechanical field for two cases: parallel-sided plate, resp. layer
on a substrate. Our results generalize in the second case, for initial mechanical fields,
the classical results from seismology concerning Love waves propagation (see [6] and [7]).
Using the general results obtained in chapter [8], we obtain and analyze the dispersion
relations into a parallel-sided plate, resp. into a layer on a substrate, for various classes of
anisotropy.
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2 Fundamental equations. Geometric hypotheses

We assume the material to be an elastic dielectric, which is nonmagnetizable and
conducts neither heat, nor electricity. Consequently, we shall use the quasi-electrostatic
approximation of the equations of balance. Furthermore, we assume that the elastic
dielectric is homogeneous, and that we apply on initial large homogeneous deformations
and an initial large homogeneous electric field.

To describe this situation we use three different configurations : the reference con-
figuration Bgr in which at time ¢ = 0 the body is undeformed and free of all fields; the

initial configuration B in which the body is deformed statically and carries the large initial

fields; the present (current)configuration By obtained from é by applying time dependent
incremental deformations and fields. In what follows, all the fields related to the initial

o
configuration B will be denoted by a superposed "o”.
In this case the homogeneous field equations take the following form:

pi=div, divA =0
(1)

rote=0 & e= —grad ¢

where B is the mass density, u is the incremental displacement from 103 to By, X is the incre-
mental electromechanical nominal stress tensor, A is the incremental electric displacement
vector, e is the incremental electric field and ¢ is the incremental electric potential. All
incremental fields involved into the above equations depend on the spatial variable & and
on time t.

We suppose the following incremental constitutive equations:

Ekl = lemn um,n+ Amkl ®,m
(2)

o (e} o (e}
Ak = Npnn Unm~+ €61 €1 = Apmn Unm— €61 @, 1

o
In these equations ., are the components of the instantaneous elasticity tensor,

o

Agmn are the components of the instantaneous coupling tensor and gkl are the com-
ponents of the instantaneous dielectric tensor. The instantaneous coefficients can be ex-
pressed in terms of the classical moduli of the material and on the initial applied fields as
follows:

(0] [e] [e] O O (o] (0]
Qitmn= QYmik= Ckimn+ Skn Otm — €kmn LI —€nki Emy —Mkn E1Enm,

(3)

o

o o o
Aii= emit + Mk Ei, €= €= 01 + Mkt

where ¢y, are the components of the constant elasticity tensor, eg,, are the components
of the constant piezoelectric tensor, €j; are the components of the constant dielectric tensor,
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Eo'i are the components of the initial applied electric field and §kn are the components of
the initial applied symmetric (Cauchy) stress tensor.

From the previous field and constitutive equations we obtain the following fundamental
system of equations:

P iy =Qkimn um,nk+ Ak P, mk> Aiemn Un,mk— €kn Pnk = 07 [ = 1773 (4)

In what follows we shall describe the geometric hypotheses for our problem. The
crystal is assumed to be semi-infinite, occupying the region xo > 0, and the waves are
supposed to propagate along x; axis. The plane zjz2 containing the surface normal and
the propagation direction is called sagittal plane. Furthermore, we suppose that the guide
of waves has the properties invariant with time ¢ and with z; variable. In these conditions,
if the material behaves linearly and without attenuation, the normal modes will have the
form:

uj(x,t) = u?(xg,xg,)exp[i(wt —kxy1)], j=1,4. (5)

Here w1, u9, ug are the mechanical displacements, while u4 stands for the electric potential
. In the previous relations k represents the wave number, w defines the frequency of the
wave and i2 = —1. Using these hypotheses, the equations (4) become:

o o o o
2 ° T 9
Qkimn um,nk+ Amki Pmk = — P wuy, Apmn Un,mk =€kn P nk; I = 173~ (6)

We define the non-dimensional variable X5 = kxo and we neglect the effects of diffrac-
tion in x3 direction, so that 9/0x3 = 0. From the other hypotheses it yields the derivation
rules 0/0x1 = —ik and 0/0z9 = k0/0Xs. Finally, we introduce the phase velocity of the
guided wave as V = w/k.

3 Coupling conditions for waveguide propagation in crystals

To analyze the coupling of plane waveguide, using the previous hypotheses, we intro-
duce the differential operators with complex coefficients, as follows:

o o o 82 .o o 0
Da=i1 — Q22 ax2 T i(Quire + le)@ng’
5
o o o 2 o o o
- — SR — 7
Yi=A11 — A2z X3 +i(Aa + AQll)asz (7)
] o) [e) 82 (o]
S — gy o 42 Ey o
€=€1] — €22 8X22 + 21 €19 9Xs

In these conditions, after a lengthy, but elementary calculus, we obtain that the dif-
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ferential system (6) has the following form:

i —pPV2 I I'is 71 Uy
[} (o] B (e} 2 (o] [e]
T S N B ) Q
I3 I'23 Ts3 —P V2 73 u3
o o o o Uu.
1 Yo Y3 — € 4

Here the coefficients are defined by relations (7). The system (8) is a homogeneous differ-
ential system of four equations with four unknowns, i.e. the components of the mechanical
displacement and the electric potential, having as coefficients complex differential oper-
ators in non-dimensional variable X5. It generalizes the similar system from the case
without initial fields, derived in [7].

In what follows we shall analyze the coupling conditions of the guided plane wave
propagation in two particular cases.

3.1 Sagittal plane normal to a direct axis of order two

In this case, we suppose that the sagittal plane x1x2 is normal to a dyad axis (x3 in our
case). Then, the elastic constants with one index equal to 3 are zero (see [7] for details).
After a short inspection of the coefficients of the system (8), using Voigt convention, we
find:

5 , ) 8 o 9 8 o o
I's= —[e1s +i(e1a + 625)78)(2 - 62478)(22] E1 —[m1+ 217]1278)(2 - 772276)(22] E1E3;
9)
o _ ) 2 o 0 9 o o
Iaz= —le1s +i(e1s + 625)87)(2 - 62467)(22] E2 —[m1+ 21771287)(2 — 772267)(%] E2FEs3 .

We can easily observe that I'13 and I's3 does not depend on the initial stress field compo-

nents, but on the initial electric field components, only. Thus, Io“lng‘ggz 0 if ]_3]1: Egz 0.

Moreover, if we suppose that the dyad azis is direct (this means that the sagittal plane
is normal to a direct axis of order two), it follows that the crystal belongs to the class 2 of
the monoclinic system (Az || 3). In this particular case the piezoelectric constants with
no index equal to 3 are zero (as described in [7]). Therefore, we obtain:

o (m1 + 2i 0 o )1«07 5 (m1 + 2i 0 » )E (10)
= 1 _— _— = 1 _— _— .
1 1 12 X5 122 8X22 1, 12 1 Uip) X, 122 8X22 2

So, we obtain that V1="Y2= 0 if F1=FEa= 0.
In conclusion, we derive the following result concerning the decomposition of the fun-
damental system (8):

If the azis x3 is a direct dyad axis and if 1%121022: 0, the system (8) reduces to two
independent subsystems, as follows:
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a) The first subsystem:

] . o 2 [
(Fllo pV ) F12O ) <U1 >:0. (11)
T2 Too — P V2 u2

defines a non-piezoelectric guided wave, polarized in the sagittal plane x1x2, which depends

o]
on the initial stress field, only. We shall denote it by Ps. These characteristics are due to
the form of the involved coefficients:

Ti= et 11 +2i(c16+ S12)i — (ce6+ 522) o ,
00X, 0X3
82
F12— c16 +i(c12 + 066)8X GTXQQ, (12)
o 82
F22— Ce6t+ 511 +2i(c26+ S12)8X2 (coa+ 522)67)(%-

b) The second subsystem:

(e} _ (e} 2 [e]
L33 — PV 730 < u3 > _o. (13)
V3 — € U4

has as solution a transverse-horizontal wave, with polarization after the axis x3, which
is piezoelectric and electrostrictive active, and depends on the initial mechanical and

electrical fields. It is denoted by T'H and generalizes the famous Bleustein-Gulyaev wave
(see [7], to compare). The components involved into this equation have the form:

o 82

F33— Cs55+ 511 +2i(eq5+ S12) — (caa+ Sm)w
o2 ?
8X22

0Xo
o 82 02
| Es —[n1 + 2imo—=—

) 0
—2[e15 +i(e14 + €25) e 772278)(2] Es,
3

({97)(2 — €24

82 o 82 (14)

[e] _ 2 2
V3= e15 +i(e1s + €25) o — €U——5 X2 + 1+ 25— X, — 122 8X2] Es,

0Xs

o o 02 0 0?

2i =1 2i 1 —.
e=¢11 +2i €19 = ax, ax2 +m1+ Mgy, ~ ( +n22)8X§

3.2 Sagittal plane parallel to a mirror plane

We suppose now that the sagittal plane xixe is normal to an inverse dyad axis (x3
in our case) or, equivalently, if the sagittal plane is parallel to a mirror plane M. Tt
follows that the crystal belongs to the class m of the monoclinic system (M L x3). In
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this particular case the elastic constants with one index equal to 3 are zero, as well as the
piezoelectric constants with one index equal to 3, which vanish (see [7] for details).
Analyzing the coefficients of the system (8) in this case, we find:

o 82 o 32 o o
Iiz= —[e11 +i(ea1 + 616)8X 62687)(22] Es —[m1 + 2ina—=—— 9X, 772287)(22] F1E3,
(o] 62 (e} 62 (o] (o]
D23= —[e16 +i(e26 + 612)TX2 - 62278)(22] E3 —[m1 + 2imo—— e ?72278)(22] E2Es,

’Y = ( 2i 72 ) ZO?
—+ 21 .
3= (N1 M2+ 9X — 122 9X22 3
(15)
It yields that |O 13— |O 23= 0 and '3}/3—— 0 if EO73—_ 0.

Thus, if the axis x3 is an inverse dyad azis and if Lo?gz 0, the fundamental system (8)
splits into two parts, as follows.
a) The first subsystem has the form:

[y —pPV? 2 71 U
T2 Taa —PV? 7y uz | =0. (16)
71 Yo y ta

It has as solution a guided wave with sagittal plane polarization, associated with the
electric field (via the electric potential uy = ¢), providing piezoelectric and electrostrictive

effects, and depending on the initial stress and electric fields. It is denoted by P3. The

electric field, associated with this wave, is contained in the sagittal plane, since F3 =
o]

[e] J—
0p/0xs = 0. This fact is consistent with the hypothesis Fs= 0. These features of Ps
wave are obtained from the analysis of the corresponding coefficients:

(e} (e} [e] 02 (e} (e} 02 8
T'11= cii+ S11 —2e11 E1 —m1 By +2i[ci6+ S12 —(e16 + €21) E1 —mi2 El]TXg
o o 62
_ _9 _ i
(ce6+ S22 €26 E1 —n22 E1)8X22’

T'i2=c16 — €16 E1 —€11 B2 —mi1 F1E2 +i[012 + ce6 — (€12 + €26) E1
0 o 52 (17)

—(e21 + €e16) E2 —2m12 E1E2] e — (c26 — €22 E1 —e26 E2 —122 E1E2)8X22’

02 9
F22— c66+ 511 —2e16 E2 -1 E2 +2i[cop+ 512 —(626 +e12) E2 —1N12 EQ]TXQ

82

_9 _
—(c22+ S22 €22 E2 122 EQ)@X%’
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respectively:

Y=en +m E +i(e16 + e21 + 2 E) 0 — (e26 + E)i?

1= €11 T 711 L1 16 21 mea X5 26 T 1122 £1 8X22’
o + E+( + eg6 + 2 E)a — (e22 + E)aZ (18)

pr— e [

2= €16 + M1 K2 +1(e12 + €26 + 2112 E2 59X, 22 T M22 B2 oX2’

e=é1q +2i € 0 o, & =1+ +2i 0 — (1 + 122) o
i — i —.
11 12 X, €22 6X2 1 77128X 22 8X22
b) The second subsystem reduces to a single equation, as follows:

(D33 — P V?)ug = 0. (19)

Its root corresponds to a transverse-horizontal wave, non-piezoelectric, and influenced by

the initial stress field, only. It is called TH wave. In this equation:

82

—- 2
o3 (20)

ol o
Tas= cs5+ S11 +2i(cas+ S12)mar — (Caat S22)
0Xo
4 The decoupling of mechanical and electric boundary con-
ditions
In this section we analyze the decomposition of the mechanical, resp. electric boundary
conditions at the surface x5 = 0.

4.1 Mechanical boundary conditions

On the boundary surface o = 0 the mechanical conditions are supposed to concern
the surface stresses Yo; with i = 1,3. Following the incremental constitutive equations
(2)1, we find in this case that:

(o] (o] o] (o) (o] [e]
Yo1 =02111 u1,1+ Q2121 U2,1+ Q2131 Uz 1+ Q2112 U1 2+ 2122 U224+ V2132 U3 2
o] (e}
+ A121 ug,1+ A221 U4 2,

b)) —92211 ui 1+ 92221 U, 1+ 92231 U3, 1+ (22212 uy 2+ 92222 Uug 2+ 92232 U3,2 (21)

+ A122 uq,1+ A222 U492,

o o e} o o o
Y23 =N2311 u1,1+ Q2321 U2,1+ N2331 u3,1+ Q2312 w12+ Q2322 U2+ 2332 U3 2
[e] o)

+ A123 ug,1+ A223 Ug 2.
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a) For a sagittal plane normal to a direct azis of order two and if E1=F2= 0 we obtain:

0
Yo1 = —ki[(c16+ S12)u1 + cepua] + /faiXQ[(%’G-F 522)u1 + copuzl,

. ) 0 o
Yoo = —ki[erour + (ca6+ S12)ug] + k—=——[casu1 + (caa+ S22)ugl,

0Xo [
(22)
02
Yoz = —kl[(Sm +ca5 — €25 E3 —els E3 —m2 E3)ug + (€14 + 112 Es)u4]

02

0
+k’87)(2[(044+ 522 —2e94 E3 —122 Eg)U3 + (624 + 129 E3)U4]

Consequently, the mechanical boundary conditions on the plane x5 = 0, under the previous
conditions, reduce to the equalities (22), for given stresses ¥o; with ¢ = 1, 3.
As regards the boundary conditions associated with the waves previously derived, for

]gg wave we have relations (22) with ug = ug = 0 (it yields that Y3 = 0 for this wave),

while for TH we have the same relations with u; = ug = 0 (it results that ¥o; = Y99 =0
in this case).
b) For a sagittal plane parallel to a mirror plane and if E3= 0 we derive:

(e} (e} (e} 02 (e} (e}
Yo1 = k[(—1)(c16+ S12 —e16 E1 —€21 E1 —m2 E;) + (ces+ S22 —2e26 E1

02 0 o o
—122 El)@X Jur + E[(—1)(ces — €26 E1 —€16 E2 —1N12 E1E2) + (c26 — €22 E1 —e€26 Fo

9,
0Xo

(o] (0] a (o]
—122 E1E2) =—]u2 + k[(—1)(e16 + M2 E1) (e26 + 122 E1) Uy,
0X5

o (¢}

Yoy = k[(—i)(c12 — e12 E1 —e21 E2 —m12 E1F2) + (c26 — €22 E1 —€26 E2

o o o) 02 ) o
—122 E1E2)8X2]u1 + E[(—1)(c26+ 5’12 —e12 E2 —e26 E2 —1m2 Ey) + (caa+ S22 —2e22 E2

02 0 o
—122 EQ)E)X Jua + k[(—1)(e12 + m2 Ez) (e22 + 122 E2)8X |ug,
S = (—i)(csst §12) + (cart S22) o Jug
93 = 15+ S12 ut S2)5e

(23)
Consequently, the mechanical boundary conditions on the plane zo = 0, under the
previous conditions, reduce the the equalities (23), for given stresses Yo; with ¢ = 1, 3.

(o]

For Py wave we have relations (23) with uz = 0 (it yields Y93 = 0 for this wave), while

for TH wave we obtain the boundary conditions from (23) with u; = ug = uq = 0 (it
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results ¥o; = Y99 = 0 in this case).
We conclude that the stresses on the horizontal surface xo = 0, associated with the

guided waves polarized in the sagittal plane (i.e. P2 and Pg) become decoupled from those

associated with transverse horizontal waves (i.e. TH and TH) when x3 15 a dyad azis
normal to the sagittal plane x1x5. Our results generalizes the classical boundary conditions
for piezoelectric guided waves without initial fields, as described in [7].

4.2 Electric boundary conditions

On the boundary surface of the domain we suppose the electric boundary condition of
the type:
A, =An; =—w,withi= 1,73, (24)

where the normal component of the electrical displacement A, is related to the surface
density of electric charge w.
In our case, as the boundary of the domain xo > 0 is the plane xo = 0, the previous
boundary condition becomes:
Ay =w on xg = 0. (25)

Using the constitutive equation (2)2 and the derivation rules, we find that:

d
A nm Ymmn— =k(— k(—
2 Az u €l 01 = k( 1A211 +A221 8X2)u1+ ( 1A212 +A222 an)
+h(—i Aots + A i)u + k(i €gg — € i)u
213 223 5, ) 127 €22 G Jua

(26)

[¢] o
a) For a sagittal plane normal to a direct azis of order two and if F1=F2= 0 we obtain
the following electrical boundary condition:

° 0 0

E[(—ieas + €24)+ E3 (—im2 + 7722)6X Jus + k(i €15 — €2 aX2)u4 =wonuzy=0. (27)

o

It is obvious that this type of boundary condition suits to the T'H wave, only.

b) For a sagittal plane parallel to a mirror plane and if LO?]3: 0 we derive the following
electrical boundary condition:

o

E[(—ie21 + e26)+ E1 (—1m2 + ne2==)]u1 + k[(—1 ez6 + €22)

0Xy

o 0 0

+ Eo (—1 712 +77228X )]UQ + k(l 612 — 622 e )U4 =w on xo = 0.

o

It is evident that this kind of boundary condition is specific to the wave Pj, only.
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5 TH wave propagation

We remind the case of monoclinic crystals with the sagittal plane parallel to a mirror

o
plane and E3= 0. There, the fundamental system (8) splits into two subsystems, the
second one reducing to a single equation:

(f‘33 —p V3uz = 0. (29)

Its root corresponds to a transverse-horizontal wave, non-piezoelectric, and influenced by

the initial stress field, only. It is called T'H wave. In this equation:
82

X (30)

° o . o 0 o
I'33= cs5+ S11 +2i(cas+ 512)87)(2 — (cas+ S22)

Substituting Xy = kxzo, V = w/k and denoting us = u(x3), the previous equation has
the form:

2
(cast @g% — Ohi(east §12) S 4 B — K (esst §u)lu= 0. (31)
x5 dxs
In order to simplify the resolution of equation (31), we suppose that the medium is
isotropic in relation with TH waves. This is the case when z3 is along a crystal tetrad or
hexad axis, or when the whole medium is isotropic. So that, c45 = 0 and c55 = ca4.
In this case the equation (31) becomes:

(0] [e) 2 (o]
(14 22y — ok 20 4 [ k214 2y =, (32)
Ca4 Ca4 v Ca4
where vy = &% is the TH wave velocity in the case without initial fields. This equation

p
is related to the boundary condition (23)s, which has here the form:

(—ki) S12 u + (cas+ S22)u’ = Xa3, on zg = 0. (33)
The equation (32), with the boundary condition (33), will be solved for the following
particular problems.
5.1 Parallel-sided plate

The plate is located between the surfaces zo = 0 and o = —h. We suppose that we
have homogeneous boundary condition of type (33), i.e. Y93 =0, on 3 = 0 and z3 = —h.
We suppose that the solution is sinusoidal, with the form:

u(z2) = uo COS[%(JJQ +h)], n=0,1,2,.. (34)
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In this way, the homogeneous boundary conditions are satisfied if the initial shear stress
o

S12= 0. Moreover, for n even (odd) the displacement is symmetric (antisymmetric).
Substituting relation (34) into the equation (32) we obtain the dispersion relation:

_ (w/vr)? = kK*(1+ g’n /c44)

(nm/h)? = - ,n=0,1,2,.. (35)
1+ S22 [caa
which has, in normalized variables, the form:
wh o khey,. Su Sao
N2 (22 14 222
(0 = (L4 2 +n2(1+ 22), (30)

An alternate form of the dispersion relation may be obtained using f = w/(27) as wave
frequency and \ = 27 /k as wave length:

wbwﬁm+ﬁw<uﬁ% (37)

uT C44 C44

These forms of the dispersion relation for T'H wave propagation in a parallel-sided
plate generalize classical results (see [7]).

The velocity oh the guided T'H wave:

V:w/k:vT\/l—i-SH—i-(mT) (1+@) (38)
kh Cyq4

depends on the frequency, except the mode of order zero, which has the velocity 5T:
[¢]
vrd/ 1+ &
\ Ca4

5.2 Layer on a substrate. Love waves

We suppose an elastic layer (—h < x2 < 0) bonded to an elastic substrate (z2 > 0),

[¢]
which are isotropic in relation with TH waves. Moreover, we suppose that S12=0
In the substrate the displacement must vanish for zo — co. So, we seek the solution
of the equation (32) in the form:

u(zg) = upexp(—kxxz2), Relkx] >0, z9>0. (39)

The corresponding characteristic equation is:

2
(4 52) L e S0

— 0, 40
ca’ VR 044) (40)
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which implies
w S11
V== 1+ — 41
< or\[1+ - (41)

o o
under the realistic hypotheses | 11 |/caq < 1 and | S22 |/caa < 1.

Moreover, we obtain:
1 Su V72
2
C44
1492
C44
For the layer, we distinguish the variables using a hat. We seek the solution of the
equation (32) in a sinusoidal form:
u(zg) = tg coskx(z2 +h), —h<z3<0. (43)
The mechanical stress 3o = (Caat §22)u’ (z2) = 0, at the free surface x9 = —h, where the
displacement is maximal.
From the characteristic equation we obtain:
2 (o]
w S
)
(kY)? = L——— >0, (44)
4222
Ca4
This implies that
w S11
V=201 , 45
g oo\l o (45)
where O = C%AL.
P
The inequalities (41) and (45) shows us that the velocity of the TH wave in the sub-

strate is greater that of the TH wave in the layer: vp > 0p.
Consequently, the Love wave velocity V satifies the following fundamental inequalities:

@T\/1+€“<V<UT 142 (46)
Cq4 Cq4

Moreover, we obtain:
V2
= - 14 2'11)
. 44
X = T 5 (47)
14 A22
C44
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At the interface zo = 0 between layer and substrate we suppose the continuity of

displacement, so we obtain
UQ

- cos(kxh)’
and the continuity of stress, which yields the relation
(Caat S22)uo X = (Caa+ S22)to X sin(kxh).

Hence, we obtain the dispersion relation in the form:

(caa+ S22)x
(aa+ S22)X

which is influenced by the initial mechanical fields (see the expressions (42) and (47) of x
and x). This dispersion equation has an infinite number of solutions given by:

tan(kyh) = : (48)

1 o
(kb = Stan- 18820 T (49)

X (Caa+ S22)X X

A detailed analysis of the obtained solution, as well as the study of the energy balance
on the Love wave will be given in a forthcoming paper.

6 Conclusions

In this work we dealt with the study of the coupling conditions for propagation of planar
guided waves in a piezoelectric semi-infinite plane subject to initial electro-mechanical
fields. These results were obtained together with Dr. Iulian Ana, and are published in
papers [21, 22].

If the sagittal plane is normal to a direct, resp. inverse dyad axis, we derived that
the fundamental equations’ system decomposes for particular choices of the initial elec-
tric field. In this way we obtained mechanical and piezoelectric waves generalizing the
classical guided waves from the case without initial fields. Furthermore, we obtained a
similar decomposition of mechanical and electrical boundary conditions, which enable us
to characterize the obtained guided waves.

Here we reported new results concerning TH-waves propagation in prestressed lay-
ered materials. Our results generalize, for initial mechanical fields, classical results from
seismology concerning Love waves propagation (see [6] and [7]). Using the general results
obtained in chapter [8], we obtain and analyze the dispersion relations into a parallel-sided
plate, resp. into a layer on a substrate, for various classes of anisotropy.
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