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Abstract: In this work, the effects of magnetic field and initial stress plane waves propagation is investigated. The problem of
reflection and transmission of thermoelastic wave at a digjidd interface in presence of initial stress and magnééld has been
investigated. In the context of Green-Lindsay theory ofagalized, the problem has been solved. The boundary conditipplied at
the interface are (i) displacement continuity, (ii) Vanrghthe tangential displacement, (iii) Continuity of nofdrfarce per unit initial
area, (iv) Tangential force per unit initial area must vanand (v) Continuity of temperature. The appropriate esgimns to find the
amplitudes ratios for the three incidence waves (P-, SV,Tawdve) have been obtained. The reflection and transmitiefficients for

the incident waves are computed numerically, considehirgriitial stress and magnetic field effect and presenteghgeally.

Keywords: Initial stress, magnetic field, reflection, transmissitierioelasticity, relaxation time, , solid-liquid.

1 Introduction more rigorous theory of thermoelasticity was formulated
by [3] introducing two relaxation times. These

non-classical theories are often regarded as the

;I;he dynamical pr?jblem ﬂf surface Wavesl prt(_)pagaél_on in Fneralized dynamic theory of thermoelasticity. Various
omogeneous and non-nomogeneous elastic media are fi,pems have been investigated and discussed in the

considerable importance in earthquake, engineering, anfl: of these two theories and the studies reveal some
seismology on account of the occurrence of

h ities in th th i th h .interesting phenomena. Problem on wave propagation
non-nhomogeneities in the earth's crust, as the ear '?)henomena in coupled or generalized thermoelasticity is
made up of different layers. During the last five decadesdiscussed by4]. [5] discussed the reflection of SV-wave

wide spread attention has been given to thermoelasticity,, generalized thermoelastic mediurg] [nvestigated

theories which consider finite speed for the propagationy,q (efiection of generalized magneto-thermo-viscoalasti

of thermal signal. Initial stresses develop in the meollumgaves at the boundary of a semi-infinite solid considering

tdue to tvarlous reasofns, S“%h ash t?e. dllfferen((:je ? at the free surface of the solid be adjacent to vacuum
emperature, process of quenching shot pinning and Coig, the solid is subjected to a constant temperature and

¥v0rk|ng, SJOW pE{ocesg ?f cre_lgﬁ, clizlffet[]er)tlal SXteLr.'arl]magnetic field. 7] investigated the reflection and
.olr(.:els, an gra:jwr)]/ vafna 1ons. fe arth IS under '% refraction of thermoelastic waves at an interface of two
Initial stress and therefore, it is of great interest to gtu semi-infinite media in welded contact, in the context of

the effegtl cif tfheset strefsest %r) thﬁ progaganon é)f EIa;t]' eneralized thermoelasticity with two relaxation times. A
waves. Alot ol systeématic studies have been made on g, ey article of various representative theories in the

range of generalized thermoelasticity is prepared8y [

: 3[9] investigated solution of the field equations governing
different from that under stress free statg]. feported a small motions of a micropolar viscoelastic solid

new thepry b'ased on a mo.d|f|e'd Fouriers law of heathalf-space with stretch to study the reflection and
conduction with one relaxation time and subsequently a
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transmission at the interface between a liquid and asolid-liquid interface in presence of initial stress in the
micropolar viscoelastic solid with stretch. Problem on context of CT (Classical theory).

reflection and refraction in coupled or generalized In this paper, the plane waves propagation is
thermoelasticity have been a topic of research for variousnvestigated under influence of magnetic field and initial
authors as 10]. [11] discussed the effects of applied stress. The problem of reflection and transmission of
magnetic field on reflection and refraction of shear waveshermoelastic wave at a solid-liquid interface in presence
in two semi-infinite elastic media having viscoelasticity of initial stress and magnetic field considering GL theory
of general linear type and the values of reflection andof generalized has been solved. The boundary conditions
transmission coefficients are derived for two specificat the interface are applied to solve the problem. The
orientations of the magnetic field. The generalizedappropriate expressions to find the amplitudes ratios for
magneto-thermoelasticity model with two relaxation the three incidence (p-, SV-, and T-waves) have been
times in an isotropic elastic medium under the effect ofobtained to calculate the reflection and transmitted
reference temperature on the modulus of elasticity iscoefficients and computed numerically, considering the
pointed out by 12]. Estimation on magnetic field effectin initial stress and magnetic field effect and displayed
an elastic solid half-space under thermoelastic diffuson graphically.

discussed and the expressions for the reflection

coefficients for the four reflected waves are obtained by

13. The impact of magnetic field, initial pressure, and .

Lyo]Irostatic irﬁ)itial stressgon reflection of P Fz:\nd YY) Waves2 Formulation of the problem

considering a Green Lindsay theory is discussedlid. [

[15 studied P waves propagation in an isotropic We consider a plane interface between solid half-space
homogeneous solid half-space under the influence ofiomogeneous an isotropic elastic and liquid haf-space are
magnetic field, thermal relaxation time and rotation with with a primary temperatur& and magnetic field acts on
voids. [16] illustrated reflection of P and SV waves from z-direction. Both media placed under different initial
stress-free surface elastic half-space under influence dftress. A plane waves are incident in medium M at the
magnetic field and hydrostatic initial stress without plane interface which reflected tp-wave (dilatational
energy dissipation in the context of the Green and Naghdivave), SV-wave (rotational wave) and thermal wave
theory of type Ill. [L7] studied relaxation times and (dilatational wave). Rest of the wave continues to travel in
magnetic field sense effects on the reflection ofthe other mediunM’ after refraction, ap-wave and one
thermoelastic waves phenomena from isothermal andhermal wave as shown in (Fig. 1). We assume a Cartesian
insulated boundaries of a half spacd.g][ estimated coordinate system oxyz with origin "0” on the plane y =
Maxwell's stresses effect on reflection and transmission0. Since we consider a two-dimensional problem, we
of plane waves between two thermo-elastic media in theestrict our analysis to plane strain parallel to oxy-plane
context of GN Model. 19 studied the problem of Hence all the field variables depend only on x, y and time
reflection and refraction of thermo-elastic wave undert. For easy reference we follow a convention: All
normal initial stress at a solid-solid interface under gquantities in mediunM’ except initial stress that acts only
perfect boundary condition2{)] pointed out the re?ection in a solid media are represented unprimed whereas
and refraction at an interface between two dissimilarcorresponding quantities in mediuvti are represented as
thermally conducting viscous liquid half-space®1][  primed. The initial stress components in medium M are
studied the radial deformation and the correspondingshown in Fig. 2. where, the initial stress affects on the
stresses in a homogeneous annular fin for an isotropignedium M only.

material. Recently,g2] investigated rotational and voids

effects on the reflection of P waves from stress-free

surface of an elastic half-space under magnetic f|_eld3 Basic equations

initial stress and without energy dissipation. Reflection
and refraction of P-, SV- and thermal waves, at an initially ) ) . .
stressed  solid-liquid interface  in  generalized 1.The dynamical equations of motion thg rotating frame
thermoelasticity has been discussed by Singh and of reference for a plane strain under |n|t|_al stress in
Chakraborty 23]. [24] investigated the calculation of absence of heat source, given by [taking into
bulk acoustic wave propagation velocities in trigonal ~ &ccountthe presence of Lorenz's force are
piezoelectric smart material4] investigated SV-waves

incidence at interface between solid-liquid media under % + ‘75—5)1,2 - Pf,—‘;? +F= pg—t,{z“,
magnetic field, initial stress and two thermal relaxation 091 | 092  piw | [ — 2%y 1)
ox ay X y=~P a2

times. R6] pointed out Green Lindsay model on reflection

and refraction of p- and SV-waves at interface between /o u

solid-liquid media presence in magnetic field and initial ~ Where,w =3 (0_x - a_y)-

stress. 27] investigated the problem of reflection and Fx andF, are components of the magnetic field in x
refraction of thermoelastic waves at a magnetized andy directions, respectively.
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Fig. 1: Geometry of the problem.
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Fig. 2: Components of initial stress on the solid medium.

2.The stress-strain relations with incremental isotropy
are given byBiot [1]:

oT
YT+ 11— ot )

(2)

Si1=A+2U+P)ex+ (A +P)ey—

oT
So=Aex+ (A +2u)ey —Y(T+11 dt)
S12=2Ueyy

3.The incremental strain- components are giverBing

(1]

au ov 1 0u ov

4.The modified heat conduction equation is:
Kv2T = ce(a—TJrr &)
_p 0 0t2
d du odv 0% du odv
oVl (Gx T3y T %G ax Ty @

where,Ce is specific heat per unit mass; is strain
components, K is thermal conductivity, P is initial
stresssi1, S22, S12 IS incremental stress componemts,
andu are Lame’s constant3gp is natural temperature

of the medium,d; is Krnecker delta, T is absolute
temperature of the mediunty and 1; are thermal
relaxation times,a; is coefficient of linear thermal
expansion,u; is components of the displacement
vector,w is magnitude of local rotation.

5.Taking into account the absence of displacement
current, the linearized Maxwell equations governing
the electromagnetic fields for a slowly moving solid
medium having perfect electrical conductivity are

curIF> 7, curl E = —ue (5)
d|vF> divﬁ =0
where
%
R =curl (U x H), F=JxB
ﬁ:H—g_"ﬁ(vavt)a H—>O:(070H)
Using equation (5), we obtain:
0%u 0%
Fx = UeH? (5 e + EVE ay)
,, 0%u 0% ©)
Fy = peH (—0x0y d_yz)

where, B is magnetic induction vectoE is electric

intensity vector? is Lorenz’s body forces vectolh

is pertur_b)ed magnetic field vectcﬁ is magnetic field

vector,Hp is primary constant magnetic field vector,
is electric current density vectog,e is magnetic

permeability.

Again Maxwell’'s stress equation can be given in the

form as:

Tij = [Je[Hihj =+ Hjhi — Hkhkdj] (7a)
Whererj is Maxwell’s stress tensor, which reduces to:
Jdu ov
2 _— =
T11 = To2 = MUeH ((9X + dy), 112 =0. (7b)
4 Solution of the problem
Substituting Egs. (2), (3) and (7) into (1), we get:
(A+2u+P+ IJeHZ) gi;* + (A + 5+ p+ peH?) jxg’y
+(1+3) 5 0y2 =pg+ V(ax + Tlaxat)

(8)

2%

T3+ (A+ 5+ 1+ peH?) S+ (20 -+ A+ peH?) 5 =

p (W) JrV<ay +Tlayat>-

(h—5)

(9)

(@© 2015 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

3122 NS 2 S. M. Abo-Dahab: Magnetic Field Effect on Three...

To separate the dilatational and rotational components ofvaves respectively, in medium M.
strain, we introduce displacement scalar and vectoilUsing GL theory, Eq. (15) can be written as:
potentials® and¥ defined by the following relations:

) oT 2°T o 5
0P W 0P oW KV T = pCe(—5- + To5>5) + Toy5-(VW). (18)
uzm_d_y, v:d_y_pw (10) ot ot ot
Eliminating T from Egs. (16) and (18), we obtain a fourth
where ¥ — (0,0, — ). order differential equation in terms & as:
Substituting Eq. (10) into Eq.(8), we obtain: 91 pCAL1+R) , p 920
T=(L+ng) [FE =0 v?e - DSl (19)
24 p (gch) y y
(A H2U+P+peH2) " at2
y oT then
T+11—). (11
+()\+2u+P+IJeH2)( g (1) 5
CE(L+R1)V*® — [(1+Ru+ &)=+ ((1+Ru)To
) p 0% c3 92 , 1 d o3
VWY =— o [—5 12 =)= — =)= =
(u+§)[ 52| (12) +€tr1+cf)dt2]v ¢+C§(1+T°dt) 5 =0
(20)
Also, from Egs. (9) and (10), we get:
20 where,C3 = p%e,eT = pzTOTVé% is thermoelastic coupling
2 p ; ;
VD = > ( o2 ) constant of the solid medium M.
(A +2u+ peH?) * ot We seek the solutions fap, ¥ and T in the form:
y oT .
TR (13) ® = f(y)explik(x— )], (21a)
¥ =g(y)exp[ik(x—ct)], (21b)
P 02—W] " T = h(y)explik(x—ct)], (21c)
n (u— g) ot? where, k is wave numbeg is frequencyp is phase

speedc = ¥. Since Eq. (21) is a solution of Eq. (20), it
Where, v2 = j—xzz + g—yzz (Laplace operator). Using Mustsatisfy Eq. (21).
Eq.(10), the temperature Eq. (4) tends to the followingpur[Ing Eq. (21a) in (20), we get,
form:

04 f 0% f
a1 T C3(1+ Ry)[—K* +W —2k20—y2] —[(1+ Ry +eér)
KVAT = pCel Gy +T052) | o e
P o P o 15 +(|k30f(y)—|kca—y2)+((1+RH)ro+£trlc—)(K C?f(y)
+Toy-(1+1tdj=-)v-® (15 1
ot ot 2
o-f 1 .
- kzczﬁ—yz)] to (F)ike®) +1o(f(y)K'c) =0
1
5 Solution using GL model. (22)
In Green-Lindsay theoryr; > Tp > 0 and&j = 0, Eqs.  Which tends to:
(11) and (14) can be rewritten as: 2
, @RI 2014 Ry) + ik TR ET)
Vi = L 9 ®. 4 (T+rla—T) o' S
2 2 2 ’ 2
Cl(1+RH) o pcl(1+Rl-|) 0t(16) 2 2((1+RH)T0+&T1+%) 02f
+k'c c2 - d—yz+[k4(1+RH)
2 3
Vi = i[a—w] (17) 1 2
Cs' ot2 .3 (1+Ry+er) v 2(( +RH)T0+€tT1+Ef)
—ik’c —k*c
_CR o2 A+2utP ~2 _ B-5 ~p _ peH? G G
whereRy = C—?,Cl == C="72C=". (e o2

Here, Ry,C1,C, represent the magnetic sense (Alfven + 55 ((1—iTtoke) — —§(1+RH +&)))f=0 (23)
speed), velocities of isothermal dilatational and rotadio CICt C
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2,/ 2
Eq. (23) being a fourth order differential equationfity), (A + piH'?) ;x; + A+ ugH’Z)‘;—\g -
the solution gives four values of(y) and Eq. (21a) y 2 /y .
becomes 0V or’ 0T
(Arexp(ikmyy) + (Azexp(ikmuy)) i
+((Aoexp(ikmyy) + (Aqexp(ikmpy)) | PIKX—CV] UL Y. T B
— JR2_1 — /22 _
Wherem, = v/g*%¢*— 1, mp=/pci—1 The primes have been used to designate the corresponding
quantities in the liquid mediui’ as already been defined
2 2 in case of solid mediuriv.
p=.q = 2 2 2[{C1(T0(1+ RI-|)+8TT1) Tak|ng
C1G3
i(1+ Ry +é&r)c? 00 90
+C§+%}i\/ﬁ] (25) U=%x V= 5y (32)
we get
N = [c2(1o(1+Ru) + &r11) +C
(¢4 (To( RH')l TT1)+C3 i o 1 2
L HRatere T CP1+R,) oF
W v P
4i(1+Ry)(1—iwtg)cic3 Y 1a 9T (33
. ( )(w 0) 103 (26) +p/012(1+%)( +T10t) , (33)
Using Eq. (21b) in (17), we get
2y @ ket - pey T my 2 (20 (@)
gy TK(G - 1e=0 (27) o o)
2

Solving Egs. (33) and (34) and proceedlng exactly in a
Eg. (27) suggests that the solution yields two values ofsimilar way as in solid mediuriv, we get the appropriate

g(y), and Eqg. (21b) can be written as solution for@’ andT’ as
¥ = [Asexp(ikmgy) + Agexp(—ikmgy)]explik(x — ct()]zs) @' = [Apexp(ikmiy) + Ayexp(ikmby)]explik(x — ct)gé5)
Where

_ 2 _ T i ! i
mg = 1/(65 1) The constant(i = 1,2,3,4,5,6) in T — P_/[ | Abexp(ikn,y)
pairs represent the amplitudes of incident and reflected

thermal,P— and SV-waves respectively. Substituting Egs. + boAjexp(ikmby) lexplik(x—ct)],  (36)
(24) and (21c¢) in Eq. (16), we get where
1 _ P | bu(Acexp(ikmuy) + (Azexp(ikmyy)) | T/ = (1— iwti) 1= @ (1 (1+Ry)q%ep),

eplkix—ct)] (29)  1he constantsA/2 and Aﬁ1 represent the amplitudes of

Where refracted thermal and — waves, respectively.
T=(1-iwn), b;=w?(1-(1+R4)g%c?),
by = w?(1— (1+ Ry)p?c3). 6 Boundary conditions

Settingu = P = 0 in Egs. (1)-(4) we obtain the basic  1.Normal displacement is continuous at the interface,
equations for a non-viscous liquid medium in presence of j.ev=V. This leads to
body forces and using them, we get displacement [M, oW o

equations and temperature field equation, valid for the = . (38)
liquid mediumM’. The equations are as follows: dy ox  ox
22y 22y Using Egs. (24), (28) and (35) in the above continuity
/ 172 1472 relation, we get,
(A" + ueH )0x + (A4 peH )dxdy

o2 T 92T M AL — M A2 + MpAz — MpAy + As + Ag
P Y (G T g GO A, A, =0 (39)
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2.Tangential displacement must vanish at the interface/ Equations for the reflection and refraction

i.e.u=0. coefficients
This leads to5% — %% = 0.
Using Egs. (24) and (28) in the above boundary

condition, we get To consider the reflection and refraction of a

thermoelastic plane wave which is incident at the
solid-liquid interface ay = 0 making an angl@ with the

Art Aot Ag + A — Mehs + Mehs = 0 (40) y-axis, we have three different cases.

3.Normal force per unit initial area must be continuous

H T _ !
atthe interface.e. vfy = vy Case |:For p-wave incidence, we pet= p—lcosesf and

This leads tm, + T2 = S, + Ty, Using Egs. (2), (3) Ay =As = 0.
and (7) for medium M and their corresponding case |I'For thermal wave incidence, we put
equations for mediunM’ we get, with the help of ¢ = q lcosesd andAg = As = 0.
Egs. (10) and (32), Case IIl: For SV-wave incidence, we pat= c,cosesd and
A;=Az=0.
3 0, 020 0?0 0?0 o?Y
(A4 HH) (o7 + Y2 )+2u( a2 " dxay) From Egs. (39), (40) and (42)-(44) we get a system of five
9 non-homogeneous equations for a thermoelastic plane
—y(T+ Tlﬁ) — wave incident,
0?0’ 9?9 oT’ 5
1 g2 _ 4 - :
A"+ HH?) (5 + dyz) V(T'+1—-) (41) -Zaijz]:yi’ (j=1,2,..5) (45)
1=

Substituting Egs. (24), (28), (29), (35) and (36) in the
above equation, we get, where

1 ajp=—M,a;p = —Mp,a13= l,a;4 = —My,a;5 = —Np
—(24B) + (5 — B (Ar+A2) +[—(2+ B ’ ’ ’ ’ !
= ) (C% M ) ) a22:a21:1,a23:mg a4 = aps =0,

P ~BPNAs +A) (2B AS) e [(2+ )+~ )
2

SRRt A) =0 (42 o, [ (24p) +c2(—2 ~pef)]
Cs ’
«_p _ P «
where,p” = and B = o3 aga = —(2+ B)Mg, 834 = ags = —p" (14 M§), 841 = —my,
4. Tangential force per unit initial area must vanish at the _ __ 1 a
nterfacei.ev f, — 0 My, 843 = —0.5(M5 — 1),a44 = a4s = O,

This leads tes2+ Py + T12= 0 as1 = (1— (1+Ry)g?c?),as; = (1— (1+ Ry)pcd),
Using Egs. (2), (3), (7), (10), (24) and (28) in the above *
equation, we get, as3= 0,854 = —#(1 — (1+Ry)q%cP),
L a55:_w*.[* 1+R;_| 2 /2
My (AL — Ao) +Mp(As — Ag) — §<m§— 1)(As—As) =0

(43)  where, Zj(j = 1,2..5)are the ratios of amplitudes of
5.Temperature must be continuous at the interfaceeflected thermal, p-, SV-waves and refracted thermal,
i.e.,T = T’. Using Egs. (29) and (36) and simplifying, p-waves to that of incident wave respectively.

we get For the three particular cases, we get,
(1— (14 Ry)q2c2) (A + Ap) () For incident p-wave:
+(1_(1+RH)DZC%)(A3+A4) Yi=a12, Y2=—ap, Y3=-832 Yi=a4,
,D* /2 /2 Y5 = —as2
_ 1 9
S (1= (14 Rude A R
/2 12\ A/ Z]_:—2 22:& 23:& Z4:_2
_(1+ R;-|)p C/1 )A4] =0 (44) A?,7 A?,7 A?,7 A3’
A/
where,y* = % andr* = L. Zs — A_:
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Fig. 3: Variation of the amplitude;(1,2,...5) with the angle of incidence
0.1,0.2,0.3,0.4,P = 1.1(10)!1- . P=0.....

2 T T T T oz T T
11
15 - Las i |
..... 1
‘ 1 — 055 |Z 3 | 04 - —
¥
1 A |Z 3 | 0o
os |- "'L-. - oEs FLAL S 0z N/
Reflected T-wav, v Reflected p-wave fcted SV e
L o SID R o Z:D f-;D GID SIG L o Z:D 410 ciID 8'0
2 g T T T T 8 niz T T T 0 T
(4d)
0 = b
o (4¢)
oos — -
B 1Z4]
D06 ik, L 10
1. 0.04 [~ -
[ B i "--.:-._ =1
Transmitted T-wave % anz |- Transmitted p-wave s, -
S,
p—¥tt—a<s o - * : =
a 20 A0 a0 =0

Fig. 4: Variation of the amplitudes;(1,2,...5) with the angle of incidence of p-wave for variation of initistress: P =

(1.1,1.2,1.3,1.4)(10'1,H = 0.3, H=0.....
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With initial S e Z
(5a) (5b)  With initial With initi[ 3|Without initial

12, / without initia

" Without initial

With initial

(5d) (5¢) with initial
Without initial

Without initial ‘Z;‘

Fig. 5: Variation of the amplitudes (1, 2, ...5) with restpect td 6,H) of p-wave with and without variation of initial stress.

() For incident thermal wave: For solid medium (M crust)

gy — -2 _ —EK —
Vie a1 Yo -1 y3——a3l ya—au. A=pu=3x10°N.M2, a=1.0667x10 5K 1,

Y5 = —asy, Ce=1100.Kg LK™  p=290KgM3
A A As 5 k=3wM 1k
7 = —= Zo = —= 72— 9 _ 2
L= A 2= A 3= A Z A o . /
A For liquid medium (M’ water)
Zs=-2
* T As A=W =204x 1°N.M~2, o' —=69x 10 6K 1,

C,L=418W.Kg 1K1 p' =100Kg.M~3,
K=06WM 1K™

(1) For incident SV-wave:

y1=a13, Yo =—az3, Y3=—a33, Yi=au3,

V5 = —as3, Taking into consideratiormg = p%%,r(’, = p,g—fqzwhile

A Ay As A, 11, T; have been taken to be of the same order (about 1.5
A=ao LTa BTa AT a times)ofr, 1h,w=7.5x 108 T = 300Gk [29).

A Figs. 3-5, 6-8 and 9-11 show the amplitudes ratios
Zs =2 variation with the angle of incident p-wave, Twave and

As SV-wave, respectively.

Figs. 3 and 5 display the variation of the amplitudes
ratios Z; = (1,2,...,5) with the angle of incidence of
8 Numerical results and discussion. p-wave for variation of magnetic field with and without
initial stress. It is appear that the amplitudes of the
reflected T-wave, refracted T- and p-waves start from their
For a view to illustrate the numerical analysis of the maximum values and decreases to tend zei®-ato(° ,
expressions of the reflection and refraction coefficientsamplitude ratio of reflected p-wave tends to the unity, on
we have used the data for crust as solid medium followingthe other hand, the reflection coefficient for the reflected
Choi and Gurnis28 and water as liquid medium. SV-wave equal zero @ = 0°,90°, increases to arrive to
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its maximum value and then decreases with the increasingrom Figs. 6-8 that the amplitudes of the reflected
of angle of incidence. Physically, we concluded that thep-wave, refracted T- and SV-waves start from their
reflected and transmitted T- and p-waves start from theirmaximum values and decreases to tend zei-at9(° ,
maximum values and tend to zero for T-waves, refractecamplitude ratio of reflected T-wave tends to the unity, on
T- and p-waves that indicate to the interruption of them atthe other hand, the reflection coefficient for the reflected
the maximum values of the angle of incidence butSV-wave equal zero @ = 0°,90°, increases to arrive to
reflected p-wave arrives to unity for the maximum angle its maximum value and then decreases with the increasing
of incidence, also, the reflected SV-wave starts and arrivesf angle of incidence. Figs. 6 and 8 display the variation
to zero at the minimum and maximum valueséthat  of the amplitudes ratiog; = (1,2, ...,5) with the angle of
indicate to the creating of the reflection coefficient if incidence of T-wave for variation of magnetic field with
6 = 0° and interrupted af = 90°. and without initial stress. It is shown théf;|, |Z;| and
With the variation of the magnetic field in the presence or|Zs| decrease with an increasing of magnetic field in the
absence of initial stress, it is seen thaf| decrease with presence and absence of initial strg&s| increases but
an increasing of the magnetic field parameter|Bylf,|Z4| Zslincreases in the presence of initial stress and decreases
and |Zs| increase,|Z;| increase with the increasing of if the initial stress absence. Also, it is clear that|, |Z»|,
magnetic field in the presence of initial stress but|Zz| and|Zs| in the presence of initial stress larger than
decreases if the initial stress absence. It is shown that itheir corresponding in the absence of initial stress, that
the initial stress is absenci;|,|Z;| and|Zs| larger than  indicate to the negative effect of the initial stress on the
the correspondence in the presence of initial stress, vicamplitudes ratios but a positive factor (fa|.

versa in|Zz| and|Z,|. Fig. 7 shows the amplitudes ratios with the angle of
Fig. 4 plots the amplitudes ra:os with the angle of incidence and variation of the initial stress in the presenc
incidence and variation of the initial stress in the presenc or absence of the magnetic field. It is appear tEatand

or absence of the magnetic field. It is obvious thaf |Z3| increase with the increased values of the initial stress
and |Z3| increase with the increased values of the initial but |Z,|, |Z4| and|Zs| decrease, also, we concluded that
stress butZ,|,|Z4| and|Zs| decrease, also, we concluded the absence of the initial stress makes small interruption
that the absence of the magnetic field make smallon |Z;|, |Z3] and|Z4| but an additional factor ofZ,| and
interruption onZ;|,|Z;|,|Zs| and|Z4| but additional factor  |Zs|.

on|Zs|. Finally, for the incidence SV-wave, Figs. 9-11 display the
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Fig. 11: Variation of the amplitudes (1,2, ...5) with restpect tq8,H) of SV-wave with and without variation of initial stress.

varia:on of the amplitudes ratia% = (1,2, ...,5) with the  with the angle of incidence are obtained in the framework

angle of incidence of SV-wave for variation of magnetic of GL theory, discussed numerically and illustrated

field and initial stress. It is shown th@;|,|Z2|,|Z4| and  graphically.

|Zs| start from their maximum values arriving to their The following conclusions can be made:

minimum values if 6 = 9C°. It is shown that the

amplitudes|Z;|,|Z»],|Z4| and |Zs| increase slight with an

increasing of magnetic field but|Z3| decreases, also, we

concluded that if the initial stress neglected, the absolut 1.The reflected and refracted amplitudes depend on the

values of the amplitudes take large values comparing with  angle of incidence, initial stress and magnetic field,

the corresponding values in the presence of initial stress. the nature of this dependence is different for different

From Fig. 10, it is obvious that the absolute values of the  reflected waves.

reflection coefficients ratios excejl;| and|Zs| decrease 2.The initial stress and magnetic field play a significant

slight with an increasing of initial stress. role and the effect has the inverse trend for the reflected
and transmitted waves.

9 Concluding remarks.

We model the effect of initial stress, and magnetic field onFinally, it is observed that the reflection and refraction
reflection and refraction of a plane waves at a solid-liquidcoefficient is strongly appear in the phenomena that has a
interface under perfect boundary conditions. The wavedot of applications, especially, in Seismic waves,
amplitudes ratios with initial stress and magnetic field Earthquakes, Volcanoes, and Acoustics.
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