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Abstract. The main aim of present study is to show the effect of gravity, initial stress and magnetic field on the
Rayleigh waves propagation in homogeneous orthotropic magneto-thermoelastic medium in the context of Three
Phase Lag (TPL) model at two temperature. The governing equations of thermoelasticity have been solved by
normal mode technique to deduce the frequency equation for Rayleigh wave with relevant boundary conditions.
Special cases have been derived for isothermal and thermally insulated surfaces. Computer simulation is used for
numerical discussion to show the effects of various parameters on phase velocity of Rayleigh waves. The variation
in phase velocity corresponding to wave number has been demonstrated graphically in the presence of gravity,
initial stress and magnetic field.
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1. INTRODUCTION

It is well known fact that classical coupled theory of thermoelasticity had major drawback
regarding thermal wave showing infinite speed with parabolic heat equation. To overcome this
inconsistency, various theories had been proposed in last five decades. Lord and Shulman [1]
proposed a theory in which one relaxation parameter was used in modified fourier law and the
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heat conduction equation transformed into hyperbolic form. Green and Lindsay [2] formulated
a new theory of generalized thermoelasticity that involves heat conduction equation with two
relaxation times. Green and Nagdhi [3-5] formulated three generalized thermoelastic theories
are known as GN-I, II, III for homogeneous isotropic materials that involves propagation of
thermal waves with finite speed. GN-II & III theory involves the heat conduction equation
without and with energy dissipation respectively. Tzou [6] developed the Dual Phase Lag (DPL)
theory of thermoelasticity which consider interaction of phonon-electron at the microscopic
level. In Dual Phase Lag (DPL) theory, 7, (heat flux gradient) and 77 (temperature gradient)
are used in modified form of fourier law of heat conduction. Choudhri [7] formulated Three
Phase Lag (TPL) thermoelasticity that involves modified Fourier law using three phase lag in 7,
(heat flux gradient), 77 (temperature gradient) and 7, (displacement gradient) in heat conduction
equation. Three Phase Lag (TPL) model have been used in catalytic reactions, phonon-electron
interactions and nuclear boiling problem.

During the last one-decade, extensive work has been done in analyzing the effect of various
parameters on the propagation of surface waves in thermoelastic medium. Abo-Dahab [8] in-
vestigated the impact of various parameter like rotation, initial stress and effects of voids on
P-waves. Abo-Dahab [9] and Ivanov and Savona [10] reviewed orthotropic half space for prop-
agation of surface waves in thermoelastic medium. Othman and Said [11] studied the influence
of diffusion and internal heat source on the thermoelastic medium at two temperature in the
context of Three Phase Lag (TPL) model. Singh and Verma [12] investigated the Rayleigh
wave propagation in thermoelastic medium in reference to various theories of generalised ther-
moelasticity. Rossikin and Shitikova [13] studied the polarized thermoelastic medium for the
propagation of surface waves in the presence of heat conduction and thermal relaxation times.
Sharma and Kaur [14] studied the impact of voids in the rotating thermoelastic medium on
the propagation of Rayleigh waves. Sharma et al. [15] discussed Rayleigh waves propagation
in isotropic solids under the effect of different parameters like relaxation times, micropolar-
ity and microstretch. Shaw and Mukhopadhyay [16] explained thermo-microstretch isotropic

half space in the presence of electromagnetic effects for the propagation of Rayleigh waves.
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Abd-Alla et al. [17] investigated the magneto-thermoelastic half space for Rayleigh wave prop-
agation under the influence of gravity, initial stress and rotation. Kumar and Kansal [18] studied
the propagation of Rayleigh waves in thermoelastic medium with thermally insulated bound-
ary within the framework of generalized thermoelasticity. Stroh [19] used the mathematical
methods to study the basic equations of elasticity in anisotropic medium. Vinh and Seriani [20]
analyzed the basic equations for the gravitational effect on Rayleigh wave propagation in a non-
homogeneous orthotropic thermoelastic medium. Kumar and Gupta [21] studied the influence
of phase lag on propagation of Rayleigh wave in thermoelastic medium with mass diffusion.
Kumar et al. [22] discussed the effect of viscosity on phase velocity of Rayleigh wave propa-
gation in anisotropic medium in the frame of Three Phase Lag (TPL) model. Biswas et al. [23]
examined the Rayleigh wave propagation in the context of Three Phase Lag (TPL) model of
thermoelasticity in orthotropic solid.

Chen et al. [24-26] formulated the theory of heat conduction that based upon two temper-
atures ® and 7 where O represent conductive temperature, 7 represent thermodynamic tem-
perature and a* represent material parameter. If a* — 0, this imply that ® — T, hence two
temperature theory coincide with classical theory. Warren and Chen [27] examined the effect of
two temperature on propagation of wave in thermoelastic medium. Youssef [28] formulated a
theory of generalized thermoelasticity by considering the hypothesis that heat supply in elastic
bodies depends upon conductive and thermodynamic temperature and derived the frequency
equation. Puri and Jordan [29] examined plane waves propagation in thermoelastic medium
with two temperature theory.

In this present study, orthotropic magneto-thermoelastic half space has been examined for
propagation of Rayleigh waves in context of Three Phase Lag (TPL) model with two temper-
ature. The frequency equation of Rayleigh wave has been derived using normal mode tech-
nique at two temperature with relevant boundary conditions. The variation of phase velocity of
Rayleigh waves corresponding to wave number are represented graphically to demonstrate the

effect of gravity, initial stress and magnetic field.
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2. FORMULATION OF THE PROBLEM AND GOVERNING EQUATIONS

Consider an orthotropic thermoelastic solid in the presence of initial stress P; and plane strain
is parallel to x; — x3 plane whereas the boundary x3=0 is considered to be stress free. The
Rayleigh surface waves propagates along the direction of x; axis. Body forces in the presence

of acceleration of gravity are X1=0; X3=-g if initial stress field is hydrostatic

(D o11=033=1,713=0

where the function of depth represented by Y. The initial stress in equilibrium form is given by:
T1=0Y3-pg=0

Consider Maxwell equation for perfectly electric conductor in the absence of displacement

current by assuming medium perfectly conductor (Mukhopadhaya and Roy [30])

) Vxb=1J

. ob
(3) VXE= _ueg
“4) V.hb=0

Here b is perturbed magnetic field b = V x (ii x B); B = By+b; ii = (u1,0,u3); B = (0,By,0)
g represent gravity, E represent the electric density, By represent primary magnetic field, u,

represent magnetic permeability.

(5) O11.1 +T133 — P33+ UeBh (w1 11 +u3.13) — pgusy = pii

(6) 0333+ Ti31 — PLan1 3+ WeB(u3 33 +u1.13) — pgui1 = piis

979 2719 . J . J
(7N K; 1+TTE ET’%JFKI 1+TTE ET’“JFI% 1+TVE T3+ K 1+Tv5 T

d  T7 97| 92
= 1+Tqa+7w w[pce(%LTo(B]um+B3M3,3)]

Here 77 represents temperature gradient, 7, represents heat flux gradient, 7, represents thermal

displacement gradient, K;; represents the components of thermal conductivity, K;;. represents
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material constant characteristics, f3;jrepresents thermoelastic tensor, p represents mass density.

The two temperature relation is given by
®) O=T—a"[T11+T33]

In two temperature relation ® represents conductive temperature, T represents absolute temper-
ature, a* represents two temperature parameter.

The stress-displacement relation for incremental are given by

) o11 = (Cii+Pur + (Ci3+Puz 3 — 1©
(10) 033 = Ci3u1,1 +C33u3 3 — 30
1
(11) T13ZE(CH—C13)(M1,3+M3,1)
1
(12) ;) = 5 (ui,j + 1)

Substituting the equations (9)-(12) in (5)-(6), hence we obtained as:

1 Ci1+C 3P
(13) (C11+P1+ueB%)M1711+§(C11—C13—P1)M1,33+ %JrThrueB(z) U3 13

—B1O®,1 —pgus 1 = pui

Cn+C P
(14) nrés A

1
5 §+ue35 ui3+ = [Cii —Ci3+Piluz 11 — B30 3

2

+ (C33 + MeBj)u3 33 + pgur1 = pii3

3. SOLUTION OF THE PROBLEM

The relationship between displacement potentials ¢ (x1,x3,7), W(xj,x3,¢) and displacement
components u, u3 are assumed as follows:

uy=¢;—
) 1=01—-VY3

uz = Q3+ Y
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Substituting the value of expression (15) in (13)-(14) and (7), it is observed ® and W satisfied

the equations:

(16) (Cr1+ Py + 1eB3) (9,11 + 933) — pgds — pgy1 — 1O = pé

7)

{C33 —Ci3—Ci1— P

1 .
> } Y33+ =(Cli —Ci3+P)Y 1 +pgd 1 =py

2

dl o dl o Jd d
(18) K3 [1 ‘i‘TT_} =—T33+K [1 ‘i‘TT_} —T11+K;3 [1 +Tv_:| T334+ K} {1+fv—] T

dt | ot dt | ot ot ot
e 2 T o+ Tl (01— o]+ sl )
= Ity t 55| 5z Pce®@+ Tolpr 011 —W13]+B3(033+ w3

Equations (16) and (17) are in equivalence to (13) and (14) respectively in the context of
boundary conditions. Here equations (16), (17) and (18) are considered as the solutions.
The following are mechanical and thermal boundary conditions assumed in case of thermally

stress free surface:

1 Normal stress component vanished 633 =0
2 Tangential stress component vanished 7;3 =0
3 Thermal conditions g3 +/h® = 0 and for thermally insulated surface # — O and for

isothermal Surface h — o

4. NORMAL MODE ANALYSIS

Consider the harmonic waves propagates along x; axis and ¢, ¥ and T can be assumed in the

following form using normal mode technique.

(

0= U(x3)ei(x(x1 —ct)

(19) V= V(x3)eia(x1—ct)

T — W(X3>eia(xlfct)
\

Here phase velocity is represented by ¢ and wave number is represented by o. Using the

value of ¢,y and T in the Equation (16), (17) and (18)

(20) [(C1 + Py + ueB3)(D* — o?) — pgD+ pa*P|U — pgiaV — B (1 +a*a* —a*D*)W =0
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2C33 — Cy3—Cyy — P Ci—Ci3+P
Q1) pgiaU+K 33 132 1 I)Dz—oﬂ(llfﬁl)erazcz]V:O

(22) [(ic®cKim) — a*myK; + peo(1+a*a® —a* D)o’ c?) + (Kimy — iKzoiemy ) DX |W

+ (ToB3D? — TyBro?) U + (iaTp Bz — iaTpBy ) c*)DV =0

2 . .
Where D? = 57%, m; = an§7 my = "mi‘s‘, m3=1—iacty, my =1—iact,,
"0l 2
ms=1—iotcty— —5-+

Eliminating U,V and W from equations (20),(21) and(22). Hence we get
(D —ID* +JD* —K)(U(x3),V(x3),W (x3)) =0
In other words it can be reduced to as follows :
(23) (D* —TH)(D* ~T3)(D* ~T3)(U(x3),V (x3), W (x3)) = 0
Where I'1, I'; and I'; are positive solutions of following characteristic equation
(24) -4+ Jr’ -k =0

Equation (24) gives the positive roots as follows:

= \/%[stin(e) -1, = \/%[—I—d(\/gcose+sine)],f'3 = \/%[—I—f—d(\/gwse—ksme)]

Where d = V12 —3J, e = @‘ and f = 213—921dJ3+27K

7 H1ady +ajaazayg — a*ajagao +ayagary — a*axasao + azasar +a* Prazarz —a*Pragarn

ajapay) —a*ajararg — a*Prazarn

N Biaxazaiz + a*arasaig — azasay
ayapay) —a*ajazajg—a*Prarain

Jo ajagag +ajaragal + arasag + arasararg — a*asagdig + asaga) — a*aéalo + aéan
ajarai) —a*ajaraig — a*Prazain

n a*Bragaiz — Prazaraiz + Prazagair + a*asagayg — asagai +a*Pragaia
ajaxay| —a*ajaxayg — a*Prazann



2688 MANDEEP SINGH, SANGEETA KUMARI

2 2
_as4agag + asazagalg + dgdy + agddio — Biazagaiz — asagag — asazagaio — Prasazais

K * *
ayaza); —arayadip —a 1316126112

2C3;—Ci3—Cyy — P Ci1 —Cis+ P
a1 = Cuy + P + HeBy, az=< e ‘>,a3:(112131

> , dq = —a1a2+pa262
as = — ag = pgia, a;=1+a"a?, ag=—az0*+pa*c?, ag=ia’cKym; — o*mK?,
g? g ) 9 I 1

2.2 . 2.2 4 2 . . 2.2
ajp = pc.o c”, a :K§m2—1K3(Zle, aln :Toﬁ306 cT, a3 = TOB3OC c, a4 = (lOCT()ﬁ3—lOCToﬁl)O£ C

when x3 — oo the equation is bounded and in other words it can be drafted as follows:

3
U(x3) = .;Aiexp[—l“im]

1=

3
(25) V(x3) = ;1 Biexp[—T'ix3]

3
W (x3) = ;1 Ciexp[—T'ix3]

\ i

Where A;, B;,C; are constants for i=1,2,3
B,' = b,‘A,‘ and Ci = d,‘A[

Where

—ag(a1nl? —a3)

di =
' aglag +ajo(ar — a*Fiz) + allfg] + a14T[B1 (a7 — a*l’?)]

(alr,.z +ag+asli) — Bi(a7 — a*Fiz)di
ae

bi =

Hence the solutions of equations (16), (17) and (18) are given by

( 3
0 =Y Ajexp[-Tixs+ia(x; —ct)]
—1

=

3
(26) vy =Y biAjexp|—T'ix3+ic(x) — ct)]
i=1

3
T =Y diAjexp[-Tixz +ia(x; —ct)]
=1

\ 1
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5. FREQUENCY EQUATION

The stress components in context of thermoelastic potentials at two temperature is given by:

(27) 033 =c130.11+¢33033 — (c13—¢33) W31 — B30 =0

Ci1—Ci3
(28) T3 = (T) 2013 — w33+ w3 =0
Two temperature gradient is associated to each other g3 (Normal component of heat flux vector)

by the following relation:

—K3(1+ 7DD —Ki(1+1,D) | 00

(29) q3 = = 3
D'(1+t,D' +(4)D"?) 13

d /
Where E =D, 0= T—a*[TJl —l—T733]

Using the boundary conditions in equations (27), (28) and (29). The linear equations in terms

of A1,A; and A3 are obtained as follows:

(a7 —a'T2)(NT;+h)diA; = 0

Mw

(30)
=1

1

3
(31) (337 — c130% — (13 — c33)ialih; — Bsy(a7 — a*TH)di)A; = 0
=

3
(32) [b:T? 4+ 2iol; 4 a?bi]A; = 0
=1

1
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—iK30cTs -i-K;)< T4
—i0CcTs

Here n =

The non trivial solutions of equations (30), (31) and (32) exist if

(33)
[c33T — 130 — (13— c33)ial by — B3 (a7 —a'T3)dy ] x [(bal5 +2ials + a?by) (a7 —a*T3) (NT3 4 h)ds —

(b31—% +2ial’s + Oézbg) (a7 — a*l“%) (T]FZ + h)dz] [6331—% —C13 062 — (C13 — C33)i(XF2b2 — ﬁ3 (a7 — a*l—%)dz] X
(b33 +2ials + a®b3) (a7 — a*T3) (T + h)dy — (b1 T3 +2ial’| + &by ) (a7 — a*T3) (T3 + h)ds)
[6331—% *CBOCZ — (613 *C33)i0€1—‘3b3 *ﬁ3 (Cl7 *a*l—%)dﬂ X [(bll—% +2ial + Otzbl)(ch —a*l"%)(nl“z +h)d2*

(byI5 4 2ialy + o6?by ) (a7 — a*T3) (T + h)dy] = 0

Equation (33) represents the required frequency equation for Rayleigh wave propagation in

orthotropic thermoelastic half space in the presence of gravity, initial stress and magnetic field.

6. SPECIAL CASES

Case 1: For thermally insulated surface
By applying the boundary condition g3 = 0 at x3 = O for thermally insulated surface, then

equation (33) transform into

(34)
[C33F% —C13,a2 — (C13 —C33)i0€F1b1 —ﬁg, (a7 —a*F%)dl] X [(b2F§+2iocF2+ azbz)((h —a*F%)F3d3—

(b33 +2i0T3 + a?b3) (a7 — a*T5)Tada][e335 — c130% — (c13 — ¢33)ial2by — B3 (a7 — a*T5)da] X
(305 +2ial3 4+ a®b3) (a7 —a* T3 1dy — (b3 +2ial + a®by ) (a7 —a*T3)T3d3][c335 — e300 —
(6‘13 — C33)i(Xr3b3 —Bs (a7 — a*l“%)dﬂ X [(blr% +2ial’y + (X2b1)<a7 - a*l—%)rzdz—

(bzl—% +2ial s + (Xzbz) (a7 — a*l“%)l“ldl] =0

Case 2: For isothermal surface

By applying the boundary condition 7 = 0 at x3 = O for isothermal surface, then equation
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(33)transform into

(35)
[033l—% —6‘13062 — (C13 —C33)iOCF1b1 —ﬁ3 (617 —a*l“%)dl] X [(bzl"§+2iocl“2+ (Xzbz)(cw —a*l’%)d3—

(bgl—% +2iol’s + (Xzbg)(a7 — a*l—%)dz] [0331—% — 013062 — (013 — C33)i(XF2b2 — ﬁg, (a7 — a*l—%)dz] X
2 | o: 2 N 2 | H: 2 a2 2 2

[(b3F3+21aF3+a b3)(a7 a Fl)dl (b1F1+21aF1 +a b])(a7 a F3)d3][633r3 c130

(c13—c33)ialsbs — B3 (a7 —a*T3)ds] x (b1 15 4-2ialy 4+ o?by ) (a7 — a*T3)dy — (baT5 +2ial+

o’by) (a7 —a*T)d)] =0
7. NUMERICAL RESULTS AND DISCUSSION

Relevant parameters for Cobalt material (Sharma et. al [31]) are assumed for numerical
discussion. The results are represented graphically for the impact of various parameters like
initial stress, gravity and magnetic field on phase velocity (c) of Rayleigh wave propagating in

orthotropic thermoelastic medium.

c11 =3.07 x 101 Nm™2, ¢33 =3.581 x 10""Nm=2, ¢13 =1.650 x 10" ' Nm—2
cas =151 x 10"Nm=2, ¢, =4.270 x 10°J /KgK, Ty =298K

Bs =6.93 x 10N /m?’K, p =8.837 x 10°kg/m>, B; =7.04 x 105N /m’K

Ky =6.89 x 10°W /mk, K;=1313x10°W /s, K3 =7.011 x 10°W /mk

K} =154x10°W/s, 7,=2.0x1077s, 77 =15x10""s, 7,=1.01x 1078

Phase velocity w.r.t. wave number at different two temperature
parameter (a*)

4 5
3.6 i
3.2 /l
2.8 /.

4
24 ’/ .
€x102 2 - & | e a*=0.1

1.6 o e a*=03
1.2 /’
0.8 - >l Y a*=0.9
0.4 e

0 f———mmmmantlT ‘ : |

0 0.02 0.04 0.06 0.08 0.1 0.12
Wave Number(a)

FIGURE 1. c (Phase velocity) corresponding to o (wave numbér) at distinct

value of a* in the presence of gravity (g =9.8)
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Phase velocity w.r.t. wavenumber at different two
temperature parameter (a‘)

4 r=

3:5

3 i

25 - F

cx10% 2 ......... a*=0.1

15 -

0.5 s

(i i S ms

0 0.02 0.04 0.06 0.08 0.1 0.12

Wave Number(a)

FIGURE 2. c (Phase velocity) corresponding to & (wave number) at distinct

values of @* in the presence of initial stress (P = 109)

Phase velocity w.r.t. wave number at different two temperature
parameter(a*)

4 =

3.5

3

2.5 ’

cx10® 2 - a e a*=0.1

15 5

05 - e

0 | IS fessitis

0 0.02 0.04 0.06 0.08 0.1 0.12

Wave Number(a)
J

FIGURE 3. ¢ (Phase velocity) corresponding to ¢« (wave number) at distinct

values of @* in the presence of magnetic field (Bg = 1)

Effect of gravity on phase velocity in isothermal surfaces

3.6
3.2
2.8
24
cx102 2 - = =g=38
1.6 4
1.2
0.8 - 3 g=9.8
04 ST e

0 b g S I IO - = =

0 0.02 0.04 0.06 0.08 0.1 0.12
Wave Number(a)

FIGURE 4. ¢ (Phase velocity) corresponding to & (wave number) in isothermal

surface at distinct values of g, P| = 10%, By=1
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Effect of Initial Stress on phase velocity in isothermal surfaces
4
3.6
32
2.8
24
cx 102 2 - = =P;=1.2x10°
16 ~===-P=14x 10°
1.2
0.8 ==
0.4 s

P;=2.3x 10°

0 i o e o
0 0.02 0.04 0.06 0.08 0.1 0.12
Wave Number(a)

¥
FIGURE 5. ¢ (Phase velocity) corresponding to & (wave number) in isothermal

surface at different values of P;, 2g=9.8, By = 1

Effect of Mangnetic field on phase velocity in isothermal surfaces

4

3.6

3.2

2.8

24
cx 102 2 ; = = =Bo=1
1.6 Bo=3
1.2 i
0.8 ; ==
0.4 A -~

[ —— Y S
0 002 004 006 008 01 0.12
Wave Number(a)

FIGURE 6. c (Phase velocity) corresponding to & (wave number) in isothermal

surface at distinct values of By, g=9.8, P| = 10°

Effect of gravity on phase velocity in thermally insulated surfaces

4
3.6
3.2
2.8
2.4
cx10® 2 . - - -g=38
16 > cssweged
1.2
0.8 )
0.4 > ; SV

g=9.8

0 0.02 0.04 0.06 0.08 0.1 0.12
Wave Number(a)

FIGURE 7. c (Phase velocity) corresponding to ¢ (wave number) in thermally

insulated surface at distinct values of g, Bo = 1, P; = 10°

2693
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Effect of Initial stress on phase velocity in thermally insulated surfaces
4
3.6
3.2
2.8
2.4

cx10® 2 = = =P;=1.2x 10°
1.6 Pi=1.4 x 10°
2 Pi=2.3x 10°
0.8
0.4 ==E T

b T e ®S
0 0.02 0.04 0.06 0.08 0.1 0.12
Wave Number(a)

FIGURE 8. c (Phase velocity) corresponding to o (wave number) in thermally

insulated surface at distinct values of Py, g=9.8, By =1

Effect of Magnetic field on phase velocity in thermally insulated surfaces

4
3.6
3.2
2.8
24

cx102® 2 - = =Bo=1
1.6 Bo=3
1.2 Bo=S
0.8 _- 2
0.4 e
0 e e e i g WP = = 7
0 0.02 0.04 0.06 0.08 0.1 0.12

Wave Number(a)

FIGURE 9. c (Phase velocity) corresponding to & (wave number) in thermally

insulated surface at distinct values of By, g=9.8, P, = 10°

Figures 1-3 represents the variation of ¢ (phase velocity) with respect to & (wave number) in the
presence of gravity ( g=9.8 ), initial stress ( P, = 10° ) and magnetic field ( By = 1) at distinct
value of two temperature parameter (a*). It has been observed that the phase velocity increases
with the increase of wave number for the value of a* = 0.9. The phase velocity increases
relatively fast for a* = 0.3 as compared to a* = 0.9, but this increment of phase velocity is even
more pronounced for the value of a* = 0.1.

Figures 4-6 represents the variation of ¢ (phase velocity) corresponding to & (wave number)
at distinct values of gravity, initial stress and magnetic field in isothermal surface at the two
temperature parameter (a* = 0.1). It has been noticed that at low values of gravity, initial stress

and magnetic field, the variation in phase velocity with increasing wave number is more evident
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than at higher values of these parameters, but this enhancement of phase velocity is almost
identical in the case of initial stress (P; = 1.2 x 10%), (P, = 1.4 x 10°) and similar behaviour in
variation of phase velocity has been observed at magnetic field (By = 3) and (By = 5).

Figures 7-9 represents the variation of ¢ (phase velocity) corresponding to & (wave number) for
distinct values of gravity, initial stress and magnetic field in thermally insulated surface at the
two temperature parameter (a* = 0.1). It has been noticed that phase velocity shows identical
trends in thermally insulated surfaces for all the parameters gravity, initial stress and magnetic
field like isothermal surface. It may be attributed to the fact that thermoelastic dissipation of
energy may not be dominant in isothermal surfaces because the Rayleigh wave propagates with
high phase velocity at low value of uniform absolute temperature. It shows that thermoelastic
dissipation is negligible with high phase velocity in isothermal surfaces, but insulated boundary

system retains the energy and has limited impact on Rayleigh wave’s phase velocity.

8. ConcLusioN

The Rayleigh waves propagation in magneto-thermoelastic medium in the context of Three
Phase Lag (TPL) model at two temperature has been studied for homogeneous orthotropic half
space. Normal mode analysis technique has been employed to derive frequency equations for
isothermal surfaces and thermally insulated surfaces with relevant boundary conditions. The
impact of various parameters like initial stress, gravity and magnetic field on phase velocity of
Rayleigh waves corresponding to wave number has been analysed. Based upon numerical and

analytical observation, it can be concluded that:

(1) The phase velocity of Rayleigh waves in orthotropic solids increases with the increase of
wave number and this trend of variation in phase velocity with respect to wave number
is almost identical in the presence of initial stress, gravity and magnetic field.

(2) The variation of phase velocity with respect to wave number is not so much pronounced
with the increase of two temperature parameter (a*) in the presence of initial stress,

gravity and magnetic field.
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(3) The variation of phase velocity in reference to increase of wave number is more evident
at the low value of gravity, initial stress and magnetic field than at higher values of these

parameters.
(4) Even though this problem is considered as theoretical one, but all these observations can
provide useful information for analysing the vital parameters in the field seismology,

mine engineering and geophysics.
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