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_Abstract

In this paper, dispersion equation for Stoneley waves at the interface of thermoplastic diffusion solid
half space and micro stretch thermoplastic diffusion solid half space have been derived. Numerical
computations are performed for a peculiar model to study the variations of phase velocity and
attenuation coefficient with respect to wave number. Also the components of normal stress, normal
displacement and temperature distribution are obtained and shown with the aid of graphs. Some
specific cases are also deduced.
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1. Introduction

Thermoelasticity covers a broad field of developments. It consists of the theory of heat transfer and the
theory of strains and stresses due to heat flow, when coupling of temperature and strain fields occur.
Thermoelasticity makes it possible to determine the stresses caused by the temperature field, and
moreover to calculate the scattering of temperature due to operation of internal forces which vary with
time.Besides the contradiction of infinite propagation speeds, the classical dynamic thermoelasticity
theory offers unsatisfactory description of a solids response to a fast transient loading and at low
temperatures. Such drawbacks have led many researchers to advance various generalized
thermoelasticity theories and they proposed thermoelastic models with one or two relaxation times,
model focused on two temperatures , models with absence of energy dissipation, a dual -phase-lag
theory , even anomalous heat conduction described by fractional calculus or non local thermoelastic
models.Surface wave propagation for thermoelastic orthotropic granular media under the influence of
initial magnetic field was investigated by Ahmed and Abo-Dahab [1]. Kumar,Garg and Ahuja [2]

obtained the reflection and transmission coefficients at the boundary surface of elastic and microstretch
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thermoelastic diffusion media.Abd-Alla, Khan, and Abo-Dahab[3] and Kumar and Kansal [4]
investigated various problems surface waves in viscoelastic fibre-reinforced anisotropic media with
voids and in transversely isotropic thermoelastic diffusive plate.Eringen [5] explored microcontinuum
field theories. Kumar and Chawla[6] studied wave propagation at the imperfect boundary between the
layers of transversely isotropic thermoelastic half-space with diffusion and an isotropic layer .In this
paper, dispersion equation for Stoneley waves at the interface of thermoelastic diffusion solid half space
and microstretch thermoelastic diffusion solid half space have been derived. Numerical computations
are performed for a peculiar model to study the variations of phase velocity and attenuation coefficient
with respect to wave number. Also the components of normal stress, normal displacement and
temperature distribution are obtained and shown with the aid of graphs. Some specific cases are also
deduced.

2. Basic Equations

Following [7,8,9], the governing equations for the problem under consideration can be taken

A+ 2u+ K)grad(divu) — (u + K)curl(curl i) + K curl (ﬁ + Aggrad ¢*

—p1(gradT + 1, grad T) — B, (gradC + t*gradC) = p 22 6t2’ 1)
(a + B +y)V(div @) —y curl(curl ¢) + K curl u — 2K = pj ZZT?' 2)

. 2 e
@Vp" 1y (14 1) T 41z (1+7 ) € = g™ = Aodiv i = pjo 5 3)

2 2 2
K*V2T = B, T, i+$Toa— divi + T, a+eroa @+ pC* 6+T06 T
ot ot? ot ot? ot ot?

62
+aT, (at +y; atz) C, (4)
DB,V?(div i) + Dn,V2¢@* + D V2(1+ a)T+ a+ 02 C
B ivu n,Vep* a T, 5% % ET 52
_ 2 19\, _
DbV (1471 2)C =0 (5)

and constitutive relations are

aul ou; ou; . 0
tij = A bij + 1 % + 9%, +K x, Ut + 089" — B (1 T T &) Ty

-, (1+ 7' 2) Csy, (6)
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_ 99; 09; d¢"
m;; = a@k,kdl] + ﬁ ox; +y ox; + bOSkU oxr , (7)
« _  0¢” 9¢;
Ak = Qg axy, + boek]m X’ (8)

where

K,ay, 4 Ay, B, 7,0y, e, » material constants , ¢ =(¢,,®,,¢,) — microrotation vector, ¢ — scalar
microstretch function., B, = (34 +2u+K) ey, B, =(34+2u+K)ay, 11 = BA+ K + 2p)ae,,

m = @A+ K + 2wac,, o, &, — coefficients of thermal expansion(linear), &, o, — coefficients of
diffusion expansion (linear), J — microintertia, j, — microinertia of the microelements, m;;
—components of couple stress tensors respectively, 2,,* — microstress tensor, z*,7° — diffusion

relaxation times with0<7° <7', 7,,7, = thermal relaxation times with0 < 75 < 74, K" - coefficient
of the thermal conductivity.

. 0 1
Here for coupled thermoelastic model 7, =y, =7 =7, =7 =0,

= 7, =0,
Lord-Shulman model requires e=1y =1,
7, =7, €=1
Green-Lindsay (G-L) model requires
=0, y,=7° where £°>0.
3 Thermoelastic with diffusion

Following [8], the governing equations for a homogeneous isotropic thermoelastic diffusion solid not

possessing body forces, heat sources and mass diffusion sources are given by

9%

(2 +2@)V(div &) — fcurl(curl @) — By (gradT" + 7, grad 'T") - B, (gradC_ + flgradé) =Pz

(9)

—room 5 (0 o 02\ 4. = = (0  _ \m  _= (0 . _ 0%\ =

K V2T=,81To(a+sroﬁ)dlvu+pC (E"'TOE)T‘FQTO (E-H/lﬁ)c' (10)
T _ 0\~ 0 __062___2 0 =
DB,V (dwu)+DaV (1+71E>T+ a+sr FT5) C — DbV (1+T &>C=O,
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(11)

and constitutive relations are

tyj = Ay 8y + ﬁ(; + —') ~ B8y T+aT - B0, (C+70), (12)

an axi

4. Problem formulation

We take a homogeneous isotropic generalized thermoelastic diffusion half-space M; overlying a
homogeneous isotropic microstretch generalized thermoelastic diffusion half-space M, connecting at
the interface X, = 0. The origin of the coordinate system (X, X,, X,) is taken at any point on the plane
horizontal surface X, =0. We choose the X, -axis in the direction of wave propagation in such a way
that all the particles on a line parallel to the X, axis are equally displaced. Therefore, all field quantities
are independent of the X, coordinate. Medium M, occupies the region —o < X, <0 and the region
0 <X, <o is occupied by the half-space of M, . The plane X, =0 represents the interface between two
mediaM, and M, .

We define all the quantities with attached bar for medium M, and without bar for medium M, .

For the two dimensional problem, we take

For medium M,

U(x, X, 1) = (U, 0,1;), ¢=(0,9,,0), (/’* = (9*()(11 X3, 1),

(13)
T:T(X1'X3’t)’ C =C(X1,X3,t),
and, for medium M,
ﬁ(xl’ X3,t) = (U1101 Us)’ = T(Xv Xs’t)1 C_: = C(Xp X3,t), (14)
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Thermoelastic diffusion medium M,

. Microstretch thermoelastic diffusion medium M,

»
» Xl

Fig.1. Geometry
X2

Define the dimensionless quantities as

0% o OX  peol . PGl - pep, o« pPe . ij
X1: 1X = ,u = 1u = 1¢ = 1¢ :—¢’ti.:—1
¢’ o @ N ERE K . AL

O g L om. . A . . or B N 6,
tij t|J mij: 1) Y = /’Lla) ’ :l,T :l’c :ﬂZ(;?,C ﬂZC t _a)t (15)

BT, ¢AT, cpT, T, T, P pcl
(T O, T )—a) (Z’ e Tl,rl),(LTl,Ug)—pﬁcf (L_Il,U3)

1o

where

w*zpC*cf ¢ _A+2u+K

* ’ b ’

K P
The potential functions ¢, 7, ¢and  are introduced as
For medium M, 0, :¢7’1—l/7’3,u3 =¢7’3—H/7'1, (16)

and, for medium M, U =¢, —W 4, U, =@, +y/ 4, (17)

Putting the values of u, and u, from (16) in the equations (9)-(11), we obtain
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V¢ -7 T -a,7.C=¢, (18)
(1-5%)Vir =y, (19)
VT =2%3,V?$ +2°T +a,7°C, (20)
a,V's +a,r VT -a,7'v’C+7°C =0 (21)

Substituting the values of u; and u, from (17) in the equations (1)-(5), we obtain

Vi+a,p —7.T —a,r.C = ¢, (22)
(1-6%)Viy +a,0, =y, (23)
(a4V2 _as)(pz ~a,Viy =, (24)
(512V2 -a, ) -a,Vp+a,nT +a,.C=¢, (25)
VT =20 (8,V?$+a,¢ )+ 2T +a,7C, (26)
a,Vig+a, Ve +a. VT —a,rV’C+7°C =0, (27)
where
1 poc; 1y K 2K) o, A+u
] = K! ] = ’ *0 1 %o 15 " ol
(8.2,) pCf( %) 2 BT, (34:2:2) = JP( ' wzj pe;
- 1 (LB ATv pcia B ﬂz
(a8, 8,) K*w*( Pl ACHENENE gyl

' JN A vlc1 VzpCf] > Co o oumilitins szﬂza)*
a,,ag,dy, 2 = e ,5 ==—=1C = ——, 7w o
( e a10) Jo® (,0 P ﬂ1 ﬂlﬂZTO s Plo PG

Ti =Tlﬁ+1,ftl =Tlg+1,rt° =Tog+1,r§J =gr°§+1,
ot ot ot ot

2 2
rf:1+ylg,rf:1+grog,e . Ol ,V? = 0 +62.
ot o ox ok o o

Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Aryabhatta Journal of Mathematics and Informatics
http://www.ijmr.net.in email id- irjmss@gmail.com Page 356




IJMR

ao\d

Vol.09 Issue-01, (January - June, 2017)  ISSN: 2394-9309 (E) / 0975-7139 (P)
Aryabhatta Journal of Mathematics and Informatics (Impact Factor- 5.856)

5 Solution of the Problem

We assume the solutions of the form

: (28)
_ gzeig(xl,ct) ’ ¢* r @*eif(X1’Ct) ,T - -i:eif(h*ﬁ) A

¢
lﬁ — l/;eif(hfct) ’ ¢ — &eif(hfd) ’ W - &eig(xrct),
¢
C =Ce v,

where ¢ is the wave number, a)=§C is the angular frequency, and c is phase velocity of the wave.
Using (28) in equations (18), (20)—(21) and satisfying the radiation condition J,T_,C —0 as X; > —oo,
we obtain the values of ¢,T,C for medium M,

F = (Re™™ 4 g™ 4 Rg ™ )gH0),

T = (Ame ™ + Ae ™ + Ame ™ )e ), (29)

C= ('E‘lﬁzle_mlx3 + 'E‘zﬁzze_mzx3 + 'K‘sﬁzse_mgx3 )eig(xrcr)

where

M7, M5, M are the roots of the equation

D®+A'D*+B/D*+C; =0, (30)

12/d11’Bl 3/d11'61*:d14/611’

d
A, A, A are arbitrary constants and D = o
X

The coupling constants N;;,N,, N5, N, N,y , Ny, are given by
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= T 6 2 _ 1 \mrt 2 1 \m2 T 6 .1 /41 /2
Ny, =_|:_|22m1 "‘(5 |22 - |23)m1 +(§ |23 _|24)m1 :|/|:Illml + |12m1 + |13m1 :I’

, —[—Izzmg+(§2|22—|_23)m;‘+(§2|23—E4)m§]/[lnm§+_12m;‘+_13m§],

M =~ T + (7T, — 0 ) + (&2, ~ T )2 [ + o+ 2 ],

Ty =[ T + (&7~ T ) + (&2~ )2 + 220, ][ m® + T + Ly |

M = [~ + (&% ~ b )2 (£, = I ) M2+ &, | [T + Ty + oz

My = [ T2 (£ = g ) M+ (70— T )2 + 2, ][ e + o + 2 ],

and

Ly =0,,07, 1, = 57 (B, — Tp) +DysTuas by = ~0,p (0466, + G1) — Tio G + DTz + 8y (s i ),
f(zzgn Auhys )~ 0,0 — B8 (515+b15)l = 5,7 (@byg +bi7bys),

I, I (912b17 a14b19§ ) a14glG + ngbZS + a'21919’ 17 é: (a'.|.4glﬁ 21@19)— g12g18'
|18 B a14512’ |19 B 5 (a14§ b17 22) a14g14’ 5 (b17b226 g a14gl4) a14g13 i b22918 " a21920’
(a14gl3 22918 21920) I22 =&, b22 a14 157 a14 (§ blS ng) + b22922 - 8923 . b229247

6112515 blb197912_ 23§ 5 615 B16 8’914 b _5185‘121@152514519_ 15181

gle N 51 5 bl b19r g18 aiabzo _51661 g 51 61 5171 gzo 5 614617' _21 > 614519 3 _15_18’
0, = 5351 b15b17’ Oy = (bzz§ 6 2D 0oy 61 b14b17’

b, =&*(1-¢*).by, =-iécz, +1,by, =3, (-icr'¢ +1),by, = & (1-icz), by = &, (~icF'¢ +1),

516252( ) a71b17 q,(igc+er,s"c” 518:‘52(1_0270) igc, b19 —a,(i5c+ %),
6zo == (i§c+gf()§202),b21 =28 514’b22 =85 (—iCle§+l),b23 = a (—iCz_' 6Z+1)’b24 =igc(l-ie7"gc).

We write the appropriate values of ¢, ,T,C for M, (X, < 0) satisfying the radiation conditions as
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¢ = ('A‘lemix3 + Azem2X3 + Asem3x3 + A4em4X3 )eié(xrct),

@ = (An.e™° + An,e™e + An e™s + An, e )e

i (31)
T= (Ainﬂe"hxs + Aznzzemzxg + Aanzsem3X3 + A4n24em4X3 )eug(xl—ct)’
C = (A1n31emlxs + A2n32emz>(3 + A3n33em3X3 + A4n34em4x3 )eif(xl_ct).
where
mlz’ m22, m§, mf, are the roots of the equation
D8+A1*D6+B;D4+C;D2+D; 1 i

where A, B,,C, and D; are given by,

A =d,/d,,B =d,/d,,C =d,,/d,,,D =dy/d,,,

also
gy =— (s + By ), 8, = g+ blig— b +big (£, =1,, ) =a,1,,,
iy =~y + Bly, + By, (8% — L ) Dy (%9~ ) — 2,671, — 8,
Oy =l +byL, +0y, (&g 1y )+ by (&0, = 1y )+ agl,,,
Oys =Bl 5,87 + b8, 43,85, =a,l,,,

Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Aryabhatta Journal of Mathematics and Informatics
http://www.ijmr.net.in email id- irjmss@gmail.com Page 359




£ IJMR v
= 0l.09 Issue-01, (January - June, 2017)  ISSN: 2394-9309 (E) / 0975-7139 (P)
&% Aryabhatta Journal of Mathematics and Informatics (Impact Factor- 5.856)

L, =b,,6, 1, =8 (b, —9,,) +b,.0,,,

13 = D28 (0667 + 011) — 91,014 + D25 015 + 81 (95 — s ),
Ly =& (D200 — 81 )~ 010015 8" (915 + D5 ).
15 = 512 (b +bi7by5),
16~ 512 (917 - a14blg§2) — 834055 + 1055 + 35,01,
17 =€ (301 — 32910 ) — 912 0ss.
18~ _a14512’
19~ 512 (31452 —by;b,,) -2, 9.,

20 = &7 (0170567 +8,,0,4) =8, 015 + 05,015 + 35,0,
= &% (204015 ~ 02015 — 31 020).

2 =850, —a,by,
=8, (D15 — 921) + D202 — 35025 =00z,
= & (44901 —D5295) + U55950

1= b15b20 - b16b19’ 0, = bzséZ2 ) b24’ 013 = b14b20 7 b16b18’ 01, = b16 1 b185121 05 = b14b19 iy b15b18’
U6 = b15bzo Y b16b19! O3 = aabzo - b16b17' O = a8b19 _b15b17’ O = 8b18 g b14b17l O0n = b14b19 b b18' The
2= a8b19 _b15b17f Oy = (b22§2 _b24)’ 0y = a8b18 _b14b17’

values of ¥/ for medium M, (x, <0) and w, ¢, for M,(x, > 0) satisfying the radiation conditions are
1/7 - Re—rm)%eié(xi—ct)’ (33)

W= (Asemsxa + A%emsxs )eié(xl—ct)’ (34)

— (A5n45em5X3 i A6n46em6x3 )eié(xl—ct)

(35)
where
2
m, = 52 (1- - 52) and m5 , m are the roots of the equation
D*+A,D* + B, =0, (36)
where
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A =(a,b, +b,s(1-5°)+a3a, ) /a,(1-5°),B; = (b,bs —83,¢%) /a,(1-57),

The roots of equation (31) in the descending order corresponds to the velocities of propagation

of three waves viz. longitudinal wave (LW1), thermal wave (TW1) and mass diffusion wave (MW1),
respectively.Also, the roots of equation (32) in the descending order corresponds to the velocities of
propagation of four possible waves, namely longitudinal displacement wave (LDW2), thermal wave
(TW2), mass diffusion wave (MDW?2), and longitudinal microstretch wave (LMW?2), respectively.
Similarly, two roots of the equation (36) corresponds to the coupled transverse displacement and
transverse microrotational waves (CDW2- |, CDW2- Il) respectively.
(i) Neglecting diffusion effect, equation (32) leads to sixth order differential equation

D°®+AD*+B,D*+C, =0, (37)

A; = d32/d31 | Bs* o d33/d31 'C; 3 d34/d31!
dy, = 512’ 7 ( a,8; — b16)+52(b18+b11 b12b17)

51 (_bubls +b12b17§ )+b16 (b18 +b11 _b12b17)+bzo(asb12 _b14)+a2 (b14b17 _a8b18 _aagz)’

d34 = b11 (b14b20 _b16b18)+ §2 [az (a8b18 _b14b17) - b12 (asbzo _b16b17)]'

and

b, = & (1-¢*),by, =—icr,é +1by, = a,(~icr'E +1),by, = (~icr, L), by =ay, (-icr'é +1),
b =&%(C? =7 ) —an, by = ay (i +67,6°c7) by, = 62 (1-C"7, ) -ide,byy =y, (iEC+74£°C”),
by, = -8, (IEC +£1,E°C7). by, = 2878y, b, = -2, (—icr,& +1),by, = (-icr'€ +1) by, =ikc(l-ier’cd),
The roots of the equation (37) m? (p =1,2,3) correspond to the LDW2, TW2 and LMW?2 waves,

respectively.

Clearly on neglecting the diffusion effect, the wave corresponding to this parameter namely
mass diffusion wave (MDW2) become deceased.Therefore, it is observed from the equation (32) and
(37), that there exist a new type of wave namely MDW?2 .

(i) On neglecting the diffusion, micropolarity and microstretch effects, equation (32) and (36)

simultaneously leads to the forth and second order differential equations as
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D*+A,D*+B, =0, (38)
b,
D?+—2 __ =0, (39)
(1-4%)

where A; and B, are given by
A4 = d42/d41 ) B4 = d43/d41 )
2
d41 =1 d42 = (_blS _bu +b12b17)'d43 = (b11b18 _b12b17§ ):
The roots of the equation (38) correspond to the Longitudinal wave (P-wave), and T waves, and
(39) relate to the SV- wave, respectively.
Therefore, it is again observed that there exist new type of wave in (32) namely Longitudinal

microstretch wave (LMW2) and transverse microrotational waves (CDW2- Il) in (36) which become

decoupled in this case .
Substituting the values of ¢,1//,;Zand v from equations (29), (33) and (30), (34) in equations

(16) and (17), we obtained displacement components

For medium M,

Ul - [iéﬁ(ﬂie*mlxg + Aze—mzx3 n Re—mxg )+ m4&97m4x3 :|ei§(x1—ct)1

0, =| —(MAe ™ +mAe ™ +mAe ™ )+igAe ™ e, o

For medium M,

Uy =[1E(AE™ + A + Ag™ + AL ) - (mgAe™ +moAems ) [,

Us = [(mlAie”W +m,Ae™s +mAe™ +m,Aem )+i§(AsemsXs + Agme )}eié(xl—ct)_
(41)

6.Boundary Conditions
The boundary conditions are taken as the continuity of stress components, displacement components,

temperature change,mass concentration, normal heat flux vector, normal mass diffusion flux vector and
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vanishing of tangential couple stress component, microstretch component, microrotation component.

Mathematically, these can be written (at the boundary surface X, =0) as

s =L, (42)
(i).t;, =%, (43)
(iii). M, =0, (44)
(iv). A =0, (45)
(v). u; =Uy, (46)
(vi).u, =0, , (47)
wi). T=T (48)

(viii). C=C (49)
(ix). K (S}U K*% (50)
(x). D*Z—Z_ D*iTC (51)

7 Derivations of the secular equations
Making use of equations (29),(30),(33),(34),(40) and (41) in the equations (42)-(51) with the aid of (6)-

(8),(12) and (15), we obtain

ZquA +qu e A, =0, for1<q<10 (52)

where the values of K.

fori,j=(23,...... ,10) are

I]’
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M. —b & + &, +,, (-1+ict, —1)+ M, (-1+icT'¢), 1< p<3,
. - im, & (i, 1), p=4,
lp m2_,—b&® +an , ,+n,, , (-1+icr,é)+n,, ,(-1+icr'E),5< p<8,
im _,&(1-b), 9< p<10.
—igm, (b, +by), 1< p<3,
T =2 . R h
., - —(bzmp+b3§ ) p=4, |
iém_ (b, +b;), 5<p<8,
—(b,m’_, +b,&* +an, ), 9< p<10.
0,8 DG
" 0, p=4,
® ) -igbn,,,, 5<p<8,
—b,n, ,_sM,_,, 9< p=10.
0, 1< p<3,
y 0, p=4,
* bm N, ,, 5<p<8,’
_iébSnA,p—M p291
0, 1<p<3,
B 0, p=4,
*® Im,_,, 5<p<8,’
ig, p=9
i&, 1<p<3
« - m, p=4
0 )-i&, 5<p<8,’
m,,, p=9.
Ny, 1<p<3
C = 0, p=4,
" l-n,, 5<p<8’
0, p=9
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K'mn, 1<p<3
0, p=4,
k9p - K* = )
m,_ N, , 5<p<8§,
0, 9< p<10.
D e
0, p=4,
10p D'm,_n,,, 5<p<8’
0, 9< p<10,
7 u+K U o’y o’b e
b, = 2,b2: 2 by = 2’b4: 2,b5: 20’b6: 20-
PC; PG, PC, P PC; PC;

The system of equations (52) has a non-trivial solution if the determinant of amplitudes Ap, ﬂp vanishes

leading to the secular equation

‘kij ‘10><10 =07y, fori, j=(2,3,.......,10) (53)

Equation (53) is the dispersion equation for the Stoneley wave propagation at an interface

between thermoelastic diffusion and microstretch thermoelastic diffusion solid half spaces.
8 Particular Cases
(i) Ignoring the diffusion effect, the dispersion equation for the propagation of Stoneley waves at

an interface between thermoelastic and microstretch thermoelastic solid half spaces is obtained

as

(ii) \k 0 fori, j=(123,.......,8) (54)

ij

88

with the values of k;; as
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m; —b&*+a,n,,  p=12
- icm, (b, -1), | p=3
m’ ,—b&*+an  ,+n, ,(ifcr,-1), p=4,56
icm _,(1-b), p=7,8
—iem, (b, +b,), p=12
W2 | (o -
., - —(b,m? +b,£%), p=3
ifmp_s(b2+b3), p=4,56
—(b,m’_, +b,2 +an, ), p=7,8
0,1<p<2 i£, 1<p<2) B/ N2
i I e — < K - m,, p=3 ~ 0,p=3
i IR 7] -ig, 4<p<6’ | —idhyn, ., 4<p<6’
i&, 7<p<8 m,, 7<p<8 —n, , ;M ,, 7<p<8
0, 1<p<?2 0, 1<p<2 0, 153pE 2
o 0,p=3 b 0, p=3 ; | 0, p=3
®bym, g, ., 4<p<6’ P 0, 4<p<6 P | K'm ., ., 4<p<6’
—igb;n, 5, 7<p<8 N, ,5 7<p<8 0, 7<p<8
(ii) Neglecting thermal and diffusion effects, the dispersion equation (54) reduced to

theStoneley wave propagation at an interface of elastic/microstretch elastic solid half

spaces.

(iii) Take 7° >0, £ =0and V= 7% in equation (54), yield the corresponding expressions with
two relaxation times.

(iv) Using T =17,=0,7,=y,,and ¢ =1lin equations (54),gives the corresponding results with
one relaxation time.

(v) On taking 7,=1, = ’=7'=0= 7, in equations (54), provide the corresponding
expression of secular equation for the desired expressions with coupled thermoelastic (CT)

theory.
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9 Numerical results and discussion

Persuing [9], the values of micropolar parameters for medium M;(magnesium)are taken as
A =94x10°Nm?, i =40x10°Nm?, p =17.4x10°Kgm,

a=29x10°’m’s°K™*,C" =1.04x10°JKg 'K *, &, = 23.3x10°K™, 7, = 0.02,

7, =0.01, &, = 26.5x10°m°Kg*, &, = 28.3x10°m°Kg™,

b =32x10°Kg™'m’s?, 7" =0.04, D =0.85x10 Kgms, K" =17x10°IJm s 'K ?,
7 =157°=0.03 a, = 24.8x10°K™.

and for medium M,, data are given by

A =0.759x10""Nm?, 12=0.189x10"°Nm?, K =1.49x10"Nm?,

p=2.190x10°Kgm, j =0.196x10"°m?, » = 0.268x10°N

Thermal and diffusion parameters are given by

C"=11.8x107 JKg K™, K" =15x10°Jm™'s 'K ™, o, = 22.2x10°K ™, a,, = 23.8x10°K ™,

T, =19.8x10K,7, =0.9x107%,7, =1x107%, K" =15x10°Jm s 'K, a,, = 23.4x10°m°Kg ™, at,, = 26.1x10°m°Kg,
a=232x10'm’s K™ b =30.61x10°Kg " m’s %, 7' =0.03, 5 =14.8x10"",7° =2x107

D =63x10""Kgms,

and the microstretch parameters are taken as

j, =16.5x107'm* A, =0.37x10°Nm?, e, =6.1x10™°N,, 4, =3.7x10°Nm?,b, =2.5x10™"N.

Above data has been used for numerical computation of the resulting quantities.

Fig.2 shows that phase velocity initially decreases sharply, attains minima and then shows a stationary
behavior. Also the values of phase velocity decreases under the effect of diffusion.

Fig.3 shows that in absence of diffusion effect, attenuation coefficient increases smoothly with increase
in wave number for LS and GL theories. While under the effect of diffusion, minimum variation is
observed in the magnitude values of attenuation coefficient which appears to be stationary.

Fig.4 shows that initially small variation is observed in the magnitude values of normal displacement u;
with wave number. But amplitude of variation increases with increase in wave number. Maximum value

is observed under the effect of diffusion.
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Fig.5 depicts that normal stress ts;; fluctuates with wave number. This fluctuation increases with
increase in the wave number. Values are maximum when diffusion is absent. Initially under the effect of
diffusion the values of displacement starts with an initial decrease.

Fig.6 depicts that magnitudes of temperature for LS and GL theories under the effect of diffusion initially
decreases and then shows a stationary behavior. But if there is no diffusion, a sharp increase and
smooth decrease in values is observed till it becomes stationary.

10 Conclusion

In the present Chapter, frequency equation for the Stoneley waves at bounded interface is derived in
the compact form by using appropriate boundary conditions. It is found that Stoneley waves in the
considered model are dispersive. Computer algorithm has been developed for a particular model for
numerical. Numerically simulated results are depicted with the aid of graphs to study the variation of
phase velocity and attenuation coefficients with respect to wavenumbers. It is seen that for small values
of non-dimensional wavenumber, the effect of different relaxation times have a significant effect on

dispersion curve and less effect is seen for higher value.

8.5x10]
7.5x10]
\Vj -
E ] = LSWR
GLWD
| —v"—GILWTD
5 ] LWTD
o) P
¢ 15x187]
-1.5x10 ; i ' ; '

10
WAVE NUMBER

Fig.2 : Phase velocity with wavenumber
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Fig.5 : Normal stress t;3 with wavenumber
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Fig.6.6: Temperature distribution with wavenumber.
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