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Impact of frequency on nonlocal thermoelastic media
with diffusion under a normal load
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Abstract. This study investigates the dynamic behaviour of nonlocal thermoelastic solid with diffusion
subjected to a normal source with the focus on the effect of angular frequency on the medium. The governing
equations are solved in the frequency domain. Numerical inversion technique is applied to find the solution in
physical domain using Matlab. The obtained results are depicted graphically. As an application we use
concentrated normal force, uniformly distributed and linearly distribued sources. We find that angular
frequency significantly effects the components of normal stress, shear stress, mass concentration and
temperature change. The results provide valuable insight for applications in advanced materials science, micro
and nano-scale engineering, and dynamic load analysis.
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1. Introduction

The study of nonlocal thermoelastic materials diffusive solids has received a lot of attention in
recent years because of its applications in advanced materials science, such as micro and nano
materials and biomechanics. The frequency-dependent response of such materials under different
loading is an important field of study. This study summarizes significant contributions to the area
emphasizing theoretical and computational advances (Srinivasa and Reddy 2017). Thermoelastic
diffusion theory assumes that irrespective of the heat and mass transfer mechanism, it must obey the
classical Fourier and Fick’s laws. In Fourier’s law, in the governing equation the temperature
gradient is not synchronized with the heat flow vector. Fourier law predicts that the heat propagates
at an infinite speed (Li et al. 2021).

Nonlocal continuum field theories go with the physics of material bodies having properties of
material that are influenced by the body’s state at all places. Nonlocal theory generalises classical
field theory in two ways, i.e. the energy balancing law is accepted globally (for the entire body) and
the response functional explain the behaviour of the body at a given point in time (Zeng et al. 2006).

Eringen (1972) proposed the idea of nonlocal elasticity, which has been critical in understanding
material behavior at tiny scales. Eringen’s nonlocal theory states that stress at a given place is
determined by the strain field at all other sites in the body. Recent research has expanded this theory
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to incorporate thermal and diffusive effects resulting in a more complete framework for studying
coupled phenomena. Abbas (2015) investigated the thermoelastic response of a microscale beam
exposed to a moving heat source based on the Green and Naghdi type III theory.

Abbas (2014) derived a general solution to the field equations of the two-temperature generalized
thermoelastic theory for an infinite medium. Alzahrani and Abbas (2020) analysed the photo-
thermoelastic interactions in an infinite semiconductor medium that includes a spherical cavity.
Kumar et al. (2013) studied the deformation caused by a thermal source in a thermoelastic body
governed by a fractional order derivative model. Abbas and Othman (2012) studied the propagation
of plane waves in a thermomicrostretch elastic half-space using both the Lord-Shulman model and
the classical coupled dynamical theory. A two-dimensional problem of a generalized thermoelastic
diffusion material incorporating thermal and diffusion relaxation times is analyzed within the
framework of the Lord-Shulman theory.

Abbas et al. (2012), Marin et al. (2014) established fundamental theorems for microstretch
thermoelastic materials through the application of the Lagrange identity. Abouelregal et al. (2023)
employs a modified Moore-Gibson-Thompson heat conduction model incorporating memory-
dependent derivatives to analyse thermoelastic interactions generated by non-Gaussian laser heating
in an infinite nonlocal elastic medium. Gopalakrishnan and Narendar (2013) studied how heat and
mechanical forces affect materials, especially at very small scales.

Marin ef al. (2014) studied the domain of influence consequence to the micropolar thermoelastic
diffusion, El-Karamany and Ezzat (2016) developed mathematical model to describe how materials
respond to heat, force and diffusion. They showed that how materials behave under complex
conditions involving heat, forces and diffusion. (Ezzat et al. 2018) developed a mathematical model
of two temperature thermoelasticity theories based on fractional derivative heat transfer. They used
Laplace transform techniques on a half-space subjected to arbitrary time dependent heating together
with free traction under two-dimensional temperature parameters.

Singh and Lata (2024) studied the thermomechanical deformations in a nonlocal, homogeneous,
isotropic thick circular plate within the frequency domain, using the numerical inversion technique.
Li et al. (2022) developed mathematical model of theory of nonlocal thermoelastic diffusive
materials, nonlocal heat and mass transport effects based on Lord and Shulman model and studied
the fluctuation of the temperature, stress, displacement, con centration and chemical potential with
nonlocal parameters. Abouelregal et al. (2022) develop a mathematical model encompassing
generalized thermoelastic diffusion characterized by four lags and incorporating higher-order time
fractional derivatives. Alterations were made to the heat equations and Fick’s law, with particular
adjustments made to the Fourier law to accommodate a higher time fractional order of heat
conduction. Singh and Lata (2023) studied the effect of two temperature parameters on the
axisymmetric deformation in a two dimensional nonlocal homogeneous isotropic thick circular plate
without energy dissipation.

Kumar et al. (2022) developed a mathematical model that incorporated nonlocal, phase-lag and
temperature dependent features and they investigated the nonlocal phase-lag and temperature
dependent behaviour within a modified coupled stress thermoelastic diffusive medium under the
influence of thermomechanical sources. Kumar et al. (2025) developed a deformation model for a
photo thermoelastic thick circular plate based on Moore-Gibson-Thompson thermoelasticity with a
fractional order time derivative and solved by Laplace transformation and Hankel transforms.

Lata and Kaur (2024) investigated propagation of Stoneley waves at the interface of two
dissimilar transversely isotropic thermoelastic solids under a new modified couple stress theory
without energy loss and with two temperatures. Marin (2010) prepared coupled equations that
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characterize the pore’s evolution with basic equations that describe the elastic deformations of the
Cosserat body. The coupling is done using predetermined coefficients. Lata and Heena (2024)
analysed two-dimensional deformation in a transversely isotropic thermoe lastic diffusion medium,
exploring the influence of diffusion and thermal effects on such solids under an inclined load. Singh
and Lata (2024) studied the thermomechanical deformations that appear in a nonlocal homogeneous
isotropic thick circular plate through the frequency domain without energy dissipation and solved
the problem through Hanker transformation techniques. Kumar et al. (2025) investigated the
deformation of a thick circular photo thermoelastic plate utilizing Moore-Gibson Thompson
thermoelasticity and fractional order time derivative, employing Laplace transformation, Fourier
transformation and Hankel equations.

In above research review, we find that lot of work is done on nonlocal thermoelastic media with
diffusion that focuses on time domain formulations. Most studies focus solely on mechanical and
thermal interactions without fully integrating diffusive effects. This gap highlights the need for
advanced mathematical modelling and analytical techniques to bridge the gap between classical and
modern nonlocal thermoelastic diffusion theories in the frequency domain. In this study we analyse
the effect of frequency on nonlocal thermoelastic media with diffusion. We study the effect of
frequency on stress components, temperature change and mass concentration and depict it
graphically.

2. Basic equations

Following Eringen (2002) the stress tensor at arbitrary point x of a nano material body not only
depends up on the stress tenssor at x, but also depend on all points of the body. The nonlocal stress
tensor o;; for a homogeneous isotropic elastic material in the absence of body force can be

expressed as

0, (x) = f alx —x', OtV @). (1)

By employing Eringen’s nonlocal formulation, the nonlocal stress tensor o;;(x) can be
expressed with components of stress tensor t;; as

(1 =&%7%)0;j(x) = t;;(x). (2

Constitutive equation for coupled thermoelastic diffusive medium while neglecting the body
forces can be expressed as

(1= §2V%)0y;(x) = 2ue;j + 8ij(Aegk — V1T —v2C), P = —yzex —aT + bC. 3)

Following Ram et al. (2008) and Malik et al. (2023) the basic equations for isotropic nonlocal
thermoelastic media with diffusion can be given by

(A + WV.Vu + uV?u — ¥, VT — ¥, VC + p(1 — E2VA)F = p(1 — E2V?)ii 4)

9 0°
(Ka + K*) V2T = p(1 - §%V?) otz (PCeT + y1Touy; + aTyC) )
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(1 —¢§%V3)C = dV?(bC — yzexy — aT) (6)

y1 = B+ 2way, Y2 = BA+2wa, @)

where T is temperature change, p is density, a; is the coefficient of linear thermal expansion,
a. is the coefficient of diffusion expansion, K is coefficient of thermal conductivity, K* is the
materialistic constant, a is coefficients of thermal effects, b is coefficients of diffusive effects, o;;
are components of stress tensor, C is concentration distribution, u; is displacement component, A
and u are Lame’s constants, Cp is specific heat at constant strain, T, is temperature of the
medium in its natural state assumed, d is diffusion constant, ¢ is nonlocal parameter, e;; =

%(ui_ i+ uw); 4,j=1,2,3, V is gradient and V2 is Laplacian operator.

3. Formulation of problems

Considering a two dimensional homogeneous nonlocal isotropic thermoelastic body initially at
undeformed state at initial temperature T,. We take a rectangular coordinate system (x,y, z) having
origin on the surface z = 0 with z — axis pointing vertically downward into the medium is
introduced. The surface of half space is subjected to normal force. For two dimensional problems in
xz plane we take

u=(u,0,w), u = u(x, zt), w=w(x,zt), T=T(xzt) and C=C(x,2zt) (8)

using (8) in Egs. (4)-(6), the component form of the equations (4)-(6) is derived as

de aT ac
2., _ _ g2g2 — _ 2292\ 5 9
A+ W+ uVu -5 =y 5o+ p(1 = VIR = p(1 = V) i €)
de oT aC
_ 200 _nf A 1_22F: 1_22“ 10
(/'l+u)ax+uVu Y13, Yzax+P( §VAF, = p(1—E&2V2) i (10)
K6+K* V2T = p(1 — &2V2 o C aT+ Toe + aT,C (11)
(at ) =p( '3 )0t2<p E 3¢ Y11o€ a0>

»opn 0C 9%C 9% 9% 9%\ (ou ow 0>T 92T
A=V =4\ Plaztaz) 2 (g2 T 522 (aﬂa—z)‘“ a2z T972z) ) 12

The initial conditions of field variables are given by

u(x,z,0) =0 = 1u(x,z0), w(x,z,0) =0=w(x,z0),
T(x,z,0) =0 =T(x,z0), C(x,z,0) =0=C(x,z0),

for z2=0, —0 < x < 0, (13)
ulx,z,t) =w(x,z,t) =T(x,zt) =C(x,zt) =0,
for t>0, when, Z > 00

In our calculation we use the following dimensionless quantities for simplification
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’ (1); /] (1); /] * /] wI !
x'=—x, 7' =—zt' = wit, u'=—u, a =—a,
€1 €1 €1 €1
W] C F.
w'=—w, C’=yz—2, T'=Y—12 ) [ =— (14)
C1 pcy pcy Y1To
2
- F3  el=e C12=/1+2#, wi=pCEcl
Y1To p K
We express the displacement variables u(x, z,t) andw(x, z, t) in terms of dimensionless
potential functions ¥; and ¥,
v, adv v, Jv
u=—=s_"2 — 1,772 (15)
0x 0z 0z 0x
(16)

The general solution of the problem is given in the following form
(1/11, ll)z; T; C) (x' Z, t) = (lpl' IIJZ' T' C) (x' Z)eiwt'

The Fourier transformation is given as follow.
f(( zt)= f f(x,z t)e %% dx. (17)

By using the dimensionless quantities defined by (14) on the equations (9)-(12) and supressing
the primes for convenience and then applying Helmholtz decomposition defined by (15) on the
(18)

resulting equations, thereafter applying (16)-(17), yields
A1(D* =)+ *(1=8*(D* =P -T-C=0.
(19)

(4,(D* =)+ (A - §?(D* - {*)Nw?)P, =0

(1-¢202 =) (02 - ¢ + 4, (1 - €7 (0% - ¢?)) 20)
—As(D? = PPNT + As(1 = E2(D* = H))C =0
Ag(D? = IB2W; + A1o(D? = (DT + (A;(1 — E%(D? = H)) —Ag(D* = *)HC =0  (21)
where
(A +2w) i p*Clw]
Ay=——=, Ay=—s5, A3=—pa*yTy, Ay=-ie? Ce,
1 pCf 2 Pclz 3 ZP;U Y1lo 4 le " E 2
P . p-Cy <PwIC1). pw1
A = — (Kwiiw + K*), Ag = —w?——Tya' A; = iw, Ag =db ,
> Y1 (Koi ) e 1Y2 0 7 Y2 8 Y2
*2 2 %2 72 «
pw w* & pwic
Ag = dy, 12 , Ay =ad : , A = > A1z = 1Ty, Az = : 1,
1 Y1 1 , )41
AlZ _E {:IZ — (,U;_ 5.'2
v A’ 12

A1y =170, A = ,
14 140 15 Yo
The Egs. (18)-(21) possess a non-trivial solution if determinant of their coefficients vanishes

By simplifying the equation formed from them, we get following polynomial equations
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(DR, + D*R, + D?R3 + R ()1, T,C) = 0 (22)

(D2 + 1), =0, 7 =Rs/Rs (23)
where:

M; = —AA,w%, My = (A1ALA; + AgAgw? — AsA;w? — AgAqw? + A34,),

M; = (—A1A4Ag + AsAgw?),

M, = A1AsA; + A1AgA g + A3Ag + AgAg + A3 A1y — A4A,

Ms = A, AsAg — AsAo, Mg = MyA}; — A3 My + MyAyq + Ms, (24)
M; = A%1M1 — 2M3A11 — M3A1y — My, Mg = My + M3 — 3411 My, Mg = My, Ry = M,

Ry, = —3Mg$% + My, Ry = BMe$* — 2M;(? + Mg), Ry = M7{* + Mg — M® — Mg(?

Rs = A, — A11w2' Re¢ = —Allfzwz - Azcz -1

When we solve Egs. (22) - (23) we get theirroots + 1;, i = 1,2,3. We have also at infinity the
solusions are vanishes or as z — oo, the solutions of these equations tends to zero, therefore
general solutions of each variables are given in the following form.

q\’l = Ble_rlz + Bze_rzz + B3e_r3z, T‘ = dlBle—ﬁZ + dsze_rzz + d3B3e_T3Z

> 25
C= llBle_rlz + lsze—Tzz + l3B3€_r3Z, ’{’2 = B4e_T4Z ( )
where:
6 4 2
TP Myz + 17 My, + 17 M5 + M
d; =" 134 i 142 i Mys 16’l. — (1,2.3). 26)
17" My + 17 Myy + My,
rEMy; + 1{*Myg + 12 My + My,
=" 2 Ji=(123). @7
17" My + 17 Myy + My,
where:

Ny = Ay — w?Ayq, N, = (A — 0*411)7% + w?, N3 = —A3Aq;,,

Ny = Az + 24341107, Ns = —A3A11{* + A3, Ng = —A,A1; — 4s,

Ny = Ay + AgA113% + AsT?, Ng = AgAqq, No = AgA110% + Aq, Nyg = Ao,

Ny = 2A9{2' Ny = A9C4: N3 = Aqp, Nig = A1062' Nis = —A;A1, — Ag,

Nig = A7A11 + Ag){* + A7, Niz = (A, + w?Aqy), Nig = (A; — w?411)% + w?, (28)
Mo = NgNys5 + NgNy3, My; = NgNyg + NyNis — NgNyz — NgNyy,

M;; = N7Nyg + NgNyy, M;3 = —N3N;35 — NglNyo,

M4 = NgNyg — N3Ng — NyNy5 + NgNyg + NgNyyq,

Mi5 = N4Nyg — NsNys — NgNyy — NgNyp, My = N5Nig + NoNyp,

M7 = —N3N;13 — NNy, Mig = NgNyy — NyNig + NyNi3 — N3Nyy

4. Boundary conditions

On the half-space when normal force is applied at the origin of the plane, we define the boundary
conditions below
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1- fzvz)o-zz = Fllpl(x)eiwt-

(1 - EZVZ)O-zx =0
9 T t)=0
PP (x,z,t) = 0.

d
&C(X,Z,t) = 0.
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(29)

(30)

€2))

(32)

By using the dimensionless quantities defined by (14) on the equations (29)-(32) and supressing

the primes for convenience and then applying (16)-(17) on the resulting equations yields

M31By + My By + May3Bs + My By = Fi A1, W, (e
MZSBI + M26BZ + M27B3 + MZSB4 = 0
M29Bl + M3OBZ + M3lB3 = 0

M32B1 + M33B2 + M34B3 = 0.
where:

Myy = A A(rf = §) — A3, (it = 28%12) + {%) — 2ury + 2pAqq1 — 244, 0%n
—Azd; — A1 Asdyrf + Ay A30Pdy — Asly — Ay AslyrE + A1 A30%L,

M,, = A11/1(7”22 - (2) - AA%1(7"24 - 2(27”22 + 54) —2ur, + 2#!‘1117”23 - 2#A11(2T2
—Azdy — Ay A3dyri 4+ A1 As0Pdy — Asly — Ap Aslyry 4+ A1 A0,
Mys = A1 A(r§ — §%) — 243, (rs — 202715 + %) — 2urs + 2pAg15 — 2uA110%13
—Azds — Ay Azdsri + A1 As0Pds — Agly — Ay Aslsri + A1, A30%Ls,
My = i{ — AyqiQrf + A14i03, Mys = u(—ry + A1, (7 — $P1y)),
My = u(=r2 + A11 (13 — {°13)),  May = p(—r3 + A1 (r5 — $%13)),

(33)
(34)
(35)

(36)

(37

(3%)

(39)

(40)

Myg = —1r1dy, M3g = —Tadp, M3y = —13d3, M3y =11ly, M3z = 1315, M3y = 1303
By solving the system of Egs. (33)-(36), we calculate the nontrivial values of B;, i = 1,2,3,4
given by
—F1q)1(()ﬁ1eith11
Bl =
A
_ —F @ (DBt Ay
B, =
A
_ —F @ (DBt Az
B; = A

_ —A PP (DP1e™ Ay,
B, = A

(41)
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where:

B1 = A12Mpg, 811 = M3gM3z4 — M3, Mss,

Ayp = MygMyy M3y — MypgMyz M3z + MpyMy7Mzz — MyaMpeMzy,
Ayq = M3 M3y — MMz,

Dy = MyuMysMzy — MyaMyy M3y + MygMaz M3y — My MagMsy,
Azy = MyoM33 — M3oM3,,

A3y = MpyMyeMsy; — MpaMysMzz + MygMy i M3z — Mypy MpgMs,,
Ay1 = Mp7M3oM3y; — MpeM3z1 M3y, — Mp7Mp9Mss + Mys My Mss
+MyeMyoMsy — MysM3o Mz,

Ayy = =Mz MyeM3zy + Myy My M3y + MyzMys M3z — My, .

(42)

By applying Fourier transform on Eq. (15), substitute from Eq. (25) using Eqgs. (38)-(41) we get

the components of displacement, stress, temperature and concentration as follow.

S . 3
—FE @ elwt
u= % (i{B Z Ap1e™™% + 14 A1,04,774)
n=1
. . 3
—F lp ela)t
w= % (B1 Z Ty — Ai{A, e774%)
n=1

- —F1¢’1 (()[ﬂeiwt 2

T = A Z Anldn e_rnz
n=1

S o3

»  —F P (DBett 1z

C = A Z Anllne n
n=1

ﬁlqjl (Oeiwt °
e =~ (B ) Ay (U = 8% = 20, = Asddy — Asly) + Aizyy)
n=1
S . 3
~ F1lp1(5)elwt .
Oxz = p (=2p4 Z A1t pti — Agp D gy (urf + pud?))

n=1

5. Applications

5.1 Concentrated load3.1 Review of Kinematics of the deformation field in HSDT

(43)

(44)

(45)

(46)

(47)

(48)

A concentrated mechanical load is a force or pressure applied at a single point, or over an area
that is very small. In mechanical analysis, this kind of load is commonly modelled as a point force
(such as a load on the center of a beam or a pin). In case a concentrated load is applied , we consider
PY1(x) = 6(x) and P,(x) = §(x). By Fourier transformation on both of these equations, we



Impact of frequency on nonlocal thermoelastic media with diffusion under a normal load 501

get function as ;(¢) = 1 and P,({) = 1.
5.2 Uniformly distributed load
A uniform mechanical load means applying a constant load (force or pressure) uniformly across

the surface or length of the structure. For a uniformly distributed load ¥;(x),¥,(x) assume the
values as given below

11 <
@)=y e (49)
The Fourier transformation of Eq. (49) is calculated and equal to
~ ~ 2 C
(¢¢0#&@D=<3ﬂnfgéﬁcio (50)

5.3 linearly distributed load

A load for which the loading intensity varies linearly along a specific direction is referred to as a
linear load. In thermomechanical analysis, a uniform thermal load means that the temperature varies
linearly in a stepwise manner throughout the structure, that is, the temperature variation from one
end of a beam to the other. A linear mechanical load could be a force or pressure that varies at a
constant rate along the length or area of the structure. It generally produces a linear variation in the
response of the system, such as stress or displacement, with position. For linearly distributed force

Py (x),P,(x) are taken as

| x| .
W, =4 17 Y l=sa (51)
0, if |x|>a

By taking of Fourier transformation on Eq. (51)

2 (1 — cos ({5)—1{1»

{?Cia
w{

D10, (D) = (52)

6. Inversion of the transforms

To obtain the solution in a physical domain we should inverse the transformed domain from the
Fourier transformation domain to the real or physical domain. The inverse Fourier transform from
Eqgs. (43)- (48) given as follow.

1 (00}
fount) == | cos@0f. - sin@xf)dg 53

0
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Table 1 copper parameters and their values

Constant notation Values Constant notation Values
A 7.76 x 101°NM~2 u 3.86 x 1010NM~2
o 1.78 x 107°K1! a. 2.65 x 107*K™?
p 8954 Y1 0.02s
Y2 0.2s K 386/ (msk)™*
a 1.2 X 10*m?2KS? b 0.9 X 10%kgm°s?
To 293K Cy 383.1J(KgK)™*
d 8.5 x 107° & 3.95 x 10710
4 2 x10710 K* 1.2
S 1
0.7
- w=0.5
0.6 —-w=0.25

o
2]

Normal stress
=)
'S

0.3

Distance

Fig. 1 Variation in normal stress o,, due to angular frequency (concentrated Load)

where f, and f, atre even function and odd function of f({,x,s) respectively. The inverse
Laplace transform is calculated use of Honig and Hirdes (1984) methods and we get equations in
the f(x,zt) form.

7. Numerical solutions
In order to investigate angular frequency effects on nonlocal thermoelastic media with diffusion,

the material considered is copper. As mentioned in the studies of (Malik et al. 2023), the material
constants of copper metal are given by the following table.

8. Discussion
8.1 Concentrated load

These Figs. 1-4 above are shows the impact of angular frequency on the normal stress, shear
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0.9 - w=05 7
~u=0.25 o
0.8 —w=0.75 '

Shear stress

Distance

Fig. 2 Variation in shear stress a,, due to angular frequency (concentrated Load)

Mass concentration

0.4
1 2 3 4 5 6 7 8 9 10

Distance

Fig. 3 Variation in mass concentration C due to angular frequency (concentrated Load)

0.35

o
w

Temperature change
o
N
[$))

0.2
N
0.15 <
0.1
0.05
0 1 2 3 4 5 6 7 8 9 10
Distance

Fig. 4 Variation in temperature change T due to angular frequency (concentrated Load)
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Normal stress

Distance

Fig. 5 Variation in normal stress o, due to angular frequency (linearly distributed Load)

0.35

0.3

Shear stress
o
o

0.1

-0.05
1 2 3 4 5 6 7 8 9 10

Distance

Fig. 6 Variation in shear stress a,, due to angular frequency (linearly distributed Load)

- w=0.25
- «=0.5

Mass concentration

Distance

Fig. 7 Variation in mass concentration C due to angular frequency (linearly distributed Load)
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Shear stress
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0.35

- w=0.25

Temperature change

0.05

Distance

Fig. 8 Variation in temperature change T due to angular frequency (linearly distributed Load)

- w=0.25
~~.=0.5

Distance

Fig. 9 Variation in normal stress a,, due to angular frequency (uniformly distributed load)

Distance

Fig. 10 Variation in shear stress o,, due to angular frequency (uniformly distributed load)
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= «=0.25

Mass concentration

Distance

Fig. 11 Variation in mass concentration C due to angular frequency (uniformly distributed load)

o o
w 2 &
G B O

e
w

Temperature change

Distance

Fig. 12 Variation in temperature change T due to angular frequency (uniformly distributed load)

stress, mass concentration and temperature reveals how they influence the overall behavior of the
graphs of nonlocal thermoelastic media with diffusion subjected to concentrated load.

8.2 Linearly distributed load

From Figs. 5-8 show the effect of change of angular frequency on the normal stress, shear stress,
mass concentration and temperature under the linearly distributed load. Fig. 5 shows the change of
normal stress (0,,), Fig. 6 is the graph of shear stress (0,,), Fig. 7 illustrates the mass concentration
(C) and Fig. 8, is graph of temperature change (T) of thermoelastic media with diffusion due to
change of angular frequency domain with linearly distributed load.

8.3 Uniformly distributed load

Fig. 9 is graph of normal stress (g,,), Fig. 10 represent the graph of shear stress(o,,), Fig. 11
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illustrates the mass concentration (C) and From Fig. 12 is graph of the temperature change (T) to
show the effect of change of angular frequency domain in uniformily distributed force.

9. Conclusions

In this paper, we analyzed the effects of angular frequency on normal stress, shear stress, mass
concentration and temperature change in thermoelastic media with diffusion subjected to various
loading including concentrated loads, linearly distributed loads and uniformly distributed loads. In
thermoelastic media with diffusion under the angular frequency domain, the coupled governing
equations for normal stress, shear stress, mass concentration and temperature change are solved in
the frequency domain, providing insights into the dynamic behavior of the material. The interaction
between thermoelastic and diffusive fields significantly influences the material’s response. From all
the graphs change of angular frequency all ways make changes in nonlocal thermoelastic media with
diffusion. The understanding of frequency-dependent behavior in thermoelastic media with
diffusion has wide ranging applications in fields such as geophysics, materials science, and
engineering. For instance, it is essential for designing materials and structures subjected to dynamic
loads, optimizing thermal management systems in complex media like porous or composite
materials.
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