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Plagiarism in Abstract

In the context of the theory of generalized thermoelastic diffusion, a two-dimensional

generalized electromagneto-thermoelastic problem with diffusion for a half-space is inves-

tigated. The half-space is placed in an external magnetic field with constant intensity and

its bounding surface is subjected to a thermal shock and a chemical potential shock. The

Zhang’s governing equations of the problem are formulated and solved numerically by means

paper of finite element method. The derived finite element equations are solved directly in

time domain. The nondimensional temperature, displacement, stress, chemical poten-

tial, concentration and induced magnetic field are obtained and illustrated graphically.

The results show that all the considered variables have a nonzero value only in a bounded

region and vanish identically outside this region, which fully demonstrates the nature of
the finite speeds of thermoelastic wave and diffusive wave.

In the context of the theory of generalized thermoelastic diffusion, a two-dimensional generalized electromagnetothermoelastic
problem with diffusion for a rotating half-space is investigated. The rotating half-space is placed in an external magnetic field
’ with constant intensity and its bounding surface is subjected to a thermal shock and a chemical potential shock. The problem
He’s paper is formulated based on finite element method and the derived finite element equations are solved directly in time domain. The
nondimensional temperature, displacement, stress, chemical potential, concentration, and induced magnetic field are obtained
and illustrated graphically. The results show that all the considered variables have a nonzero value only in a bounded region and
vanish identically outside this region, which fully demonstrates the nature of the finite speeds of thermoelastic wave and diffusive
wave.
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Plagiarism in Introduction (1)

Zhang's
paper

Biot [1] proposed the coupled thermoelasticity to amend
a defect in uncoupled thermoelasticity that elastic defor-
mation has no effect on temperature. Hﬂmar this theory

. To overcome such defect, the gener-
alized therrnoelastlc theories have been developed by Lord
and Shulman (L-S) [2] and Green and Lindsay (G-L) [3].
Both theories can characterize the so-called second sound
effect; that is, heat propagates in medium with a finite
speed, The L-S theory was later extended by Dhaliwal and
Sherief [4] to the case of anisotropic media, Based on these
generalized thermoelastic theories, many efforts have been
devoted to dealing with the generalized dynamic problems.
Sherief and Dhaliwal [5] studied a one-dimensional thermal
shock wﬁblem by the Laplace transform technique and its

Dhaliwal and Rokne [6] solved a thermal
shack problem of a half- space with its plane boundary either
held rigidly fixed or stress-free and an approximate small-
time solution was obtained by using the Laplace transform
method. Sherief and Anwar [7] considered the thermoelastic
problem of ”f”]iomogeneous isotropic thick plate of infinite

space approa
transforms and their inverse counterparts.
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Biot [1956] proposed the coupled thermoelasticity to amend a defect in um:uuplsd
l.llat elashc il hm no :ﬂwt on uzmpemture m

8 To avercome
such defect, the generalized thermoelastic theories have been developed by Lord
and Shulman (L-S) [1967) and Green and Lindsay (G-L) [1972]. Both theories can
characterize the so-called sceond sound effect, § tes in medium with a
finite speed. The L-S theory was later extended by Dhaliwal and Sherief [1980] to the
cuser of anisotopic media, Based on the classical uncoupled and coupled as well ns
generalized coupled thermoelastic theories, many efforts have been devoted to deal-
ing with the dynamic problems of elastic solids. Sherief & [1981] studied

& one-dimedsional thermal shock problem by the Laplace transform technique and
its Wh‘mﬁm Dhaliwal and Rokne [1989] solved a thermal shock problem
of a half-space with its plane boundary either b Hly fixed or stress-free and
an approximate small-time solution was obtained by using the Laplace transform
method. Sherief and Anwar [1994] considered the thermoelastic problem of a homo-
geneous isotropie thick plate of infinite extent with heating on a part of the surface
by means of state space approach together with Laplace and Fourier integral trans-
forms and their inverse counterparts. Brischetto and Carrera [2011] investigated the
roblem of one-layered and two-layered metallic plates. Akbarzadeh
] investigated the dynamic response of a functionally graded piezoelee-
tric rod subjected to a moving heat source by Laplace transform and numerical
Laplace inversion method. Upon applying the L-8 and G-L models to the theory of
thermo-microstretch given by Eringen [1990], Kumar et al. [2011] studied the prop-
agation of straight and circular crested waves in microstretch thermoelastic plates
bordered with inviscid liquid layers, with varying temperature on both sides.

He's
paper

Zhang's
paper
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Investlgmnn of the propa tton of el.ec!ramagneto}l‘lgf
moelastic waves in a therm ic solid has attracted much
attention due to its extensive potential applications in diverse
fields, such as geophysics for understanding the effect of the
Earth’s magnetic field on seismic waves, damping of acoustic
waves in a magnetic field, and emissions of electromagnetic
radiations from nuclear devices. Shanm and Chand [8]

magnetothermoelastic

al function. Ezzat et al. [9]
researched a two-dimensional electromagnetothermoelastic
plane wave problem of a medium of perfect conductivity
in terms of normal mode ma.lysu Sherief and Hel.my [10]
dealt with a two-di i ‘moelastic
problem for a finitely conducting half-s -space by Laplace
[11] studied the

and Fourier transforms. Tianhu et al.
electromagnetic-thermoelastic interactions in a semi-infinite
perfectly conducting solid by hybrid Laplace transform-finite
element method. Ezzat lnd“mn& [12] solved the probl

Plagiarism in Introduction (2)

Investigation of the propagation of el ic waves in a ther-
moelastic solid has attracted much attention due to its extensive potential appli-
cations in diverse fields, such as geophysics for understanding the effect of the
Earth's magnetic feld on seismic waves, damping of acoustic waves in & magnetic
field, emissions of electromagnetic radiations from nuclear devices ete. Sharma and
S s %

e Iagnety-per B
Afunction, Ezzat ef al. [2000] researched a two-dimensional
electromagneto-thermoelastic plane wave problem of a medinm of perfect conduc-
tivity in trrm.\ of nunnal mode analysis. Sherief and Helmy [2002] dealt with
at ic problem for a finitely conduct-
ing Iu.lf-sp-n: by Laplace aud Fourier transforms, He et ol [2004] studied the

of generalized asticity in a perfectly con-

ﬂnuﬂagmmby means of and Fourier transform

Sharma and Thakur [13] studied the effect of
rotation on Rayleigh-Lamb waves in magnetothermoelastic
media. Othman and Song [14] studied the effect of rotation
on plane waves of generalized electromagnetothermovis-
coelasticity with two relaxation times. Guan [15] studied a
two-dimensional of a rotating half-space by using Laplace
transform and its numerical inversion. He and Jia [16]
studied a two-dimensional of a rotating half-space by using
the normal mode analysis. Othman and Song [17] investi-
gated reflection of magnetothermoelastic waves in a rotating
medium. Recently, Deswal and Kalkal [18] considered a two-
dimensional generalized electromagnetothermoviscoelastic
problem for a half-space with diffusion whose surface is
subjected to mechanical and thermal loads by introducing

moelastic i in a semi-infinite perfectly conducting
solid by hybrid Laplace transfarm—ﬁmm element. mel.hod Mm WM
solved the problem of gener
g medium by weans of Laplace and mmmm qu ‘Othiman and
Song [2008] investigated refiection of magnet ic waves in a rotating
medivm, Reeently, Deswal and Kalkal [2011] considered n two-dimensional gen-
g pjmnmmgmmﬂmmm problein for a half-space with diffision

jected t jical and thermal loads by introducing potential
functions along with the normal modes based on G-L theory. Fahmy [2011] investi-
gated the transient magneto-thermo-viscoelastic stresses in a rotating nonhomoge-
neous anisotropic solid placed in a constant primary magnetic field by a mmerical
model based on the dual reciprocity boundary element method (DRBEM). Xiong
and Tian [2011] studied the magneto-t ic problem of a finite body
with voids and dependent material properties in the context of L-§
and G-L theories by using finite element method.

He's
paper

potential functions along with the normal modes based on 5 ggﬂpmmﬁm

G-L theory.
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Plagiarism in Introduction (3)

In geology, diffusion prineiple has been applied to mea-

‘geophysies and industry.
suring the diffusion coefficients of various cations in minerals which are present in

the earts crust. In diffusion bonding, diffusion techuique is used to join metallic
W:‘mhriﬁlﬂmummbmd:eb;:aqdmm or ¢ In heat treatment of metals, the surface char-
in bipolar transi resistors, a0 such as wear and corrosion o, 0
e . - n wm a —— 1 resistace, hardness and 5o on,

diffusion is used to introduce dopants in controlled amounts inta the semiconductor
substrte. In particular, diffusion is used to form the base and emitier in bipolar
resistors the drain regions in MOS transistors and

dope poly-silicon gates in MOS transistors. Tn the above cases, temperatiire plays

Zhang's
paper

He's

Recently, Sherief et al. [2004] extended this theory associating with L-§ paper
to o generalized thermoclastic diffusion theory that predicts finite speeds
Ehermoelastio and diffusive waves. ESIININg YhAHHRGTE ShariEl

problem of a haltspace by wsing Laplace
Singh [2006] snalyzed the reflection problean
of 8V wave free surface in an elastic solid. _

et al. [2000] mgmthedymmi: response of an infinite body withacyl.lmdriul

cavity by using finite element method,

‘cavity. Xia et al. [26] worked on the dynamic

response of an
infinite with a evlindrical fis lement s
m‘”‘* _ "“'.Y"Y"“"!_ = & G rowtaion

Plagiarism in Introduction (4)

So far. to the anthors’ knuwiedge there are few wnrlfs relating to the study of the
lasti pmhlm with d.|Eu-

— Sisndialith
f is studied in the context of the theory of

Zhang's paper He's paper
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Plagiarism in Basic Equations (1)

Zhang's
paper

The mmmc aqmﬁw d’ﬂewty moving
medium for ng elastic
mmmhwmmum

Vxh=]+gkE, 0]
Vx E = —pyh, (0)]
E =y (i x H), 3)

V-h=0, (@)

In the absence of body force and inner heat source, the
generalized electromagnetothermoelastic diffusive governing
equations based on the generalized thermoelastic diffusion
theory put forth by Sherief et al. [22] can be written as

5GH-SciPress-20241219.001

The linear clectrodynamic equations of slowly moving medium for a homogencans
and perfectly conducting elastic solid ave given by M {

In the absence of body force and inner heat source, the generalized eloctro-
magneto-thermoelastic diffusive governing equations based on the generalized ther-
moelastic diffusion theary put forth by Sherief ef al. [2004] can be written as:

He's paper

5?%}'«.@“.

Plagiarism in Basic Equations (2)

In the above equations, a superimposed dot denotes the
derivative with respect to time, a comma followed by a suffix
denotes material derivative, and the summation convention

i

Zhang's paper

He's paper

5?%}'«.@“.



Plagiarism in Basic Equations (3)

‘We consider the problem of a homogeneous, isotropic,
and perfectly conducting thermoelastic rotating half-space
(x = 0). A magnetic field with constant intensity H =
(0,0,Hp) acts parallel to the bounding surface (taken as
the direction of the z-axis). At the same time, angular
velocity 0 = (0,0,Q) in half-space goes around the z-
axis. Considering rotating effect, the equation of motion is
included in the centripetal acceleration related to time and
Coriolis acceleration Q x ({2 x u) item 20 x 1. The surface of
the half-space is subjected at time ¢ = 0 to a thermal shock
and a chemical potential that are functions of y and ¢. Thus,
all the variables will be functions of time ¢ and coordinates x
and y. Due to the application of H, this results in an induced
magnetic field h and an induced electric field E in the half-
space when it undergoes deformation.

5GH-SciPress-20241219.001

We consider the problem of a homogeneous, isotropic and perfectly conducting
thermoelastic half-space (x> 0) .- wmﬂ mmw

P " i £ =0 b0 Therial shotk
and o chemical potential that are functions of y and ¢, Thus, all the'variables will
e functions of time't and coordinates & and y, Due to the application of H, there
results in an‘induced magnetic feld h and an induced electric field E in the half-
space when it undergoes deformation.

i

Once the components of displacement are obtained, the m(lnwd electric and the

Zha ng‘s itcan'benotedfrom:(19)=(22c) thattheiinducedrelectric induced maguetic field can be caleulated from Eqs. (16) and (17), respectively.
field, the induced magnetic field, and the Lorentz force
paper are functions of the is ~of displa Whidl
ptaﬁm mmaamm b&md namﬁmﬁ
‘one with diffusion. Once the components of
dlsplacemem are obtained, the induced electric field and the H ¥y
induced magnetic field can be calculated from (19) and (20), €'s paper
respectively.
& ggﬂ Foundstion
P et Gkt
themvulvedphyslca]ﬁ:kds,suchaselach’mmgncucﬁdd, PI — . . E : 3
temperature field, strain field, and diffusion field, would I |m|nBaS| on
couple with each other, which makes the governing equations ag aris c quat ons ( )
of such problems usually too complex to get the solutions Generally speaking, for generalized multi-field problems, the involved physical
by analytical method, so that numerical methods would be fields, such ns mm’ﬂ 1:1"‘ ’i‘::ﬂmm 5':¢ stran field, MO'; 9;1:
ete., would couple wit other, which makes the governing equations of s
it i YA problems are usually too complex to get the solutions by analytical method, o that
can be the i By means of this numerical methods would be powerful tools o solve such problems. One foasible
method, the pamal differential guvernmg equations can be ST ARSI SRRV By s of this method, the pastial
converted into ordinary differential equations and solved in differential governing equations can be converted into ordinary differential equa-
transform domain. By applying inverse transform, the solu- tious and solved in transform domain. By applying inverse transforu, the solutions
tions of the problem in time domain can then be obmm,-d, of the problem in time domain ean then be obtained. However, this method encoun-
H - ters loss of precision b to scretization error and truncation
S —— lossof g loss of precision believed to be caused by discretizati d i
P 7 A A TS SR ik - error introduced Mevitably in the process of numerical inverse Laplace aud Fourier
introduced inevitably in the process of numerical inverse
Laplace and qu'i.erlymmfmms, which leads to identifying transforms, which leads to identifying lieat wave front and prediction of the second
heat wave front and prediction of the second sound effect, the Em:é: m; fz ;;‘:fﬁ Esl';‘;;ff Aﬂn%iﬁg::fd [iﬁ]k ";1 ;:‘;T S— m“
re]sult of theilze'?] is thus 1:;:t s0 obvious as :;_11; tlﬁ;:res:i]t of [5, maﬂw ‘::P:“m'ﬁlm for ,m;'hme ,_'_ it ,: — —
6 showmg ar step in the temperature small time. Laplace transform-Anite elersent method presented by Chen and Weng
ich problems is the hybrid Laplace [1988, 1989). The same as depicted above, this method also encounters loss of pre-
mm ‘element method m W Chen and cigion and the step of the temperature in the heat wavefront is not obvious either.
Weng[28,29]: The same as depicted above, this method also Therefore, the applicability of the integral transform techniques as well as the hybrid
{ 1 f precision and the step of the temperature FERU——— - e - -]
Zha ng's roscumesosobpes ac;SIEp pe limited. To avoid the défects of the above methods, we are inspired to formulate
in the heat wave front is not obvious either. 'D:wrefo:-e, the e
P licabi of the inte; transform ues as well element cquations in time domain as reported by Tian «f al (2006] in which the
pape app)

as the hybnd Lap!ace transfurm finite element method to

blems is limited. To avoid the

defecls ofﬂ-neabovemexhuds,wemmspm:dtoﬁomuhhe
our problem by finite element method and directly solve the
derived nonlinear finite element equations in time domain
as reported by Tian et al. in [30] in which the obtained
results show that this method can achieve a high calculation

obtained results show this method can achicve a high caleulation precision. e
diffusion problem done by Xia ef af. [2000] was just solved by using this method
recently.

He's paper

precision. The diffusion problem done by Xia et al. [26] was

¥ —
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Rewrite (5), (6), and (7) in matrix form as follows:
lo} = [Co] el = {n} 8 - {ra} P,
(€)= {p.}" {e} + 46+ nP, (23)

pS=1{nl" (e} + 0 +dP.

The generalized heat conduction law and Fick’s law of mass
diffusion can be written in matrix form as

{at + 7o fat = -1 {6}
{¢}+7{¢) = D1 {P"

where 8 = 0,, P" = P,,.

According to finite element method, the half-space can be
divided into elements and nodal points and any variable con-
sidered within an element can be approximated by the values
of nodal points together with shape functions. To this end,
we introduce two sets of shape functions to approximate the
displacement, the temperature, and the chemical potential on
the element level:

fuh = [N} {u}

(24)

o={N1" et P=iNg)T P

(25)
where {1}, {6°}, and {P*} are the vectors of nodal displace-
ment, temperature, and chemical potential, respectively, [N}]
and {N3} are shape functions; they are

_[M o N O N, 0
N P
|N§}T=|Nl Ny -+ Nup

where n denotes the number of nodes in the grid.

In terms of &; = (1;; + u}-;-),'z.tf =0pand P’ = P, it
yields

le} = [By] o},
{P'}=[B,) 4P}

‘where [B,] is the strain matrix. In view of the coordinates x
and y, [B,] and [B,] are

In the absence of body force and inner heat source,
considering the Lorentz force F,, the virtual displacement
principle of the generalized electromagnetothermoelastic
problems with diffusion can be formulated as

o'} = (2.1 4% -

L [3161" to} - T (8 + 78) 8161 + {0’} -+ 7o)
+8{P'} O+ i) = SIP (¢ + ) | v

- [ sw™ (e - pi) + i x @ x )
(30)
O xa])dv
" L, S(uf” {T}da + Lq 80qdA

+J 5P [} dA,
Ay
where [T} represents the traction vector, § the heat flux

vector, and {fj} the mass flux vector, and the variables with
a superimposed bar mean that they are given on surface. A,

5GH-SciPress-20241219.001

Rewrite Eqs. (5), (6) and (7} in matrix form as follows:

[Col{e} — {m}6 - {va}P:

{C} = {na}"{e} + dé +nP, (20)
pS={n}"{e} + e +dP.

The generalized heat conduction law and Fick’s law of mass diffusion can be written
in matrix form as

{o

{a} +moig} = -[sl{#'),
{€} + (€} = [DI{P"),

where @ = ;P = Py
According to finite ent method, the half-space can be divided into elements
and nodal points and any variable considered within an element can be approxi-
mated by the values of nodal points together with shape functions. To this end, we
introduce twa sets of shape functions to approximate the displacement, the temper-

ature and the chemical potential on the element level

{u} = IN{J{(u'}, 6= (N5)T(E),  P={N}T{PY, (22)

where {u”}, {#"} and {P*} arc the vectors of nodal displacement, temperature and
chemical potential respectively. [Nf] and {Nj} are shape funetions. They are

(21)

N 0 Na 0 - Ny O
Ivf) = . ;
O N0 N2 0 e N, (23)
(N ={M M - N}
1250046-6

FEM ta a Generalized Electromagneto- Thermoslastic Problem

where n denotes the number of nodes in the grid.

In terms of £i; = (g +u;0)/2, 8" = 6., as well as P! = P, it yields

{e} = [Bil{u}, (0} = [B){¢°), (P} =[Ba){F"). (24)
where [B1] is the strain matrix. In view of the coordinates = and y. [Bi] and [Ba]
are

N, N, N,
= ' &= " = "
Vi AN, aN,,
18] = o L
oMy N N, N
By Oz By Oz (23)
N,
R
IBQI_[_l L ‘”‘n}
Ay

The variational form of Eq. (24) is
ofe} = [Bm]s{u), 8{0) = [B]d{0°}, P} =[Bal(PT} (26)
In the absence of body foree and inner heat source, considering the Lorentz
force £}, the virtual displacement principle of the generalized electroms
thermoelastic problems with diffusion can be formulated as

f 54=)YT (o} — pTo(S + 75)a{0) +5{8') {q + o) o
v +8(P'}T (g + ) - 8{PYT(C + 7€)

:fﬁ{u)mr} -,,{a[)).iv+f Hu}T{T}dA
v A

” f S0qdA -+ f SP{RNA, 27
A A,

where {T') represents the traction vector, § the heat flux vector and {7} the mass
flux vector, and the variables with a superimposed bar means they are given on
surface.

Plagiarism in Finite Element Formulations (1)

He's
paper

Plagiarism in Finite Element Formulations (2)

He's
paper

represents the area of the stress tensor, A, rep the area
of the heat flux vector, and A, represents the area of the mass
flux vector.

Fl gﬂﬂ Foundation
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Plagiarism in Finite Element Formulations (3)

Once the initial conditions and the boundary conditions
are specified, the finite element equation in (32) can be
solved directly in time domain. In the process of numerical
calculation and finite element solution, the space domain
and time domain are discrete. In the calculation, because the
surface of OA is subjected to a thermal shock and a chemical
potential shock, this part of the unit is divided in a more
detailed way; the entire model is divided into 1535 units and
3222 nodes; similarly, the initial time step is settot = 3x 1 07
the variable threshold is set at t = 1x 1077, which ensures the
accuracy and convergence and also saves a lot of calculated
time.

Zhang's paper

Onee the initial conditions and the boundary conditions are specified, the finite

element equation in Eq. (28) can be solved directly in time domain.

He's paper

Fl gﬁﬂ Foundation

Plagiarism in Numerical Results and Discussions (1)

Zhang's
paper

The schematic of the considered half-space as well as the
applied loads on its bounding surface is shown in Figure 1(a).
The bounding surface is assumed to be traction-free, and the
thermal shock and the chemical potential shock applied on
the bounding Surface have, respectively, the following form:

O=0HMOH(L-]y)), P=BRHOH(L-])),
(34)

where H(-) is the Heaviside unit step function and 8, and P,
are constants,

Assume that the rotating half-space is initially at rest, so
that the initial conditions are

u=v=0=P=0 att=0,
- (35)
@=0=8=P=0 atf=0

Due to the symmetries of geometrical shape and boundary
conditions, the problem can be treated as a plane strain prob-
lem and only half of the half-space needs to be considered.
The model for simulation is shown in Figure 1(b), where
OABC outlines the region for implementing the simulation
and OD represents the region within which the thermal shock
and the chemical potential shock are applied.

The schematic of the considered half-space as well as the applied loads on its
bounding surface s shown in Fig. 1(a). The boundig sirfsce is sssumed to be
traction-froe, and the thermal shock and the chemical potential shock applied on

i hmdingsurfieelage the following form respectively:

O=0H{H(L~y). P=FRHOHL-y). (29)
where H(-) is the Heaviside nit step function and 6y and Py are constants,
Assume the half-space is initially at rest, so that the initial conditions are

" #=P=0 ati=0, f=P=0 att=0 (30)

Due to the symmetries of geometrical shape and boundary conditions. the problem
can be treated as o plane-strain problem and only half of the halfspace needs to be
considered. The model for simulation is shown in Fig. 1(b). where OABC outlines
the region for i ing the simulation and 0D the region within
wehicl the thermal shock and the chemical potential shodk are applied. pi. p and
pa are three prescribed points on the r-axis with the coordinate values (0.5,0),
(0.6,0) and (0.7,0), respectively.
The boundary conditions of the problem are assumed to be

He's paper

% Foundation
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Plagiarism in Numerical Results and Discussions (2)

Zhang's
paper

The calculations are carried out for three values of
nondimensional times, namely, ¢ = 0.05,f = 0.1,andt = 0.15.

The nondimensional temperature, displacement, stress,
chemical potential, concentration, and induced magnetic
field are illustrated in Figures 2-12, respectively, dropping
the asterisk at the upper right corner of the nondimensional
variables for convenience, It should be pointed out that wave
reflection from any edges is excluded in the simulation.
Figures 2 and 3 show the distributions of the nondi-
mensional temperature along OA and OC, respectively. In
Figure 2, when the time ¢ is given, the distance of the heat
propagation in the x direction should be x = v,t, where v, is
nondimensional heat wave velocity. When t = 0.02, we can
achieve v, = 0.07. The heat propagation in the x direction at
the time t = 0.5,¢ = 0.1 is x = 0.35, x = 0.7 respectively.
From Figure 2 a distinct temperature step on thermal wave
front distribution on OA can be readily seen, but it becomes
indistinct along with the passage of time. In Figure 3, within

0 < y < 0.2, the temperature keeps constant all along, which
is consistent with the thermal boundary condition along OD.
As shown in Figures 2 and 3, the temperature increases with
the passage of time.

In calculation, we specify 7 = 002, 7 = 0.2, Tp = 203K, 6y = 1, Py = L,
L = 0D =02, the dimensions along z-axis and y-axis are Ly = 3.0 and L, = 3.0,
respectively.

The caleulations are carried out for three values of nondimensional times,
namely, t = 0.06, ¢ = 0.08 and £ = 0.1. Thu temperature, dis-
placement, stress, chemical potential, concentration, induced magnetic field and the
time histories of the i temperature, di chemical potential
as well as concentration of the three preseribed points are illustrated in Figs. 213,
respectively. dropping the asterisk at the upper right corner of the nondimensional

warialiles for convenience. [t should be pointed out that wave reflection from any
edges is excluded in the simulation,
Figures 2 and 3 show the distributi [ the nondi | temperature along

0A and OC, respectively. In Fig. 3, within 0 < y < 0.2, the temperature keeps
constant all along, which is consistent with the thermal boundary condition along
OD. As shown in Figs, 2 and 3, the increases with the ps of time,
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Plagiarism in Numerical Results and Discussions (3)

Figure 4 shows the distributions of the nondimensional
horizontal displacement along OA. Due to the thermal shock,
the parts of the half-space near the bounding surface expand
toward the unconstrained direction, thus yielding negative
displacement. It can be found that different parts on OA
undergo different deformations. Some undergo expansion
and some undergo compression, while the rest remain undis-
turbed, resulting in the displacement shift from negative to
positive gradually, With the passage of time, the expansion
parts enlarge and move inside dynamically, making the
negative-positive region transform dynamically. We should

be aware that the vertical displacement for OA is always zero
because of the symmetries.

Zhang's paper

Figure 4 shows the distrit of the i ional hork; I displ

along OA. Due to the thermal shock, the parts of the half-space near the bounding
surface expand toward the unconstrained thus yielding negative displace-
ik It con be found that different parts on OA undergo different deformations.
Some undergo expansion, some undergo compression while the reést remain undis-
turbed, resulting in the displacement shifting from negative to positive gradually.
With the passage of time, the expansion parts enlarge and move inside dynam-
ically, making the negative positive region transform dynamically. It should be
made aware that the vertical displacement for 0A is always zero beeause of the
symmetries.

He's paper

Fl gﬂﬂ Foundation



Figures 5 and 6 show the distributions of the nondimen-
sional horizontal and vertical displacements on OC, respec-
tively. As seen from Figure 5, the horizontal displacement
on OC is negative, which means that OC undergoes tbermﬂ
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Plagiarism in Numerical Results and Discussions (4)

Figures 5 and 6 show the distributions of the nondi jonal hori | and
vertical displacements on OC, respectively. As seen from Fig. 5, the horizontal

displ: acumm“uwucwmmﬂm

expansion deformation and moves toward the

direction. As shown in Figure 6, the vertical displacement
along OC is positive. This can be interpreted as follows. Due
to the symmetries, the vertical displacement of point “o” is
always zero. This implies that point “o” can not be allowed
to move up and down, whidlptevmlxa]ltlmoihcrpomh
on OC from i thus I g to positive
displacement. The vertical displacement on oc firstly goes
up and then goes down. It can also be seen from Figures 5

and 6 that the magnitudes of the displacement increase with
the passage of time.

Zhang's paper

sion direction. As shown in Fig. 6,
the vertical displacement along OC is positive. This can be interpreted as follows.
Due to the symmetries. the vertical displacement of point “a” is always zero. This
implies that paint “0” cannot be allowed to move up and down, which prevenis all
the other points on OC from moving downwards, thus leading to positive displace-

ment. The vertical displacement on OC first goes up and then goes down. It can

also be seen from Figs. 5 and 6 that the magnitudes of the displacement increase
with the passage of time.
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Figure 7 shows the distributions of nondimensional stress
., along OA. Due to the symmetries, the other two compo-
nents of stress, namely, a'wmda . are always zero along OA.
It can be observed that o, is all negative, which is known as
compressive stress.

Figures 8, 9, 10, and 11 show the distributions of nondi-
mensional chemical potential and concentration along OA
and OC, respectively. It can be observed that the speed of
diffusive wave is larger than that of thermoelastic wave, which
can be deduced by comparing the distance of diffusive wave
traversing across the half-space with that of thermoelastic
wave along the same direction for a given time.

Zhang's paper

Plagiarism in Numerical Results and Discussions (5)

Figure 7 shows the distributions of nondimensional stress 7., along 0A. Dug
to the symmetries, the dther two components of stress, namely g, and a,,, are
alwayszeroalongs@4: Tt can be observed that o, i all negative, which is known
as compressive stress.

Figures §-11 show the distributions of nondimenisional chemical potential and
concentration along OA and OC, respectively. It can be observed that the speed of

diffusive wave is larger than that of thermoelastic wave, which can be deduced by
comparing the distance of diffusive wave traversing across the half-space with that
of thermoelastic wave along the same direction for a given time.
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Plagiarism in Numerical Results and Discussions (6)

Figure-lz shows the distributions of the nondimensional
induced magnetic field. Due to the mutual interaction

Figure 12 shows the distributions of the nondimensional induced magnetic field.

between the applied external magnetic field and the elastic

deformation, this results in an induced magnetic field in

the half-space. As shown in Figure 12, the magnitude of h elastic deformation, there resnlts in an induced magnietic feld in the half-space. As

increases with the passage of time. shown in Fig. 12, the magni
It can be readily seen from Figures 2-12 that all the

considered variables have a nonzero value only in a bounded

region and the value vanishes outside this region, which

is totally dominated by the nature of the finite speeds of

thermoelastic wave and diffusive wave.

Die to thie mitual interaction between the applied external magnetie field and the

ide of h increases with the pa:
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Plagiarism in Concluding Remarks

A two-dimensional generalized electromagnetothermoelas-
tic problem with diffusion for a rotating half-space is studied
in the context of the theory of generalized thermoelastic
diffusion by means of finite element method. The nondimen-
sional temperature, displacement, stress, chemical potential,
concentration, and induced magnetic field are obtained. The
results show that (1) all the considered variables have a pl
nonzero value only in a bounded region and vanish identi-
cally outside this region, which is governed by the nature of
the finite speeds of thermoelastic wave and diffusive wave; (2) e 2 (iii)
the spccd of diffusive wave is }arger than that of thermoelastic the basic procedure presented he s t:-.llil(‘ way to solve the dynamic
wave; (3) rotation acts to decrease the magnitude of the Rl L slectuagele ek pbleny

real part of displacement, stress, and induced magnetic field

e with diffusion
i thermoelastic

of genera
hod. The nondimensiaiil

wave, (if) the speed of 4 that of thermoelastic wav

and not to affect the magnitude of temperature, chemical
potential, and concentration.
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