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Abstract

This paper concerns the Ignaczak stress-temperature distribution [2] of the homogenous isotropic 2D
micropolar thermodynamical in the first plane state of elastic strain, which discussed by Eringen [9] and
Nowacki [8]. In [1] we provide this problem with new analytical method called Schaefer-lgnaczak
method. In the paper, we do the following; We prove that the complementary Schaefer-Ignaczak
process is an isothermal process for infinite 2D (E-N:5) [6,8], with no stresses and temperature at
infinity, and then we find the related Fourier Schaefer-lgnaczak formulas [1] for the classical and
complementary behavior of a two-dimensional infinite body (E-N:5), which is a micropolar body.
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1. Introduction:

- In[10], the initial-boundary value problem of the elastic dynamical micropolar body was described
by tow tensorial stress equations with the appropriate field relations and appropriate stress initial-
boundary conditions.

- In[1], the stress-temperature initial-boundary value problem of Ignaczak type was discussed for the
first plane state of elastic strain related to 2D (E-N:5), body [2]. discussed by Eringen [9] and
Nowacki [8] and shortly named 2D (E-N:5).

- Next in [1] we provided the above missioned problem by new method, called Schaefer-Ignaczak
method, which simplifies solving this problem.

2. Discussing:

1- The aim and the importunacy of this paper:

a) The aim of the paper is to prove the isotherm of the complementary Schaefer-Ignaczak process for
the unbounded 2D (E-N:6) body free of stresses and temperature at infinity.
Next using the integral transform theory, we drive the Fourier Schaefer-lgnaczak formulas for the
Scheafer-lgnaczak classical and complementary fields.

b) The importunacy of paper: the results of this paper have important applications in shells theory and
material laboratories.
2- The methods of the paper:

For the methods of this paper, we combine the integral transform theory [11] with Schaefer-Ignaczak

method [1].
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For the requirement of the results of the paper, need to introduce some following important results from
the paper [5].
The scheafer-Ignaczak method for the 2D (E-N:6) elastic body [1]:
In [5] we write the micropolar thermodynamical process for the 2D (E-N:6) elastic body occupying the initial

configuration Q , in the following form in QxT (T = [0,00[):
u=u’+u’, g=¢°+¢', 6=0°+0',
o=c’+c', p=p’+p, y=£"+y (3.1)
k=k"+Kx , Y=Y+Y',

0 0 0 0 0 0 0 0
Where (U r P 6%, o, p.,&,K ) , Y™ relates to the classical thermodynamical linear thermo
elasticity (Thermodynamical Hooke Model) in the frame of first plane state of elastic strains, and

(u', ¢ ,0, 6 ,n,y ,K') ,Y are the micropolar complementary tensor fields. The above mentioned

classical and complementary tensor fields can be written in Q x T , and in the inertial frame € (i =12, 3) ,in
the following form:

0 0 0

u =(u ,u,,0), (pOE(O, 0 ,(pg) , (3.2) Where

0 _ 0 . . . . .
Q; = E €up uﬂ,a and €up 18 the Levi-Chevita semi-tensor [8] of second order, the coma index denotes the

of
partial derivative with the position coordinates; f a="—".
‘ X,
g, g, 0 0 0 Ky
e=ley &, 0|, kK°=|0 0 x5 , (3.3)
0O 0 O 00 O
0 0 0
op o 0 0 0
0 _ 0 0 0 _ 0
0 0 0
0 0 o3 Mz Mz 0
—-&
where: o9, =V OO, — v @0, 0 =178 0
33 aa /J"'ﬂ' T 3a Te a3
A
And the matrixes representing 80,0'0 are symmetricc, v =————— is the poisons ratio,
2(u+2)

vr =(3A+2u) ay, where a is the linear thermal coefficient of the body, and £,4,y ,& €[] , are the

material coefficients of the body. Finally, the all components in relations (3.2) -(3.4) depend on the position
X =(x 1 X 2) € Q and the time t - and the complementary Schaefer-Ignaczak tensor fields take the forms:

u'=(u;,u5,0), ¢'=(0, 0,05 (3.5)
m 1, O 0 0 xyg
Y'=|7n 72 0| » ®'=]0 0 xp5| (3.6)
0 0 O 0 0 O
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o1 o1, O 0 0 145
o'=|oy oy O , u'=l0 0 g : (3.7)
0 0 o3 Mgy Hzp 0
! ! /’l ! 14 7/ 8
where o4, =V O, — v 0, =
33 aa = M H3q = 7+gﬂa3
The matrixes representing y', k',  are asymmetric. ', '

3.a. The classical Schaefer-lgnaczak initial-boundary value problem:

Consists of the following:

Classical Schaefer-Ignaczak equation of motion €2 X T

1. .
(39 00, —2 00 — =2
K K
.po0 50 3
where: R, =R, + X, R —O'ﬂaﬂ,
=1 (60,42, 8), =T (5% +20,8°), E=H
Aurayee T 2u+a) LT p

p ,J are the density and micro polar inertia of the body, X = (X, X, , 0) is the volume force vector of the
body, Y =(0,0,Y;) is the volume moment vector of the body, Q is the heat sources, W is the heat

quantity, in the volume unit and time unit, A ois the heat conduction coefficient, C¢ the specific heat for through
constant body deformation ;

The boundary conditionon 0Q x T :
(72 M5 = Pa =9 (3.10)
where nﬁ are the components of the outer unit normal vector: N = (”1' n,, 0).
In the boundary condition (3.10) we refer that P, and 9 are the given components of the total traction vector

and the given total thermal load on the surface of the body,

The initial condition in €2 x {0} :

o’=symo®, 0°=r¢, ¢°=sym 6, (3.11)

where the symbol: Sym is the symmetric part of tensor field and G(O) ) 6(0) , £ are the given initial total

force stresses and total force stresses velocity and the given total initial temperature [1,2];

The inverse constitutive relationsin Q x T :
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21 gaﬂ O'aﬂ (4 el -V 0° ), 5 (3.12) where:
0 1 0 0y .
=—(o,,.+21v0 ;
The convolution relations in f_Z xT
ul=g,t+f, +p (t=R2), (3.13)
D=z e,y 0, t+f 54 p (LRI,
2 (3.14)
where f,, @, are the given initial total values of the total displacements Uy, and its velocities.
3.b. The complementary Schaefer-lgnaczak initial-boundary value problem:
The complementary Schaefer-Ignaczak initial-boundary value problem consists of the following:
The Schaefer-Ignaczak equations of motion in {2 X T+:
. 1
-1 pr -1
|:|2p Ra +J aﬂ% |:|{ O'(ﬂa)-l- U[p’a]
(3.15)
2 ' ey
)61.(3 c; 9{3,a—|:|2ﬂa3 =0,
)71.(3 DO -y, é{ _Q :
K
where: R’azfe'awia , FAQ'(Z:U'ﬂa”B , )A(aEO,
R %
r ' 2 i _ 3 31 ' ’
Y, |j Y, - |:|4eaﬂ s Q=0,
Y ! —— (6., +21, 0) g=_ 1 (6. +2v, 0)
el 2(/1 ) 88 T 1 el 2(,“"‘},) EE T !
*
2 2
and: |:|2=,UA1—p8t , |:|4=(;/+8)A1—Jat ,
1 2 p? 0
Cox? 8x2 ot
The boundary conditionson 0Q x T :
a'ﬂ L =0 , y(;Sna =m3—m§ , =0 (3.18)

where: mg = yana , in which ,ug3 results from the classical initial conditions (3.14)

and the classical relations [1]:

11
Doi: https://doi.org/10.54216/PAMDA.030101
Received: May 2023  Revised: August 2023 Accepted December, 2023



https://doi.org/10.54216/PAMDA.030101

Prospects for Applied Mathematics and data Analysis ( PAMDA) Vol 03, No. 01, PP. 08-20, 2023

1 =]
’Cgazgeyg[ggfﬂ“fﬁp (1*R)] 4, (3.19)
0 1 0
02.(3 O = ,
)02.( a3 7/+€lua3

The initial conditions in €2 X {0} for: (', pn',0'):
o' =skew 6@ , p'=p@-pn°©@ =0,

3.21
&' =skew 6@, p'=p@-p°© o2
where the symbol SKEW denotes the antisymmetric part of the tensor field, and s ,6'(0) ,uo (0 , llo (0 gre
the given initial total force stress fields and couple stress fields and its velocities [1,2] ;
The inverse constitutes relations in € x T :
! 1 ! 1 ! 1 ! !
yaﬂ_aa(aﬂ)—}_za[aﬂ] ﬁ(i@l VTO )§aﬂ y
)22.(3 L
Ko=——u ., e=—— (0., +2v;0"),
a3 y+glua3 G 2(,u+/1)( g€ T )
The convolution relation in Q x T :
uy, =p H(t*Ry) ,
= L f L f
§03 = (93—5 eaﬁ gﬂ,a)+( 3_5 ea,b’ ,B,a)+
(3.23)

_ ., 4, A 1 _
+ 37t (R +Y,)]+ 3 H(t%RY) ~5€ap P Y(t*RY )

For the requirements of the following section, we use to rewrite the following integro- deferential equations
relating to equations (3.8), (3.9), which are satisfied in 2 x T [1,2]:

ég(t*Ro?,ﬂJ” ¥Ry ,)=0g 5 +(Ae) —170)8, 5 =
=—1[(9,, 5195 ) t+(T, s+ 15 )1,

t
)A4(3.2 IQOaa(x,r)dr—leo (x.0) =1 € (%,1) =
0 K
1 1]
= = L)1 fo ()= [Q(x.7) dr
where: ef :#(0284_2‘/1- 0")

2 +4)

In paper, For the requirements of this section, we need to derive the integro-differential equations relating to the
complementary Schaefer-lgnaczak differential equations (3.22) together with the initial conditions (3.22) in

paper [1], starting from the following complementary equations of motion in QxT" [1]:

1 g oo\ L, 1 1,
2 1(Raﬁ+Rﬂ’a)—aa(aﬁ)+Z(iel—vT98)5aﬁ+£O'[aﬁ]+
+%p‘l(R°aﬁ+R°ﬁﬂ)+J"1eaﬁ(F\A"+Y3)=O , (3.25)

De’ - noe‘i:_% 1
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c;(Ry+Y,) =iy =GR, + il (3.26)

PR ’ ’ 0 _ 0
where: Ry =€, , 0, ;+ 15, Ry =1p, 4
Appling the convolution operation to the above equation, and using the complementary initial conditions (3.21),
we arrive to the following complementary Schaefer-Ignaczak system of integro-differential equations in

QxT:
1 -1 ’ ' 1 ' 1 ' 1 ' ’
Et*p (Ra,ﬁ' + Rﬁ'ﬂ)_za(aﬁ) +£O-[aﬁ] +Z(ﬂel—l/-|—6 )§aﬂ +

+%[t(gﬂ,a ~0, ) +(fp. - faﬁ)}%t*p-l(R‘)aﬁ ~R®%, )+

1 - ' ' “Lix 51
+tp (RLy—Rp, )+ 37e, , (RI+Y,)=0, (3.27)
t 1 1 t
gQ’aa(X,r)dr—ZO'(X,t)—no e(x,t) =—= gQ(X,r) dr

K
t*Cj(I§3'+Y3)’a —py =—t*CIR + 1, —(y+e) (gt +t;)

s

3.c. separating the classical Schaefer-lgnaczak equations of motion in {2 X T
For this purpose, we need to derive the independent equation for the quantities:

e, 0° ,p_l( t* Rg )+09,t+ f, , proceeding as following. Taking the contract of the equations(3.24)1,

for a = 8 we found:
p‘l(t*RE,’ﬂ)+gﬂ‘ﬂt+fﬂ‘ﬂ: e(l) (3.28)
Taking the partial derivative of (3.24)1 with respect to , we find that: X ;
A2 0 0 0 0 0
Cz(t*Ra’ﬂﬁAr t*Rﬁyaﬁ)—aaﬂ,ﬂJr(/lel— v; 0 )ﬁ:
=—u[ (ga,ﬁﬂ+gﬂ,aﬂ) t+( fa,ﬁﬂ"' fﬁ,aﬂ)] '

or

-1 0 -1 0
,u{p (t*Ra,ﬂﬂ)+galﬁﬂt+ fo ppt P (LERg 5.)+ 05 5T+ fﬂ’ﬁa}

(3.29)
-RY +X, =0,
where we use the relations:
0 o 150
_RO[ :—py[t*(pRa)ﬁ-gat"'fa} )
Equations (3.29) take the following operator form:
*
|:|2 |:p_1'[* R +g,t+ fa]—l—{,u(p_lt *R%,+0 pyt+ fﬂﬂ)+/1el° —VTHO} X, =0 (330

* o
Where:|:|2 f=uAf —py

Using (3.28), (3.29) equation (3.30) takes the form:
%

Dz[p_]‘[*Rg +g t+ fa]+{(y+/1)ef —VTQO}'O‘ +X,=0 (3.31)
Or the following formin €2 x T:

13
Doi: https://doi.org/10.54216/PAMDA.030101
Received: May 2023  Revised: August 2023 Accepted December, 2023



https://doi.org/10.54216/PAMDA.030101

Prospects for Applied Mathematics and data Analysis ( PAMDA) Vol 03, No. 01, PP. 08-20, 2023

k
|:|2[p‘lt*Rg +gat+fa]+(y+/1)efa—vTQ‘;+Xa=0 (3.32)

Now, taking the partial derivative of (3.32), with respect to X, we find:

%
Dz[p_H*Rg,a 0t fa,a]+(ﬂ+ﬂ«)ef,aa—VT9,%¢a +Xpq =0 (333)

or:
*

[, el =(u+2)Ae v 26°+X,,=0
or:

|:|lel0 VA + Xy, =0, (3.34)

82
: 0 _ 0 0
where: Dlel =(A+2u) A —pﬁ €
Taking the partial derivative of (3.24)2 with respect to the time " t " we find the following equation in
Qx T

10 . 1
NG —=—=0°-ne =-=Q, (3.35)
K Ot K
or:
, 1
D¢9°—770ef—=—;Q, (3.36)
where: D §° ZAI—EQQO
K ot

Now applying operator D to the equation (3.34) and using (3.36), we find the following equation in €2 X T"

V.
Def:—(DXaa+—TAle , (3.37)

’ K
Where: D, = D|:|l—vT 1, A, 0,
On other hand applying the operator |:|1 on the equation (3.34) and using (3.36), we arrive to the following
equationin Q x T

1
0
D, :—(770 0, Xpa +;|:|1Q), (3.38)

Finally, we find the last separating equations for the quantity: p_J‘t * Rg +g,t+ fa , applying operator D2

on equation (3.32), when we find the following separated equation in 2 x T:
%

D,[1, (PR +gat+ fy ) =Dy Xy +[(#+4)D=v; 0,0, ] X g 5, +

+V?T[(/U+/1)A1 _DJQ,(I

(3.39)

or.
% v %
D2|:|2(p_lt*Rg +g, b+ 1‘0[)=—D2 Xg+D X, 4 —;T |:|2an ,
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where: D, =(u+A)D—v; 1,0,
Finally let us rewrite the first of the equation (3.24) in the form:

ﬂ{[p—1<t*Rg )+gat+ falﬂJ{p—l(t*Rz, )+ gst+ fﬁ},a}_ag’ﬂ +

+(2e) =v:6°)5,, =0
%

Now applying the double operator D2 |:|2 on equation (3.40), and using equations (3.37)-(3.38), we arrive to
the following separated equationin Q x T*:

* *
V-
D,[1,005 = —,uDz(X wp X g )+2/¢D1 X s ap = 207 [1,Q.05+
(3.41)

+|E|2 {(ﬂ D-D,)X,, +%(|:|1—1A1)Q}5aﬂ

3.d. separating the complementary Scheafer-Ignaczak equations of motion in QxTH .
Using similar way as in the previous one, from complementary integro-differential equations (3.27), we arrive to
the following independent equations for the quantities €] 6" in €2 x T

D, € = —(D)ZM +V—TA1(§J (3.42)
K
' 1 A
Do =— (—D1Q+noalxa’aj (3.43)
K
By the view of: Xa =0 ,(j =0, the above equations take the formin Q x T
D,e=0,D0'=0 (3.44)

Theorem: The complementary Scheafer-Ignaczak proses for the unbounded (E-N:5) occupying [ 2, of free
complementary stresses and free complementary temperature at oo ,is isothermal proses.

Proof: Applying the double Furrier integral trans form of third order of the position (Xl, Xz)and time t [11],
and using the properties of this trans form, we arrive to the following trans formed equations:

)45.3( — (A+2u) W4(§,T)§'(F;,r) =0,
- (A+2) W, (€, 7)€ (§,7) =0, (3.46)

where the symbol:

Falf(x,t)] =Ff(&,7):

L N ok 1y e 1Y gy gy
272'\/Z—oo—oo —o0 |

where: X = (X, X,) ., &= (¢, &,). dx=dx,dx, x-§ = x,&,.i = \/Tl

and: W, (6,7) =&* - [0 (7)+ (1+€) ¢(D] ¢ ¥ +4(2) 05 (7)
The equation (3.44),(3.45) take the form:
0'E,7) =0, &(E,7)=0
Now applying the invers double Furrier integral trans form of third order for the parameters (fl, fz) T [11], we

arrive to the following tow identities:
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g'(x,t)=0, €'(xt)=0 (3.47)

From the above we conclude that the complementary temperature and dilatation vanish, so the complementary
Scheafer-Ignaczak proses for the unbounded considerable 2D (E-N:5) body is isothermal.

The independent complementary Scheafer-Ignaczak equations for the unbounded considerable 2D (E-N:5)
body:
Proceeding in similar way as in the previous subsection 3.a, from the complementary Scheafer-lgnacak integro-
differential equations and using (3.47), we arrive to the following complementary Scheafer-Ignacak independent

equations for the isothermal complementary fields O'(’Zﬂ ’ﬂ;ﬁ in QxT (Q =[] 2) :

A

*
DZLG;:,B = 2a[(u+a) €0 Y310 +(u-a) eayYAS’m }rZa €45 |:|2YA3 (3.48)

%
DzL%S =—(r+¢&)]Yau (3.49)

3.e. Fourier classical and complementary formulas for the Scheafer-Ignaczak fields:
In order to obtain the classical and complementary Fourier formulas for the Scheafer-Ignaczak fields, we apply
the double Fourier integral transform of third order to the suppurating classical and complementary equations

0 0 . . . .
for:aaﬂ, o0 'O-écﬂ"u;t?ﬂ taking in to account that the variables are Xl,Xz,t, and using the transform

relations: B B
Fo(f z) = (=& f . Fy(ef)=(-iz) f,
Fa(Af) = =¢* 7 F(,f) =% 6 (0)1F,
Fo(f ) == (2 +2u) [ &%= 62 (D)1,

Fa(Df ) =—[&%-q(0)1/,
Fa(Df ) =—{(A+u)[¢%-q(0)1- (A +2u) eq(z)} ]

=—{(A+2u)[E°- (1+e) q(r) ] - E°-q(2)1} S,
Fa(D,f)=(A+2u){[E°~q(@)][E*- 02 (2)] —eq(z) E2YS

= (A+2u)W, (&, 7)f

T . T //1 +2u
. oo(r) = —, 0,(t) = — ., C= |[——,
C1 C2 P

A ﬂ iT VT
C,= /— g(z) = — , Mm=— €=Mkmn,,
2 yo, a(z) K A+2u "To

W,(&,7)=¢%[05(r) + (1+€) g (r) 1 &%+ ¢ (2) o2 (7)

We arrive to:
- Classical transformed stresses and temperature:

1
2

Where: £ = (¢, <)
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o (FIEX, + (=i &)X, 2
Cap = 2_ 2 + 2_ 2 x

¢?- 64 (r) (A+2u) [ &%= &5 ()W, (&, 7)
C(A+2u)[E2-(1+8) q(r) 1 —p [ 2= q(r) 13(=i &) (=i &) (—i &)X,
ﬂV—T L
K (A+2u) [E8-65(0)IW, (& T)
. 1
(A+2 )W, (& 7)

(et g )T, 2 )+ 270

70 _ K Mg s 2
0= (/1+2ﬂ)W4(5,T)q(T)( 'Ca) Xat

1 2 2 5
+m [°-07(2)]0

On the other hand, applying the double Fourier transform of the third order to the complementary Scheafer-
Ignaczak equations (3.48), (3.49), and using the transform relations:

(3.50)

[E2-0f () (=i &) (-1 &p).0+

{[_ﬂ (¢2-a@)+(2+2u) [ 2= (1+8) q(7) ]

(3.51)

Fo([of ) = ~(ura) [¢2-03(D]],
Fo([s ) == [ (r+e) é?+da-Jr?] f=

= (y+e) [+ vi-a2(n)] ],

Fo(Lf)=F,[([,,+ 4a?A)f ] =
= (uta)(y+e) [E2-a5 (D) [ &2+ vi-04(2)1f
—40%E%f =
(u+a) (r+e){[E2-05(r)] [ ¢2+v5-05(r)]1 - ps }f

= (u+ra)(y+e) A (7)),
where:

Ag(Esr)=¢*—[o2(e) +o2(e)+ n2—vE] &%+

+ o2(7) [ o3(r) —vE1,

+ T
- p C, C
o4 s 20

2 2
Vo =2p = » Mg = PS.,
y+e U+a

We arrive to the following complementary Fourier transforms for the stresses: Gé[ﬂ N7

[ 2= 63 (0) 1 (u+a) (r+e) Ay (& 7)5,,=

2a| (u+a)(=i &)(~1 &) ep, Ty +(u=a)(=i E)( =i &) g Ts |
_2a(y+a)eaﬂ[ 52— (722(7)]}7’3 ,
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u(ura) (r+e)[ E2= 65 ()10, (&5 )=

(r+e)(u+a)l E2- o2()1(~i &,)F,

or.
— _ —Za . . _i . -
%ﬂ_ﬂ(ﬂ+a)(7+8)A4(6;r) [(/Ha)( ) (—ig)ep T+
+(/‘_0‘)(_i5ﬂ)(—ié‘7)eay;:|+ (3.52)

2a ' > -

I e I
-, 1 -
Haz = [ &= 62(r)1(-i &)Y (353)

2 ~2 .
ul ¢ =653 (2)1A,(<57)
Now, suppose that:

R S B LRl by
¢ _6_2 (7) ¢ -0y (7)
_ 1 _1 1
G, (X, t)1=F, ' [———1, Gu(x,t):=Fy ‘[———]
7 W, Er) P Er)

applying the inverse double Fourier transform with respect to ( & ; 7 ), then using the Fourier convolution
theorem [11], we arrive to the following:
Classical Scheafer-lgnaczak Fourier formulas for agﬂ ,90 :

ol =aﬂ(|fz*xa)+aa(ﬁz*xﬂ)—ﬁ@aﬁaaq(ﬁz*ez*xy)

2uv;

) 54.3( - 0,04(G,*Q)+

1
A+2u

D=0 (6%, ) + 2 (3 + 20D - 18]G Q)5

K

1
00 =—— D 5,0,(G,*X,)————
(A+2u)x 100 (G2 Xa) k(A+2u)

- Complementary Scheafer-lgnaczak Fourier formulas for O'élﬂ Mg
, 20 A n
Cap = p(p+a)(y +8)[(ﬂ+a) €y Oa (=) ey 8/3]87(':2 *Gl*YS)_
2a

u(uta)(y+e)
1

p(p+a)
. . . . .m0 0 .0 0 0

Remarkl: We can arrive to the corresponding classical Schaefer-Ignaczak fields: (U, ,¢3 ,Saﬂ,lca3,ﬂa3)

using the Scheafer-Ignaczak relation (3.2), (3.11) -(3.14), (3.20), (3.21), and we arrive to the following results:

Ug=£(ﬁ2*xa)— - Dlaaaﬂ(ﬁZ*GZ*xﬂ)
H p(A+2p) (358)

- 5,(6,% Q)
K

[1(G,*Q) (3.55)

(3.56)

eaﬂDZ(ﬁZ*Gl*YAs) |

M= [1,(F, =G+, ) (357)
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¢g=i€aﬁ5a(|ﬁ2 *Xp) (3.59)
g?xﬁ:i[( Fy* X,) 5+ (Fy xﬂ),a]—mqa;ﬂy( F, *G,* X)) e
~ 2 025(62Q)
Has= (}/2;8) €, 505, (Fy* X ) (3.61)
Ko3= i €, g0y (Fy* X ) (362)

Remark2: we also can arrive to the complementary Scheafer-Ignaczak fields (U; ,(pé ,}/élﬂ,lc'a@u&?,) , using
Scheafer-lgnaczak relations (3.22) -(3.24), when we arrive to the following results:

20 A n
u. = — o, (F* G =Y, 3.63
T TG vy o T o
1 A o
o4 = [, (F, % G, * Yy) (3.64)
pulu+a)(y+e) —20 2 103

1
u(u+a)(y+e)

)65.3( ), 5 = |-2ae,, 0%+ 4,1, |(Fy * G+ V)

, 1
K 3=
@ p(ura)(y+e)

0, 1, (F, % Gy = Yy) (3.66)

Remarke3: Finally substituting the results for: (ag ,0°, ug,gog,ggﬂ,xgg ,,ags) and for:
(05,U.,,0% '7:2ﬂ'K(,13’ L4,3) in the relation (3.1), we arrive the final solution

(Ga ,e,ua,%yKag,j/alg ,,Ua3) ) in which:

2
A+2u

Oup =05 (Fa* X )+ 0, (Fa* X )~ 0,050,D1(F,*G,* X, |

2uv
- IUKT aaaﬁ(GZ*Q)+

1
P {[ﬂD ~Dy]0, (G, * X, )+ %[(/1 +2u)D— A, ](G, *Q)}éaﬂ (3.67)

200 A .
- 0 - 05 (0, [F,*G*Y.
prrey e |G AR G AR )

200 A .
- E,*G,*Ys)
pu(u+a)(y+e) e“ﬂljz( 2 3)

92——ﬂ 3 0,(G* X))~

+

_
k(A+2u)

[1(G,*Q) | (3.68)

yre o s 1 . .
69.3 = 0 F*xX _— O NF*G *Ys),
)69.3( g3 2 €, p0g, (7 * ﬁ)+ﬂ(ﬂ+a)|:|2 a( 2% Gy 3)
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1 2 2 1 3 A
Vaﬁ=£[(':2*Xa),ﬂ+(Fz*Xﬁ),a]—mDﬁaﬁy(Fz*Gz*xy)
(3.70)
m o 1 2 2 »
——0 G,*xQ)+ —2a o: + F,* Gy * Ys),
. aﬁ( 2 Q) w(ura) (r+e) [ €py Cay Eﬁamz}( 2 1 3)

1

1 ~ A N
Kas——eyﬁﬁi},(FZ*Xﬁ)+ Ga Dz(Fz* Gl* Yé), (371)

C2u u(u+a)(y+e)
1,4 1 2 m
ua=; (Fz*Xa)—TDlaaaﬂ(Fz*Gz*xﬂ)_; 9 (G2* Q)
2 p(A+2 ) (3.72)
" ) A
— (S a (Fz* G *Yg),
u(rre) (ura) 77 1
%:ieaﬂaa(ﬁz*xﬂﬂ L [, (Fp % Gy * Yy) (3.73)
2 u(p+a)(y+e)

3. Conclusions and suggestions:

In paper, first we prove the isotherm of the complementary Scheafer-lgnaczak of the 2D(E-N:5) plane
micropolar and unbounded body. Next for the same unbounded 2D(E-N:5) plane thermodynamical body, we
derive the Fourier classical and complementary tensorial fields, using the combination of the transform theory
and the method of Scheafer-lgnaczak. This result may have impotency in material resistance and composites
theory.
Suggestions: we can suggest the following problems for discussing:

1. discuss the green functions (Fundamental Solutions) for the above Scheafer-Ignaczak

initial-boundary problems.
2. Reputing the above problem for the second state of plane elastic strains
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