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wi (x; y; z) = wESLi (x; y; z) + wLWT
i (x; y; z) (16)
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@wi
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k (x; y; z; t) =

NX
I=1

UI (x; y; t) �I (z) (2)

vLWT
k (x; y; z; t) =

NX
I=1

VI (x; y; t) �I (z) (3)

wLWT
k (x; y; z; t) =

NX
I=1

WI (x; y; t) �I (z) (4)
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k w vLWT

k 'uLWT
k
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(z) =  (1)
1 (z) z1 � z � z2

�i(z) =

8<: (I�1)
2 (z) ; zI�1 � z � zI

 (I)
1 (z) zI � z � zI+1

�(N)
(z) =  (Ne)

2 (z) zN�1 � z � zN (5)

|=yVvQm "OvW=@|t  (k)
1 = 1� �z

hk
w  (k)

2 = �z
hk

'0 � �z � hk u; QO xm
h} QaD Q} R CQwY x@ |}x}q |Qw�D |}=H@=H u=O}t QO utQ=m � uwi |]NQ}e

[23]%OwW|t

f"gLWT =
NX
I=1

"0LWT'I +
MX
I=1

"1LWT d'I
@z

"0LWT =
n

@UI
@x

@VI
@y 0 @WI

@y
(6)

@WI
@x

@VI
@x + @UI

@y

o
"1LWT =

�
0 0 W I VI UI 0

�T
(7)

QF= Q@ |}=yVvQm Qov=}@ "1LWT w |WWm |=yVvQm hQat "0LWT u; QO xm
"OvW=@|t |�RH |}x}q |Qw�D QO xLiY |=vLv=

h} QaD Q} R CQwY x@ |}=H@=H u=O}t 'l}Uqm |}xLiYlD |Qw�D QO
[23]%OwW|t

uESL (x; y; z; t) = u0 (x; y; t)� z @w0
@x

(8)

vESL (x; y; z; t) = v0 (x; y; t)� z @w0
@y

(9)

wESL (x; y; z; t) = w0 (x; y; t) (10)
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u=Q=
mty

w|
L}@P

xrr=
K}@P

/"""
Q@p

mW
^i=

LS
=}r;

QF=|
UQQ

@

Y = 1
4��s0 (Ms +Mf �Af �As) (27)

bA = ��s0 (Af �As) (28)

bM = ��s0 (Ms �Mf ) (29)

�1 = 1
2��s0 (Ms +Af )� ��u0 (30)

�2 = 1
4��s0 (As �Af �Mf +Ms) (31)

QO "CU= C} RvDQ=t w C}vDU; R=i u}@ |vwQO |SQv= hqDN= hQat �u0 xm} Qw]@
C=Q}}eD ?ULQ@ =Q VvQm Q=Okt O}=@ =OD@= QO '�C@=F VvD� C@=F Q=@ =@ Q}Ut l}
'M�

f 'M�
s "OW=@|t S=}r; x}rw= |B wQDv; Q=Okt Qov=}@ �s0 "OQm x@U=Lt |}=tO

u=}=B w ẁQW |=tO w C} RvDQ=t u=}=B w ẁQW |=tO hQat ?}DQD x@ 'A�s 'A�s
%s} Q=O 'A�s 'A�s 'M�

f 'M�
s x@U=Lt |=Q@ "OvW=@|t C}vDU;

1
2�S�2 + �HM + ��s0 (M�

s �Ms) = 0 (32)

1
2�S�2 + �HM + ��s0

�
M�
f �Mf

�� �bM = 0 (33)

1
2�S�2 + �HM + ��s0

�
A�f �Af�� �bA = 0 (34)

1
2�S�2 + �HM + ��s0 (A�s �As) = 0 (35)

|R=UOa@|@ Qw_vt x@ "CU= �S = SM�SA 'VvD QFm =OL Qov=}@HM xm} Qw]@
%OwW|t h} QaD Q} R CQwY x@ x]w@ Qt |=yQDt=Q=B 'u=tR CqO=at

�uij = uij
H
; �vkl = vkl

H
; �wmn = wmn

H
;

�qij = qij
H
; rkl = rkl

H
; �smn = smn

H
"CU= xOt; 22 w 21 \@=wQ QO p@k R= |m}t=v}OwQ}; Oa@|@ O=Oa= 'u}vJty
x]@=Q j@=]t |W@vH |SQv= uDiQo Q_v QO QiY w |m}D=DU= Vv=tm |=Q@ Sv=Qo q x]@=Q

%OOQo|t x@U=Lt Q} R
� @U
@pi

= @Wf

@pi
= Qi;

pi = (uij ; vkl; wmn; qij ; rkl; smn) (36)

?=NDv= |[Qi |=yOt Qov=Wv pi u}vJty w l}DUq= |SQv= hQat U xm} Qw]@
"OvW=@|t l}Uqm |Qw�D w |}x}q |Qw�D VwQ wO |=Q@ u; v; w |=y=DU=Q QO xOW
x@ w |=DU=Q QO w xr}t CQwY x@ u; v |=y=DU=Q QO xOW ?=NDv= |[Qi |=yOt

%CU= xOW xDiQo Q_v QO Q}D CQwY
uesl0 (x; y; t) =

X
i

X
j

qij (t)�ei (x)#ej (y) (37)

vesl0 (x; y; t) =
X
k

X
l

rkl (t) ek (x) �el (y) (38)

wesl0 (x; y; t) =
X
m

X
n

smn (t)�em (x) en (y) (39)

ulwt0 (x; y; t) =
X
i

X
j

uij (t)�Li (x)#Lj (y) (40)

vlwt0 (x; y; t) =
X
k

X
l

vkl (t) Lk (x) �Ll (y) (41)

wlwt0 (x; y; t) =
X
m

X
n

wmn (t)�Lm (x) Ln (y) (42)

CaQU Q@=Q@ U1 '=wy |r=oJ Q@=Q@ �1 'pv=B x@ xOQ=w |m}t=v}OwQ}; Q=Wi Q@=Q@ Pa
Q@ xOQ=w |m}t=v}OwQ}; |wQ}v Q@=Q@ FAero w =wy M=t Q@=Q@ M1 'pv=B x@ =wy |@Uv
w � Oa@|@ ?}=Q[ uDiQo Q_v QO =@ "OW=@|t xOW O=H}= Q=Wi hqDN= QF= QO pv=B

[24]%s} Q=O |m}t=v}OwQ}; Q=Wi |=Q@ �aero

�aero = �1h
�paM1

(19)

� = �1
�p

M1V s2

!20
a
h

(20)

(��aero)
12 = �1

�p
V s
!0

(21)

xLiY |r=oJ �p w sDU}U |a}@] Tv=mQi !0 'p=}U CaQU Qov=}@ Vs u; QO xm
%s} Q=O w xDiQo Q_v QO & = �1cr

�ph
Q@=Q@ =Q jQw x@ =wy |tQH?} Q[C@Uv "OW=@|t

&
M1

= 0 01 (22)

xO=iDU= 6`HQt |=tO |R=UrOt R=\}Lt |=wy w pv=B u}@ l =m]Y= |v}@V}B |=Q@
\UwD TBU w KQ] [26]uwUv=H w u}U@ wQ \UwD =OD@= QO 'pOt u}= [25]"CU= xOW

%OW=@ `HQt |Br=Dv; pt=W =D OW KqY= [27]CQm =
T �
Te

= 1 + 0 032M 2
e + 058

�
Tw
Te
� 1
�

(23)

OOa Qov=Wv Me 'pv=B x@r |=tO hQat Te '`HQt |=tO Qov=}@ T � xm|Qw]@
w Te = T1 K]Ut C=LiY QO "OW=@|t xQ=w}O |=tO Q@=Q@ Tw w x@r QO M=t

%=@ CU= Q@=Q@ xQ=w}O |=tO Tw = Taw w Me = M1

r = haw � he
h0 � he = Taw � Te

T0 � Te (24)

hQat h0 'pv=B x@r |Br=Dv; pO=at he 'l}D=@=}O; |Br=Dv; Qov=}@ haw xm|Qw]@
x}rw= |=tO Q@=Q@ T0 pv=B l}D=@=}O; |=tO Qov=Wv Taw u}vJty w pv=B x}rw= |Br=Dv;
Q_v QO 0=715 Q@=Q@ pDv=QB OOa Pr xm OW=@|t r =

p
Pr Q@=Q@ r Q=Okt "OW=@|t

7|rwvQ@ � Qr} w= Q}D |Qw�D T=U= Q@ pmW ^i=L S=}r; s}U [25]"CU= xOW xDiQo
|oOvwWCNU ZQi =@ 'T=Owo q \UwD xOW x�=Q= pOt QO "CU= xOW |R=Ux}@W

%Ow@ Oy=wN Q} R CQwY x@ R=i p=kDv= CqO=at '[27]|}xrtHOvJ
%C}vDU; xwOLt QO �

"A = SA� + �A (T � T0) (25)

%C} RvDQ=t xOwOLt QO �

"M = SM� + �M (T � T0) (26)

�i 'CU= |DiU QwUvD Twmat Q@=Q@ w |k=@]v= QDt=Q=B Qov=Wv Si 'u; QO xm
?}DQD x@ xm OW=@|tA wM Qov=}=tv CqO=at u}= QO i w CQ=QL p=kDv=?} Q[ hQat
'|oOvwW CNU QF= uOwt ^=Lr |=Q@ "OvyO|t u=Wv =Q C}vDU; w C} RvDQ=t |=yR=i

%OQ}o |t Q=Qk xO=iDU= OQwt [27]T=Owo q w O} w@ \UwD xOW x�=Q= |}xrtHOvJ
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2|
xQ=t

W'
39

|xQ
wO'

�14
02

R}}=B
�h

}QW
l}

v=mt
|U

Ovyt [23]"|D} RwBt=m xLiY C=YNWt "1 pwOH
29=4 E1(GPa)
15=2 E2; E3(GPa)
6=06 G1(GPa)
3=03 G2; G3(GPa)
0=32 v12; v23; v13

7=5� 106 a11
18� 106 a22; a33

45 H(mm)
1330 �p

�
kg=m3�

300 T0 aero

[27]"pmW ^i=L S=}r; C=YNWt "2 pwOH
226 Ms (�K)
194 Mf (�K)
241 AS (�K)
270 AF (�K)

22� 106 �Aus�Mar

32=5 EAus (Gpa)
23 EMar (Gpa)

11=55� 104 ��s0
5100 �sma

�
kg=m3�

"(0=90=90=0) |v}Jx}q |=Q@ |a}@] Tv=mQi "3 pwOH
=]N OYQO Q[=L Q=m [23]`HQt xQ=tW

Tv=mQi
0=0146 989=2 989=3 1
2=4041 2=2782 2=3344 2
5=1926 2=5925 2=7344 3
0=0584 3=9551 3=9574 4
0=073 4=6355 4=6389 5
0=073 5=6823 5=6864 6
0=0949 6=1522 6=1580 7
0=0949 6=8279 6=8344 8
0=1313 8=8926 8=9042 9

|v}Jx}q =@ |D} RwBt=m xLiY |=Q@ =]N x@U=Lt =@ |a}@] Tv=mQi Q}O=kt 'u}vJty
Vv=tm|HvUQ=@Da= |=Q@ "CU= xOW xO=O u=Wv 3 pwOH QO '�0=90=90=0� xv} Qk
[0=0=0=0]� |D} RwBt=m |v}Jx}q Cr=L wO |=Q@ |DQ=QL Vv=tm Q=Okt '|DQ=QL
xDiQo CQwY VywSB �? w Q[=L VywSB �hr= �[15= � 15= � 15=15] w
=]N u=R}t xm OyO|t u=Wv |@ wN x@ 3 pmW "OW xU}=kt [28]w�=}W nv=Jr \UwD

"OvDUy Q@=Q@ sy =@ =@} QkD w xOw@ sm Q=}U@ Cr=L wO u}= |=Q@ |DQ=QL Vv=tm QO
'(0=90=0=90)Vv}J =@hrDNt|=y|v}Jx}q|=Q@|DQ=QLVv=tm '4pmW
u=Wv pmW u}= "OyO|t u=Wv =Q (60=30) w (45= � 45) '(0=90=90=0)

x@ |DQ=QL Vv=tm |=tO u} QDq=@ '�b > a� u}}=B |O=a@= C@Uv QO xm OyO|t
(0=90=90=0) w (0=90=0=90) '(60=30) '(45=� 45) x@ \w@ Qt ?}DQD
|=tO u} QDq=@ '�a > b� |O=a@= C@Uv |rwtat V}=Ri= =@ 'xt=O= QO =t= "CU=
(60=30) '(45= � 45) '(0=90=90=0) x@ \w@ Qt ?}DQD x@ |DQ=QL Vv=tm

"OW=@|t (0=90=0=90) w

%=@ OvQ@=Q@ Q}N= \@=wQ QO xOW ?=NDv= |[Qi |=yMU=B xm
�ei ; 

e
k; �

L
i ; 

L
k (x) =

C1 cos (!x) + C2 sin (!x) (43)

#ej (y) ; �el (y) ; #Lj (y) ; �Ll (y) =

C1 cos (!y) + C2 sin (!y) (44)

�em; �Lm (x) = B1 cosh (�x) +

B2 sinh (�x) +B3 cos (�x) +B4 sin (�x)
(45)

 en;  Ln (y) = B1 cosh (�y) +

B2 sinh (�y) +B3 cos (�y) +B4 sin (�y)
(46)

%OW=@|t Q} R CQwY x@ |r}]DUt pv=B Q@ sm =L pm CqO=at�
[K]P + [K]S

�
[pi] + [NL]P + [NL]S

= [FT ]P + [FT ]S + [FS]
(47)

'sDU}U |]NQ}eT} QD=t Qov=}@ [NL] '|DiUT} QD=t hQat [K] u; QO xm} Qw]@
QF= Q@ xOW OQ=w |wQ}v =@ Q@=Q@ [FS] w pv=B Q@ xOW OQ=w |}=tQo |wQ}v pO=at [FT ]

Aero w S 'P |=yT} wvQ} R 'u}vJty "OvW=@|t pmW ^i=L S=}r; s}U R=i Q}}eD
"OvW=@|t l}t=v}OwQ}; w pmW ^i=L S=}r; s}U 'pv=B Qov=}@ ?}DQD x@

|OOa G}=Dv "3
xar=]t OQwt 2 VN@ QO xOW s=Hv= |R=UrOt R= pY=L |OOa G}=Dv 'xt=O= QO
C=LiY QO xOW xO=iDU= |Q=DN=U |=yxirwt 2 w 1 pw=OH QO "CU= xDiQo Q=Qk
xOW VQ=Ro |R=UrOt QO xDiQ Q=m x@ pmW ^i=L S=}r; s}U u}vJty w |D} RwBt=m
'OwQ|t q=@ |DQ=QL V}=tQo u=R}t 'CwY jwi=t |=yCaQU QO xm |}=Hv; R= "CU=
V}=Ri= R= Oa@ =D OwW|t |Q=Po}=H C} RvDQ=t CQwY x@ 'pmW ^i=L S=}r; s}U
"O}=tv OQ=w sDU}U x@ |Q=Wi |wQ}v C}vDU; x@ C} RvDQ=t R= R=i p=kDv= =@ s}U '=tO
0=01 Q@=Q@ jQw x@ =wy |tQH ?} Q[ w 0=715 Q@=Q@ pDv=QB OOa 'p�=Ut |t=tD QO
"OW=@|t u} wrm xHQO 300 =wy x}rw= |=tO Q=Okt u}vJty "CU= xOW xDio Q_v QO
|DQ=QL Vv=tm Q=JO |D} RwBt=m pv=B 'q=@ |=yM=t QO xOW O=H}= CQ=QL QF= QO
|}=H@=H QO |DQ=QL Vv=tm "OvyO|t u=Wv �Tcr =@ =Q =tO hqDN u}= "OwW|t
C=mQL |=Q@ Z=@kv= =} \=U@v= '=tO hqDN= QF= QO =Q} R "ODi=|t j=iD= �w |[Qa
CyH xU Qy |=Q@ CmQL CqO=at '47 x]@=Q QO "OwW|t O=H}= |=yLiY uwQO
R= �Tcr ' �w |[Qa |}=H@=H |=Q@ |]N CqtH ^iL =@ "Ov=xOW u=}@ |DmQL

%O};|t CUO@ Q} R xS} w Q=Okt xr=Ut pLh
Kw
w ��TcrKT

w

i f �wg = 0 (48)

=Q S=}r; u}= Ow@y@ C=QF= u=wD|t 'pv=B u}= x@ pmW ^i=L S=}r; uOQm xi=[= =@
Q@ pmW |r}]DUt C=LiY Q@ |DQ=QL Vv=tm Q=Okt "OQm |UQQ@ pv=B Vv=tm Q@
xOW xDiQo Q=Qk |UQQ@ OQwt pv=B �a=b ZQa x@ pw] C@Uv� O=a@= C@Uv Q}}eD QF=
x@ |DQ=QL Vv=tm hrDNt Q}O=kt 'C=LiY Vv}J x} w=R Q}}eD =@ 'u}vJty "CU=

"CU= xOW xDWwv xv=o =OH CQwY
Cr=L |=Q@ sDU}U |a}@] |=yTv=mQi =OD@= QO '\@=wQ |HvU Q=@Da= |=Q@
"CU= xOW xU}=kt [23]`HQt QO xOW x�=Q= |a}@] |=yTv=mQi =@ �0=90=90=0�

7



u=Q=
mty

w|
L}@P

xrr=
K}@P

/"""
Q@p

mW
^i=

LS
=}r;

QF=|
UQQ

@

(45=� '(0=90=90=0) '(0=90=0=90)Vv}J|=Q@|DQ=QLVv=tm "5 pmW
"(60=30) '45)

[28]`HQt �?� Q[=L VywSB �hr=� |DQ=QL Vv=tm xU}=kt "3 pmW

'(0=90=0=90) u=tO}J =@ |D} RwBt=m C=LiY |=Q@ |DQ=QL Vv=tm "4 pmW
"(60=30) '(45=� 45) '(0=90=90=0)

|D} RwBt=m |=yQ@}i x} w=R 'lJwm |O=a@= |=yC@Uv QO xm OyO|t u=Wv 4pmW
Q=DN=U |ov} Qk x@ C@Uv |QDW}@ Q}F-=D '|DQ=QL VvD CLD pv=B |DQ=QL Vv=tm QO
C@Uv |QDW}@ Q}F-=D Vv}J |ov} Qk 'nQR@ |O=a@= |=yC@Uv QO 'u}vJty "OQ=O
Q=Owtv 'hr=4 pmW "Ovm|t =i}= |DQ=QL Vv=tm |=tO V}=Ri= QO =yxirwt Qo}O x@
Q@ =Q (0=90=0=90) |v}J x}q =@ |}x}q 4 |D} RwBt=m pv=B |=Q@ |DQ=QL Vv=tm
4 pmW QO pmW |a@ Qt \=kv "OyO|t u=Wv pv=B O=a@= x@ C@Uv C=Q}}eD ?UL
'pmW|}xQ}=O \=kv w pmW ^i=L S=}r; uwO@ |D} RwBt=m pv=B Qov=Wv O w G '?
R= ZQa =@ w 900 x} w=R QO pmW^i=L S=}r; |Q=Po}=H =@ |D} RwBt=m pv=B QoW}=tv
x@ 'O w G '? 5 |=ypmW |=Q@ 'x@=Wt Qw]x@ "�1pmW� OvW=@|t pv=B RmQt =O@t
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xQ=t
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39

|xQ
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02

R}}=B
�h

}QW
l}

v=mt
|U

Ovyt

^i=L S=}r; s}U uwO@ w =@ |D} RwBt=m pv=B |=Q@ |DQ=QL Vv=tm TB u=R}t "7 pmW
"pmW

"u=tO}J =@ |D} RwBt=m C=LiY |=Q@ |DQ=QL Vv=tm TB u=R}t "6 pmW

(60=30) w (45=�45) '(0=90=90=0) |D} RwBt=m C=LiY |v}Jx}q?}DQD
pmW ^i=L S=}r; Q}F=D xOvyO u=Wv O w G '? 'hr= 5 |=ypmW "OvyO|t u=Wv =Q
pv=B pw] xR=Ov= C@Uv uDiQ q=@ =@ "OW=@|t |DQ=QL Vv=tm |=tO uOQ@ q=@ QO
u}= p}rO "OW Oy=wN QDtm pmW^i=L S=}r; C=Q}F=D 'pv=B ZQa x@C@Uv |D} RwBt=m
x@U=Lt |=Q@ "OW=@|t xHQO 900 x} w=R QO 'pmW ^i=L S=}r; |Q=Po}=H 'O=ONQ
|DQ=QL xrO=at O}=@ 'Vv=tm |v=QL@ |=tO R= QDq=@ |=y=tO QO |DQ=QL Vv=tmTB
pv=B R= XNWt x]kv l} |}=Hx@=H u=R}t 'Vv=tmTB '`k=w QO "OQm pL =Q x]w@ Qt
xrO=at pL R= xm OyO|t u=Wv =Q |DQ=QL Vv=tm |v=QL@ |=tO R= Oa@ |=y=tO QO

"O};|t CUO@ Vv=tm |=tO R= QDq=@ |=tO hqDN= |=Q@ '47
QO xOW QmP |=yVv}J =@ C=LiY |=Q@ |DQ=QL Vv=tmTB u=R}t '6 pmW
O=a@= C@Uv '|UQQ@ u}= QO "OyO|t u=Wv =Q pv=B RmQt |=Q@ |DQ=QL Vv=tm CtUk
?}DQD x@ xQ}=O w ErFt 'xQ=DU '`@ Qt |=yO=tv "OW=@|t 1 =@ Q@=Q@ xar=]t OQwt pv=B
(60=30) w (45= � 45) '(0=90=90=0) '(0=90=0=90) u=tO}J Qov=}@
QF= QO xLiY R}N u=R}t 'CU= XNWt 5 pmW Q=Owtv R= xm Qw]v=ty "OvW=@|t
R= Qw@a w =tO V}=Ri= =@ =t= "OW=@|t QiY '|v=QL@ |=tO Q} R |=tO =D |DQ=QL Q=@
'4 pmW Q=Owtv x@ xHwD =@ "O@=}|t V}=Ri= |DQ=QL Q=@ QF= QO Q}D R}N '|v=QL@ |=tO
QO Vv=tmTB ẁkw ?}DQD QO '6 pmW QO xOW sUQ Q=Owtv xm CiQo xH}Dv u=wD|t
'? 'hr= |=yQ=Owtv "OyO|t u=Wv =Q |DUQO Q=Okt |DQ=QL Vv=tm ẁQW |=tO
'(0=90=0=90) |=yVv}J |=Q@ |DQ=QL Vv=tmTB Q}O=kt '7pmW QO O w G
^i=L S=}r; s}U |Q=Po}=H uwO@ w =@ (60=30) w (45=�45) '(0=90=90=0)

"OyO|t u=Wv =Q C=LiY u}= QO 'xHQO 90 x} w=R =@ pmW
sOa =} w Qw[L QO |DQ=QL Vv=tmTB u=R}t u=wD|t '=yQ=Owtv u}= x@ xHwD =@
=yQ=Owtv u}= "OQm xOy=Wt =Q |D} RwBt=m C=LiY QO pmW ^i=L S=}r; s}U Qw[L
x@ sDU}U l}t=v}OwQ}; R= pY=L |DQ=QL Q=@ QF= QO xLiY R}N xm OvyO|t u=Wv
=D =Q xLiY R}N xDUv=wD w xDi=} Vy=m pmW ^i=L S=}r; s}U |Q=Po}=H p}rO
xm OvDUy ?r]t u}= Qov=}@ =yQ=Owtv u}= 'u}vJty "OQ=O xov QiY |QDq=@ |=y=tO
p@=k Q}F=D =tO x@ C@Uv Vv=tm TB C=Q}}eD ?}W Vy=m QO pmW ^i=L S=}r; s}U

"OQ=O |yHwD

|Q}oxH}Dv "4
|D} RwBt=m pv=B QO|D=QLVv=tmTB wVv=tm QO|DQ=QLVvD C=QF= 'VywSB u}= QO
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u=Q=
mty

w|
L}@P

xrr=
K}@P

/"""
Q@p

mW
^i=

LS
=}r;

QF=|
UQQ

@

G}=Dv j@] "O}OQo|UQQ@ �|D} RwBt=m C=LiYVv}J x} w=R w|ov} Qk C=QF=�hrDNt
w(60=30) '(45= � 45) '(0=90=90=0) C=LiY |v}Jx}q 'xOt; CUO@
C@Uv QO |DQ=QL Vv=tm |v=QL@ |=tO uOQ@ q=@ QO Q}F=D u} QDW}@ (0=90=0=90)

|ov} Qk QDW}@ Q}F=D |xOvyO u=Wv w OQ=O =Q l} R= QDW}@ =} w Q@=Q@ �a=b� |O=a@= |=y
Q}F-=D |=Q@ Vv=tmTB |=yQ=Owtv R= "OW=@|t =yVv}J |x} w=R x@ C@Uv =yVv}J
'|D} RwBt=m pv=B QO S=}r; u}= |Q=Po}=H xm OQm G=DvDU= u=wD|t 'pmW^i=L S=}r;
|Wv=tmTB |}=Hx@=H pQDvm QO |QDW}@ Q}F-=D 'Vv=tm |=tO V}=Ri= Q@ xwqa

"OQ=O

u}= pQDvm QO pmW ^iL S=}r; QF= u=R}t w qwr � qwr |RQt \}=QW =@ pmW |r}]DUt
`HQt |=tO VwQ R= xO=iDU= =@ |W}=tQo C=QF= "CiQo Q=Qk |UQQ@ OQwt xO}OB wO
R= Oa@ =D OW |Q=Po}=H |D} RvDQ=t Cr=L QO pmW ^i=L S=}r; s}U "OW xOR u}tND
|m}t=v}OwQ}; w |W}=tQo |=ywQ}v pQDvm CyH |Q=Wi |wQ}v 'C}vDvU; x@ R=i Q}}eD
G=QNDU= |}x}q |Qw�D VwQ j} Q] R= 'sDU}U Q@ sm =L CqO=at "OwW OQ=w pv=B x@
'u}vJty "OyO u=Wv QDy@ =Q |}xLiY uwQO |=y|}=H@=H C=Q}F=D Ov=wD@ =D O}OQo
TB u}vJty w Vv=tm QO |D} RwBt=m C=LiY hrDNt |=y|v}Jx}q Q}F=D u=R}t
|=y|v}Jx}q Q}F=D '|DQ=QL Vv=tm |UQQ@ Qw_vt x@ "CiQo Q=Qk xar=]t OQwt Vv=tm

=yCWwv=B
1. Divergence
2. Flutter
3. Shape Memory Alloy (SMA)
4. Equivalent Single Layer (ESL)
5. Full Layerwise Theory
6. Reference Temperature
7. Euler Bernoulli
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