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1 Ú ó

���­C/¯K´�5åÆ¥�­��ï
Ä¯K, Ù¢�´¦)p� �©�§�¯K. Ä
u�
b�^�, ���­�C/¯K�±=z¤
��5­¡�©�§: D∇4w = q, ù´��o��
5� �©�§, �éØÓ�>.^�, ®²k

�@���¦)nØ, ÏL�E)Û)Ú�©�{
þ�¼�¯K�¦) [1−6].

���­�C/¯K´äk2�ó§¢S¿
Â�p���5 �©�§¯K. du��5 �
©�§�E,5, ÃØ$^)Û{Ú�©{Ñ´'
�(J�. ¦+ �©�§�~�©�§z©ÛU

¦)�
¯K [5−14], �k��ïÄ�{E8¥
3ê��{þ. ��$^k��©{, duØU¼
��A��5�ê�§|, �J±�ïÂñ�S�
L�ª, ØU��¦)ùa�§. k�ü�{´�
�ÊH��{, A^ ANSYS �^�, �±¼� £

O�, �¿�´��¦)��5 �©�§, 
´
Äu©¡ëY�b�, ÏL>.�N5¢y¦)�,
3ü�>.þ1w5��, O�(JÉ�ü�y©
êþÚü��ª�K�.

�©3����5 �©�§`z�{ïÄ
Ä:þ [15−17] , $^C©�n [18], í�
£ã��
�C/¯K���5 �©�§|, ¿{z¼��
��­�LÝ�p���5 �©�§. òk��
©{ÚÄ��OCþ`z�{�(Ü, �ï
lÑ
���I:þ���LÝ�`z§S�{, �¤

���­�C/¯K�~©Û.

2 ���­�C/¯K��5 �©
�§�ïá

2.1 ÄÄÄuuuCCC©©©���nnn���AAAÛÛÛ���CCC///���������©©©
���§§§|||���ííí���

�: {V } = {u, v, w}T, {f} = {fx, fy, fz},
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{q} = {qx, qy, qz}, ©O���� £!NåÚ¡
å¥þ, {ε}, {σ} ���þ?¿:ACÚAå¥þ.
εx, εy, γxy ���¥¡�ACÚ�AC, χx, χy, χxy

���¥¡­ÇÚÛÇ. ã 1 ´�LÝ��«¿ã.
���)�LÝ��AÛ�§�

εx = ux +
1
2
w2

x,

εy = vy +
1
2
w2

y,

γxy = uy + vx + wxwy

Ú

χx = −∂2w

∂x2
= −wxx,

χy = −∂2w

∂y2
= −wyy,

2χxy = −2
∂2w

∂x∂y
= −2wxy.

� t ���þÝ, E �����5�þ. ��þ?
¿:�AC�±£ã�

{ε} ={εx + zχx, εy + zχy, γxy + 2zχxy}T

=
{

ux +
1
2
w2

x − zwxx, vy +
1
2
w2

y − zwyy, uy

+ vx + wxwy − 2zwxy

}T

.��� � � �� � � � � �
ã 1 �LÝ��«¿ã

d2Âm�½Æ, ¼���þ?¿:�Aå£ã�:

{σ} =



E

1 − µ2
[(εx + zχx) + µ(εy + zχy)]

E

1 − µ2
[(εy + zχy) + µ(εx + zχx)]

E

2(1 + µ)
(γxy + 2zχxy)

 =
E

1 − µ2


(εx + µεy) + z(χx + µχy)

(εy + µεx) + z(χy + µχx)
1 − µ

2
γxy + (1 − µ)zχxy



=
E

1 − µ2



[(
ux +

1
2
w2

x

)
+ µ

(
vy +

1
2
w2

y

)]
− z(wxx + µwyy)[(

vy +
1
2
w2

y

)
+ µ

(
ux +

1
2
w2

x

)]
− z(wyy + µwxx)

1 − µ

2
(uy + vx + wxwy) − (1 − µ)zwxy


.

��³U�±L«�:

Π =
∫

V

(
1
2
{ε}T{σ} − {V }T{f}

)
dV

−
∫

S

{V }T{q}dS

=
∫

V

[(
1
2
(εx + zχx, εy + zχy, γxy + 2zχxy)

×


σx

σy

τxy

 − {V }T{f}

)]
dxdydz
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−
∫

S

{V }T{q}dxdy

=
∫

D

F (u, v, w, ux, uy, vx, vy, wx,

wy, wxx, wxy, wyy)dxdy.

eÑ�Nå, K

F (u, v, w, ux, uy, vx, vy, wx, wy, wxx, wxy, wyy)

=
∫ t/2

−t/2

1
2
{ε}T{σ}dz − {V }T{q}

=
1
2

{
εx

Et

1 − µ2
(εx + µεy) + εy

Et

1 − µ2
(εy + µεx)

+ γxy
Et

2(1 + µ)
γxy +

∫ t/2

−t/2

[
χx

Ez2

1 − µ2
(χx + µχy)

+ χy
Ez2

1 − µ2
(χy + µχx) + 2χxy

Ez2

1 + µ
χxy

]
dz

}
− {V }T{q}

=
1
2

Et

(1 − µ2)

[
εx(εx + µεy)

+ εy(εy + µεx) +
1 − µ

2
γ2

xy

]
+

1
24

Et3

1 − µ2
[χx(χx + µχy) + χy(χy + µχx)

+ 2(1 − µ)χxyχxy] − (uqx + vqy + wqz)

=
1
2

Et

(1 − µ2)

[(
ux +

1
2
w2

x

)2

+
(

vy +
1
2
w2

y

)2

+ 2µ

(
ux +

1
2
w2

x

)(
vy +

1
2
w2

y

)
+

1 − µ

2
(uy + vx + wxwy)2

]
+

1
24

Et3

1 − µ2
[w2

xx + w2
yy + 2µwxxwyy

+ 2(1 − µ)w2
xy] − (uqx + vqy + wqz),

K:

δΠ =
∫∫
D

(Fuδu + Fvδv + Fwδw + Fuxδux

+ Fuyδuy + Fvxδvx + Fvyδvy

+ Fwxδwx + Fwyδwy + Fwxxδwxx

+ Fwyyδwyy + Fwxyδwxy)dxdy.

3÷v�½>.^�e, A^C©�n:

δΠ = 0,

Fu − ∂

∂x
(Fux) − ∂

∂y
(Fuy) = 0,

Fv − ∂

∂x
(Fvx) − ∂

∂y
(Fvy) = 0,

Fw − ∂

∂x
(Fwx) − ∂

∂y
(Fwy) +

∂2

∂x2
(Fwxx)

+
∂2

∂y2
(Fwyy) +

∂2

∂x∂y
(Fwxy) = 0,

��3�½>.^�e���5 �©�§|:

12(uxx + wxwxx) + 12µ(vyx + wywxy)

+6(1 − µ)(uyy + vxy

+wxywy + wxwyy)

= −qx

A
,

6(1 − µ)(uyx + vxx + wxxwy + wxwxy)+

12(vyy + wywyy) + 12µ(uxy + wxwxy)

= −qy

A
,

t2(wxxxx + wyyyy + 2wxxyy)

−6[(2ux + 3w2
x)wxx + 2uxxwx

+(2vy + 3w2
y)wyy + 2vyywy

+(uxy + vxx + wxxwy)wy

+(uyy + vxy + wxwyy)wx

+2(uy + vx + 2wxwy)wxy]

+6µ[2(uy + vx)wxy − 2wxxvy

−2uxwyy + vxxwy + uyywx − wxvyx

−uxywy] =
qz

A
,

(1)

Ù¥ A =
1
12

Et

(1 − µ2)
.

2.2 ���½½½>>>...���������­­­���CCC///���������555   
���©©©���§§§���{{{zzz���...

�é¢S¯K¥ x, y ��C/þ u, v Ú z �
�C/þ w ÷v: u, v ¿ w ��éA��ê��
p��þ. Éå÷v: qz = q, qx = qy = 0 �^. ù
��Ñ (1) ª¥1n��§¥�¹ u, v Ú�A��
ê�, §Ò=z�'u w(x, y) ���5p� �
©�§, �±Õá¦). 3d^�e, (1) ª¥�c
ü��§�=z�'u u, v ��p���5 �
©�§|, e�&? w �¦), @o{z (1) ª¥�
1n�§�� (2) ª, �N���­�C/¯K. �
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Ò´¦)p���5 �©�§¯K, 
>.^�

��½>. (3). Ù¥: D = At2 =
1
12

Et3

(1 − µ2)
.

(wxxxx + wyyyy + 2wxxyy) − 6(3w2
xwxx + 3w2

ywyy

+ wxxw2
y + w2

xwyy + 4wxwywxy)/t2 =
q

D
, (2)

w|L = 0, wx|L = wy|L = 0. (3)

e¡©Ûo>�|�å�Ý/���­�C
/¦).

3 ���­�C/¯K��5 �©
�§�`z�{

3.1 ppp���   ���©©©���§§§������©©©���ÃÃÃþþþjjjzzz

ã 2 �Ý/�½>., A^�ål h ��©�,
©�����§:

xl = lh, l = 1, 2, · · · , nl,

ym = mh,m = 1, 2, · · · , nm.� � �� � � � � � �	 
� � � � ���� � � �
�
−

�� ××

× ×

⋯

⋯�	 
��
ã 2 �|���©��«�

ã¥: • �>.:, ¨ �9Ï:, ◦ ���:, × �Ø
¦^:.

�: w =
q

D
h4W , cs =

( q

D
h4/t

)2

, (2) ª{z
�

[(Wxxxx + Wyyyy + 2Wxxyy) − cs · 6(3W 2
xWxx

+ 3W 2
y Wyy + WxxW 2

y + W 2
xWyy

+ 4WxWyWxy)]h4 − 1 = 0.

A ^ � V ? ê Ð m, � ± ¼ � � ä Ø � O(h2)
� w(x, y) �'�ê3 xl, ym ?�Cq�:



(Wx)l,m ≈ Wl+1,m − Wl−1,m

2h
; (Wy)l,m ≈ Wl,m+1 − Wl,m−1

2h
,

(Wxx)l,m ≈ Wl+1,m + Wl−1,m − 2Wl,m

h2
; (Wyy)l,m ≈ Wl,m+1 + Wl,m−1 − 2Wl,m

h2
,

(Wxy)l,m ≈ Wl+1,m+1 + Wl−1,m−1 + 2Wl,m − Wl,m+1 − Wl,m−1 − Wl+1,m − Wl−1,m

2h2
,

(Wxxxx)l,m ≈ Wl+2,m − 4Wl+1,m + 6Wl,m − 4Wl−1,m + Wl−2,m

h4
,

(Wyyyy)l,m ≈ Wl,m+2 − 4Wl,m+1 + 6Wl,m − 4Wl,m−1 + Wl,m−2

h4
,

(Wxxyy)l,m ≈ 1
h4

(Wl+1,m+1 + Wl+1,m−1 − 2Wl+1,m + Wl−1,m+1 + Wl−1,m−1 − 2Wl−1,m

−2(Wl,m+1 + Wl,m−1 − 2Wl,m)].

(4)
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ò (4) ª�\ (2) ª, ¼��©�§|:

Pl,m =Pl,m(Wl−2,m,Wl−1,m,Wl,m,

Wl+1,m,Wl+2,m,Wl,m−2,Wl,m−1,

Wl,m,Wl,m+1,Wl,m+2)

=0, l = 1, 2, · · · , nl − 1;

m = 1, 2, · · · , nm − 1.

>.^� (3) ª=z�

W0,m = 0,Wnl,m = 0,m = 1, 2, · · · , nm,

Wl,0 = 0,Wl,nm = 0, l = 1, 2, · · · , nl.
(5)

3�p°Ýe, J!:>.L«�

W−1,m = 3W1,m − W2,m/2,Wnl+1,m

= 3Wnl−1,m − Wnl−2,m/2,

m = 0, 1, 2, · · · , nm + 1,

Wl,−1 = 3Wl,1 − Wl,2/2,Wl,nm+1

= 3Wl,nm−1 − Wl,nm−2/2,

l = 0, 1, 2, · · · , nl + 1.

3.2 þþþÙÙÙ111ÖÖÖ���^̂̂eee������­­­���CCC///¯̄̄KKK`̀̀
zzz¦¦¦)))���...

ò¦)���C/��5 �©�§LÝO
�¯K, =z�Ã�å`z¯K:

min(f(z)) (6)

Ù¥ z ∈ Rn ¡��OCþ, L«�I��!:�
��¼ê�, zi, i = 1, 2, · · · , n, n ��OCþo�
ê, f(z) �8I¼ê.

�éåÆ�.�é¡5, � 1/4 «���I�
�!:LÝ��þ��Ä��OCþ, d��OC
þoê:

n = int
[
nl + 1

2

]
int

[
nm + 1

2

]
.

� � ¼ ê � Wl,m � Ä � � O C þ zi, i =
1, 2, · · · , n é A ' X � ± L « �: Wl,m =
zl+int[(nl+1)/2](m−1), l = 1, 2, · · · int[(nl+1)/2], m =
1, 2 · · · int[(nm + 1)/2], Ù¦ 3/4 é¡«�þ��
I��!:LÝdé¡'XL«�

Wnl−l,m = Wl,m,

Wl,nm−m = Wl,m,

Wnl−l,nm−m = Wl,m,

l = 1, 2 · · · int[(nl + 1)/2],

m = 1, 2 · · · int[(nm + 1)/2].

éA�8I¼êL��

f(z) =
1
n

int( nl+1
2 )∑

l=1

int( nm+1
2 )∑

m=1

P 2
l,m. (7)

du!:ê8���y©
Cz, �OCþ�
ê n ��UC, 8I¼ê��¤/ª�u)�AC
z, �A¯K=z�Ä��OCþ`z¯K.

3.3 §§§SSS¦¦¦)))���¬¬¬���¤¤¤

§S�Oæ^ Visual-Fortran �O, §S(�|
¤�): 1) Ì§S; 2) æ^�FÝ{Ã�å`zf
§S; 3) ��|¢�?ò{Ú«mlÑ'�{f§
S; 4) FÝ¼êO�f§S; 5) Ä��OCþ8I
¼êf§Sã; 6) �©�§%Cf§Sã.

3.4 õõõ���¯̄̄KKKÃÃÃ���ååå���ÝÝÝFFFÝÝÝ{{{`̀̀zzz|||¢¢¢

§ S Ì N � õ C þ Ã � å ` z ¯ K, æ ^
ä k � g Â ñ ° Ý � � Ý F Ý � { ` z | ¢
L§: éu?¿�Ð©� z(0), s(1) = −g(1) =
grad[f(z(0)), g(k) = grad[f(z(k)), s(k+1) =

−g(k+1) +
[g(k+1)]T · g(k+1)

[g(k)]T · g(k)
s(k), k = 1, 2, · · · , n.

K#:�: z(k+1) = z(k) + α(k)s(k), Ù¥ α(k) ´d
��|¢{(½�`Ú�. ²L�Ó n g|¢O
�, z(0) = z(n), UYO�, ��8I¼ê���½
� f(z(k)) < ε �, ÑÑ(J. eØ÷v^��. l
þ 1 Ó`z:­#m©. ã 3 ¢�L«�ÝFÝ{
zg�|¢��.

� �
� �
� � � �

ã 3 �ÝFÝ{|¢L§«¿ã

3.5 ������|||¢¢¢LLL§§§���«««mmmlllÑÑÑ'''���{{{

��|¢L§´¦)'u α(k) éA8I¼
ê f(z(k) + α(k)s(k)) �4�:, ©�|¢«m�(
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½Ú«mþ4��:�(½, ~^?ò{(½��
|¢«m, �7©�{¼�«m���:. ¦+�
7©�{´ûÐ���|¢�{, �´du��5
8I¼ê�E,5, 3��|¢L§¥, 8I¼ê
�U¬Ñyã 4 ��¹. Ù¥ã 4(a) ´ü�¼ê,
ã 4(b) ´�ü�¼êü«�¹. e8I¼ê�ü
�¼ê�, �7©�{´�^�; e8I¼êØ´

ü�¼ê�, �7©�{òÃ{¦^5(½«mþ
���:. du¼ê�ëY5, ��|¢«mþ�
½k4��:. eæ^«mlÑ'���{òéN
´(½4��. «mlÑ'��{�nÒ´ò|¢
«m©:, ÏL'�¤k©:�8I¼ê�, (½
4��:Ú¤éA� �, �¤�g��|¢L§.
ù´§S�O¥uy�¢SA^�k��{.

ã 4 ¢S§S¦)L§�UÑy��¹ (a) ü�¼ê; (b) �ü�¼ê

3.6 FFFÝÝÝ¼¼¼êêê¦¦¦)))������ûûû���{{{

8I¼ê f(z) ´ z1, z2, · · · , zn E,w¼ê,
äkE,i@'X, FÝ�§SO� grad[f(z))] =[ ∂f

∂z1
,

∂f

∂z2
, · · · ,

∂f

∂zn

]T

, ´�±æ^�û�O �

ê
∂f

∂zj
≈ f(zj) − f(z)

dzj
, j = 1, 2, · · · , n, Ù¥ z =

[z1, z2, · · · , zj , · · · , zn]T, zj = [z1, z2, · · · , zj+
dzj , · · · , zn]T, ù ´ § S ¦ ) L § � ¢ ^ ¦ )
�{.

3.7 OOO���°°°ÝÝÝ���½½½

æ^é¡�å��:y©^�e, ��¥%!
:äk��LÝ, æ^ügy©���LÝ���
%C°Ý5(½O�°Ý. �1 k g��y©��
���OCþ`z�� z

(k)
max, �1 k + 1 g��y

©�����OCþ`z�� z
(k+1)
max .

%C§Ýµ½�£ã�

δ = |(z
′(k+1)
max − z(k)

max)/z(k)
max| < e3. (8)

4 �~©Û

� Ý / � � �, � a = 1000 mm, ° b =
500 mm, �þ� t = 10 mm, t/b = 1/50, áu
� �. � � á � � � 5 � þ E = 200000 MPa,
µ = 0.3, q = 1 MPa. �½��«mlÑ'�
{�©:°Ý�: e1 = 10−5, õ��ÝFÝ{°
Ý e2 = 10−4. �OCþÐ��: zoi = 10 rand(),
i = 1, 2, · · · , n. � nl = 15, nm = 7, Ä��OCþ
êþ�: n = (15 + 1)/2 · (7 + 1)/2 = 32, ��Ú�
� h = 0.0625 m.

4.1 ���CCC///`̀̀zzz§§§SSS¦¦¦)))

§S¥� cs ��� 0, ��C/¯K. �A¦
)o��5 �©�§. A^�©§S`z©Û,
ÏL 84 Ó, � 84 × 32 = 2688 g`zO�, 8I¼
ê��¤�½°Ý. ¼��OCþ`z��uL 1.

d w =
q

D
h4W , ¼�Ý/��� 1/4 «��

!:LÝ�`z(J, �uL 2.
ò`z§SÚk��^�O����¥%:

LÝ�O�(J�uL 3.
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L 1 `z§SO���OCþ W ��L

�OCþ`z(J

z1—z8 0.314 0.840 1.307 1.646 1.865 1.994 2.060 2.080

z9—z16 0.835 2.262 3.586 4.591 5.267 5.679 5.895 5.961

z17—z24 1.236 3.389 5.429 7.006 8.088 8.756 9.110 9.220

z25—z32 1.382 3.806 6.117 7.914 9.152 9.922 10.331 10.457

L 2 `z§SO��éA� 1/4 «�����LÝ

w/mm 1I l �éA x �I /mm

1 2 3 4 5 6 7 8

0 62.5 125 187.5 250 312.5 375 437.5 500

�I m � 1 62.5 0.262 0.700 1.089 1.371 1.554 1.662 1.717 1.733

éA 2 125 0.695 1.884 2.988 3.825 4.388 4.731 4.911 4.966

y �I 3 187.5 1.030 2.824 4.523 5.837 6.738 7.295 7.590 7.681

/mm 4 250 1.151 3.171 5.096 6.593 7.625 8.266 8.607 8.712

L 3 `z§SÚk��^�O����¥%:
LÝ wmax(mm) �L

���� Ansys12 O� §SO� �éØ�

8 × 4 8.969 9.387 4.66%

16 × 8 8.722 8.712 0.39%

�é�� 16 × 8 �y©�¹, `z§SO�
���LÝ�k���O�(J��éØ�=
� 0.39%. Ó�Uüg��\�, `z§SO��
��LÝ��éØ�� δ = 7.19%, L²U 16 × 8

��y©��O�(J´�Ð�°().

4.2 ���CCC///`̀̀zzz§§§SSS¦¦¦)))

� cs =
( q

D
h4/t

)2

, ����C/¯K, �A
¦)�o���5 �©�§. A^�©§S, Ï
L 52 Ó, � 52 × 32 = 1664 g`zO�, 8I¼ê
��¤�½°Ý. ò�OCþ`z��uL 4. ò`
zO��Ü©L§�uL 5.

d w =
q

D
h4W , ¼�Ý/��� 1/4 «��

I��!:LÝ�`zO�(J, �uL 6.

L 4 `z§SO�� W (�OCþ�) �L

�OCþ`z(J

z1—z8 0.301 0.768 1.155 1.418 1.577 1.665 1.707 1.720

z9—z16 0.763 1.975 3.017 3.743 4.189 4.438 4.560 4.596

z17—z24 1.102 2.887 4.473 5.618 6.342 6.751 6.953 7.013

z25—z32 1.222 3.216 5.014 6.336 7.185 7.671 7.912 7.984
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L 5 `zO�L§£ã

Óg �ÓO�gê �OCþ 8I¼ê

0 0

2.137 6.261 4.507 5.301 7.695 3.819 8.384 8.558

3794.870000.207 4.357 4.720 9.027 9.062 5.963 6.761 4.651

6.166 3.701 3.043 4.533 8.657 6.182 5.881 7.315

8.416 4.796 4.709 5.841 8.821 7.716 6.876 5.118

1 32

0.320 0.930 1.487 1.818 1.930 1.933 2.033 2.145

3.802290.890 2.482 3.923 4.760 4.960 4.866 4.928 5.079

1.362 3.738 5.964 7.214 7.322 6.882 6.687 6.761

1.527 4.194 6.765 8.218 8.214 7.525 7.145 7.171

10 320

0.318 0.817 1.232 1.507 1.661 1.733 1.759 1.764

0.022090.813 2.110 3.221 3.975 4.409 4.616 4.695 4.713

1.179 3.091 4.784 5.978 6.685 7.032 7.168 7.200

1.310 3.447 5.367 6.749 7.583 8.000 8.166 8.205

50 1600

0.301 0.769 1.157 1.420 1.580 1.667 1.709 1.721

0.000520.764 1.976 3.020 3.749 4.196 4.444 4.563 4.598

1.102 2.888 4.478 5.627 6.352 6.760 6.959 7.017

1.223 3.218 5.020 6.347 7.198 7.682 7.919 7.989

52 1664

0.301 0.768 1.155 1.418 1.577 1.665 1.707 1.720

0.000470.763 1.975 3.017 3.743 4.189 4.438 4.560 4.596

1.102 2.887 4.473 5.618 6.342 6.751 6.953 7.013

1.222 3.216 5.014 6.336 7.185 7.671 7.912 7.984

L 6 éA� 1/4 «��¼ê�`zO�(J

w/mm 1I l �éA x �I/mm

1 2 3 4 5 6 7 8

0 62.5 125 187.5 250 312.5 375 437.5 500

�I m � 1 62.5 0.251 0.640 0.963 1.181 1.314 1.387 1.423 1.433

éA 2 125 0.636 1.645 2.513 3.118 3.490 3.698 3.799 3.829

y 3 187.5 0.918 2.405 3.726 4.680 5.283 5.625 5.793 5.843

�I/mm 4 250 1.018 2.679 4.177 5.278 5.986 6.391 6.592 6.651

ò`z§SÚk��^�O����¥%:
LÝ�O�(J�uL 7.

U 16 × 8 ��y©�, `z§SO���L
Ý��k��O�(J��éØ�� 0.67%. L
²§S¦)(JU�Ð�¼�°(). Uüg
��\�, `z§SO����LÝ��éØ�

� δ = 5.42%, L²U 16 × 8 ��y©��O�(
J®²äkûÐ�%C§Ý.

du�.�{z�3�½�Ø�, ÏdO�(
J´��°(�, L²�é��5 �©�§`z
¦), U
ûÐ�¼����C/¯K�ê�¦)
(J.
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L 7 `z§SÚk��^�O����¥%:
LÝ wmax(mm) �L

���� Ansys12 O� §SO� �éØ�

8 × 4 7.252 7.032 3.03%

16 × 8 6.696 6.651 0.67%

5 ( Ø

1) �©A^C©�n, í�
äk�½>.�
���C/¯K��5 �©�§|, {z¼�

��¦)���­LÝ�p���5 �©�§.

2) $^��5 �©�§�>�¯K�`z
�{Ä�g´, �éäké¡�½Ý/>.ÚþÙ
1Öe����­�p���5 �©�§, Äu
Ä��OCþ`z�{¦)�n, ± 1/4 «�þl
Ñ�I:��LÝ�Ä��OCþ, ±��5�©
�§|�ï8I¼ê, ïá
��LÝ¦)�#�
`z¦)�{.

3) æ^
�ÝFÝõ�`z�{, �ï
��
|¢ÚFÝO��¢^f§S, 3 Visual Fortran ^
�²�e, �¤`z§S�O; ©O¦)
���
C/Ú���C/¯K, �Ñäk 3  k��êL
ÝO�(J, ÏL�k��¦)(J'�, L²�
©�{��(5Úäk�pO�°Ý.
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Abstract
For a thin plate bending large deformation problem, variational principle is applied, and higher-order nonlinear partial differential

equations about thin plate bending large deformation is established. Based on difference method and dynamic design variable optimiza-
tion method, making unknown deflection of discrete coordinate points as design variables, differential equations sets of the discrete
coordinates points as building objective function, a dynamic design variable optimization algorithm for computing thin plate bending
deflection is proposed. Universal computing program is designed. Practical example about rectangular thin plate with fixed boundary
under uniform load is analyzed. Comparing the program computing result with finite element solution. Effectiveness and feasibility of
the method are verified. This method can be used to solve engineering problem.
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design variables optimization method, program design
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