MW HZE AN ]2 58 36 & 5 3 Applied Mathematics and Mechanics
2015 4F 3 A 15 H il Vol.36,No.3, Mar.15,2015

L E S 1000-0887(2015)03-0233-09 © R FHBCERN F12% 425 45, ISSN 1000-0887
BT HREATERNMRMLIZT
e s, BEKR

(KRBT R THRS1 5 TAE &SR R A0S BB T R) , 5 KiE 116024)
ERIEE =3 F L))

WE: Rocdii R — Kz WS s AE R BT, S 32 2N 29 R, Be 41

FEA ) BB R S SR 2 R 1) TE RS RS R T AT R I R | R X 50 i K bR SR A R 1

JEL P IR N REAT RO 5 A TS T RN, g, I R TR T DR s AR 30 PR X 32 S 9 7 4 s A RHAR B 5%

PET 38 AR 70 25 K 1 JBE B 3 A R Ul B o A 45 4 7 A 128 T LA S5 4 1 A5 T BE A A

b EAR A2 ARMATR I S5 0, ST T BT AR 7 5 1 JRE B8 43 0 19 A Tl B4 =K, 9 SR FH A8 43

2 S AR LHEN] 28 R TB SOUR B A2 AR A 200 FH R FH AT BR TR R 548 BT DI g, W 7T

HEAT ZORIF R T S B ARAL SE S 45 SRR WY SR FZ O i A S SR 1 JSE B 3 A, vl AR

i b NES A AR | — P R RS R k.

x 8 W MR, $wa; JERE edEN

FESEKES: 0343 MERFRERD: A

doi; 10.3879/].issn.1000-0887.2015.03.001
0 5

M e ARl E N T R A AT DL 40 - FE il T AR A shPILET B 1E EE k
Travikbe s, L R gt aeh AR I 0 KOs S e 8 2 TEAR 22 485 M vy | R far 8080 7 AR 1 1 ) AAZ E
HEANT] ZAR TR K2 4, AN 32 UM A R R e 25 A 32 44 i 25 B f I, T SR AT 282
O AT S B AR BRG] T AR, Sl A N BRI 23 A RN ) BRI | S A R R AR
fiH.
Ak2E 70 SR, AU U — ST IR 52 BN A VR TG SR AR 45 A8 Y B T
W, BHRTES E MOBHATR S DR AR B 25T, SRR A JE B2 4313 (i 454 20 BE S5/~ SCiik
[1-3] FAR A3 I e, R DU A HE D) R 3 1 S A Al 114 B2 B 1) 3k A A% 2L AR T i — Wi L % )&
BIUBR Ay 28, 1Ry R ey 28 22 01) , Ak A e PR DI Ak TR A R 1) PR 7 T AR 0 FH v, Al
FeARMAGTE B R 2 22 A MRS I U e Wi AR SCHIFSE B — A 0 RO AR e 45
JELJE 53 A1 R N R AR T

ISR AR 9T AR 22 T ARG S5 A 2V SR AR s R A B 20 BT 22 B, X6 A
PRI 33X — B A pREETE S BT A [ B P Ak i 1, SCHR [ 10-11 ] %35 B AR R LAY 32

« UFSHEHEA: 2014-11-11; 1&iTHHI: 2015-01-07
fEERA: S (1988—) 2, IR A A+ GEIHAEE . E-mail: nixiaoqin@ mail.dlut.edu.cn) ;
FREKAR (1941—) , 55 7L A, ARG BE -+, 18142 50 ( E-mail ; chenggd@ dlut.edu.cn) .
233



234 1@ (. [ G

WUHEAT T #] Zhang (K AL ) 4600 st B A8 g H AR R BGHEA DR AL BT 5 Li 450 LS ik
BAICIR R A AR N T I AR T AR B R U A RS B/ IME RS T a5 R A 7 ik
Pedersen %11 H R AL SRS BE I AL v AR SCR TS5 R 1A 1 AR RE A AT bR AL

ARSCIFTE BHATREG RE 10 5032 LA S PR RS AR, L4 R ) 1022 BE D A R B, 4
H TR AT 2T 0B 2 K O BE P DI PRI, LA P8 vl A 5 R A A A A A AT 28 181
ST OUAC I &5 52 Bk AN 250 5112 W 2O A v DU mT LA 28 ARG A A P B 2.

1 ARSI AR IR AT

2 2 B FR AT (0 B R TR VAR, VAR 4 AR 5 R FEURITIR B A 48 8 2 Al 1) v T
X 3R QUL B FA A CA AR AR i P ST ELAR AR AR 3R Oy ARUEEBE 7 1) A bR 2 B - h/2
B h/2 ARG AR NS BE BRSO I AR AT R BT R
1 1 2(1 +v)
g o y y =gl . s Vo = £ T s (1)
Horp B JEBPER R v J2 Poisson (IR H, o RRIEIKREL, T = T(x,y,2) MM HAEE—
9725 Tk

WA /INGE LS il (R R N R i e e Ly, FHEEHE w FRWNE

ou 0w P 0w w  u 0w
‘91:7:_7229 8)*:7__7229 ’yx)‘:7+7:_2 e (2)
0x dx dy Ay dx  dy dxdy
WA (1) 5H(2) , 52 AR SR ] .
Ez (9w 0w\ EaT
o =- — tv—| - .
' 1 -\ ox ay’ 1 -v
Ez (w  w\ EaT
o, =" F1 PR A ; (3)
1 —v\ 0y x 1 -v
Ez 0w
T, =T, =— .
v 1 + v dxdy

X b 3 Bl SRR B 7 [ LSRGy ZE R A MM oo 7,
BRI LA M, M M M, SHEE w BRI

3w 9%
M, =-D|l—+v— |- M,,

ox’ ay’
M :—D(azwwazwj—M (4)
! 8y2 ox’ "
0w

M, =M, =-D(1-v)

’

0x0y
st 0 = S AT o, = [ T OB A e R
-y - -h/2
P RS, AR T TR ISE LE AT TR PR S JRE B T o) 4 A, A AR A5 1 P52 B AR - T PRI ) 431
FHASRE AR R fir 23R 1~ F- 7 7 R
PM,  FM, M,
2'+2 -t 27+q:0’ (5>
0x 0x0y dy

Forb g VR AR T AU A 480, 18O A MU 200 T, B g = 0 R85 (4) ARA L3 7%




IS 2 T AR A AL BT 235

BRSO 5 il o0 5 7
(Dw,),, + (Dw,), +v(Dw,), +v(Dw,), +2(1-v)(Dw,), ==V'M;, (6)
= VM, FR 728 Tk 0 A S5O 1 £ 28K
AR AL B 26 A T LA S 25 — P A P X L BR T 25 JE S U S 2 A, BV SR L A 4
T3 AINERE ; W T S0 R F AR S UGH R AR EAT TR A RIS anE
1) FED 0T « SEE B E R, RIREE S5 M8 0, T2

(0),.,=0, (aw) =0, (7a,b)
ay y=0
2) T 0T o SR Sk AR 55 0, T2
0*w 9*w
(w),),ZOZO,M),Z -Dl—tv—|-M, =0; (7c,d)
’ dy ox y=0

3) AL A5 x = a B AW, MEFHES5T 505 0, T

0*w 0% w
M, =|-D|—+v—|-M, =0,
0x dy
EX EX oM
F;x=(—D(a1f+(2—v) w)— T) =0.
X xX=a

dxdy” ox
2 fifemEs s

ARSCWFTEAE 20 78 PR R 505 1 52 BB Ay A P AR A DAL 823, B b 2 il i A5
LR PO AR I PR B 0 A e D PR AR S R PR B L
X T A MU AT A1 P A A 25 g P A, 36 g DA F AR Iy 254 B ST

C =qudxdy. (8)
0

U ORI, C IE T A AR R R AR AR B L, doe /M SR W 25 R] T fie /M
B AHE L , 145 ) T fie R AR A I 5 B AR Ay 28 24 A o 2R, fie /MR 25 7] T /Al
M 34 B R SR HIZR ML 3 (8) VRN HAR A IR Z 5, R — A hnid, KAZN(8) b HAres
B e AL IR AU — A B HAR B F SRR R T, R AR R A il T Se i i, IS R L1
WS AR 22 AR Biuar 2 S5 R LB 2, PR T3 (8) 11 00 H AR R B TR A ML BT e 1, i
— H b pR 0k = WA ) RS, A5 2 ARSI AN BEA RO IR IREE B | IR MAR SCHRIS R T H:
EHEAAIE R H bR ek

N T /MR PRSI AT PIAS FAR B0 B P — 2 R HME AR A 19 i 7
BARNAL A br i %, 802 BARIAL ; — 2R AT R DL AR REVE O B AR s &L, S5 5 P i
ARSORF LAt/ MG A R AR BEREA T DE AR LT T A8 3 S PSR PRE T B X — B % A 1 RE A A1
Ay 3 7 B I AU 5, A RO AR Al ) B 2

TEMEA /NG IE 2 i TR S 5 R AT I B AR BEAT LA T 3 ARk k.

V, = %f“'( o.&, toe +71.y,)dedydz, (9a)

(7e,f)

|
V) =ﬁf”(af v ol = 2wo,0, +2(1 + 1)) dedydz, (9b)

_ E 2 2 1 2
vV, = Mfff(ex +e, +2vee + ?(1 - V)’)’xyj dxdydz. (9¢)



236 15 % 25 BBk R

Xt T U2 WU 280 A, X 3 ofr 2 ik R 2 AR 458 )6 A i A 2 A 17 2, LT 3 A
IO A% BE A 2R AN AH [l SRR LA 2 L SR B 2540 32 B B g Pair 48, 2B A MK, e, iz A8
AR O BEH NI T 0,355 (9a) . (9b) 24 0,30(9e) AK O FFBAEA Y b T 3 1 il B2 AH
[, eI A A R R AT I ) (BN K 2 25 i W AR FIRE 2 (9a) L (9¢) #B4 0,3K(9b) AN 0.1 F
FATH ST , Wk I (9 ) AR B i B2 Amr A 25 1F R, 52X (9¢) T 5 i R HI B2
J& w i%ﬁéﬁi%ﬁjiﬁ

[ T e g

HD{(VZ )2 - 2(1 -V){‘“”zy’"_(a"’x;"yj }}dxdy. (10)

SER M ARICRE N B s, 760 12 25 8 MOBHMA R 2540 T e AR BB EE 4345 h(x,y) , (x,y)
e E’J%ﬂﬁl'ﬂmﬁﬁﬂtﬁﬂ?.
find  h(x,y), (x,y) € (2,

min &

. L(h(xay) w(x.y)) == VM, (11a)
[[hxyyda=v, (11b)
hw < h(x,y) <h,,, (11c)

Hr
1 s 1o a;waiw B 9w )
@ =2UD{(V w)? - 2(1 -V)sz o [axayj J}dxdy, (12)
L(h(x,y) ,w(x,y)) =
(Dw,),, + (Dw,), +v(Dw,), +v(Dw,) +2(1-v)(Dw,), . (13)

NS TR SRR LT ARRRE], A(x,y) BIAER AR T 5] AR & o (x,
y) Flr(x,y) BORERLR .
o = h(x,y) +0%(2,y) =0, h(x,y) = h,, +7°(x,5)=0. (14)
T 2 GE AR AR A S S AR E XIS 2=0((x,y) | —a<x<a, -b <
y < b) BFEIEMR, h A S5MLUT Z— i 52 18 528k [ .

3 PEARHENFIEATHS X

A AR Gy AR U G [R]85 Lagrange ($74% B H ) 1 n(x,y),A,a(x,y),B(x,y)
FAH— Iz R

=@ [[ mon) LG u(e)) + VM, Jdudy +
A [”uh(x,wdxdy - V] + ”Qa(x,y) [h,. —h(x,y) +c*(x,y) ]dudy +

J] B hCaiy) =+ 72Cay) Tdudy. (15)
SRR S B A

* * # * *
O =0y, 7T +d,, T B, T +B, T

Opiuy ™ + O + 8, 7 +8 7 =0,



IS 2 T AR A AL BT 237

SFTFAEE R 8h(x,y) ,dn(x,y) ,dw(x,y) ,dalx,y) ,88(x,y) ,dA,80 (x,y) ,d7(x,y) HIoT.
FERKLE SR 8, 7™ =8, 7" =8, m" =8, =0 FRR SIS WA O AR
JEEELH LA (14) T BMABIZ SR (11b) 00 S, 7" =8, 7" = 0 /3 ARl
a(x,y)o(x,y) =0, B(x,y)7(x,y) = 0. (16)
HYR M (14) — A3 N 3 FEN .
1) X FEEZHRAEFE DXL 0, ,

Boia < h(2,y) < hyy, a(x,y) =B(x,y) =05 (17)
2) XMFFIQ,,, FEZ FRAR,H

h(x,y) =hp s alx,y) =0, B(x,y) # 0; (18)
3) MFFIQ,,, BEZTFRAR,A

h(x,y) =h,,, a(x,y) #0, B(x,y) =0, (19)

Hp =0 U0, . UQO.

FRAEIE )2 bR 7™ BOAE R E R Az bk ™ R w (e, y) BIESRS, " =0, w(x,
y)==n(x,y) K w(x,y) =—n(x,y) RAZR 7" BIEEDE S TS h(x,y) B
Oy 8,y ™ =0, AREIT I RAT

%%((w”)z + (w,)? + 2vw,w, +2(1 —v)(w,)?) +
oM,
o (W F0,) = A —a(wy) + Bla,y). (20)
FEREARAE SR Q, ,a(x,y) = B(x,y) = 0, HALFKMN
3w+ G0+ 2w, + 201 = ) (w,)?)
oM, . 21
oh <wxx +w”,)—)\ ’ (21)

Ho A ™ AL
HH ECHR I A8 i S 2, B2 < RE A IRT PR ) 25 R 5 L R S8 A Rl A e o R T 5K
(4) B SR B SHAE RS

1
— (M + M2 = 2oM M, +2(1 + )M +2(1 =v)M (M, + M, +M,)) -

h4

foﬂ’ T (M, + M, +2M,)=A" —a’(x,y) +B (x,y). (22)
TE T ARSI I | 30 8 A0 o AR 25 L T VIS MR B 7 T S e A Ak B T = (717 +

TV /2 = (T = T')z/h (T J T 3SR 30 & 1R ) W= (22) 5 X

1
M+ M = 20 MM, + 21+ ) M) -

E2a2 ! AV o % %
21—y (T 7T =27 —a () +B7 ().

N THE T B R REERZE T - T IARET «,y 1F %, BRI R

1
hT(Mj + M = 2eM M, +2(1 +v)M2)=A" —a"(x,y) +B (x,y). (23)



238 15 % 25 BBk R

Vg (a,y) = M2+ M = oMM, + 2(1 + ) 0P, , S HEA, G AL ST T

174
B if [fj > s (1,7) € Dy,
1/4 1/4
h(x,y) = (g*] , ifh . < [{j < h,., (x,y) € 2, (24)
A A
1/4
b, ifh, = ()\gj C(x,y) € 0.

PR A AN T I X 38K 4 & Lagrange 6§ A °, FaAANHE BRI A(x,y) N
BB

i 1/4
B if (f] = h,, (x,y) € O,
] gi 174 gi 1/4
R (xy) =410, if hy, < |70 < hy, (x,5) € 2, (25)
A A
gi 1/4
hmin’ if hmin 2 ()\*\J 9 (x’y) € Qmin'

B0 (24) FRAMRBIRR 24 (1) it A 7
[ gCeny) iy
AT = i . (26)
V—nh, f dxdy - A, J dxdy

PRI Ay o T Xy 0] 3 5 S b (e y) AL, BOAS DA T ok A B2 I A 2k AROR e
R (w,y) FIAT

HRAE 13T R A kA QA 2k AR J5E B 43, kAR =R

1) BE— M EHPIRERE 3 b (x,y) ,i = 05

2) X TIEEA b (x,y) BFARSITEH 0T A RIBE w' (v, y) MK,

3) WA (x,y) Flw' (x,y) ARIEOLACSEAE, B HIEHEA XIS R] A (2, y)

4) KA A R SOEN B R ASY, @ =0 + 1,311 2) | AR 8, 45 1R R R
il ho(x,y) = R (x,y) .

4 B/

ASCR A ABAQUS 45 Python W5 #E4T IR IF &, SEHUM AN S 60 X (25) #4711
53,
41 MihE X ER

—~1 000 mmx1 000 mm J7 IR, JERE 25 mm PR PEAR E = 180 GPa, Poisson v
=0.35, KK R E o = 1.66 x 1077 °C ™" AR DU a7 =2, W AR R BE )y [l A 2R MR TR 4 A, 2 il
TE [ 22 R S 100 °C, 716 22 R M -20 °C.2 500 M4, SR S4R BATT BRI R 2 K N
K 1.

BOE AR RENH by, = 15 mm, b, = 80 mm, RAFHAR A IOARAAL LSRR
ARPUGER T TR B 2 22 AN < 1 mm AL B9JRBE S A& 2 B, 76 AR I ) 4h 5
JEREAR AR R R /N BE 15 mm AR AR 1 5 KB 8,141 mm FEAIKH] 3.498

4




IS 2 T AR A AL BT 239

mm, /N T 57.1% ,HALSCR B 5.

1 A I
I |
I 1
[ 1000mm I
I 1
'L 1000mm | |
LY I
0 X
1 DU SR B2 fifl)m s oA 1]
Fig. 1 A rectangular simply supported plate Fig. 2 The thickness distribution after optimization

42 ZhE%,—ihBEHER

—/~1 000 mmx500 mm HIEHEH, JEE 20 mm HEEPEAE E = 215 GPa, Poisson b v =
0.31, &K R AL « = 1.66 x 107 C~ AR P 315 — S 10 17 S, W A B B T ) A et T
G3AT 2 BHAE A R R EE S 200 °C 5 R IR 0 °C.5 000 A%, SR H] S4R AT AA R
SR 3.

A

500mm
¥ < 1000 mm >
I 1 Y
0] X
B3 =hfisd,—ilH Mk B4 fLfe)m s 15
Fig. 3 A rectangular plate with 3 edges simply Fig. 4 The thickness distribution after optimization

supported and 1 edge free

5 MALIEEE A (b, = 15 mm, h,, = 50 mm)
= 15 mm, h,, = 50 mm)

Fig. 5 The optimized thickness distribution (h

BOEMALIEEERRE R b, = 15 mm, A, = 80 mm, PRFFHEIN TR SR AR ARAR
PIUCE T BRI Z 2RI <10 mm ARALJR YR AT AN P 4 B AR 4 Ak Xk
B AT BL G, F s S AR S 8 A R BE A B N AR Z 5 AR A e Kb S



240 15 % 25 BBk R

H-6.627 mm [EAKF]-2.588 mm, /N T 60.9% , P AL RCR B .

ISR 4.2 HREALIEEEBRBIEN b, = 15 mm, A, = 50 mm, WLAL)E BB K
-3.007 mm, PEAbAS a8 98/ N AN 5 73S JE BE 4 A1 0 55 22 i A JEE BE 0 A AR AE 25 S X U T
A SRR E A, BIRBERRE LAE A, /b, 8K AR BT

3 DAL ARG AT LU | R AR SCH H 8 B0 Ak e DT AR ) SRR B2 R A TR AL , KR
JE b RIS T AR R 1] AR TR 8 BH T AR DR fh o DU 1 A A

5 4 1w

ARSCWEFE T 32 Py a8 P A S AR AL B i o 91 X A AR A ) 75 248, i T
BOA MRS IR, WA ERTRE, eL it 2 O RO 0 BOARLAELE: | il T AR A5 A4
i e AR A2 U AT 280 B AR AH 7381 25 (8] S5 B T RE , (BUE MR BUR 20 72 19 XA DG A DU 45 21 )
A TR SR i dme DU , LA AR 5 5 B2 PR A A S e S AL A T it T AT BT RS B A Al
Fe I, AT LAz MR TR S B b AT R R A 45 T R 32 AT AR FE 4 AR S AR T [ L
HGI B PR R T LU B, AR A AR BUMAN B S | 35 51 S S5 A fe s it

£ % ik ( References) :

(1] FREKR. L0 RO [J]. KiE LB, 1981, 20(2): 1-11.(CHENG Geng-
dong. Optimum design of thin, solid, elastic plates|J]. Journal of Dalian Institute of Tech-
nology, 1981, 20(2) . 1-11.(in Chinese) )

[2] CHENG Keng-tung, Olhoff N. Regularized formulation for optimal design of axisymmetric
plates[ J]. International of Solids and Structures, 1982, 18(2) . 153-169.

[3] CHENG Keng-tung, Olhoff N. An investigation concerning optimal design of solid elastic
plates[ J |. International of Solids and Structures, 1981, 17(3) . 305-323.

[4] Todoroki A, Ozawa T, Mizutani Y, Suzuki Y. Thermal deformation constraint using response
surfaces for optimization of stacking sequences of composite laminates| J]. Advanced Com-
posite Materials, 2013, 22(4) . 265-279.

[5] E3, HEX, H2XE, BAM. BEAB RE L ZMEHRE S R 438 [ I]. B THEL
FM A%, 2013, 34(7) . 742-749.(WANG Qi, JI Ting-wu, XIAO Man-yu, XIE Gong-nan. Nu-
merical analysis on thermal stress of multilayer materials combined structures for a light-
weight thermal protection system [ J]. Applied Mathematics and Mechanics, 2013, 34(7):
742-749.(in Chinese) )

[6] Xia Q, Wang M Y. Topology optimization of thermoelastic structures using level set method
[J]. Computational Mechanics, 2008, 42(6) . 837-857.

(7] Yan J, Cheng G D, Liu L. A uniform optimum material based model for concurrent optimiza-
tion of thermoelastic structures and materials[ J|. Int J Simul Multi Design Optim, 2008, 2
(4) . 259-266.

(8] FhF. DAL RGBSR ML ], 5155224 . 2009, 41(6) ; 878-887.( SUN Shi-ping,
ZHANG Wei-hong. Topology optimal design of thermo-elastic structures[J]. Chinese Journal
of Theoretical Applied Mechanics, 2009, 41(6) : 878-887.(in Chinese) )

[9] Cho S, Choi J Y. Efficient topology optimization of thermo-elasticity problems using coupled
field adjoint sensitivity analysis method[ J |. Finite Elements in Analysis and Design, 2005,
41(15) . 1481-1495.



IS 2 T AR A AL BT 241

[10]

[11]

[12]

[14]

Zhang W H, Yang J G. A deep study on topology optimization of thermo-elastic problems
[ C1//Proceedings of the Second International Conference on Computational Methods for
Thermal Problems. Dalian, China, 2011, 133-136.

Pedersen P, Pedersen N L. Strength optimized designs of thermoelastic structures| J]. Struc-
tural and Multidisciplinary Optimization, 2010, 42(5) . 681-691.

Zhang W H, Yang J G, Xu Y J, Gao T. Topology optimization of thermo-elastic structures:
mean compliance minimization or elastic strain energy minimization[ J |. Structural and Mul-
tidisciplinary Optimization, 2014, 49(3) . 417-429.

Li Q, Steven G P, Xie Y M. Displacement minimization of thermoelastic structures by evolu-
tionary thickness designs|[ J]. Computer Methods in Applied Mechanics and Engineering,
1999, 179(3/4) . 361-378.

Pedersen P, Pedersen N L. Interpolation/penalization applied for strength design of 3D ther-
moelastic structures| J |. Structural and Multidisciplinary Optimization, 2012, 45(6) . 773-
786.

Y, MM bR ESEE Nk, 2006. (XU Zhi-lun. Elasticity [ M. Beijing:

Higher Education Press, 2006.(in Chinese) )

Optimal Design of Thin Solid Elastic
Plates Under Thermal Load

NI Xiao-qin, CHENG Geng-dong
(State Key Laboratory of Structural Analysis for Industrial Equipment
(Dalian University of Technology) ; Department of Engineering Mechanics ,
Dalian University of Technology, Dalian, Liaoning 116024, P.R.China)
( Contributed by CHENG Geng-dong, M. AMM Editorial Board)

Abstract . Plates and shells constitute a large family of widely used structural elements. Under
the action of thermal load, if the thermal expansion is restricted, membrane forces and bending
moments will occur within the plate and shell structures and lead to large deformation which se-
riously affected normal service. Due to the particularity of thermal load, uniform increase of the
plate or shell thickness can hardly reduce the thermal deformation and thermal stress effective-
ly, and special experience and knowledge are required in thermal structural design. Thickness
distribution optimization of the thin elastic plate structure with given material volume under
thermal load was studied and aimed at reduction of thermal deformation. For the thickness dis-
tribution of the plate with given material volume, mathematical formulation of the optimization
problem focused on minimum structural deformation energy was established. According to the
formulation and with the variational method, the optimality criteria and the iterative scheme for
modification of the thickness distribution were derived. And this optimization algorithm was im-
plemented through secondary development in the commercial finite element programs. Results
of the numerical examples show that, the presented method greatly reduces the thermal de-
formation of thin elastic plate structures through modification of the thickness distribution, and

makes an effective optimization method for thermal structures.

Key words: thin plate; heat load; thickness; optimization criterion



