.2 6 (199 6
Applied Mathematics and Mechanics

)

: 1000_0887(1999) 06_0579_06

0343. 1

[1~ 3]

Green

v, S( 1),

p

#, E

fe fr,

ﬁsp"ds * .”Lvﬂ‘dvz 0°

ar r

1998 04 _16;

(1962~ ),

il

. 116023)

[4]

px Prs &S

, So Pxs
gpxds+ IL (px— px)ds+ I”- «dV=0c°

:[ 0% 0% T
v ax+ + +

pave s ffL - poas=a

1998_11_16

’

(19392305) ;

579

sV



580

L So x

A= {o, S— So f’w_
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,x=0 ,x =1 , ,
p(r)w(r) x=1 r ,u(r) x=0
u= u+ | 1= x/lu(r)
( &= mi/l)

Ux = Zux,m(r)coséx, G = Zom(r)siné\c, T = ZTm,(r)coséx,

. . 1 (mT— 1)
w = Zwm(r) sin&, T = ZTm(r)Sll’l &, x = é + Z2lcos ’Z;; 1 cos &
m m m m

(6) (7) (4 (5,
Ci=- Ci/Cs, Cr= Cn- Ci/Cxn, C3= Cn- Ci3Cxn/Cx,
Ci= Cn- C%/Cw Cs=- Cu/Cw C1= 1/Cxn, Cy= 1/Css,
Co= C3a+ Capy, Ch= Cra+ C30, Cq= Ciay+ Csap— O ,

(%[rux,m(r) rwm(r)  T(r) Qn,(r)]T:
Hlruew(r) noa(r) Tu(r) (r)]'+ B(r),

1/r - g Csr 0
- Ci1&  (Cs+ 1)/r 0 Cr
H = 2 2 >
C,8/r - C3Yr - Ur Ci¢
-Gyt - (Cs+ U/

B(r) = [gl g2 g3 g4:|T (m Z0),
g1=— rdA/dr- (2rcosmT/ )w(r), go=—- Ci1Ar— CarTu(r),
g3 = C,8A + 2p(r)/l+ Cv&n(r), ga=—- C3A/r— CTw(r)/r,
B(r)= [- 05rdu(r)/dr 0 p(rj/t A"  (m=0),
A= (2m*T)(cosmT— 1)u(r)e
(8). ( ),
(9) r, ; (8)
F(r)= G(r- a)F(a)+ C(r- a),

F(r)= Lrucn(r) moa(r) Tu(r) Gu(r]",
F(a)= [awn(a) aom(a) Tu(a) On(a)]’,
G(r- a)= exp/H*(r- a)],
C(r-a)= Jrexp[H‘(r— t)]B(t)dee
(9) Hamilton . G(r=a) C(r- a) Symplectic ~ [® e
. : . (h )

(6)

(7)

(10)
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F(ri)= G(- hi)F(a)+ C(= hi)*

F(r2) = G(- h2)G(- h)F(a)+ G(- h2)C(- h))+ C(- h2),

k
F(b)= TIF(a)+ T (11)
= G(- hi) G(= hi-1)G(= hi-2) ---G(= h2) G(= h1),
= G(- h)(G(- hi-1) ---G(-— hy)) C(— )+ G(-= hp1) ---C(— h2)+ (12)

et C(= b)) + C(— hy)e
, (11)
4 ( I ) , 3 4
aus, wa)| [Hal ng'l T(b)| [H33 ng T(a)| ] Th B
avn(a) | LIy T %(b) My Il | 9(a) I |’
I—[Z H3 ;F(a) ’ (11)
{ox} [Cz(a/ax) -G cqu {ch}
= G- . (14)
a C3(0/0x) - Cs Cu/r C.T
(3 (6 (1 (14 , x=1 ,6=0
u(r) = (C3l/Car)w(r)* (15)
w= v=0, 6, =0 ) p(r),
w(r),
u= 0, x=0 ; T,=0, x= 1 ° (16)
(7) (6) (15 (7 (16)
;J.r(ux,m(r)+ (Csl/ Carp (1)) S(r = 1)dr = 0
' (17)
[ vl e i = o
* ( [4] [71)

3

1 ,x=10 Jx=1 . r=T

C1/ Cii = 0.246269, Ci3/Cui= 0.083 171 5, C»/Cn = 0. 543 103,
Cry/Ci= 0.115017, C/Cri= 0.530172, Css/Cii= 0.19 914, a, = a, = 3 *
v= ci/sci?, ¢ iy T s hi= hs=
0.1h, ha= 0.8h,1= 2TRo, h1 ha  hs 1 . Ro
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. 1, m= 0,12 ..29 SAP5 \
20 128 ( 12 )+ w = w/(Tiwh), u = w/(Tiwh),
o = 6/(Ci{'Tim), % = 0/(Ci{'Tao)

1
(h/Ry= 0.8) (W Ry= 10)
v=35
w (v = D (x= 1) 0 (x= %) Oy (v = é_)w*(x:l)u*(x: 1) o (x = é_) 0y (x = é_)

1+ 0.3147 20. 770 - 1.1612 - 2.1773 0.1225 19.493 - 1.470 5 -2.7211
1- 0.6135 20. 718 - 0.8434 - 1.3385 0.419 4 19.448 - 0.878 - 1.4369
2+ 0.6135 20.718 -0.1929 -0.3012 0.4194 19.448 - 0.2198 - 0.3458
2- 2.7523 20.318 0.084 9 0.268 1 2.448 8 18.835 0.0913 0.299 3
3+ 2.7523 20.318 0.4723 1. 406 6 2.448 8 18.835 0. 06 4 1.6011
3- 3.040 1 20. 284 0.5211 1.603 8 2.7312 18.733 0.104 4 1.9270
1+ 0.301 3 23.82 -1.2028 | - 1.8176 | 0.1274 19.095 - 1.2955 | -2.2003
1- 0.5121 23.765 -0.9536 - 1.3363 0.367 6 19.038 -0.9726 - 1.3553

SAPS 2+ 0.5121 23.765 - 0.1484 - 0.286 0.3676 19.038 - 0.1845 - 0.2475
2- 2.5319 23.391 0.1328 0.3532 | 2.2669 18.663 0.106 7 0.368 7
3+ 2.5319 23.391 - 0.1399 1.196 5 2.2669 18.663 0.0205 1.483 1
3- 2.708 5 23.31 - 0.0502 1.2553 2.4709 18.612 0.104 0 1. 566 6

1+ : , 11— ;2 , 3
2
(h/Ry= 0.8) (h/Ry= 10)
¥=2 ! ! ! I
w(x=1) |u(x= 1) |O(x = 7) Og(x = 7) wix= 1) |u(x=1) |0 (x = 7) Og(x = -5)

1+ 1.478 6 19.279 -0.3301 1.860 5 0.723 1 18.693 - 0.3849 0.478 5
1- 1.695 8 19.271 - 0.1486 2.1339 0.9%238 18.688 -0.2771 1111 8
2+ 1.695 8 19.271 - 0.109 6 0.316 4 0.962 8 18.688 - 0.1428 0.101 7
2- 3.462 4 19. 181 0.030 1 0.477 3 2.7279 18.319 0.026 3 0.40 3
3+ 3.462 4 19. 181 0.2378 2.5072 2.7279 18.319 - 0.107 4 2149 6
3- 3.740 0 19. 166 0.2418 2.6267 3.014 8 18.230 - 0.1043 2.437 6
1+ 1.4350 22.42 -0.5093 2.0872 0.7123 18.351 - 0.6101 0.943 1
1- 1.5953 22.411 -0.5377 1.956 8 0.9129 18.332 - 0.2982 1.043 3

SAPS 2+ 1.5953 22.411 -0.0830 0.4345 0.9129 18.332 - 0.1196 0.223 9
2- 3.2423 2232 0.054 3 0.549 2.560 8 18.148 0.056 2 0.464 9
3+ 3.2423 22.32 -0.4305 2.2294 2.500 8 18.148 - 0.1676 20137
3- 3.406 4 22.329 -0.3823 2.2119 2.7590 18.139 - 0.1109 2050 1

1+ : , 1= ;2 , 3

2 r=T=17C g=1

(m: 1, CiY = 1] 1° 2¢
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The Solution of Weak Formulation for Axisymmetric
Problem of Orthotropic Cantilever Cylindrical Shell

Ding Kewei, Tang Limin
(Research Institute of Engineering Mechanics, Dalian University of

Technology , Dalian 116023, PR China)

Abstract: Weak formulation of equilibrium equations induding boundary conditions of laminated
cylindrical shell are presented, and thermal stresses mixed state equation for axisymmetric problem of
closed cantilever cylindrical shell is established. A unified approach and weak solutions are obtained
for closed laminated cantilever cylindrica shell of arbitrary thickness under thermal and mechanica
loadings. The equations and boundary conditions proposed in this paper are weakened, the method of
this paper would be easy to popularize in dynamics analysis of elastidty.

Key words: closed cantilever cylindrical shell; thermal stresses; mixed equation; axisymmetric prob-
lem; weak solution



