REFASERTI%, E158 BIZH (19944125) NEARERNNERELRA
Applied Mathematics and Mechanics B oK H R HRKR

EREEAEEA TS
Bo% %

(LWRZE, LEWNBREMARHAA, 1904F 1 55 BKRED

AXFAB=EMENEGE, E3LANSRe=r/R, WHBIWEXREHLLTR, K&
TREHFREREAERT ORI MELE.

XRE BEHRFR KNE WER NOSF

—"\ §I

i

BRI, FANSHa=r/R(AEL), R#HENPERGE, BIRHRT, B3
TERRZHERFLRMBSE, FnEHXEGRITURR;ITRE, WAEF—FTRLS
BREEMI A RA (SRREFERERAE AR , F—RNRRENT—RKERS
WA EEER, Bt ERTELE, TURERET £,
AXMELERME, FIHXELFRE, RETEFRTEINE  FRANNEIRNEY, &
HT AT ERFBNEIR, BEERKY: BRI 44 S5 B0 B AR 4
fitAHEEL, TEEME LRGSR, —~RRBIAT ZSOLB R ERER,

ﬂt
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Y =878 0 R BUW N

Xwklil, FAN2Ha=r/R, GFRFFLHARNRARSHE 3K LE2ZH) , N=%
wWHENREAGTEREE, RURENERER BEFA®R, BEH, BEMCBHXER
MBEEE (N HIFH) , BERIFRABIEIRTHELLRBHE,

XaP R WP EHEN.

\
—"—+7(o. —031)=0

or r dp
1 60’;2 61:3 2 -2 _
7 a¢ + ar +_f' TrP_ (21)
%7} 1 0%y , 1 __s_
or t¥ Tap Ty TR0 )
JUTE R
o O i 0w L T w
T oy 2 T or r dp  r
e;t=0, ey s=0v"%/0r (2.2)
prtm L dw™*  u7? et b dv?
’ r Odp r %"y Gp
BEMESL R

e t=07 =p(o;*+03%), e:w=2(1+u)r;$1
et =03 —p(07 +03?), ese=2(1+u)r5 (2.3)
&t =05 —u(o7 +03?), 8:3=2(1+u)f:}j
KRB, EHBBLRAL™, EESHXLEL,

Kfa® R H I J5 RV Ay B kA, [

A4,
(90’", 1 aT';.p 1 1 n L] n —_ \
67_4‘; A&(pi—*_ r'(U,—U¢)+R (f',a,(P)—O
,1 ag; ‘57."}9,” 2 . n —
rodp T Tar TpTret? (rs6,9)=0
Ju* 1 Jw"  u"
5 7(:’;"'_”’ & ——;_ (Z;L*'i' "‘- (2.4)

eh=ej, ely="0"

n

ey =0 —(oy+03), er=05—p(or+0oy)

ey=0=pu(ot+0oh)s ele=2(14pu)rl,

B4,
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Ovye , 1 Othe 1 _, ,, _
or Ty dp + rT’°+Q (r;8,0)=0

» . 1 ov* (2.5)
5‘;0= ’E_"‘*"e:ﬂ’ sgtp= ?; aw +eo¢

ete=2(1+u)ths, €he=2(1 +ulrhe

Hr
01:'"1 a-1__ .-1 -1 g1 \
R”(r,g,(p) =[—89—‘—+(U )COS(P—' T, SINQ
a‘l"-z . -2 __ .-2 _2
+...
61 ~2 -2 -2 +1
+[ 60 X8 4 (g7i—g3%)co8p— t7s8ing |(—rcose)”
" 01"-1 n-1 n-1 2 =1)qj
¥ (r,0,9)=| —55— + 775 cosp+(oy ' —a57! )sing
67"-""“2 2 " -2\ai
+[—ae—+r,¢ cosp+ (o) -0} )Sln(p](—rCOS(p)
+ e
+[ 055" +7; cos<p+(o’;'2-—0;‘,'2)sinq)](—rcos<p)"“
Q"(r,0,9) -—[ 09 +21-":01 cosp —2t5;' sing ]
30’, 2 n-2 n_-2 o2
+[ 59 T2T" cosy —275:°8ing |( ~rcosg) (2.6,
+...
30’0 _2 -2 &3 n+l
+,: 50 +27;2C08p —2755S8ing [(—rcose)
e" =,:@i':,l_ +ur-lcosp—wh” lsul(p :]—}-l:avnji +u"'zcos<p—w"'2sin :,
] 30 ¢ 06 ?
. (—=rcosg)
dv~* -2 -2 n+l
+.--+[ Gp Tucosp—w sing |( —rcosg)
aun 1 n-2
ehy= [—@———u""cosm ]+[‘ 30 —u* " 2cosg ]( —rcosg)
au -2 n+l
+- +[ 5p U tcose ](—fCOSqD)
. awn 1 el é‘wﬂ 2 n-2
e”,—[ 30 +v Slﬂ(p]+[ 69__+v SlD(pJ(—rCOS(p)
-2
4 oo +[a—g’r +v'2sin<pJ( —rcosg )**!
i /

(n=—1, 0, 1, 2, 3, )

AABBAEAFVPENERESBMER, BASRAFAKAEBHER, R™ ¢
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QY FHEMN, HELIIMWREE, XFEAHBT B RR, ER—KERHE, B
ET—BdhRAIAMEEGENREBREER, WEBHNH LR &GHRE NP R
a6, BNHBESEME. HINEBTHEEBLF&E.

ERGBNEFREMZNERMER, WHRMERE, R, LFBRATRE, BER
fa=r,/R & 13X K5 R RN — RTTRE,

=, BRRRAEERN R

NEFTRBRE, THAR(r=aERNE=¢/E(ERBATR, E HHuuEg),
RADFR LRI R, BR&EHN

@=0: Trp=0, w=0
Qo=r/2: Op=0, Tep=0

r=b=b/r;: 0,=0, Tep=0

~a (o) | (3.1)
r=ag=a/r;: Tee=0, O,= {—QCOS(;J, (;@‘a”“é&) i
0, (REgR)

KA LB MG RE.,

1. a® R0 iR

BT R REARAENE, REARE O~ DRMAEG. 1), BBE 5 .
MESRHNE,
DR

u = —A47"%cosp

. } (3.2)
w™t=A"*sing
AR BETER,
2, TR
MHRERPEGREEIFT, TR ~(2.6)H£MH(3.1), (3.2)Z TR
oill=0 =14=0 ]
O’;l=—-_A_2, 6;1=—A_2 (33)

ul=—A"'cosp+udtr ‘
wl=A"'sing ‘

A Ra? T R B R R,

3. *BHR
HGE(2.4)~(2.8)ELM(3.1). (3.2), (3.3)ZTHBETHHGRE.:
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do? or? -
‘g*r"'k"i - g(p’ +—;(o!—o:)+A 2cosg=0

1 8oy | Oty | 2

o'l L0 A 2qing —
e AL A *sing=0
e =06u"/or, ed==A"'+(1+u)A *rcosp \ (3.4)
o 1 ow® 4 w® 1 ou® w
ey =-- i ¢ !

rodg e T or T o T p

ey =00 —pu(oj+03)s es=05—pu(o’+0oy)

eg =04 —u(o%+0l), eto=2(14+pu)rl,

FHhTSes Ther Ergs £5o=0, BREH(3. )R

(3.5)

P2 b b b §
g= _: J.aoﬁdr=0, La:rdr=0, I Tledr=0 j
a

SlEtih R FRTRR((3. 4)RMET 2 RS R P, M

1t 6P | 1 *P° -
0 . Vc97>+f2 faazw—A ’rcosg

2¢H0
o= aaf: — A7 *rcosg . (3.6)

0 1 0P° 1 o*P°
Trp= o

r* 8¢ r drip

H(3.4) 1 3~6:8, DPERHRIHATGRE
ViyiPP=0 (3.7)
) 9 .1 48 1 &
e Vz—grz +7 67+r2 dgp?
B(3.7T)RN AR
@°= A4,Inr+ B *Inr+Cr*
+ Airgsing+[B\r*+C,/r+Drinricose

+E, {[q;b?—lnr%-r“’lnr ]costp+[c%b*2 +2(02+bz)r1nr—r’]tpsin¢}

(3.8)
O HHIRE—BRIIEB R M — 3R T RE, BPUN(3.6)u K (3.4) R RN 1M
TRRRX, &
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1 2
; Cl F]COS¢

N

ot = Ay +By[2lnr+11427, +[ 4 % 428y +D,

Za 2p? 3ab?

- A‘erOS(p"l'El{[ -~ 1nr4 7_‘**+2f1nr—-r
+ 4(ar—+—b2—) Inr ]COS(p

2h2 2 2
- 28 2 Tosing )

ol =— A4, .2 +B (2lnr43]142C,+ [GBlr-l-Cl <+D; - ]COS(p A~%rcosg

3026

+E1{[ 2‘:zbz—lnr — == — +6rlnr+sr ]coscn + [ 20°%*

+ 2(‘!;+b?,)»—6r]¢sm¢’}

[2B1r— C, 0 +D, - ]Sln(p

et ]

202 2
+ El{['— 2flbf'l r+ ﬂb +2rlnr+3r — sing

+ [ EF::I’,Z,, _ “;“' ) 4 2r]<pCOS <p}

oy=u(os+oy)+(1+u)A*rcosp— A"

(3.9)

B R BB Ay, Bos s Ev, ATERRIHa” R0 F &R PR (3. 9)RRN(3.5)R,

& BB

Aqa _ @ [ i, O
2(b—a®) ’ A= y [bz a*—2a*ln b]q

B,=—9 [t*~a'~2pIn g

A =—

C,= ‘2[52—02+521nb—021na—( +21nb)6In § |g

a*+b*

A== rH(b*—a?) [2(b*1ng—a*Inb)+b*—a?1qa

1 2
Bi=— | (¢¥Ina+6Inb+a +60In ¢ :

+(b—a) ( 1+, Ina-b ) Jeo :

ab?
xH?

+(b* _02)( 1— ;lna-b )an

C = [ (—b'Ing—a’lnb+a*+b%)n

(3.10)
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Dl-y}!},—_ﬁ[b‘—a‘+2(a‘+b4)ln Z ]qa

1
El:ﬂ'H qa

H=(a*+b) Ing- 46—, A=(b'~a*)'~ 4% In §)’

4. ap+1, ap+2g&ﬁ

Har*' %k, fir=clbBRE S Ho.=—qcosp, ti,=0, Fr=bikhoi=7i,=0, EX
FROBAEHRAREE. DZTHRORME, AR EBIET, BHHTE, Ekgda’
RIER T

A= n(bz s ){Bn(p )[bzlnb a’lng + (b’—az)]
+ Conl u= J) (b —a)+ Ab—a) (2u— § )+ B2 (6 —a®) (44— 1)
+C, %—(a—b)+Dl(b——a) (2;1—~§»)+A-2( 1—%)(63-—03)

+E: [ = (6*~a*) (blnb— alna) + u(b’lnb—a*Ina)

+4(a*+6) (b1nb —alna) ( p—%)+§ab(b—a)

+r—a®) (1=30 ) -4 2% (3.11)

(A7 SEBR LT LUR I BB Ty, HreTE N, HRXTT M M8 & T4 5 4RE).,
B X R RIE, TTUREA, BEAREE:

A= ;((blzﬂ) {40 +8B] 2 (1= 2w (B'Inb—a*lna)

(17 16 )(bS—a ]}+A1 1_*_#){2(1 “) (6*1nb — a*lna)
_ ; (1—2u) }—Bl(1+u)(°2+b2)

+D,(14u) {;z_—:a’ (6°Inb—a*Ina) +y}

4(1+u)(b3—a3)

3w (bt — A

- if1-2(a2+52) +
+E, A £ {~a®In | —b'Inb+a‘ina— b+

+2(1—p) (a*+b%) [b*(Inb)* —a*(Ina)?]
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+ (1—24) (a+b) (b*1nb—a*1na) —?’6—2(1—;;) (b*—a*) }

+»8(1+u)7

sn(b'z'__dz)'(1_2#)(b3_a3)co (3.12)

FREG.10), (3.11), (3.12)RA(3.2). (3.3), 3. HR#AEE?™, a5 a® &K WL

BfE. B(3.3), (3.9). 3.10)XFHHa? o' RMHNE, ALEBTURIETRN
ER, B—Ra"EWBERELRST,

WRBLERTUE H: ZHEGERERZMRAM, BLTRENBHERH; KR,
MBOHRAERBA AT FEREETROEN, RYBEDR+AREN,
m. % B % X

Yroma=1, b=2, u=0.3, r,/R,=1/15pf, K2. H2HHTHEANE ¢ if, THRE

=1 TAEBET, ¢0=0, p=xn/200M % Bfr. g
. =0 p=n/2
£ZGEN R
u w u ' w

a5 95,49 0 0 | - 95.49 17%

at~i+agf e 109.71 0 ~2.87 —112.58 3%

@t~ gt 14+ a4 107.25 5.65 —115.66 | -
e = e O)F
— ——— Ol
—e—ame O (3T

H2 FFe=0RELMOENIH(HAAL)
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p=08H 1o, Ty Ow%%é&l&ﬂ’lﬁ. ﬂﬂ%%'&’ﬂ]ﬂﬁ@ﬁﬁ ﬁﬁﬁ%ﬁ’ Eq&ﬁ‘fﬁ‘y&.
RI1IBHTo=0, o=n/2kLB 15,

»2 fERAEGE, BFo=0RELNEAIFECLESN)
OB RZIR ro/Ro=1/15, 0.,00,0,% M LIR* 2fr. ¢
r ab—1 a’ \ a1 !
R, | r | o9 o1 ‘ oo

‘;x (—r,,") q Xq [X (‘ROJ) 7 ‘ e i 9 Tpl Tpn o1
1 0.4244 1.842 . —4.347 |6.366 & 8.208 | 7.918 5.182 | 4.748 | —1.0
1.2 0.4244 1.23 | —3.738 |6.366 | 7.602 ' 7.353 2.735 2.529 | —0.207
1.4 } 0.4244 0.749 ‘ ~3.136 1 6.366 | 7.15 . 6.906 1.232 1.188 0.040
1.6 @ 0.4244 0.326 | —2.541 |6.366 | 6.692 | 6.523 0.144 0.222 0.088
1.8 0.4244 —0.061 i —1.941 | 6.366 ’ 6.305 . 6.176 | —0.743 | —0.571 0.053
2.0 0.4244 —0.471 | —1.320 |6.366 | 5.949 : 5861 | —1.509 | —1.261 | 0
B 19.5% } 3.6% | — 9% —
'E= a¢ )|=ap_l$&; o )l=ap"‘+aP£&; o( )n=aP-l+aP+aP+l$&.
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Stress Analysis of Thick Ring Shell Submitted to the
Action of Internal Pressure

Zhao Xing-hua
(Shanghai Universily; Shanghai Institute of Applied

Maihematics and Mechanics, Shanghai)

Abstract

In this paper, from asymptotic equations of thick ring shell obtained on the

basis of the equations of three dimensional elastic mechanics using geometric small

parameter a=ro/R,, we find the solutions of the siresses and the deformations

of thick ring shell submitted to the action of imternal pressure g,

Key words thick ring shell, internal pressure, asymptotic solutiom, stress

analysis



