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MBI RERS TR, REERAMIEREERS FRSERMS \ﬁﬁﬁﬂﬂ ZEHEAE. BN
BT BV B R E A B u= 0 MR,

AXGHTRERS HRASREDN, BERET VAL, ERBHBRENAS R 5
HBRRTETVHEN. X—-TERARDBRTER ERN; %—f@&ﬁ—-&i&ﬁﬁﬁﬁ% R -
BB RS IR,

FMH HTRBAR, 1 ?fﬁﬁ?‘iﬁfﬂﬁ%?&ﬁﬁﬁﬁﬁméﬁﬁ LEWSTRBME W B
REMIER S, 3 ﬁﬁ%ﬁhﬁﬂ:ﬁfﬂﬁwﬁ L FERAHE TS B (w) R (dw/da)
RIRAR.

Fito TRERFEN T AS ARAN L AKX RANF S SH/ZL <HEHES BTRTH
*EH[H

XMW BE RERSIR FREDR
— F =

FR7% B A 1 Y 0 SRR A M

d(N,sina)/da—N,cosa+Q,sina-+ X Rsina=0 . (ll,la)

d(Q,sina)/da—(N,+N,)sina+ZRsina= - (1.1b)

d(M;sina)/da—-M,cosa‘—Q,Rsina=0 : (1.1¢)

 dufdatw=(R/Et)(Ny—uN,) ,  (1.2a)
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M,= gz [(u-— da )ctga+y da( )] (1.2d)
N,—Qlctga+ snr{za Ia.(zcosa-—Xsinq) sigad‘a+—T] ”aQ-,ctgaul—N','
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| (B)
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RERER sina Et L sina *da+C

F AR TN TR ik &4
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M;=— }g ’dw ctga+t-u Ja z)—— (0ctga+p gg)



Lk 3

RN D A ERANRENS TR RATRRDE

1106

RA(1L, 10)RTR
| g?, + :,w ctga—9(ctg’a+u)—— Qx
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ds dz
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dat T g ctEe— Q(ctg a—#)— R da

Radadl )a:a"'l,r (sz)qgla"= —('g‘; )a%qll
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Za¢+ dé ctge—4 (ctg’a+p)=

d*Q dQl
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dw*
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d*tgaQ o 2 e - digaldy 1
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x(xz_az) a* figxale +(2x*+ z) digan (1+“)xtga01__%_xz ‘;‘:
' "/ d - : : . dw
(W):ar=a, . % d!: )'--1 =p, lim wi=11le=1;m—d;i=0

TBAL

_ IN¥N12(1=u) R RtgaQ _w _
Q.._ J,,_; ,,,(,,t ',l'_l;)_ . -—E—F—l, W—T 82

X=0 x=0 x>0

H
N 1204 R
exi(xt~at) %ggﬂ’x(w—a?) Y oL ruat e i’f‘irsxﬂQ
0 . 5.2)
ex(x*—a*) -0+ e(2x*+ ¢*) df——-e(1+u)x0——x2 i

(W),_ %=ao’ dW) _ sina” ﬂ
i

dx /ea

~ cosa” t

limW =lim O= hmﬂ—o

X0 £—~0

NP & BRI ik,

W(x, e)=E(%, )+G(#, €)s

x—1
4

n=

x—~0
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(eR+ 1 (eR+1)2~ a’]d”s +e(ef;+1)[4(ei;+1)z =jdn2

+eL(1+u) (e +1)*+a?] Zﬁ =(eN+1)2
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Gy=eéxp[ —b§1(a,coshf] + Aysinb§) . -

dG./df =béxpl[ —bF IL{— as+ As) cosbff = (a,+ A, )sinbf 1

d*G,/d7* =2b*exp[ —bjf )( =4 cosb] + a,sinbj )

d*Gl/dif* =2b%expl — b7 IL{ iy + A, ) E0dbT + (~s+ A)sinbil

- Qy=bexpL — 55 1 — (ao+ A3 )coshi + (@y+ Ax)sinti ]
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- d*G,[df? = —26°Q, + [86°Cay + A ) — zb‘*(aa+ A,)i7 — 1264,
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—26%( —ay+Ay) 7 + 1264, — 2b%a, Jexp[ —bf ;Isinbﬁ.-
d*Q, /dif = 268G, /dif + [ 865 (= ot A, + 20 (= ay+ A9 + 10%;
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. exp[ — b7 Isinb% -
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—b(ao+ As)7 + 126* A, + b4, Jexpl — b7 Jsinbi
WMoy H (5. 2D WBS .
W=G,+eG,+0(e"), Q=8,+e+0(e*)
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N,—Q,ctga+N' :
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N, SR % M
v
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B R 0.6150488q, 0.1025081q, f —0.51441q ‘f—e.4316412q0 / —0.5439619¢0
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2% ¥
P= j j‘a g.cosaRdaRsinadd=nq,R*sin’a"
[/} 0
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Refined Differential Equations of Deflgctions in Axial
Symmetrical Bending Problems of Spherical Shell
~and Their Singular Pertyrbation Solutions

l Fan Cun-xu

(Wuhan University of Technology, Wuhan)

Abstract

This paper deals with the research of accuracy of differential equations of de-
flections, The basic idea is as follows, Firstly, comsidering the bdﬂndary effect the
meridian midsurface displa'cemen{‘ u=0, thus we derive the &qflection differential
equations; secondly we accurately prove that by use of the deflection differential
equations or the origKi‘nt;l differential equations the same imner forces solutions are
obtained; finally, lwe".;accurately prove that considering the boundary effect the me-
ridian surface displacement #=m0'is an' exact solation, In this paper we give the sin-
gular perturbation solution of the deflection differential equations K Finally we check
the equilibrium 6ondition and prove the inner forces solved by perturbation me-
_ thod and the outer load are fully equilibrated, It shows that perturbation solution
is accurate, On the other hand, it shows again that the deflection differential equa-
tion is an exact equation, ’ 3

The features of the new differential equations are as follows,

1, The accuracies of the new differential equations and the original differen-
tial equations are the same, '

2, The new differential equations can satisfy the boundary conditions simply,

3, Itis advantageous. to: use-perturbation’ method with the new differential equa-
tions, . ‘ .
4, We may obtain the deflectmn expression (w) and slope expression (dw/da)
by using the new differential equations,

The new differential equatiogs greatly simplify the calculation of spherical shell,
The notation adopted in this paper :is the sa;me as that in Ref [1],

Key words spherical shell, dlfferenhal equation of deflectxons, singular perturba-
tion solution a ;



