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Az = 6% — 2(2n2+5) k% + 15] + By — [k® — 13k* + 3(4n*+15) k* —
— 9(4n*+5)] - B, + 4n(k*—~9) B,
Ay = —24n [k* — (2n*+5)] - B; + 2n[k* — 6&% +
+ 3(4n*+7)] - B, + 2(k* — 2(2n*+5) k* +9] - B,. |
A LRERTH
Wy = —(-éig-;fi—na - sin (f—a) - APy + ‘21 « sin® (@—a) +
+ iz sin? (0—a) cos (0—a) + 23 sin (0—&) cos? (—a) +
+ AA4 cos® (§—a) + -+ . (73)

i (42) FARREAETREZ AP OREZIBER (UL A po sinwz 1 g, Wk (57) Kih)

~AP0-sin0—-%-H-APa-sin30+---. (74)

) 1
(Woder. = < 3

S

e (73) B (74) X, RETRGEA ISR 7 QIR 2 5732, 4o RER B
WA 22, EME (39) RZEFT, A5t EHireg.

h. K @

P EHZRTFMRA RS MHETER T B EW e AR E e THE, BT
WHT —ERR, EHETEBFBRBER. ToEE, RETIMR AN
FIT S B, RIAR SR T LUE A . RR& SR T AR I GERS R0 B 7 AR 22 P A,

FEH T2 st B P B R BE ) BHTR AT 5118 B R S 00 B Wi o O RO W BY RIBT, R
TRERYIMEE.
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ON THE LARGE DEFLECTION OF ELASTIC CIRCULAR
MEMBRANE WITH INITIAL TENSION UNDER
UNIFORMLY DISTRIBUTED LOAD

Kv Cuiv-Liv

(Tsing-Hua University)

ABSTRACT

The problem of large deflection of a elastic circular membrane under uniformly distributed
load without initial tension has been solvedl! %3),  But in many practical cases, such as in the
membrane-apparatus  and other technical manufacturings, the membranes are pre-stretched with
uniform tensile force before fixing at the edge. Therefore, in this paper, the problem of large
deflection of a elastic circular membrane under uniformly distributed load with initial tension
is studied, and a group of curves and numerical data are given.

Several quantities such as deflection w, deflection at the center «/(0), radial and tangential
force at the center N(0), radial force at the edge N,(a), and tangential force at the edge

N, (a) are expressed in the forms of power series of load g as follows:

a*—r? Lr . ' 2,2 4 1 43

W= I T SN (1t —20@—p) a2+ at (5—2p)] ¢° + -,
2 Eha’

w(0) = -5 4 — s G2 @+,

= Q= @Eh 5,
AV(O) =N - 64(1"‘#) N? q + »

. a*Eh 2 L .
Nia) =N+ o 7 +

2

Nla) = N+ —HEEE oy

32(1—p) N*
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Where #: radical distance from the center:
a: radius of the ‘membrane;
g: uniform load per unit area:
N : initial tension;
E: modulus of elasticity;
%: thickness of the membrane;
p @ Poisson’s ratio,

From the curves and the expressions it is easily seen that the results are nearly close 1o
those of the linear theory when the initial tension is very large in comparison with the foad.

Having these results, we finally discuss the problem of the calculation of the dynamic cor-
rection of largely deflected membrane-appratus by perturbation method.



