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ON THE LARGE DEFLECTION OF
ELASTO-PLASTIC BENDING OF CIRCULAR PLATES

Gu Guo-a1 Gu Qiu-uin
(Tsing-Hwae University)
AgpsTrRACT

In this paper the problem of large deflection of elasto-plastic bending of
an uniformly loaded ecircular plate is studied and the solution is obtained in ex-
plicit expressions by the method of perturbation.

The stress-strain relations may be derived from the theory of small elasto-
plastic deformation and in the case of circular plates the radial and tangential

~ i )
stress are as foliows:

or = P(&r + 0er),
(6)
= d(e, + aer), §
where ¢, and ¢, are the radial and tangential strains respectivedy; ¢, ibhe elasto-
plastic coefficient defined by

gb;_ ..,._Eyu.r,,u..p"h_/ (7,\

and o, bhe coefticient of laieral deformation defined by

I 2 o
N
o= G (7)
9K 4 2 %i
9 ¢
Here K is the bulk modulus; »5;, the intensity of stress given by

g = '\/;‘E-»—-”;r;'l‘*‘ d‘%, (5)
and ¢;, the intensity of strain given by

2 R e ——
0; = —_Je% + a8 + €l
~N'3

Using the above relations and the relations between the strains and the
components of displacement, the equations of eguilibrium for this problem re-
duce to

w' )
— ('1‘0”’7' _I_ ‘10” — _> Jg + (ull,r 4 ’ll;’ + u)lﬁ <+ 720 wln) J _
P

1 Wy, — w'rJy — Wl + <u L w’”r) Jy+ul; =0,

P

an! 0
(w”’7 + w'" — i)Ja + (u”-r + ' — _2;_ + %_ w"”) Jy — i Wy +- (16)

at

-+ Kw wr 4 = w’%) Iy 4+ wul, — w'rJy + (m + = w”;)J —

— w'ly 4wl + %.ﬁ = 0,
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) . . . 12 dw n d2u N .
where w and % are components of displacement; w' = = %' = o -..ete.; 7,
5 T e
the radius vector, and the J's and I's are defined as follows:
-+h ax ] } +h
Ji= | dz; Jy= prdz; Jg‘=f P2z ;
-h =1 -L (15)

-+l - [t +h
I = f ¢adz; I = f dazdz; I = paz?dz;
= J'=h

-h

where h is the half of the thickness of the plate; z, the vertical coordinate.

Suppose that the o;~¢; relation can be expressed by a power series as pro-
posed by D. Trifan!:
"oy = 3G(1 — 1€} ey,
where G and 7, are the shear modulus and a constant respectively; and sup-
pose that ,
| ' W= Wi + Wa@® 4 v, U= Ung® A UGt e,
where ¢ is the intensity of uniform load and w,, ws, «-, %y, Uy, -+ are funections
of r only. Substituting them in the basic equations (16) and equating the coef-
ficients of the same power of ¢, we obtain a group of iinear equations for w,,
Wy, +++, Uy, Uy, ++-, Which can be easily solved. Thc final results are then the com-
binations of w;, Wg, ++-, Ug, Uy, *+-.

When the o;-e; relation takes a gensral icrm, an approximate method is
proposed for this problem. '



