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SAVIJANJE KRUZNIH PLOCA
-rotaciono simetricno opterecenjei granicni uslovi:
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SFERNA LIJUSKA OPTERECENA
SILAMA PO KONTURI

X1 X1

DR, =a)= 29:‘)sina -promena poluprecnika paralelnog kruga

~ En  -Obrtanje preseka po konturi

SFERNA LJUSKA OPTERECENA
MOMENTIMA PO KONTURI

)
DR, =a)= z% - promena poluprecnika paralelnog kruga
clj =a)=- lzq - obrtanje preseka po konturi
_ Eh®
12(1- u?
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DIFERENCNI POSTUPAK
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granicni uslovi
-slobodno oslonjenaivica
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KRUZNI PRSTEN
-RADIJALNA SILA

-imamo samo normalnu silu N
N N
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MEMBRANSKA TEORIJA LIUSKI
ROTACIONO SIMETRICNO OPTERECENUJE:
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ROTACIONO SIMETRICNA DEFORMACIJA
ROTACIONO SIMETRICNE LJUSKE
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MEMBRANSKA TEORIJA CILINDRICNIH
LIUSKI

-uslovi ravnoteze-

dNx de' dNx  dNxj au
.() Lx =0 X =0y
Rdj dx Rdj i
dNj x il
i(2 + +Y =0 %Y
.:.< e H
T Nj 11
1(3)— +Z=0 i
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Nj =-ZxR :

’r

!
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inc= L d @ dN0x 1dClf)

T xx+C2
f Rdjg Rl g2 R d ()

-kruzna cilindricna ljuska-

R=const=a
-opterecenje razvijamo u red

¥ ¥ ¥
X = Xncosnj ;Y = Ynsinnj ;Z =8 Zncosnj ;

n=1 n=1 n=1
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-zadrzavamo samo n-te clanove:
Nj =-2Zn>a

Nj x = - sinnj ¢fYn+n>zn)xdx +C1( )

Nxzicosnj (‘{aXn- ndYn+n><Zn)>dx]><dx- §%+CZG )

-specijalan ducyj-

zaXn° O;Ynzn=f( )b | 1= Alsinnj
1 C2 = A2cosn]

Nj =-Znxa

Nj x = - [(Yn+nxzn)sx+ Al]>sinnj
3 7 2 N .

Nx = :'Dg(Yn+ ann)X— = A1><x3+ A2l’Jcosnj
fae 2 0 E
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NAPREZANJE U RAVNI U POLARNIM KOORDINATAMA

_1d%F 1dF
Nr==— " +=" .
redi® radr
dF .
N
_1drF 1d°F
"r’d rdrdj

ROTACIONO SIMETRICNO OPTERECENUJE:
_1 dF 1 du

Nr “Nr :A—2+ZB+C(1+2Inr);er =—

rodr r dr

_d*F ., 1 .

N, = o’ 'N; —-Ar—2+ZB+C(3+2Inr),ej =
Nrj :O;grj =0

F=D+Alnr+Br’+Cr’lnr D=0(ne utice na naprezanje)
C=0(za kruzni prsten uz uslov kompatibilnosti)

de
e = +r

A i C=0 zaploce koje imaju centar'
Uticgji od temperature:

U=g x ¢ :Elh(Nj - uNr)+atx ulazi uprelazne usove (U'=U")npr.

b

-M :%‘i’. Axriz+ZB+C(3+2Inr)Exrdr :-1In2+(B+C)(b2 - a?)+c(p?Inb- a’Ina)
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NAVIER OVO RESENJE
w(X,y) = a a Amn>sin(—— p )sm(npy)

m=1 n=1

Amn Zmn .
2 24
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a.b ¢
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Zmn =—§9 0 7(x, y)sm§aI nmgdxdy_
abz0 Q ebg
% % g

MORISLEVY
vi(y) = &an+ Y Bn%n Y o &+ Y &g, MY
e a 1] a e a p» a

¥
W, =§ Yn(y)>sin ">

n=1

¥
=4 Won xgin 1PX
n=1 a
4
Won = 2@
Kn"p

2 2 . npx
Zn=* PX
n ax?Z(x)sm -

W(x, y) =W0+W1=

¥
3 &Zn>a’ +<;An+nloy Bn%h nloy+a%n+npy Dn—shﬂoxsi e
n=1 Kn p e a 9 a 2 a ﬂ a

- Simetricno opterecenje Ani Dn
- antimetricno opterecenje Bni Cn (g.u. Y =+-b/2)
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PLOCA OSLONJENA NA GREDU
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PLOCE NAPREGNUTE U SVOJOJ RAVNI

- naponskaf-jaF:
2 2

- ny:—dF ;Nx:dE;Ny d°F ;akosu X iY=0
dxdy dy dx?

DJ:za plocu opterecenu silama po konturi:
d*F d*F d*F
+ 2% +
dx* dx’dy®  dy*

=0 (za plocu opterecenu silama po konturi)

- konturni uslovi:

dy dx
cosa =—;sha =-
S S N
! Pny
dy Nxdly Prx
de N>y dly Ny xolx
ﬁ X Ny olx
dF
— = OP,0s=0Qx
ay &
dF N
7='00nyd3='Qy
dF
dF d—d +—dyI:> F= Opny(x x)ds+0pnx(yS y)ds=M
X
dj dF
dn dx

-Naponska f-ja mora da zadovolji DJ.
-opterecenje po konturi na osnovu F(x,y):

dy  dx O, d%F
Yy b p =
Poc = X G T Y s - P T 7 O T Gy
dx dy d’F . d’F
=N 7+N b =- sna - Ccosa
Py =W s ™ s~ P T e dxdly
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-SILE U PRESEKU:

Nx = D&Y 4, VO
dX dyg
Ny = DR 4y U2 D=,
dy dX g 1-u
NXx 1 Da&£+@O
gdy dX g
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POLURAVAN
-opterecen)e(periodicno) razvijamo u sin ili cos red sa periodom L.

-par no opterecenje:

[T K
p(x)——+a a, cosnfzx [T Coc [T
n=1

L/2

a, = i (‘)p(x)dx

L/2
a =— 4 O P(X) cosL dx
L a

0
naponska f-j a

= A’ x? +a Yn(y) cos— Z

n=1

-nepar no opterecenje

3 . npX
p(X)=albnsm% SN

L/2
b, _ﬁ Op(x)smidx

naponska f-ja

¥
F= 601 Yn(y)sin%

n=1 a
Yn(y) = gAn+ pan:e a +a%n+ Dnt—je7

@ e a a

Cni Dn—O za poI uravan
GRANICNE USLOVE POSTAVLJAMO PO SILAMA:
d?F dZF_N _ d’F.

_yN =— - ’
dy? Y dx® Y dxdy

Nx =
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