CampoSif‘es LeSSoy\ | /J/Io))lrl”(-’
q.% - Hjjko;cnl”,‘c Stress Analysis

h em R m
— IS {e)l (g (e
Am‘/lgl./}?p humid ity “hange

CoefLicient of Moisture expowsion (CMg)
{@K; [, L{e}-¢)")

orthatvofic  Mater PN 4






E;{ercis‘ez ):;'/\J t’Ae Stresses yn law\(r\o\h"/ Numbey 2.

\0:)”\ loa” %
o o L Mg =Na
/ o /
9 9 o 1 P
7 bo I Moy =Vng )<
/ g
® f At:\ogc" le :n/7[]1 zo
PManaa

o\l thicknesses: 5



_ Laminate St’re/ljfh_/)fnq[YS)'S /leocfclure

l.caleulate [aminate SeiFfnesses matrices /A,8,D

2_ Calenlate termal oand hjj roSCc)/)ic effect on force ond
moment (V5 N WA’y

3_ Reduce the land and boring it to Jlo of the actul led
Gf we have |oad ancd we want £ Fing the ebbectof j&)

RGBT XY IR e R S LT

S_Use £0S to find the Stmms andl Curvmwe;'
N1y (AR E A8 {
FR (- (P10

6 -Sind Strains and stresse; in eqCL\\ayer
(in the middle of them )



(oY, - a), LA )2tk -5y

S ———
R
(€]
F_Find the Stresses in the /ﬂr‘}nc,‘/')/e @Pfhmt'm/ﬁj dl'fect'/'(ms-
(01} < CTe {0,
K
3_14/3/3/'7 failure  criterian far each Iajer
presample Lo e
\ X{' Xe
R = .G_JL or ?:?'_ < \
A



9.1f You have Failure jn one ar mare laminae, o/ejma/e the
Failed laminae \oj Sci—é/nj the (?njr/\fer/f] Constont S €0 Zery
Calculate /‘\,B,D &jain and f;/‘r\o( Stresses jn €ach la_yt’r
in the new Situation .

10-Apply failure Critecian for each layer ogain. IF yau do
Nat  have failed iger) Gan Can increas the opplied f;,rcc)e by

(1. At the U\(A, i no \o\jer leoif) that force js
the strength of the laminate .



Nx I BUCKLED
PLATE
BUCKLING Ny
LOAD
S
A
FLAT PLATE
A
PLATES
P} P

N, A

LAYER
FAILURE

LAMINATES



d\ﬁ/’ﬂf 5. 'pl’el/'mmag Remarks 1[01’ Aclvanced
mechahijcs of COMPOS/'H’S

5.1_. Calcalus 07L Vaviatlan

Consider o rope hmjir\j between two Joints (%o)jg)arw((”njl
Ler ' =the mess density of the rge (mass per unire ot
[ = %Af fo“_&[ 37“0‘\/!.1'0\17)’07\4] /’)OTf’ntiﬂ\[ Qh@!"jj o#fhg

—~ rOI)e
(W
ds j ,5,)
()

(,‘0) ca)

I

" >N
0= gy Pds - 5ty [T de

(5-1-1)




rz( F(y > 1 )AAA (5.0-2,

The //fr/'nc//)/e of minimum total /%tmt/az Gnegf tells us
that whepn the rope js in eguilibrium, its total /oofmm_/ ehery ;
is minimum . 1n other Words, far any other Zoclmissible  function”

—~

v we will have

L3)-109) > 5-1-3)
The mir\im\?mj Fumci‘iov\ j(‘n} 1S Ccv(,Zeo/ the
”E?(tefrml (H\ncﬂomo. An eatenmel Lf-umch'cm)
rV\OxJ also be QW\c\‘MfM{Z)‘nj (U\r\cfian is Sovwe

Problems. (St'o\('\'cx\(\oy])



Th the lamjmo:jc o F mathemat cs f(j) is colled o [unch'onj

whfck) n ﬁfnﬂfd/ o functionol is o [Ur\(,h'a/l of fu(\éf'}ons.

In a‘@j[’z’cd Vaw’at'iono\[ /”fab/em we ave fook/'/y 7[0;/ the
e;(fernfwl of & Fu\nch'onpﬂ- (Sfah’nan] #ur\ch’or\)

In Oljf’\ow"\icwa /vroblems /Ham/f tons principle Eells as that

al
the actool o(jr\qm'\c“_ol /)ai'}'\ 7»&) Wil make the fanetion

t
I(4) ,—[ Lg% el
¢

elrermum . °

L = r' V enerjj
Tz Kkintkic 9/\~Wj 7 V- 3¢av3tatiqnal /’)afenﬁaﬂ



The Variatian of a vcl/\f\Ci'qu'\m[ U\ere I/ij ) S d’e/ﬂwp/ AS
Lollovwy

AL - T(qy- Ty (5.1-4)
A S,
- ‘ J oy - eryor
;’ﬂ“*’{) > x

In calcalng of vavietion it can be frcwerj thet
ot the estermym of I(Ef) , the vaviation o F

F must Vanish.
B.1.5)

Tegy s Statiahavy _— ST =o




