


’ & “w "' p
%‘Z‘;’Vgﬁb
Sogplle g SGlSe (qwiige ouSiails
@8 (b Gl S Sl qwaige )

)| ol S il

135 09,F (5 3lusdionts ot y951 31 08litasl & 3 lie oty Yokicy

Olgwgs (> S 105,15

Losal, ol

I TEGRVERT

AR IR TARSYPRVIN



ALL N i)

\( e I dow v
6\6/ \f/ il oSS M Cu

KO3 G..;L;,:;)Uo”o 4ol olg_b’ﬂ elﬁé UJLQJ dudxi yquo Y oo,lels ‘0)3

actyl olid )5 b b 51 glis ada byl (ze) yae Jy pan 5l Cilazal b 5 Jlaze sighas Slanb b

&8 >k Ul Sl it azs,. AVIVAYE Loetils o)led 4 ligwge s v <l
58 b gloa Fo3—iF Sl bl ;o i 35 i (el Sz e gleyielyl paat" Glee cos
se—a L AYAB[PNNY & L s 4 O3 09,5 (gilwaiugs e el 5l eotiiul b oyl sl Yois

35,8 co el b3 7,5 4 w8 185 89,0l Sao ol8ils o olysls e QL.A

RO AN el ez o L) o

[0, e IE@» (Gad £ g

VA VAR ) g5 b ¥ (VoY) Jeo)
(VF-188%) g3 BT (VP2 \V/R9) Cys oY

o B o V¥ 51 a8 0,0

Solgils plis ol ahyals ol sac

5 shx> Joxs Jsl slecal sl 2N

= psd sl bl -y

£33 Pes Sl -F

Ol yoolls u..jm dozxo 10K guady SOlgils oU g pb
C

S ey sl 6
,/’/ ) 7/ e
/ ‘///)//.3 2] \—4‘ 2
( s gl ol
et i 5



TN s
4
r‘/df e g ,GL'T
r;,«:ﬂ’y L"Ji" Wb
» 4 »

» o N . o~ ol
A ﬂ'/ u»)’j:ﬂxt/y’/}wb;

( V /’L)/Aw yry
[} v of @



¢ P ‘
d 'wu/d

NN/ r/bdu‘j;b}ob{»gb&/
14 M
S }rcl) ,‘(j’/’ %W a7 b)) ,? I r]ﬂ));/l;:b)
12 '/d'}//;)/&‘ ‘J#/u:)f.' ..:/“; d uﬂ:u././l Sl s b r’f'l
LR L4 . » . oy L
.r/;T
cf‘{‘/._";br% d ‘{/;.L.;/‘L.dff‘ﬂ//rbﬁ)///:ﬁ" »! :r/:.f',)tu,:/'l
y L
. r/')’/ 1Y -"/'L;j){

0240 0%



Aol

SLaF2525 BLLI o (235 35 105 alS g a5l el et Al bl st 99,00 S oKl
Gy dozme ;50 Sledaly Cood DS 09,5 (gilwaige v,oX) 5l eslaiul b o lite sla aVais o plaiis

PHse M

el 10,95 5 ol 5 oo 1 g sl o plaeil Gl gl Lawgd aelicLl ol o Oladss @

el 0 sl colazul 850 a2 o a4y K0 laae slotogh gull jleslaiul )o@

Bl > zd o gilel b S o g9 med C8L,0 6l 6,500 0,8 b 093 Lawgs 9T el (o yaie e @
sl 0005

L g € 05,0l gais olluile» ol bz 5rine OV 5 all oo 9g,0L8 oRKiils &y 3lae Sl cpl gsine Gsd> alS @
ey Walg> Ol 4 «Shahrood  University of Technology »

bbb 5l z e SYle [ wilosy )l..\f),uls asliobl ol gl ol caws 4y j0 a5 gol)dl pled (ggine Goi> @
20,5 o iule,

Jyol 9 blgs cunl oo solitul (lag] slacdl L) 055 09390 5l 45 (60,190 40 ¢« Al bl ol plsl Jolpe ads” o @
el iy oley (S

Sl 00y oolaiwl by a8l o yiws ol 81 sased SleMbl 059> a5 a5 (63,150 ;0 (sl cpl ploxil Jolpe adS o @
el oalds Coley glusl IS Jgol g balss ¢ s,l85], Jal

&b
9l sbéwl

P sl WL (6l aoli (ol g yiumme Vo) o Y guarmo 9 51l gz Ggii 4nlS @
o ol ol o0 09 ,Lh Sixius oIS a4y Blrio ((Cawl ool il Ol jpxi’ g b 51581
Dgus I3 abgr o code Oladgl jo (odillo g2 4y Wb

Dbl 205 jlmo 22 w0 553 g Aol LG 10 39 a0 oG g OleMbl 3l eolawl @

Al azls 0gg 4ol )bl ouls ,uiST slaaseus slaml o Wb i amas ol e %



ouuS>

Skl 5 it e e slo il (58,5 5 50 b b nl o sms asbilhly ol 5o
gloizl o )9S () ) esiiseelS o lie a¥uir Slxis o plite alowis sla F3gaS
S8l GB35 5 G5 55 08 i pd e (S 4 glied Sz ate sl el )l (PSO) whd
Sl o Toy S sasS sliml plai S5 S (st Jols la iy ol 058 b yne
Jo 5ol o 5l ol @l (o sl aidlisn Jb stgly 5 SUI agly ( Soga8 5 >
sl s o oo gy 50 5 Lol gl Sligeam ol o0 soliiul Sgame gliz] (gous
S e ol 1 on

Gl glo SosiS Gl bl jo i gawlxe gl Jdow b, 5l ol sadlllas o
5 S92l Lo So5 a8 (ol aib oS Secisd > by, (ohgy ool Bllae el 00 oolicl
) s 2l pren b S5t ples 4y halidee Tie 5 lgton CoilSS 5l ooliiul b wgy (ggean
St sl ol )b Cloesl g (F0s-i8 cavlin S Ol L aS o co lis o)L ol )0 ool
) Fo98 il Slmio (53 55 503 a o Blgies 0yl slraYair Slxio o ol 4 by
PS5 3l S 5 55 0T pd 6050 )0 (S g 0l halS s BB (e @
Somlo (S09-iS o)lgon Llatl M 1 J)lie 4 .cdl caws lopls (Sogad 5l b s
5 Oz sagly bl QLU L (99,50 )0 g o (5 55 03 o (20 (sl amain 0 e
2SS ST 35 S b GleS e (S 9945 S5l sazmie S sl wenlie SUIT s,
ol gepld Sogid L anslio

ot el (als ae (Fopaf (Ll o (B3 plotal o )8l rganlS (55l

S A5 ¢ 5 55 5



<Y o

1. Optimum design of laminated composite plates containing a quasi-square
cutout. (Struct Multidisc Optim, DOI 10.1007/s00158-016-1481-7)
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Abstract

In this thesis an attempt has been tried to consider the effective parameters on the
stress distribution around a regular polygon hole in symmetric laminated composite
plates by particle swarm optimization (PSO) to introduce the optimum parameters to
achieve the lowest value of stress around the hole. Design variables include the
geometry of cutout, bluntness, rotation angle of cutout, fiber angle, load angle and
material properties in symmetric laminated plates. The finite element method has been
used to verify the accuracy of analytical results. Comparison of two methods
demonstrates the accuracy of present analytical solution. In this study, an analytical
method is used to calculate the stress components around of various shape hole.
According to this method using conformal mapping, the development of Lekhnitskii
method that was just for the circular and elliptical hole was used the other holes.

The results presented in this study show that by selecting appropriate shape of hole
and optimal parameters related to perforated symmetric laminated plates, stress
concentration factor can be significantly reduced and even achieved to less stress

concentration factor from stress concentration caused by a circular cutout.

Keywords: Particle swarm optimization (PSO), Complex variable method, Normalized stress,

Failure strength.
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