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OZET

Plaklar genel olarak; bir boyutu diger iki boyutuna gore daha kiiciik olan
elemanlar olarak tammmlanirlar. Bu calismada tekil yiik, iiniform yayih yiik ve
darbe yiikleri altinda plak deformasyonlar1 sonlu farklar yontemi ile
hesaplanmistir. Plaklarin tekil yiik ve yayih yiik altinda analizlerinde ikinci
derece dogruluklu merkezi sonlu farklar metodu kullanilmis ve bu yontemle
elde edilen denklem sistemleri Matlab programimin yardimiyla hesaplanmstir.
Gelistirilen programla deplasman degerleri hesaplanmistir. Bu sonuclar,
analitik sonuclarla kiyaslanmis ve hatanin ¢ok diisiik oldugu tespit edilmistir.
Darbe yiikleri altinda analiz icin programda farkh bir kisim ayrilmistir. Bu
kisimda plaklar Kirislerden olusan bir 1zgara sistemi gibi kabul edilerek ¢oziim
yapilmis ve deplasman degerleri hesaplanmistir. Bu ¢alisma ile guide tabam
kullanilarak kullaniciya verilerin girisi ve sonuclarin izlenmesi icin kolayhk
saglanmis, algoritmasi karisik olan ifadelerin ¢oziimiiniin kisa siirede ve diisiik

hata oraniyla hesaplanmasi hedeflenmistir.

Bilim Kodu :911.1.144
Anahtar Kelimeler : Plak, sonlu farklar, darbe yiikii, deformasyon
Sayfa Adedi : 80

Tez Yoneticisi : Prof. Dr. Tekin GULTOP



THE ANALYSIS OF PLATES UNDER IMPACT LOADING
(M.Sc. Thesis)

Ugur KOC

GAZIi UNIVERSITY
INSTITUTE OF SCIENCE AND TECHNOLOGY
May 2008

ABSTRACT

Plates generally described as the elements whose one dimension is smaller than
the other two dimensions. In this work, the deformations of plates under single
load, uniform distributed load and impact load, are calculated with finite
difference method. In this analysis, second degree central finite difference
method is used and the equations which are gained by this method are
calculated with the help of Matlab program. By the improved program, the
deformations of plates are estimated. These results are compared with the
analytical results and determined that the errors are negligible. For the analysis
under impact loading, there is another part in the program. In this part, plates
are accepted as grids composed of beams and the deformation values are
calculated. With this work, it is aimed to make the entry of inputs and the
impression of results easy for the users. And Also it is aimed to calculate the

complex algorithms with a negligible errors.
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SIMGELER VE KISALTMALAR

Xii

Bu calismada kullanilmis baz1 simgeler agiklamalart ile birlikte asagida sunulmustur.
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Aciklama

Mesnetlerde olusan X yoniindeki momentler
Mesnetlerde olusan Y yoniindeki momentler
Plakta olusan X yoniindeki egrilik

Plakta olusan Y yoniindeki egrilik

Plagin diisey dogrultusundaki deplasman
Poisson orani

Plak kalinlig1

Young modiilii (Elastisite katsayisi)

Plagin tizerindeki yiik

Plagin lizerindeki darbe ytikii

Plaga carpan cismin kiitlesi

Yercekim ivmesi

Plaga carpan cismin diismeden dnceki yliksekligi

Carpan cismin enerjisi
Plagin gerilme enerjisi
Carpan cismin ilk hiz1
Kiris uzunlugu

Rijitlik matrisi



1.GIRiS

Plaklar genel olarak, bir boyutu diger iki boyutuna gore daha kiiclik olan diizlemsel
eleman olarak tanimlanir. Insaat Miihendisliginde bircok alanda kullanildig1 igin
onemli bir yap1 elemamidir. Yap1 dosemeleri, barajlarin su kapaklari, kopriiler, celik
plaklar bunlardan sadece birkagidir. Geometrik olarak, diiz veya egik c¢izgilerle
simirlandirilirlar. Statik agidan plaklar, serbest, basit mesnetli, ankastre ve elastik
siirlandirmali ve elastik destekleri iceren sabit sinir kosullarina sahiptir. Statik veya
dinamik yiikler plaklar tarafindan ¢ogunlukla plak yiizeyine dik olarak etki eder [1].

Plaklar gosterdikleri davranis ve yapisal islevlerine gore dorde ayrilirlar;

Rijit Plaklar : Plak denilince akla ilk gelen plak cesididir. Egilme, burulma

momentlerini ve kesme kuvvetlerini alir.

Membran Plaklar : Plak kalinligi ¢ok ince olan plaklardir. Orta ylizeyde eksenel

......

kiictktiir.

Egilebilir Plaklar : Rijit ve membran plaklarin 6zelliklerini tasiyan plaklardir.

Kalin Plaklar : Kalinlig1 diger plak gesitlerine gore biiyiikk olan, problemlerde 3.

boyutununda hesaba katilmasi gereken plaklardir.

Bu calismada, egilme etkisi gdsteren Kirchhoff (ince plaklar) dikkate alinacaktir.
Plak teorisinde plaklar i¢in genel bazi kabuller vardir. Plaklarin analizinde kii¢iik

deformasyonlar teorisine gore kullanilan kabuller sunlardir;

- Kalinlik (h), diger boyutlarin yaninda ¢ok kiigiiktiir. h<<L

- Deplasman (w), kalinliktan(h) daha kii¢iiktiir. w<h

- Plak geometrisi baslangigta diiz durumdadir ve tarafsiz diizlemine dik yiizeyler,
deformasyondan sonra da dik kalirlar.

- Tarafsiz diizleme dik gerilmeler ve kesme deformasyonlar1 ihmal edilmektedir.



Plaklarin analizinde klasik yontemler, sayisal ve yaklasik yontemler olmak tizere iki
cesit yontem kullanilmaktadir. Bu ¢alismada plaklarin tekil yiik ve yayili yiik altinda
analizleri i¢in ikinci derece dogruluklu merkezi sonlu farklar yontemi kullanilarak
¢Oziilmistiir. Darbe yiikleri altinda analiz i¢in ise plaklar, kirislerden olusan esdeger
1zgara sistemi olarak modellenerek hesap yapilacaktir. Sonlu farklar yontemi, cesitli
diferansiyel denklemlerin kapali ¢oziimleri elde edilemediginde, kullanilan sayisal ve
yaklasik yontemlerdendir [2]. Ince plaklarm dérdiincii dereceden kismi tiirevli,
diferansiyel denklemi icin sonlu farklar yontemi uygulandiginda; segilen agin digiim
noktalarinda diferansiyel biiyiikliiklere gore denklemdeki tiirevler bulunmakta ve
problem i¢in sonlu fark operatorii elde edilmektedir [3]. Problemlerin ¢oziimii bu
yolla yapilmaktadir. Bu c¢alismada, analizler i¢in program yapilmis ve programlama
dili olarak Matlab kullanilmistir. Programlama dili olarak Matlab secilmesinin

sebepleri ise;

e Plak analizinde kullanilan yontemde ayrilan parca ile orantili olarak biiyiik
matrislerin ¢ikmasi ve bu algoritmanin ancak bu program ile ¢oziilebilecek olmasi,

e Yiiksek seviyeli bir teknik programlama dili olmasi,

e Veri analizi ve sayisal hesaplamalar i¢in uygun bir program olmasi,

e (rafik arayiizler tasarlamak i¢in ara¢lar bulunmasi,

e Verilerin GUIDE tabaninda gorsellestirilebilmesi ve rahatlikla izlenebilmesidir.

Boylece kullanict igin verilerin kolaylikla girisine imkan taninmis ve sonlu farklar
yontemi ile olusturulmasi gereken manuel olarak hesaplanamayacak biiyiikliikte ve

karigiklikta olan matris sistemlerinin ¢dziimii saglanmistir.

Elastik cisme ani bir kuvvet uygulandigr zaman, cisim boyunca belirli bir hizla
hareket eden bir gerilme dalgasi olusur. Buna darbe yiikii denir. Darbe, yapisal ve
malzeme tepkisini ve hasar bilgilerini i¢ceren karisik bir konudur. Bununla beraber
darbenin gerilme analizleri, biitiin problemi anlamanin temelidir. Bu ¢alismada darbe
yukleri altinda analizde plaklar esdeger kiris sistemlerinden olusan 1zgara seklinde

modellenmistir. Deformasyonlar, bu model dikkate alinarak hesaplanmistir.



Literatiir Arastirmasi

Plaklar ve darbe yiiklerine iliskin olarak genelde teorik ¢aligmalar yapilmis, deneysel
olarak yapilan caligmalarda plaklarin darbe yiikleri altinda analizleri laboratuvar
ortaminda deneysel olarak farkli yonleriyle incelenmistir. Teorik c¢alismalarda
plaklarin genel tanimlari, denklemleri, gerilme, moment ve diger kuvvetler
arasindaki iliskiler incelenmistir. Literatiirde bulunan teorik ve pratik calismalardan

bazilar1 agagida kisaca 6zetlenmistir.

Ergiin ve Kumbasar (2003) tarafindan yapilan caligmada ince plaklar i¢in sonlu fark
ifadeleri incelenmis ve klasik sonlu fark ifadelerinin ¢ikartilisgindan tamamen
bagimsiz olarak gelistirilmis bir sonlu fark ydntemi ortaya konulmustur. Oncelikle
sonlu farklar yontemi incelenmis, sonlu fark denkleminin elde edilmesi
gosterilmistir. Daha sonra tekil yiik, ¢izgisel yayil yiik ve bolgesel yayili yiik altinda
deplasman ifadeleri ¢ikartilmistir. Sinir kosullar1 {izerinde de inceleme yapildiktan
sonra Orneklerle bilgiler pekistirilmigtir. Calisma sonucunda gelistirilen sonlu fark
yonteminin diger sonlu fark yontemlerinden daha yiiksek hassasiyet ve performans
gosterdigi formiilasyonunun kolay, islevsel ve ¢ok yonlii oldugu belirtilmistir. Yine
gelistirilen yontemle, serbest uclu sinir kosullarinda sonlu fark operatoriiniin
hesaplanarak deplasman ifadelerinin bulunabilecegi ve ankastre mesnet sinir
kosulunda olusan hatanin Betti teoremindeki mesnet tepkileri iginin
hesaplanamamasindan kaynaklandigi belirtilmistir. Calismanin sonuglarindan bir
digeri ise ag sisteminin siklastirilmasi ile hata paymin birbiriyle ¢ok ilgili
olmadiginin gosterilmesidir. Bdylece yontemin elle ¢6ziim i¢in uygun oldugu, klasik
sonlu farklar yontemindeki gibi hata paymnin disiik olmasi icin ¢ok sayida
bilinmeyenin olusmasi1 ve bilgisayarla ¢6ziimiin zorunlu olmadigr gosterilmistir.
Bunun i¢in bulunan yontemin plak teorisinde yardimci yontem olarak

kullanilabilecegi noktasina dikkat ¢ekilmistir [3].

Smetankina, Shupikov, Sotrikhin ve Yareschenko (2005) tarafindan gergeklestirilen
calismada eliptik bir plagin darbe yiliklemesine verdigi dinamik tepki, teorik ve

deneysel olarak incelenmistir. Darbe problem durumu agiklanmis ve formiilasyonlar



elde edildikten sonra ¢oziim yontemi anlatilmistir. Deneysel kurulum ve metotlar
aciklandiktan sonra sayisal sonuglarla grafikler olusturulmus ve bdylece ¢alisma
sonlandirilmistir. Calisma sonucunda eliptik bir plagin darbe yiikii altinda dinamik
tepkisi icin analitik bir yontem gelistirilmis ve darbe probleminin ¢oziimii
trigonometrik  serilerle elde edilmistir. Bununla birlikte plagin  dinamik
davraniglarinin incelenme teknigi Onerilmis ve eliptik plagin merkez ve odaktaki

darbe yiikleri altinda gerilme hesaplar1 6rnekle gosterilmistir [4].

Franz (2001) tarafindan gergeklestirilen ¢alismada darbe ytliklerine maruz ortotropik
kompozit plaklarin mekanik etkisinin fotoelastik incelemesi yapilmistir. Deneysel
calismada plinomatik darbe test cihazi ve yliksek 1s1 ¢oziliniirliigii i¢in ultrakisa-dalga
151k kaynaklart kullanilmigtir. Kompozit malzemelerin ve darbe yiikiiniin
kanisikliklar1 sebebiyle, gerilme uygunlugu dizaym i¢in plagin darbe yiikiinden
hemen sonraki mekanik davranisi bulunmaya ¢alisilmistir. Deneyin sonucunda darbe
yiikiinden olusan dalga yayilimlari resimlerle ifade edilmis, Young modiilii ile dalga
boylarinin ilgisi belirtilmigtir. Bununla birlikte plak iizerinde olusan gerilmelerin
azaltihisinin farkli bir baslik dizaynm1 veya fiber malzeme kullanilarak miimkiin

olabileceginden bahsedilmistir [5].

Olsson, Donadon ve Falzon (2005) tarafindan gerceklestirilen ¢alismada darbe yiikii
farkl1 bir agidan ele alinarak plaklarda kiigiik kiitle ve yiiksek hiz darbe yiiklemesinde
tabakalastirma konusu incelenmistir. Cok kisa, kisa ve uzun darbe yiiklemeleri
siiresince plaktaki tabakalagsma etkilerin incelemesi yapilmis bu incelemelerin
nerelerde nasil kullanilabilecegi aciklanmistir. Sonlu elemanlar ¢6ziimii ve bunun
deneysel karsilastirmasi yapilmistir. Calismanin sonucunda teorik ¢alismanin
deneysel sonuglarla karsilastirilmasi grafik iizerinden yapilarak hatanin diisiik oldugu
tespit edilmis ve diislik kiitle/yliksek hiz darbe yiiklemesi altinda bu tabakalasma

teorisinin kullanilabilecegi belirtilmistir [6].

Yoon, Heo, Song ve Jung (2004) tarafindan yapilan ¢alismada yanal darbe ytikii
altinda c¢oklu-nokta sinirlamali denklemleri kullanarak 1zgara sisteminin dinamik

darbe analizleri yapilmistir. Caligmanin amaci 1zgara yapisinin dinamik ¢okme



davranisin1 6nceden kestirebilen bir metodoloji énermektir. Bunu yapabilmek igin
5x5 hiicreli kismi 1zgara numunesinin test bilgileri ve Abaqus programinin sonlu
eleman ¢oziimii ile bulunan burkulma davranisi kullanilmistir. Sonlu eleman
¢Oziimiinde gergek test sonuglarina ulagmak i¢in uygun sinir kosullar1 ve darbe
ylikleme durumlar1 kullanilmistir. Geometrik bilgi, malzeme Ozellikleri, darbenin
ivme, hiz ve kuvveti, darbe etkisinden sonraki gerilme ve basing degerleri sayisal
olarak elde edilmis ve bu sonuclarin sonlu eleman ¢oziimii ile karsilagtirilmasi
yapilmistir. S6zkonusu ¢aligma neticesinde, O6nerilen ¢oklu nokta sinirlamali modelin
sonlu eleman ¢oziimiine gore daha gergcekei sonuclar verdigi, deneysel sonuglarla
daha ¢ok uyum gosterdigi belirtilmistir. Yine bu modelin rijitliginin ger¢ek yapiya
daha yakin oldugu gozlenmis, grafiklerle gosterilmistir [7].

Abbas, Gupta ve Alam (2004) tarafindan gergeklestirilen ¢alismada kiris ve plaklarin
darbe yiikii altinda nonlineer tepkileri incelenmistir. Deneyler laboratuvar ortaminda
diisen ¢eki¢ yiiklemesi ile dairesel betonarme plaklar iizerinde yapilmistir. Plagin
darbe yiikii altinda ¢atlama gerilmeleri tespit edilmis ve sonuglar hem fotograflanmis
hem de grafiksel olarak ifade edilmistir. Deneyin sonucunda ¢atlama gerilmesi dogru
bir sekilde incelenmis oldugu ve ¢ikan sonuclarin literatiirdeki arastirmalarla benzer

oldugu belirtilmektedir [8].

Aslan, Karakuzu ve Okutan (2003) tarafindan gerceklestirilen ¢alismada lamine
kompozit plaklarin diisiik hizli darbe yiliklemesi altinda tepkileri incelenmistir.
Calisilan lamineler, fiber ve epoksi reginelerini igeren E-camlardan iiretilmistir.
Sonlu eleman kodlamasinin kullanildigi 3DIMPACT programi ile yapilan sayisal
simiilasyonlar  (benzesimler) ile deneysel sonuclar kiyaslanmistir. Darbe
ylklemesinde diisen cismin plaktan ayrildig: sirada belirli bir zaman igerisinde darbe
kuvvetinin sifira indigi gozlenmistir. Calismanin sonucunda diisiik hizli darbe
yiiklemesine maruz kalan cismin mekanik davranisinin diizlem o6lgiilerine baglh
oldugu, en biiyik darbe kuvvetinin orta biiyiikliikteki plakta gozlemlendigi
belirtilmistir [9].



2. PLAKLAR TEORISIi TEMEL DENKLEMLERI

2.1. Plak Genel Denklemleri

Plaklar kesme kuvvetleri, egilme momentleri ve burulma momentlerini tasirlar.
Plaklarin analizlerinde genelde kii¢iik deformasyonlar teorisine gore kabuller yapilir.
Ornek bir plak ve dis kuvvetin olusturdugu gerilme ve momentler Sekil 2.1°de

gosterilmistir. Bu ¢alismada kesme kuvvetlerinin ihmal edildigi ve egilme

davranisinin etkin oldugu ince plak teorisi(Kirchhoff plak teorisi) kullanilacaktir.

‘ p-cixdy
?J )
T I
Oy

7&;_\_ R WY
-]

T.

Sekil 2.1. Plak ve dis kuvvetin olusturdugu gerilme ve momentler

Dikdortgen plaklar i¢in genel bagintilarin bulunmasi i¢in yapilmasi gereken Sekil

2.2°de gosterilen M, ve M, momentleri altindaki bir plak i¢in egrilik ve moment

arasindaki iliskiyi bulmaktir.
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Sekil 2.2. My ve My momentleri etkisi altinda bulunan plak

Plagin sadece M, ve sadece My momentleri etkisi altinda bulunmas: halinde egrilik

denklemleri Es. 2.1°de gosterilmektedir.

K - O’w_12M,
ot EP
Sadece M = 5
o w  vI2M,
Ky =T 22" 3
oy Et
0*w vI2M
d K*:_axzz_ Et3} 91
Sadece M, = . o 12M, (2.1)

Plak malzemesinin lineer elastik oldugu kabul edildigi i¢in siiperpozisyon ilkesi

gegcerlidir. Siiperpozisyon uygulaninca Es. 2.2 elde edilir.



2w _ 12M, vI2M | _ 12(M, —vM )

K. =-
Y o EP Ef’ Et’ (22)
. o*w 12M viom, 12(M,-vM ) '
Yot EF EX Ef’

K esitliginden My degeri cekilir ve K, esitliginde yerine konulursa Es. 2.3’deki gibi

M ve M, degerleri bulunur.

2 2
M. :—D><{a V;+Va ZV}
X oy
(2.3)
o’w  d*w
M ;= —-Dx -+ >
)y ox
Plak egilme rijitliginin formiilasyonu Es. 2.4’de gosterilmektedir.
3
D= E_fz (2.4)
12(1-v7)

Egilme icin plak genel denklemini bu formiillerin de yardimiyla Es. 2.5’deki gibi
elde edilir.

64w+2 o'w  o'w _p.(x,p)
ox* ox’y* oyt D

(2.5)

Dordiincii dereceden diferansiyel denklem olan plak genel denklemini ¢6zmek igin,
her siir noktalar i¢in 2 simir durumuna ihtiyag vardir. Egilme, burulma momentleri
ve kesme kuvvetleri ve smir durumlarmi formiile etmek icin, yer degistirme
bilesenleri dikkate alinmalidir. Sinir ifadeleri asagida verilen 4 duruma gore
siniflandirilmaktadir. Cizelge 2.1’de bazi mesnet durumlarina goére matematiksel

ifadeler verilmistir [1].



1. Geometrik sinir durumlari
i1. Statik sinir durumlari (serbest uglar)
ii1. Karma sinir durumlan

iv. Elastik mesnet ve sinirlamalar

Cizelge 2.1. Baz1 mesnet durumlarina gére matematiksel ifadeler

x=a DAKI MESNET TiPI

MATEMATIKSEL iFADE

Basit Mesnet 2 2
Whea=0; (mam| 2240 ¥ | =0
ox’ oy’
Sabit K
abit Kenar (W) (a_WJ 0
Serbest Kenar ( ] 0
3 3
F—W @2 } =0
X oxoy’
Kismen sabit Kenar ( : )x=a =
2 2
[6—] —(p)y D[a L gywj
Elastik Mesnet o*w *w
(mx )x:a = ax2 ayZ = 0
[ o'w o*w |
=p'D|—+Q2-v
(Wx )x:a p a 3 ( )axayz 1
Elastik  Mesnet  ve IBE 3
(w,)_=p'D ow v ) ow
Sinirlamalar S | Ox Oxdy’ v
ow o*w o*w
2] orofsn
ox ) _, Ox o) .

Plak genel denklemlerinin ¢dziimiinde

“klasik yontem” ve ‘“sayisal ve yaklasik

yontem” olmak tizere genellikle iki yontem kullanilmaktadir.
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2.2 Klasik Yontemler
Plak problemlerinde, nispeten basit sinir ve yiik kosullar1 ve basit geometriye sahip
plaklarin ¢6ziimiinde kullanilir. Fourier serileri, Navier ¢dziimlemesi ve Levy
yontemi olmak iizere baslica 3 klasik yontem vardir.
2.2.1. Fourier Serileri
Fourier serileri mekanik problemlerin ¢ézlimiinde genis bir kullanim alanina sahip
oldugu gibi plak teorisinde de kullanilmaktadir. Elastisite teorisinde, bircok
problemin analitik ¢oziimleri i¢in Fourier serileri vazgeg¢ilmezdir. Fourier serileri tek

ve ¢ift Fourier serileri olmak tizere ikiye ayrilir.

Tek Fourier Serileri

Sin ve Cos terimlerini igeren rastgele se¢ilmis y=f(x) fonksiyonunu diisiiniirsek, eger
bu fonksiyon periyodik bir fonksiyonsa ve sonsuz terimli bir seriyi ifade ediyorsa

Tek Fourier serisi tam a¢ilimi Es. 2.6°daki gibidir.
1 < < .
f(x) = EAO + ZAHI cosnwx + Z:Bn1 sin nwx (2.6)
1 1

Formiildeki “w” dogal acisal frekansi ifade etmektedir ve 2I1/T’ ye esittir [12].

Cift Fourier Serileri

Plaklarin statik ve dinamik analizlerinde, siniis serileriyle ifade edilen 2 degiskenli
f(x,y) fonksiyonu kullanilir. Fonksiyon x ve y dogrultusunda yarim ag¢ilimli siniis

serilerinin ¢arpimindan olugmustur ve Es. 2.7°de ifade edilmistir.

f(x,y)= ZZP sm—sm% 2.7)
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Cift Fourier serilerinde kullanilan a¢ilim katsayilar1 bazi durumlar i¢in ¢izelge 2.2°de

verilmigtir [12].

Navier Cozimlemesi

Navier, biitiin kenarlarindan basit mesnetlenmis plaklarin egilme denklemlerini ¢ift

trigonometrik serilerle ifade etmistir. Navier yonteminde deplasmanlar Es. 2.8’de

gosterildigi gibidir.
Wi y) =3 S W, sin ™ sin ? (2.8)
m=1 n=1

Plak tizerindeki yiikiin ifadesi ¢ift siniis serileriyle Es. 2.9 ‘daki gibi olur.

p.(x,p)= ZZRM sin 2 s1n? (m,n=1,2,3,...) (2.9)

m=1 n=1

Deplasman ve yiik ifadeleri Es. 2.5°deki plak genel denkleminde yerine koyulursa
Es. 2.10°daki cebirsel ifade elde edilir.

Z
=
|

=—P sin sin—= (2.10)
D b

m'r 2m2 t n*rt . omrx | onmy 1 . MITX . NIy
= + sin
a b a
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Cizelge 2.2. Baz1 6nemli yiikleme tipleri

8| <
> N
< k=
— 17
= )
M m madb
5] nl s ~ﬂ2\l/
=~ 0mm m = :
< A P
Y ) U E o e
S 0 — Mzﬂﬂal
= _ I S|
—
FIY = __n = __1 2 =
Z o s B SRS
:|
R
<
£
w2
153
R
3
R=
wn
Pm
Il
=
M2
.Y =
o
Z I o
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Plaktaki momentler de Es.2.11° deki gibi ifade edilir [12].

" 2 27

mvzﬂzDzz (ﬁj +v(ﬁ) W sin MY gin 22

) m=1 n=1 a b a
o = [ nY m 2] MrIX . ATy

2 . .
m,=n"D —| +v|— | W _smn sin —— 2.11
~woZ 3 (3] (5] ottty 1

) N N mx niy

m_=—-nm"D(l-v —W  cos cos ——

v ( );Z:‘ ab ™ a b

Levy Yontemi

Levy yontemi iki kenarindan basit mesnetlenmis dikdortgen plaklar i¢in bir analiz

yontemidir (Sekil 2.3).

Sekil 2.3. iki kenari basit mesnetli dikdértgen plak

Levy yonteminin uygulanabilmesi i¢in yiiklerin x ekseni boyunca biitiin kesitlerde
sabit olmast ve x=0 ve x=a kenarlarinda plak, basit mesnetlenmis olmasi

gerekmektedir. Deplasman ifadesi Es. 2.12°de seri seklinde verilmektedir.
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mmrXx

wy (x,p)= iYm (y)sin (2.12)

a

Plak genel denkleminin de kullanilmasiyla beraber Es. 2.13 elde edilir [12].

w(x,y) = Z W sin mrx

m=1 m=1

+ Z(Am cosh 222 ¢ B, MY inh mzyjsin mrx (2.13)
a a a

2.3 Sayisal ve Yaklasik Yontemler

Plak geometrisinin basit, yilikleme ve sinir kosullarimin karmasik olmadigi
sistemlerde klasik yontemin kullanilmasi daha uygun olmaktadir. Plak sistemlerinin
daha zorlastigi durumlarda sayisal ve yaklasik yontemlerle ¢6ziim yapmak daha

uygun olacaktir.
Szilard (1974) su konuyu belirtmektedir [1].

“Dijital bilgisayarlarin kesfinden sonra sayisal yontem ¢ok daha énem kazanmis ve
yiiksek hizli elektronik bilgisayarlarda, sayisal problem ¢oziimlerinde algoritma
kullanilmaya baslanmigtir. Bu algoritmalar bilgisayarlara, bilgisayar programlari ile
tanitilmis ve boylece problem c¢oziimlerinde bir tiir hata daha ortaya ¢ikmustir;
makine hatasi. Bilgisayar kullaniminda sonuglarin kontrol edilebilmesi i¢in bagimsiz
bir yoldan tekrar ¢oziilmesi gerekmektedir. Bu da insan tarafindan ¢oziildigii

takdirde bir de insan hata faktorii etkili olacaktir”.
2.3.1 Sonlu Farklar Yontemi

Sonlu fark yontemi, elemanlarin pargalara ayrilarak uygulandig: bir yontemdir. Bir
kirisi h araliklariyla k,I,m,n,0 gibi noktalara ayirarak hesap yapildig1 diisiiniilebilir.

m” noktasindaki fonksiyon z; olarak gosterilsin. Fonksiyonun tiirevleri Es. 2.14’de

gosterildigi gibi olacaktir.
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(%j — Zn_Zm +Zm_zl ) Zn_Zl
X ), h h 2h
Zn B Zm _ Zm B Zl
d’z) h h _z,—2z,+z
dx’ . h h*
(2.14)
d’z) (z,-2z,+2z -z,
dx’ . 20’
dz\ (z,—4z,46z, -4z, +z,
dx’ , h
Kirisin gercek diferansiyel denklemi Es. 2.15deki gibidir.
o'z ¢
— = 2.15
ox*  El 219

Es. 2.14, Es. 2.15° de yerine konarak ve kesme hatasi da hesaba katilarak Es. 2.16
elde edilir. Bu denklem 2.derece dogruluklu sayisal esitliktir.

_4z, 462 —4
5705 P05 TRE TR 4 p(ax?) (2.16)
Ax El

Kesme hatasinin iizerindeki derece ayni zamanda dogruluk derecesinin de
gostergesidir. Kullanilan esitlik 2. derece dogruluklu merkezi sonlu farklar esitligidir.
Merkezi sonlu farklar ag¢ilimi oldugu gibi ileri ve geri sonlu farklar a¢ilimlar1 da
vardir. Fakat gercege en yakin hesaplamalar merkezi sonlu farklar agilimi ile elde
edilmektedir. Plaklarda nokta ayirimi iki yonlii oldugu i¢in kirislerden daha karisik
algoritmalar olusturulacaktir. Bu caligmada plaklarin analizleri yapilirken 2. derece

dogruluklu merkezi sonlu farklar yontemi uygulanmistir.
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3. SONLU FARKLAR METODUYLA YAPILAN COZUMLER
3.1 Sonlu Fark Metodunun Programda Uygulanisi

Sonlu farklar yonteminde plaklar, sonlu farklar ag1 denilen parcalara ayrilmaktadir.
Bu noktalarin deformasyonlar1 hesaplanarak plak ylizeyinin deplasman ifadeleri
bulunur. Bu ¢alismada; islevsel, bilgisayar kullanimina uygun ve hata paymnin az

olmasi sebebi ile sonlu farklar yontemi kullanilmistir.

Programlama dili olarak “Matlab”, yazilim tabani olarak “Guide” kullanilmistir.
Program iki kisimdan olugmaktadir. Birinci kisimda plaklarin 2.derece dogruluklu
merkezi sonlu farklar metodu ile tekil yilk ve yayili yilik altinda analizleri
yapilabilmektedir (Sekil 3.1). Sekil 3.1°de gosterilen ekranda plaga ait malzeme ve
analiz Ozellikleri olan Young modiilii (Elastisite katsayis1), Poisson orani, plak
uzunlugu, plak kalinligi, ayrilan parga sayisi, par¢a uzunlugu, tekil yiikk veya yayil
yukiin biiyiikliigii ve etkidigi nokta verilerinin girisi yapilmaktadir. Plak {izerinde
tekil ylik varsa yayili yiik degeri, yayili yiik durumu hesap edilecekse tekil yiik
degeri “0” girilmelidir. Program kullanicinin 2 tip birim sistemi kullanmasina olanak

saglamaktadir.

Hesaplamalarda plak genel denklemi kullanilmaktadir. Esitligin sag tarafindaki plak

egilme rijitligi Es. 3.1°den elde edilmektedir.

3
p=—2 (3.1)
12(0-v7)
Burada Young modiilii, plak kalinligt ve Poisson orani kullanici tarafindan
girilmektedir. Yine esitligin sag tarafindaki yikiin biiyiikliigii kullanic1 tarafindan

girilen veriler arasindadir.



it
SONLU FARKLAR YONTEMI ILE PLAK ANALIZI T
| 1
Plagth tizetindeki yayilt yilkis gitin [ e ot [ MPa | gl
Plagm iizerindeki teldl yilii girin [ kg [ Nooal
T elail ik ethidizi noktayt gitin 1 1 il'? L
|
Elastisite Moditi [ S [ MPe (6
Poisson Oram l l il.5 F
|
Plak Kalnhi ] 3 ] mmoL4F
Aymmlmast istenilen parga sayisi (20 yont) I I 13t
Ayrilmasy istenilen parca savist (Y yond) il.? r
Parga Uzunlugn I e I s il.'l I
.I D 1 1 L 1 1
0.2 0.4 ERS] 0.8 1
Sl Darbe Yiikii Altinda Analiz

Sekil 3.1. Program analiz ekrani

L1
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Esitligin sol tarafi i¢in ise sonlu farklar ag sisteminden faydalanilmaktadir. Burada
kullanilan matris sistemlerindeki katsayilar, deplasman ifadesinin x ve y’ ye gore

tirevlerinden gelmektedir. Ag sistemindeki katsayilar Sekil 3.2°de gdsterildigi

gibidir.
1,)+2
1
i1 j+1 L L
2 -8 2
1-2. 1-1, L 11, 12,

1
o0
IJ
= W
]
o0
ja—

i-1j-1 ij-1 i+1 -1
2 -8 -
ij-2
1

Sekil 3.2. Sonlu farklar ag sistemindeki nokta katsayilari

Her nokta i¢in bu katsayilar algoritma meydana getirildikten sonra diger kisimlara

sifir yerlestirilerek matris olusturulur (Cizelge 3.1).

Cizelge 3.1. Sonlu farklar metodu matris esitligi

........... z, gAx* =D
........... 3 gAx* =D
........... qAx4 =D

4 .
........... (nxn) Znn (nx1) qA.X TD

(nx1)
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Bu esitligin sonucunda deplasman degerleri bulunarak grafik {izerinde gdosterimi

yapilir (Sekil 3.3).

S
SONLU FARKLAR YONTEMI ILE PLAK ANALIZ] FLAR DEPL AR ANL AR GOSTER
— Pl Bilgiteti
Bl el g o740 g [T20 kefem2 [ | wpa
Plagn tizerindeki tekil yikt gisin [0 = [ | n
el g A g [0 [
Flastisits Mot [2000000 kefem? [ mps
Poisson Oran: = [ |
Plak Kahinhs [2 om [ am
Aynlias istenilen parga sayisi (X yont) [ [ |
Aynimast istenilen parga sayist (¥ yini) N [
Patga Uzunhigu [2 om [ an
0 n
BTERANTE Darbe Yiikii Altinda Analiz | PLAK. GERILMELERINI GOSTER. | PLAK GERILME ENERIISINI GOSTER.

Sekil 3.3. Plak deplasmanlari (cm)

Plaklarin gerilme degerleri de bulunan deplasman degerlerinin bir fonksiyonu olarak
elde edilebilirler. Gerilmelerin, normal gerilmelerin bir fonksiyonu olarak
denklemleri Es. 3.2°de verilmektedir [12]. Tekil ve yayili yiikiin altinda hesaplanan

gerilmeler statik, darbe yiikii altinda hesaplanan gerilmeler dinamik gerilmelerdir.

E
o, = T (e, +ve)
E
o, = e (gy +v5x)
7, =Gy, (3.2)

Egrilik ve deplasmanla olan iliskileri de Es.3.3’de gosterilmektedir [12]



20

2 2
o, =- EZZ(Kx+va):— E22 8v2v+vav2v
l1-v I-v°\ ox oy
Ez Ez (0*w o*w
o, == K,+vK,)=- +v
g l—vz( g ) 1—1/2(8)/2 zeJ
2
ro—- Ez K. =- Ez 0w (3.3)
! l+v ¥ 1+ v Oxdy

Bununla birlikte plaklarin gerilme enerjisi de programla hesaplanabilmektedir. Genel
plak teorisine gore deformasyonun gerilme enerjisi, kayma ve kalinlik gerilmesinin
thmal edildigi durumlardaki egilmenin olusturdugu gerilmedir [13]. Gerilme enerjisi

Es.3.4°de gosterilmektedir.

1
U, = Ej(axgx +to,&e, +0.¢. )dVol

1 hl2 h'2 "
= EJ-(—WXX J.O'xzdz -w, .[ o,zdz=2w,, Irxyzdz)dAlan

—h/2 —h'2 —h'2

1
=2 [V wo)+ M w, )+ 20 (-, Jidlan (3.4)
Moment-Egilme iliskilerini kullanarak yukaridaki denklem Es.3.5°de ki sekli alir.
U, = %I [(Vzw)z - 2(1 - ,u)(wmwyy - wfy )]JAlan (3.5)

Plagin biitiin kenarlarinin basit mesnetlenmis oldugu kabul edilirse esitligin sag

tarafindaki ikinci terim sifirlanir ve denklem Es. 3.6’daki ifadeyi alir.

U, = % [[(v*w)a.a, (3.6)
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3.2 Ornekler

Ornek 1

Diizgiin yayili yiik etkisinde dort kenarindan basit mesnetli kare plakta parca
araliklar1 a/10 olacak sekilde olusturulan ag sisteminde v=0.3 E=2x10° ve t=2 c¢m
icin ¢oziimdeki deplasman grafigi Sekil 3.4’de, gerilme grafigi Sekil 3.5°’de ve
gerilme enerjisi grafigi Sekil 3.6’da matris ile hesaplanan degerler Cizelge 3.2,

Cizelge 3.3 ve Cizelge 3.4’de verilmektedir.

) plakanalizigerilmeenerjili

SONLU FARKLAR YONTEMI ILE PLAK ANALIZI

— Plak Bilgileri
Plagn tizetindek yayil yiks girin [T kgfem2 [ ure
Plagin tizatindski tekil yikis gitin [0 ke [ §
Tekil yitkiin stkidii noktay: girin [To ] [ .
Elastisite Madil [2000000" kefemd [ ips
Foisson Oran: EN . '
Plak Kalinhi [T2 em [ P e
Ayimas istenilen parga sayst (€ yo) [0 [ 5 ::::;::3::"/ -
Ayrimast istenilen parga sayist (¥ yont) [T [ g
Parga Uzuniugu [z em [ o
0n
el AT Darbe Yiikii Altinda Analiz | PLAE, GERILMELERINI GOSTER | PLAE GERILME ENERIISINI GOSTER

Sekil 3.4. Plak deplasmanlari1 (cm)



SONLU FARKLAR YONTEMI ILE PLAK ANALIZI

PLAK DEPLASMANLARINI GOSTER

=10

— Plak Bilgileri
Plagm tizerindeld yayi vk gitin lT kgfem3 l— MPa
Plagm izerindeki tekil yiikis girin [0 ke [ w
Tekil yiikiin etkidigi noktay: gitin lU— l—
Elastisite Moduln [z000000 kefon2 [ wes
Foisson Oram IT l—
Flak Kalinkiz [T2 em P
Aynlmast istenilen parca sayis (20 yondd) IT l_
Avnlmasi istenilen parca sayisi (¥ yonti) IT l—
Farga Uzunhigu |2— cm l— tm
20-hiay-2008

0 n
Darbe Yiikii Altinda Analiz | PLAK GERILMELERINI GOSTTER; PLAK GERILME ENERJISINI GOSTER.

Sekil 3.5. Plak Gerilmeleri (kgf/cm?)

) plakanalizigerilmeenerjili

SONLU FARKLAR YONTEMI ILE PLAK ANALIZI

PLAE DEPLASMANLARINI GOSTEE

— Plak Bilgilei
Plan izerindeki ey yitks gitin [T kefom2 [ mpe
Plan tizerindeld tekil vl girin [0 [ w
Tl it el i [0 |
Elastisite Modits 2000000 kgfem2 [T mea
Poisson Oat 03 l—
Plak Kaliihgy 2 | mm
Ayrilmasi istenilen parca sayis (3 yond) IT l_
Ayrilmast istenilen parga sayis (Y yonil) lT l—
Parga Unanlugu li— o l— £
23-hiay-2008

0 n

Darbe Yiikii Altinda Analiz | PLA4&F GERILMELERTNI GOSTER | PLAK CERILME EMERIISTNI GOSTER

Sekil 3.6. Plak gerilme enerjisi(kgf/cm?/cm?®)

Cizelge 3.2. Plak deplasman degerleri (cm)

" =
[n) [n) [n)
[n) 0.0001 0.0001
[n) 0.0001 0.0004
[u] 0.0002 0.0006
[u] 0.0003 0.0003
[u] 0.0003 0.000%9
[u] 0.0003 0.0003
o 0.0003 0.0008
o 0.00o0z 0.0006
o 0.0001 0.0004
[n) 0.0001 0.0001
[n) [n) [n)

oooooooooo

[n) [n)
oooz 0.0003
0006 0.0003

L0010 0.0013
L0013 0.0017
L0014 0.001%9
L0014 0.001%8
L0013 0.0017
.oo10 0.0013
.ooog 0.0008
.0oo0z 0.0003

[n) [n)

oooooooooo

[n) [n)
0003 0.0003
[ulului=] 0.0009
0014 0.0014
ao13 0.001%9
goz1 0.0021
goz1 0.0021
oo1s 0.0018
0014 0.0014
ooos 0.0003
0003 0.0003

[n) [n)

0003
0ons
0013
0017
0013
0013
oo1vy
0o13
noos
0003

oooooooooo

oooooooooo

oooz
0aae
0010
0013
0014
0014
0o13
0o10
noog
oooz

oooooooooo

ooo1
ooo4
[alulu):}
L0008
[alulul=}
[alulul=}
.ooog
noog
ooo4g
L0001

oooooooooo

ooo1
ooo1
000z
0003
0003
0003
ooo3
oooz
ooo1
ooo1

oooooooOooOoOoo
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Cizelge 3.3. Plak gerilmeleri (kgf/cm?)

gerilme =

1.0e+003 *

L1162
3118
-4980
. 6342
.7048
.7048
.6342
-4980
.3118
1162

o O e e e e Y O e e e e
o O e O e T e Y N e Y e e

[ I = S T = N =

-3118
.8386
.3518

73589

.9377
.9377

7359
3518

.8386
.3118

Ok mWmWWNNRE O

.4930
.3518
1963
.8354
L1737
L1737
.8354

1963

.3519
.49580

[= R R S N

6342
73558
8354
6732
1187
1187
6732
8354
T35
6342

[ B R X i =

-7048
29377
21737

1187

LBZZZ
LBZZZ

1187
1737

9377
.7048

[ B R X i =

.7048
L9377
1737
.1187
LBZZZ
LBZZZ
.1187
1737
9377
.7048

6342
7358
8354
6732
1187
1187
6732
8354
7359
6342

[= R R S N

Cizelge 3.4. Plak gerilme enerjisi degerleri (kgf/cm®/cm’)

Grrilne_Frerjki=

4.7153
12.6554
20.2110
25.7406
258.6056
ZB.6056
25.7406
20.2110
12.6554

4.7153

o O e e e Y Y T [ e o e Y

12,
G
54,
70.
7.
7E.
70.
54,
NS
12.

Sonuclar analitik

goriilmektedir.

Ornek 2

6554
03405
8710
4570
6475
6475
4570
8710
0346
6554

z0.
54,
==
alakS
125,
125,
alali=s
89.
54,
20,

z110
8710
1416
o793
8123
8123
a7a3
1416
8710
2110

Z25.
Ta.
ahakSE
149,
167,
167.
149,
ahaklss
Ta.
25,

7406
4570
0793
0845
1665
1665
0345
0793
4570
7406

28.
78.
128.
187.
157.
157.
167.
128.
78.
28.

6056
6475
8123
1665
6021
6021
1665
8123
6475
8056

Z8
e

1z8.
167.
157.
157.
167.
128.

a8
28

6056
. 64735
8123
1865
6021
6021
1665
8123
6475
.6056

coziimlerle karsilagtirildiginda

Z5.7406
70.4570
115.0793
149.0545
167.1665
167.1665
149.0545
115.0793
70.4570
25.7406

hata paymin

z0.
54.
89,
alaksy
125,
125,
alakl=e
==
54.

Ok mWmWWNNRE O

-4950
.3518
- 1963

8354

.1737
L1737

8354
1983

.3519
.49380

2110
8710
1416
0793
G123
G123
0793
1416
8710
2110

1z.
34.
54,
70.
8.
8.
70.
54,
34.
iz.

[ I = S T = N =

-3118
.8386
.3519

7359

.9377
L9377

7359
3518

.8386
.3118

6554
0346
8710
4570
6475
6475
4570
8710
0346
6554

o O e O e T e Y N e Y e e

1162
3118
49380
6342
7048
7048
6342
4980
3118
1lg2

.7153
1z2.
20.
25.
28.
25.
25.
20.
iz2.
.7153

6554
2110
7406
6056
6056
7406
2110
6554
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e e I I e B B = B e B N

cok diisiik oldugu

Herhangi bir noktasindan tekil yiik etkisinde dort kenarindan basit mesnetli kare

plakta parca araliklari a/10 olacak sekilde olusturulan ag sisteminde v=0.3 E=2x10°

ve t=2 cm i¢in ¢Ozlimdeki deplasman grafigi Sekil 3.7°de, gerilme grafigi Sekil

3.8’de, gerilme enerjisi grafigi Sekil 3.9°da matris ile hesaplanan degerler Cizelge

3.5, Cizelge 3.6 ve Cizelge 3.7’de verilmektedir.
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-} plakanalizigerilmeenerijili P ] 3

SONLU FARKLAR YONTEMI ILE PLAK ANALIZI

— Plak Eilgleri
Plagn tizerindeki yayih yiikis giin [0 kgfemz [ wmra
Plagin tizetindeki tekil ik gitin I [ w |o..
Tekil yiikin etkidigi noktay girin [ 1 i )
Elastisite Moditi [2000000" kgfes2 [ mpa 5 e ’ 4
Foisson Orant [0 [ | T 4
Plak Kalink [[2 om [ i - ) 4
it el g SR ) [0 [ | [ ::::::"" E
Ayriimast istenilen parga sayisy (¥ wéi) [T | o
Patga Uzunlugn I [ am
0n
2ty Darbe Yiikii Altinda Analiz | PLAK GERTLMELERINT GOSTER | PLAK GERILME ENERIISINT GOSTER
Sekil 3.7. Plak deplasmanlari (cm)
) plakanalizigerilmeenerjili P ]
SONLU FARKLAR YONTEMI ILE PLAK ANALIZI PLAK DEPLASMANLARINI GOSTER.
— Plak Eilgilesi
Plagn tizerindek yayd: yilkis girin [0 kefen2 [ mpa w1 r
Plagn uzerindeki teldl yuko gitin [ == ‘
Tekil yikin ethidigi noktay: gitin [ 32
Elastisite Modilii [z000000 gfor2
Poisson Oran I
Flak Kabnli [2 em
Ayrimas: istenilen parga says (X yang) [0
Ayriimas istenilen parga sayist (¥ yont) [T
Parga Umnhagu [2 e
0 n
LR L Darbe Yiikii Altinda Analiz | PLAK GERILMELERDNI GOSTER ! PLAK GERILME ENERJISINT GOSTER

Sekil 3.8. Plak gerilmeleri (kgf/cm?)
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SONLU FARKLAR YONTEMI ILE PLAK ANALIZI

PLAK DEPLASKMANTLARTNTI GOSTER

— Plak Bilgileti
Plagin tizetindeki vayih yili girin | 0 kgfomd |— MPa
Plagn izerindeld tekil itk gitin [0 ke [  w
Tekil yiskiin stkiciZi nokbay: gitin [ |
Elastisite Modili IZUEIDEIEIU kgfomd MPa
Poisson Otant I 03
Plak Kalnlig [ em [ am
Auyprilmast istenilen parga sayist QL yonu) IT l—
Aylmast istenilen parga saywst (F yonid) IT l—
Parga Uzuntugu [2 e mm
23-May-2008

Darbe Yiikii Altinda Analiz | PLAK GERILMELERINI GOSTER

0 n

LAE GERILME ENERJISINI GOSTER

Sekil 3.9. Plak gerilme enerjisi (kgf/cm*/cm’)

Cizelge 3.5. Plak deplasman degerleri (cm)

F =
1.0e-003 *
0.0157 0.04235 0.0560
0.0554 0.1344 0.1701
0.1112 0.2556 0.3044
0.1604 0.3624 0.4025
0.1z230 0.2874 0.3539
0.07s80 0.1947 0.2623
0.0447 0. 1z00 0.1745
0.0zz9 0.0664 0.1025
0.0093 0.0300 0.0491
0.00159 0. 0030 0.0142

oo oo oooooo

L0544
L1626
L2309
3590
L3397
2718
L1915
1132
L0588
L0175

o oo oo oo ooo

L0445
L1328
L2258
2859
L2543
L2409
L1752
L1138
L0579
L0175

Cizelge 3.6. Plak gerilmeleri (kgf/cm®)

gerilwe =

34.5272 92.9030 123
121.8192 295.3618 373
244.3699 561.7524 669,
352.6150 7V96.5120 B384,
270.3295 631.7325 777,
171.3865 427.8406 577.

98.1465 263.6872 383

50.2687 145.8403 225,

20.4925 65.9897 107.

49,1422 17.5723 31,

e e e e e T e Y e e e

L0853
L9432

1195
5009
7318
6320

. 4783

3147
8887
1415

119.5536
357.3915
617.2645
789.0639
T46.6322
597.4481
4z1.6606
259.58390
129.1406

358.5670

a7

291.
495,
628.
625,
529.
391.
250.
127.

.Z536
4335
2531
3854
9632
4245
5655
0zz7
3098
.5294

oo oo oooooo

70.
213
364,
464,
478,
4z0.
3z21.
z09.
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L0320
L0973
. 1659
2113
L2178
L1911
L1461
L0955
L0493
L0149

z976

.8795

6697
2890
1892
as09
0669
9532

L3577
77585

456,
143,
247,
317,
334,
300.
234,
155.
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o oo oo oo ooo

[ulrlul=]
6519
3737
9165
37is
G132
6193
4463
L4050
=1-rd

L0210
L0654
1126
L1447
L1521
L1369
L1065
L0707
0366
0109

Z6.
87.
LAg21
196,
208,
.5568
149,

a3,

s50.

14.

152

oo oo oooooo

9381
2495

5476
4482

a7z5
5389
5629
4939

L0123
L0397
L0694
L0594
L0943
L0362
L0678
L0450
L0230
L0066

13.
45.
81.
101.
108.
96.
75.
43,
zq.

1259
4057
3415
o770
5914
4251
4364
3540
3458

.2943

o oo oo oo ooo
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L0060
.0z07
L0370
L0464
L0455
L0439
L0343
.0zzs5
L0111
.ooz9

.9661
16.
2467
S
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29.
.4051
14.
2571
.0530

6618
8673
6098
3801

0592

oo oo oooooo

L0018
.0ave
L0151

0159

L0153

0134

L0102

o054

L0028
.0a0s
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Cizelge 3.7. Plak gerilme enerjisi degerleri (kgf/cm*/cm”)

Gaile_Breriri=
] ] o ] ] a o ] ] o ] ]
] 1.4014 3.7707 4.9957 4.8523 3.9472 z.8532 1.8699 1.0954 0.5327 0.1610 ol
a 4.9243  11.9879  15.1773 14,5055 11,3284 8.6508 5.8304 3.5212 1.8429 0.6763 o]
a 9.9183  22.7999  27.1576  25.0530 20,1215 14,8009  10.0%02 6.1872 3.301% 1.3494 a
u] 14.3116 3z.3z281 35.9034 32.0258 25,5044 18.8442 12.9033 7.9773 4.1390 1.4152 u]
u] 10.9719 25.6402 31.5659 30,3037 25,4062 15.4053 13.5712 8.4003 44,3202 1.3641 u]
] 6.9561  17.3648  23.4469 24.2487 21.4878  17.0495  12.2091 7.6936 3.9136 1.1925 ]
] 3.9835  10.7023  15.5643  17.1140  15.8925  13.0312 9.5225 6.0504 3.0617 0.9094 ]
] z.0403 5.9193 5.1445  10.5461  10.1477 g.5228 6.3091 4.0136 z.0031 0.5706 ]
] 0.8317 z.6783 4.3789 5.2414 5.1671 4.3979 3.2634 z.05z2 0.9581 0.2540 ]
] 0.1651 0.713z2 1.2640 1.5653 1.5638 1.3304 0.97z8 0.5883 0.2555 0.0427 ]
a a 0 a a 0 0 a a [l a a

Ornek 3

Diizgiin yayili yiik etkisinde dort kenarindan basit mesnetli kare plakta parca
araliklar1 a/4 olacak sekilde olusturulan ag sisteminde v=0.3 E=2x10° ve t=1 cm i¢in

coztimdeki grafik Sekil 3.10°da, matris ile hesaplanan degerler Cizelge 3.8, Cizelge

3.9 ve Cizelge 3.10’da verilmektedir.

) plakanalizigerilmeenerjili P ]
SONLU FARKLAR YONTEMI ILE PLAK ANALIZI e e
— Plek Bilgileri :
Plagin uzetindeli vayd: yuks gitin [T10 kefem2 [ mpa L
Plagin tizetindels tekal yiikis gitin [0 ke [ & o :
T ekl yikiim ethicigi noklays girin [0 [ ]

Elastisite Modali IEEIEIEIEIEIEI kgfemd MPa

Poisson Opati

Plak Kalindigy

[0:
T

Avynimast istenilen parqa sayis: (3 yoni) [ [ |
s
o

Aynimast istenilen parqa savis (7 yind)

Parga Uzuniugu 0 g £

0 n
BTG Darbe Yiikii Altinda Analiz | PLAK, GERILMELERINI GOSTER | PLAK GERILME ENERJISTNI GOSTER

Sekil 3.10. Plak deplasmanlar1 (cm)



27

Cizelge 3.8. Plak deplasman degerleri (cm)

"=
a a u] a a n] a
a 0.0927 0.1852 0.2198 0.1552 0.0927 a
u} 0.1352 0.3787 0.45z9 0.3787 0.1352 u}
u} 0.2193 0.4529 0.54z9 0.4529 0.2195 u}
u} 0.1352 0.3787 0.4529 0.3787 0.1352 u]
u} 0.0927 0.1352 0.2193 0.1352 0.0927 u}
a a u] a a u] a

Cizelge 3.9. Plak gerilmeleri (kgf/cm?)

gerilme =
1.0e+005 *
0 0 0 0 0 0 0
0 1.0182 z.0346 2.4153 2.0346 1.0182 0
0 2.0346 4.1618 4,9772 4.1618 2.0346 0
0 2.4153 4.9772 5.9657 4.9772 2.4153 0
0 2.0346 4.1618 4.,9772 4.1618 2.0346 0
0 1.0182 2.0346 2.4153 2.0346 1.0182 0
0 0 0 0 0 0 0
. . e . - . 2
Cizelge 3.10. Plak gerilme enerjisi degerleri (kgf/cm®/cm’)
Gailme Eeerjiiz
0 0 0 0 0 0 0
0 165.2980 330.3181 392.1268 330.3181 165.2930 0
0 330.3181 675.6627 808.0368 675.6627 330.3181 0
0 392.1265 S08.0368 968.5208 B805.0368 392.1268 0
0 330.3181 675.6627 808.0368 675.6627 330.3181 0
0 165.2980 330.3181 392.1268 330.3181 165.2930 0
0 0 0 0 0 0 0

Cizelge 3.8’de gorildiigii iizere plakta olusan en biiylik deformasyon plak
ortasindadir ve degeri 0.5429 cm.’ dir. Problemin ¢o6ziimiinde SAP programi
kullanilirsa plak ortasindaki deformasyon degeri 0.5655 cm., analitik ¢oziim

kullanilirsa 0.5671 cm. ¢ikmaktadir. Hata orani1 0.0242 dir.
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Plaklarin sonlu farklar yontemi ile deformasyon, gerilme ve gerilme enerjileri
programla hesaplanmaktadir. Tekil yiik ve yayil yiik altinda hesaplanan gerilmeler

statik, darbe yiikleri altinda hesaplanan gerilmer de dinamik gerilmelerdir.
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4. DARBE YUKLERI

4.1 Darbe Yiiklemesinin Tanim Ozellikleri ve Programda Uygulamsi

Bir kuvvet aniden elastik bir kiitleye uygulanirsa (¢arpma ile), cisim iizerinde belirli
bir hiz ile hareket eden bir gerilme dalgasi olusur. Buna darbe yiiklemesi

denmektedir[10]. Darbe yiliklemesinde bazi kabuller yapilmaktadir. Bunlar;

1 - Darbe sirasinda enerji kayb1 yoktur,
2 - Carpan cismin tekrar sigramadifi, plaga yapisarak bir parcasi gibi kalacaktir.

Boylece plagin ataleti carpan cismin yaninda ihmal edilebilir olacaktir[11].

Birinci ve ikinci kabuller arasinda dinamik agidan uygunluk yoktur. Cilinkli carpan
cisimlerin carpmadan sonra birlikte hareket ettigi carpisma tiirii  “Plastik
Carpigma”dir. Boyle bir ¢arpismada enerji kaybinin olmadig1 kabulii, daha yiiksek
dinamik gerilmelere neden olacagindan, daha emniyetli sonuclar veren bir kabul

olarak diistiniilmiistiir.

Bu ¢alismada plaklarin darbe yiikleri altinda analizleri i¢in plaklar kirislerden olusan
1zgara sistemiymis gibi modellenmistir. Sekil 4.1°de gorildiigii lizere Oncelikle
plakla ayni Olgiilere sahip kiris ¢ergeveye etkiyen statik yiik altinda deplasman

ifadesi bulunur.

Sekil 4.1. Plak ve ayni dlgtilerdeki kiris ¢ergeve iizerindeki statik yiik
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Kiris cercevede simetrik yapida olan kisimda her noktanin 3 serbestligi oldugu

diisiiniilerek olusturulan rijitlik matrisi Es. 4.1°de verilmektedir [1].

L. 48
] [B] [4] ]
(8] [p] [8] [4]
(8] [p] (8] [4]
] [£] [4]
[4] [F] [2] [4]
[4] (8] [6] [8] [4]
[4] (8] [6] (] [4]
I ]- [4] 8] [F] [4]
! [4] [F] [2] [4]
[4] 8] [6] [B] [4]
[4] (8] [6] [8] [4]
[4] 8] [F] [4]
[4] 1] ]
(4] 8] /] [8]
[4] (8] ] [8]
[4] 8] [x]]
-2592/a> -216/a 0 ~2592/a> 0 216/a
[4]=] 216/a 2 0 [B]= 0 0 0
0 0 0 ~216/a 0 12
(5184/a> —216/a 216/a [7776/a> -216/a 0
[C]=|-216/a 24 0 [D]=| -216/a 24 0
| 216/a 0 24 0 0 48
[5184/a> —-216/a —216/a (7776/a*> 0 216/a
[E]=| -216/a 24 0 [F]=] o 48 0
| -216/a 0 24 | 216/a 0 24
10368/a> 0 0 [5184/4® 216/a 216/a]
[G]=] o 48 0 [H]=| 216/a 24 0
0 0 48 | 216/a 0 24|
7776/a*> 216/a 0 5184/a*> 216/a —216/a|
[/]=| 216/a 24 0 [K]=| 216/a 24 o |41
0 0 48 -216/a 0 24 |

Genel deplasman ifadesi de Es.4.2°de gosterilmektedir.
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Boylece simetrik yapinin kdse noktasinda yani kiris g¢ergceve sisteminin orta

noktasinda ki deplasman ifadesi Es.4.3’deki denklem gibi elde edilir

2
[w]=5.60518 %10 £ (4.3)
El

Bu nokta i¢in bulunan Es.4.3’de ki denklem plagin orta noktasindaki deplasman
degerine esitlenerek Esdeger rijitlik(EI) ifadesi bulunur.

Hesaplamalarda kolaylik saglamak ig¢in kirigler lizerine gelen darbe yiikiiniin

olusturdugu gerilme enerjisi ile ayn1 miktarda gerilme enerjisi olusturan statik yiik

bulunur. Esdeger statik yiikleme i¢in Es.4.4’de verilen denklem kullanilir.

[96U , EI
P,= —L;” (4.4)

Esitlikte verilen Uy, darbe yiiklemesini yapan cismin ¢arpmadan onceki kinetik

enerjisine esit olan maksimum gerilme enerjisidir. ifadesi Es.4.5°de verilmektedir.
U, =—my (4.5)

Yukarida belirtildigi gibi c¢arpmada enerji kaybi ihmal edilirse enerjinin
korunumundan cismin havadaki potansiyel enerjisi c¢arpmadan Onceki kinetik

enerjisine esittir. Boylece U,, ifadesi Es.4.6’daki ifadeyi alir.

U =m*g*h (4.6)
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Es.4.4, Es.4.5 ve Es.4.6 nin kullanilmasi ile esdeger statik yiik bulunur ve plaklar
tizerinde statik yiikleme durumu ile ¢6ziim yapilir ve grafiksel sonuglar elde edilir.
Programla elde edilen degerler darbe yiikiinlin statik yiikten daha fazla bir tesir
olusturdugunu ve deplasmanlarinin daha biiyiik degerler aldigini gostermektedir.
Darbe yiiklemesi i¢in programda olusturulan grafik arayilizii Sekil 4.2°de ¢ikan

deplasmanlar Sekil 4.3’de verilmektedir.

) darbealtindaanalizgerilmeenerjili = | Ellll

DARBE YUKU ALTINDA ANALIZ

e T PLAK DEPLASMANLARINI GOSTER

Kiitle (kg) I
Tergekim ivinesi (m/sd) I
Disgtisis yikseldile () [ | 06

08¢

0.4r

02f

0 02 0.4 0.6 0.8 1
PLAK GERILMELERINI GOSTER | PLAK GERILME ENERJISINI GOSTER

i

Drisgen cismin dzellikleri

Sekil 4.2. Programda darbe yiikii i¢in olusturulan arayiiz

) darbealtindaanaliz =10 x]

DARBE YUKU ALTINDA ANALIZ

= Darke Yika ' PLAK DEPLASMANLARINI GOSTER |

Drisgen cismin dzellikleri

Kiitle (kg) [
Tergekim ivmesi (m/s2) I 0
Diisgtingii yitks eldik (1) [

Sekil 4.3. Plak deplasmanlari (cm)
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4.2 Ornekler
Ornek 1

Dort kenarindan basit mesnetli kare plagin orta noktasina 10 m. yiikseklikten diisen
10 kg.lik bir cismin darbe yiiklemesi yapmasi durumunda parca araliklar1 a/9 olacak
sekilde olusturulan ag sisteminde v=0.3 E=2x10° ve t=2 cm i¢in ¢oziimdeki grafik
Sekil 4.4, Sekil 4.5, Sekil 4.6 ve Sekil 4.7°de matris ile hesaplanan degerler Cizelge
4.1, Cizelge 4.2 ve Cizelge 4.3 de verilmektedir.

loix
SONLU FARKLAR YONTEMI ILE PLAK ANALIZI PLAE DEPLASMANLARINI GOSTER.
— Flak Bilgileri 0
Pk sl it g g [0 kglemd [ mra ol
Plagin uzetindeki tekil yilis gitin [0 ke I
Telil yilkin etkidigi noktay: giin [Ta [ | 7|
Elastisite Madaly [zu00000 tgfen [ wmra g
Poisson Orant I [ | 15
Plak KahnhiZ [2 em [ o s
Aoymilmas istenilen parga sayist (O yhni) E [ | 137
Aynimast istenilen parga sayis (¥ yans) [ | | 12+
Parga Uminhugn EN [ o r
o 02 01 i i i
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Sekil 4.4. Darbe yiiklemesinde girilen degerler
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) darbealtindaanalizgerilmeenerjili = | Ellﬂ

DARBE YUKU ALTINDA ANALIZ
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Sekil 4.5. Darbe yiiklemesi altinda deplasman grafigi (cm)
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Sekil 4.6. Darbe yiiklemesi altinda gerilme grafigi (kgf/cm®)
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DARBE YUKU ALTINDA ANALIZ
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Sekil 4.7. Darbe yiiklemesi altinda gerilme enerjisi grafigi (kgf/cm?/cm?)

Cizelge 4.1. Darbe yiiklemesi altinda deplasman degerleri(cm)
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Cizelge 4.2. Darbe yiiklemesi altinda gerilme degerleri(kgf/cm?)
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Cizelge 4.3. Darbe yiiklemesi altinda gerilme enerjisi degerleri (kgf/cm?/cm?)
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Dort kenarindan basit mesnetli kare plagin orta noktasina 50 m. yiikseklikten diisen

30 kg.lik bir cismin darbe yiiklemesi yapmas1 durumunda parca araliklari a/15 olacak

sekilde olusturulan ag sisteminde v=0.4 E=2x10° ve t=2 cm i¢in ¢oziimdeki grafik

Sekil 4.8, Sekil 4.9, Sekil 4.10 ve Sekil 4.11°de matris ile hesaplanan degerler

Cizelge 4.4, Cizelge 4.5 ve Cizelge 4.6’da verilmektedir.

SONLU FARKLAR YONTEMI ILE PLAK ANALIZI

PLAFE. DEPLASMANLARINI GOSTER
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U8-ntay- 2008 Darbe Yiikii Altinda Analiz

Sekil 4.8. Darbe yiiklemesinde girilen degerler
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) darbealtindaanalizgerilmeenerjili

DARBE YUKU ALTINDA ANALIZ
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Sekil 4.9. Darbe yiiklemesi altinda deplasman grafigi (cm)
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) darbealtindaanalizgerilmeenerjili
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Sekil 4.10. Darbe yiiklemesi altinda gerilme grafigi (kgf/cm?)
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DARBE YUKU ALTINDA ANALIZ
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1ol

| ' PLAK GERILME ENERJISINI GOSTER :

Sekil 4.11. Darbe yiiklemesi altinda gerilme enerjisi (kgf/cm?/cm’
yu g J g

Cizelge 4.4. Darbe yiiklemesi altinda deplasman degerleri (cm)
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Cizelge 4.5. Darbe yiiklemesi altinda gerilme degerleri(kgf/cm?)
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Cizelge 4.6. Darbe yiiklemesi altinda gerilme enerjisi degerleri (kgf/cm?/cm®
g yu g J g g
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Orneklerden de elde ettigimiz sonuglarla goriilmektedir ki darbe yiiklemesi altinda

alman deplasman degerleri grafiksel olarak bir farklilik gostermesede degerleri

bakimindan statik ylikleme durumundan farklidir. Yapilacak son 6rnekte plagin orta

noktasina etkiyen tekil yiikk ve darbe yiikiin olusturduklar1 gerilme enerjilerinin

farkliliklan irdelenecektir.

Ornek 3

Dort kenarindan basit mesnetli kare plagin orta noktasina uygulanan 20 kg’ lik tekil

yik ve 20 m. yiikseklikten diisen 30 kg.lik bir cismin darbe yiiklemesi yapmasi
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durumunda parga araliklar1 a/11 olacak sekilde olusturulan ag sisteminde v=0.3

E=2x10° ve t=2 cm i¢in gerilme enerjisi hesaplanan degerleri Cizelge 4.7 ve Cizelge

4.8de verilmektedir.

1Zze1ge€ 4. /. 1€K1 altinda gerilme enerjisi degerleri cm/cm
Cizelge 4.7. Tekil yiik altinda geril jisi degerleri (kgf/cm?/cm’)
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5. SONUCLARIN DEGERLENDIRILMESI

Bu calismada plaklarin tekil, yayili ve darbe yiikler altinda analizleri incelenmis
bununla ilgili olarak Matlab programlama dilinde bir program yazilmistir. Program

sonucunda;

1) Sonlu farklar yonteminde kullanilmasi gereken karmasik ve maniiel olarak
coziilemeyecek algoritmalar program yardimiyla kolay ve islevsel bir sekilde

olusturulmustur.

2) Plak analizleri i¢in kullanicilara veri girisi kolay ve gorsel agidan rahat bir
program yapilmis, program sonuglarinin hem matris olarak hesaplanan degerlerinin

hem de gorsel olarak grafik ¢iktilarinin elde edilmesi saglanmustir.

3) Analizler i¢in yapilan Matlab yaziliminin dosya biiyiikliigiiniin az olmas1 ve hizl
calismasindan dolay1 diger programlarda arayiliz olarak kullanilmasina olanak

saglanmstir.

4) Programda darbe yiikleri altinda da analiz yapilmis, plaklarin kiris sistemlerinden
olusan 1zgara sistemiymis gibi diisiiniilerek deplasman hesaplar1 yapilmis ve sonuglar

grafiksel olarak elde edilmistir.

5) Darbe yiikleri altinda analizde plak kiris sistemi olarak diisiiniilerek darbe yiikii ile
statik yiik arasinda bagint1 kurulmus, deplasmanla birlikte gerilme ve gerilme enerjisi

degerleride hesaplanmig ve grafiklerle gosterilmistir.

6) Program sonuglarinin analitik sonuclarla karsilastirmasi yapilarak hata payinin ¢ok

diisiik oldugu ve bunun da 6rneklerle teyidi yapilmistir.
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function varargout = ooo(varargin)

o°

000 M-file for ooo.fig
000, by itself, creates a new 000 or raises the existing
singleton*.

o° o oo

o°

H = 000 returns the handle to a new OO0 or the handle to
the existing singleton*.

o° oP

o\

OO0 ('CALLBACK',hObject,eventData, handles,...) calls the local
function named CALLBACK in OOO.M with the given input

oe

arguments.

% 000 ('Property', 'Value',...) creates a new 000 or raises the
% existing singleton*. Starting from the left, property value
pairs are

% applied to the GUI before ooo OpeningFunction gets called.
An

% unrecognized property name or invalid value makes property

application
stop. All inputs are passed to ooo OpeningFcn via varargin.

o oP

o°

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows
only one
instance to run (singleton)".

oo oo

o°

See also: GUIDE, GUIDATA, GUIHANDLES

o©

Edit the above text to modify the response to help ooo

o\

Last Modified by GUIDE v2.5 20-May-2008 14:00:48

% Begin initialization code - DO NOT EDIT

gui Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'gui OpeningFcn', @ooo_ OpeningFcn,
'gui OutputFcn', @ooo OutputFcn,
'gui LayoutFcn', 1,
'gui Callback', (1)

if nargin && ischar (varargin{l})

gui State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui_ State, varargin{:});
else
gui mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

Q

% ——-— Executes just before ocoo is made visible.
function ooo_ OpeningFcn (hObject, eventdata, handles, varargin)
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o

This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to ooo (see VARARGIN)

Q

% Choose default command line output for ooo
handles.output = hObject;

Q

% Update handles structure
guidata (hObject, handles);

o

UIWAIT makes ooo wait for user response (see UIRESUME)
uiwait (handles.figurel);

o

m date=date;
ui text date = uicontrol('Units', 'pixels', 'Position', [60 25 100

151, ...
'Style', '"text', 'BackgroundColor',[.9 .9 .81,...
'ForegroundColor', [1 0 0], 'String',m date, ...
'FontSize', 9, 'Fontweight', 'Demi', ...
'callback', 'new project');

% —--- Outputs from this function are returned to the command line.

function varargout = ooo OutputFcn (hObject, eventdata, handles)

varargout cell array for returning output args (see VARARGOUT) ;

o©

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

\O

s Get default command line output from handles structure
varargout{l} = handles.output;

function editl Callback (hObject, eventdata, handles)
global g
g = str2double (get (hObject, "string'));

% hObject handle to editl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oo

Hints: get (hObject, 'String') returns contents of editl as text
str2double (get (hObject, 'String')) returns contents of editl
as a double

o°

Q

% ——-—- Executes during object creation, after setting all properties.
function editl CreateFcn (hObject, eventdata, handles)

hObject handle to editl (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns
called

o oo

oo

% Hint: edit controls usually have a white background on Windows.
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o

See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

function edit7 Callback (hObject, eventdata, handles)
global E
E = str2double (get (hObject, 'string'));

% hObject handle to edit7 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit7 as text
str2double (get (hObject, 'String')) returns contents of edit?

as a double

% ——-—- Executes during object creation, after setting all properties.

function edit7 CreateFcn (hObject, eventdata, handles)

hObject handle to edit7 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB

handles empty - handles not created until after all CreateFcns

alled

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, '"defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');

o\

o o o

o° 0

o

end

function edit8 Callback (hObject, eventdata, handles)

global v
v = str2double (get (hObject, "'string'));
if v>0.5
v=0.5; set (hObject, 'string','0.5");
end
% hObject handle to edit8 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit8 as text
str2double (get (hObject, 'String')) returns contents of edit8

as a double

% —--- Executes during object creation, after setting all properties.

function edit8 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns

called

o\

[}

% Hint: edit controls usually have a white background on Windows.
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o

See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

function edit9 Callback (hObject, eventdata, handles)
global t
t = str2double (get (hObject, "string'));

% hObject handle to edit9 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit9 as text
str2double (get (hObject, 'String')) returns contents of edit?9
as a double

o\

% —--- Executes during object creation, after setting all properties.
function edit9 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function editl0_Callback (hObject, eventdata, handles)
global m
m = str2double (get (hObject, 'string'));

% hObject handle to editl0 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editl0 as text
str2double (get (hObject, 'String')) returns contents of
editl0 as a double

o

function editl8 Callback (hObject, eventdata, handles)

global n
n = str2double(get (hObject, 'string'));
% hObject handle to editl8 (see GCBO)

o

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

o©
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o

Hints: get (hObject, 'String') returns contents of editl8 as text
str2double (get (hObject, 'String')) returns contents of
editl8 as a double

o

% ——-—- Executes during object creation, after setting all properties.
function editl8 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");

end

% —--- Executes during object creation, after setting all properties.
function editl0 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");

oo

end

function editll Callback (hObject, eventdata, handles)
global c
c = str2double (get (hObject, 'string'));

% hObject handle to editll (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

Hints: get (hObject, 'String') returns contents of editll as text
str2double (get (hObject, 'String')) returns contents of
editll as a double

o\

--- Executes during object creation, after setting all properties.
unction editll CreateFcn (hObject, eventdata, handles)

o° Hh o

hObject handle to editll (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called
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% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');

oe

end

% —--- Executes on button press in pushbuttonl.
function pushbuttonl Callback (hObject, eventdata, handles)
global g;

global E;

global c;

global m;

global t;

global wv;

global n;

global w;

global xx;

global xxx;

D = (E*t*t*t)/(12*(1-v*v));
Xy . q*C*C*C*C/D;

Il
I x
e

~.

Il

| I

NN R RS
.~ -

Il
NN B ? o= Ne]

-H-FJW‘ﬁ w =53 O

xX=xy/2;

AO0 = eye (0,0)*20;
A0 (l:o0*o-1l:end)=22;

AQ (o*ptm:o*o:end)=22;

AQ (o*o-0o*p-p:0*0:end)=22;

AQ (ot+t2:0+1:0%*p)=21;

AQ (o*o-o*s-s:o0+l:0*0-1)=21;

A0 (o*m+tmtl:o*m+m:o*o—-o*p-m)=21;
AQ (o*k-otk:o*m+m:o*o-o*p-m)=21;
AQ(2:0+1l:0%*0)=-8;

AQ (o+l:0+l:0*0)=-8;
AO0(3:0+1l:0*0-0)=1;
AQ (o*2+1:0+1l:0*0)=1;
AQ (o*m4m:o*m+m:end) =0
AQ (o*m+p:o*m+m:end) =0
AQ (o*i+m:o*m+m:end)=0;
AQ (o*s+i:o*m+m:end) =0
AQ (o*p+i:o*m+tm:end) =0
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AQ (o*p+g:o*m+m:end) =0;

O(m+l:o0+l:0%*0-0*m)=-8;
O(m+2:0+1l:0*0-0*m)=2;

0 (o+m+l:0+l:0*0-0*m)=2;

O (o*m+2*m:o*m+m:end)=0;

0 (o*p+t2*m+l:0*m+m:end)=0;

O(o*m+l:o0+l:0%0)=-8;
O(o*m+2:0+1l:0*0)=2;
O(o*i+l:0+1l:0*0)=2;
0 (o*m*2+m:o*m+m:o0*0
0 (

)=0;
o*p*2+o+i:o*mtm:0%*0) =

OI
A0 (2*m+1l:0+1l:0*m*u)=1;

AQ (o*2*m+l:0+1:0%0)=1;

B = eye(o,1);
B(l:1:0)=x;
if xx>0
BO = eye(o,1);
BO(1,1)=0;
BO (xx,1)=16*w*c*c/D;
BO (xx-1,1)=4*w*c*c/D;
BO (xx-2,1)=1*w*c*c/D;
BO (xx+1,1)=4*w*c*c/D;
BO (xx+2,1)=1*w*c*c/D;
B=BO0;

XXx=B (xx, 1) ;

y = inv (A0) * B;
=(1l:1:m*n);

DD = reshape(C, m, n);
F=y (DD") ;

surf (-F)

colormap (hot) ;

axis ([0 m 0 n - (50*xxx) 0.00000057)

DD = reshape(C, m, n);

F=y(DD');

wklwrite('matA.wkl', F, 1, 1)

M = wklread('matA.wkl");

M(m+2,n+2)=0

surf (-M)

colormap (hot) ;

axis([0m O n -(4*F(n/2,m/2)) 0.00000057)
end

end
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% hObject handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

--—- Executes during object creation, after setting all properties.
function axesl CreateFcn (hObject, eventdata, handles)

% hObject handle to axesl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

Q

% Hint: place code in OpeningFcn to populate axesl

function editl2 Callback (hObject, eventdata, handles)
global g

g = str2double (get (hObject, "string'));

% hObject handle to editl2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of editl2 as text
str2double (get (hObject, 'String')) returns contents of
editl?2 as a double

o°

Q

% —--- Executes during object creation, after setting all properties.
function editl2 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

o

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, '"defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');

o

end

function editl3 Callback (hObject, eventdata, handles)

global E

E = str2double (get (hObject, 'string'));

% hObject handle to editl3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oo

Hints: get (hObject, 'String') returns contents of editl3 as text
str2double (get (hObject, 'String')) returns contents of

editl3 as a double

% —--- Executes during object creation, after setting all properties.

function editl3 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

o
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o)

% handles empty - handles not created until after all CreateFcns
called

o

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');

o\

end

function editl4 Callback (hObject, eventdata, handles)

global v
v = str2double (get (hObject, "'string'));
if v>0.5
v=0.5; set (hObject, 'string','0.5");
end
% hObject handle to editl4 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of editl4d as text
str2double (get (hObject, 'String')) returns contents of

oe

editld as a double

% —--—- Executes during object creation, after setting all properties.
function editl4 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl4d (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

o°

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, '"defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");

o

end

function editl5 Callback (hObject, eventdata, handles)
global t

t = str2double (get (hObject, "string'));

% hObject handle to editl5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of editl5 as text

% str2double (get (hObject, 'String')) returns contents of
editl5 as a double

% —--- Executes during object creation, after setting all properties.
function editl5 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called
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Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
f ispc && isequal (get (hObject, 'BackgroundColor'),
et (0, 'defaultUicontrolBackgroundColor"'))
set (hObject, 'BackgroundColor', 'white'");
nd

unction editl6 Callback (hObject, eventdata, handles)
lobal m
= str2double (get (hObject, 'string'));

hObject handle to editl6 (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

Hints: get (hObject, 'String') returns contents of editl6 as text
str2double (get (hObject, 'String')) returns contents of
ditl6 as a double
--—- Executes during object creation, after setting all properties.

unction editl6 CreateFcn (hObject, eventdata, handles)

hObject handle to editl6 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns
alled

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
f ispc && isequal (get (hObject, 'BackgroundColor'),
et (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
nd

unction editl7 Callback (hObject, eventdata, handles)

lobal c

= str2double (get (hObject, 'string'));

hObject handle to editl7 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)

Hints: get (hObject, 'String') returns contents of editl7 as text
str2double (get (hObject, 'String')) returns contents of
ditl7 as a double
--—- Executes during object creation, after setting all properties.

unction editl7 CreateFcn (hObject, eventdata, handles)

hObject handle to editl7 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns
alled

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
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if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

function editl9 Callback (hObject, eventdata, handles)

global n

n = str2double (get (hObject, 'string'));

% hObject handle to editl9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editl9 as text
str2double (get (hObject, 'String')) returns contents of
editl9 as a double

oe

% —--- Executes during object creation, after setting all properties.
function editl9 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function edit20_ Callback (hObject, eventdata, handles)

global w

w = str2double (get (hObject, 'string'));

% hObject handle to edit20 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

Hints: get (hObject, 'String') returns contents of edit20 as text

% str2double (get (hObject, 'String')) returns contents of
edit20 as a double

% —--- Executes during object creation, after setting all properties.
function edit20 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit20 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))
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set (hObject, 'BackgroundColor', 'white'");
end

function edit22 Callback (hObject, eventdata, handles)
global xx
xx = str2double (get (hObject, 'string'));

% hObject handle to edit22 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of edit22 as text
str2double (get (hObject, 'String')) returns contents of
edit22 as a double

o°

% —--- Executes during object creation, after setting all properties.
function edit22 CreateFcn (hObject, eventdata, handles)

hObject handle to edit22 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns
called

o o

o\

o\

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");

o\

end

function edit2l Callback (hObject, eventdata, handles)

global xx

xx = str2double (get (hObject, "string'));

% hObject handle to edit2l (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

Hints: get (hObject, 'String') returns contents of edit2l as text
str2double (get (hObject, 'String')) returns contents of
edit2l as a double

o

% ——-—- Executes during object creation, after setting all properties.
function edit2l CreateFcn (hObject, eventdata, handles)

hObject handle to edit2l (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
handles empty - handles not created until after all CreateFcns
called

o oo

oe

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, '"defaultUicontrolBackgroundColor'))

o
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set (hObject, 'BackgroundColor', 'white'");
end

function edit23 Callback (hObject, eventdata, handles)

global w

w = str2double (get (hObject, 'string'));

% hObject handle to edit23 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit23 as text
str2double (get (hObject, 'String')) returns contents of
edit23 as a double

o

% ——-—- Executes during object creation, after setting all properties.
function edit23 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit23 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");

o°

end
% —--- Executes on button press in pushbutton2.

function pushbutton2 Callback (hObject, eventdata, handles)
openfig('darbealtindaanalizgerilmeenerjili.fig', 'new', 'visible')

% hObject handle to pushbutton2 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

--—- Executes during object creation, after setting all properties.
function figurel CreateFcn (hObject, eventdata, handles)

% hObject handle to figurel (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% —--- Executes during object creation, after setting all properties.

function pushbutton2 CreateFcn (hObject, eventdata, handles)
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% —-—-—- Executes on button press in pushbuttoné6.
function pushbutton6 Callback (hObject, eventdata, handles)

global g;

global E;

global c;

global m;

global t;

global v;

global n;

global w;

global xx;

global xxx;

D = (Ext*t*t)/(12*(1-v*v));
Xy = g*c*c*c*c/D;

xX=xy/2;

AO = eye (0,0)*20;
O(l:o0*o-1:end) 22
0 (o*ptm:0*0:end) =
0 (o*o-0o*p-p:0*0: end) =22;
0(ot+t2:0+1:0*p)=21;
0 (o*o-o*s—-s:o+l:0*%*0-1)=21;
0 (o*m+tm+l:o*m+m:o*o-0*p-m)=21;
0 (o*k-otk:o*m+m:o0*0o-o0*p-m)=21;

2:0+1l:0%0)=-8;
otl:o+l:0*0)=-8;
3:0+l:0%0-0)=1;

)

0 (

0 (

( 4
O(o*2+1l:0+1l:0*0)=1;

0 (o*m+m:o*m+m:end) =0;
0 (o*mtp:o*mt+m:end)=0;
0 (o*i+m:o0*m+m:end)=0;
O(o*s+i:o*m+m:end)=0;
0 (o*pti:o*m+m:end)=0;
0 (o*ptg:o*mt+m:end)=0;
m+l:o+l:0%0-0o*m)=-8;

I~

otm+l:o0+l:0*%0-0*m
*m+2*m:o*m+m:end

( _
0 (m+2:0+1l:0*0-0*m)=2;
0 ( )=2;
0 (o )=0;

Iz
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AQ (o*p+2*m+1:0*m+m:end) =0;

0(o*m+l:o0+l:0%0)=-8;
O(o*m+2:0+1:0*0)=2;
O(o*i+l:0+1l:0*0)=2;
0 (o*m*2+m:o*m+m:0*0) =
0 (o*p*2+o+i:o*m+m:0*0

[~

0;
)=0;

A0 (2*m+1l:o0+1l:0*m*u)=1;

AQ (o*2*m+l:0+l:0%0)=1;

B = eye(o,1);
B(l:1:0)=x;
if xx>0
BO = eye(o,1);
BO(1,1)=0;
BO (xx,1)=16*w*c*c/D;
BO (xx-1,1)=4*w*c*c/D;
BO (xx-2,1)=1*w*c*c/D;
BO (xx+1,1)=4*w*c*c/D;
BO (xx+2,1)=1*w*c*c/D;
B=BO0;

XxxX=B(xx,1);
y = inv (A0) * B;

C=(1l:1:m*n);
DD = reshape(C, m, n);
F=y (DD'") ;
else
if xx==0
B=B;
y = inv (A0) * B;

DD reshape(c m, n);

C=(l:1:m*n);
y(DD") ;

end
end
pi=3.14159265;
pid=pi*pi*pi*pi;
Dpid4=D*pi4;
Dp=Dpid/32;
uzz=m*c;
uz=n*c;
terimbir=(3*uzz)/ (uz*uz*uz) ;
terimiki=(3*uz)/ (uzz*uzz*uzz) ;
terimuc=2/ (uz*uzz) ;
terimler=terimbir+terimiki+terimuc;
gk=Dp*terimler;
GM=F*gk;
wklwrite('matA.wkl', GM, 1, 1)

Gerilme Enerjisi = wklread('matA.wkl'

)7
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Gerilme Enerjisi(m+2,n+2)=0
surf (-Gerilme Enerjisi)
colormap (hot) ;

axis ([0 m 0 n - (50*xxx) 500])

oe

hObject
eventdata
handles
hObject
eventdata
handles
--— Execu
functlon pu
global qg;
global E;
global c;
global m;
global t;
global v;
global n;
global w;
global xx;
global xxx;

o® o° d° o° o°

oo

D = (E*t*t*
Xy = q*c*c*

xX=xy/2;

AO = eye (o,
l:0%0-1:

*ptm:o*

+2:0+1:
o-0*s-—

0(
0(
0(
0(
0(
0(o
0(o

handle to pushbutton6 (see GCBO)
reserved - to be defined in a future
structure with handles and user data
handle to pushbutton8 (see GCBO)
reserved - to be defined in a future
structure with handles and user data
tes on button press in pushbutton9.
shbutton9 Callback (hObject, eventdata,

)/ (12% (1-v*v));
c*c/D;

0)*20;
end)=22;
o:end)=22;

o*p)=21;
s:otl:o0*0-1)=21;

o
o*o-o*p-p:o0*o:end)=22;
o
o*

*mtmtl:o*m+m:o*o-o*p-m)=21;
o*k-otk:o*m+m:o*o-o*p-m)=21;
0(2:0+1:0%0)=-8;
0O(ot+tl:o+1l:0*0)=-8;
0(3:0tl:0*0-0)=1;
0 (o )

*2+1:0+

r

l:0%0

60

version of MATLAB
(see GUIDATA)

version of MATLAB
(see GUIDATA)
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0 (o*m+m:o*m+m:end) =0
0 (o*mtp:o*m+m:end) =0
O (o*i+m:o0*m+m:end) =0
O(o*s+i:o*m+m:end)=0;
0 (o*pti:o*m+m:end) =0
0 (o*ptg:o*m+m:end) =0
O(m+l:o0+l:0%*0-0*m)=-8;
O(m+2:0+1l:0*0-0*m)=2;

0 (o+m+l:0+1l:0*0—-0*m)
O (o*m+2*m:o*m+m:end) =
0 (o

2;
0;
*pt2*m+tl:o*m+m:end)

II‘

0(o*m+l:o+l:0%0)=-8;
O(o*m+2:0+1:0*0)=2;
O(o*i+l:0+1l:0*0)=2;
0 (o*m*2+m:o*m+m:0*0
0 (

)=0;
o*p*2+o+i:o*mtm:0*0) =

OI
A0 (2*m+1l:0+1l:0*m*u)=1;

AQ (o*2*m+l:0+1:0%0)=1;

B = eye(o,1);
B(l:1:0)=x;
if xx>0
B0 = eye(o,1);
BO(1,1)=0;
BO (xx,1)=16*w*c*c/D;
BO (xx-1,1)=4*w*c*c/D;
BO (xx-2,1)=1*w*c*c/D;
BO (xx+1,1)=4*w*c*c/D;
BO (xx+2,1)=1*w*c*c/D;
B=BO0;

XXx=B (xx, 1) ;

y = inv (A0) * B;
=(1l:1:m*n);

DD = reshape(C, m, n);
F=y (DD") ;

wklwrite ('matA.wkl', F, 1,

M = wklread('matA.wkl");

M(m+2,n+2)=0;
ifadebir=E*t/ (2* (1-v*V)) ;
gerilme=ifadebir*M

surf (-gerilme)

colormap (hot) ;

axis ([0 m 0 n - (50*xxx) 5000007)

else

if xx==

B=B;

y = inv (A0) * B;
=(1l:1:m*n);
DD = reshape(C, m, n);

1)

61
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F=y(DD') ;

wklwrite ('matA.wkl', F, 1, 1)
M = wklread('matA.wkl");
M(m+2,n+2)=0;
ifadebir=E*t/ (2* (1-v*Vv));
gerilme=ifadebir*M

end
end
% hObject handle to pushbutton9 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

DARBE YUKU ALTINDA ANALIZ ARAYUZU

function varargout = darbealtindaanalizgerilmeenerjili (varargin)
% DARBEALTINDAANALIZGERILMEENERJILI M-file for
darbealtindaanalizgerilmeenerjili.fig

% DARBEALTINDAANALIZGERILMEENERJILI, by itself, creates a new
DARBEALTINDAANALIZGERILMEENERJILI or raises the existing
% singleton*.

o\

oo

H = DARBEALTINDAANALIZGERILMEENERJILI returns the handle to a
new DARBEALTINDAANALIZGERILMEENERJILI or the handle to
the existing singleton*.

o° o

o\

DARBEALTINDAANALIZGERILMEENERJILI ('CALLBACK', hObject, eventData, handl
es,...) calls the local

% function named CALLBACK in
DARBEALTINDAANALIZGERILMEENERJILI.M with the given input arguments.

o\

oo

DARBEALTINDAANALIZGERILMEENERJILI ('Property', 'Value',...)

creates a new DARBEALTINDAANALIZGERILMEENERJILI or raises the

% existing singleton*. Starting from the left, property value
pairs are

% applied to the GUI before

darbealtindaanalizgerilmeenerjili OpeningFunction gets called. An
% unrecognized property name or invalid value makes property
application

% stop. All inputs are passed to

darbealtindaanalizgerilmeenerjili OpeningFcn via varargin.

oo

o°

*See GUI Options on GUIDE's Tools menu. Choose "GUI allows
nly one
instance to run (singleton)".

o O

o

oo

See also: GUIDE, GUIDATA, GUIHANDLES

o\

Edit the above text to modify the response to help
darbealtindaanalizgerilmeenerjili
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% Last Modified by GUIDE v2.5 20-May-2008 13:54:22

% Begin initialization code - DO NOT EDIT
gui Singleton = 1;
gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'gui OpeningFcn',
@darbealtindaanalizgerilmeenerjili OpeningFcn,
'gui OutputFcn',
@darbealtindaanalizgerilmeenerjili OutputFcn,
'gui LayoutFcn', 1,
'gui Callback', [
if nargin && ischar (varargin{l})
gui State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
guil mainfcn(gui_ State, varargin{:});
end
% End initialization code - DO NOT EDIT

Q

visible.

function darbealtindaanalizgerilmeenerjili OpeningFcn (hObject,
eventdata, handles, wvarargin)

This function has no output args, see OutputFcn.

o©

63

% ——-—- Executes just before darbealtindaanalizgerilmeenerjili is made

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to

darbealtindaanalizgerilmeenerjili (see VARARGIN)

Q

% Choose default command line output for
darbealtindaanalizgerilmeenerjili
handles.output = hObject;

Q

% Update handles structure
guidata (hObject, handles);

Q

% UIWAIT makes darbealtindaanalizgerilmeenerjili wait for user
response (see UIRESUME)

o

% uiwait (handles.figurel);

Q

% —--—- Outputs from this function are returned to the command line.
function varargout =
darbealtindaanalizgerilmeenerjili OutputFcn (hObject, eventdata,
handles)

Q

% varargout cell array for returning output args (see VARARGOUT) ;
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% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Get default command line output from handles structure
varargout{l} = handles.output;

function editl Callback (hObject, eventdata, handles)

% hObject handle to editl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editl as text
str2double (get (hObject, 'String')) returns contents of editl
as a double

o

--- Executes during object creation, after setting all properties.
unction editl CreateFcn (hObject, eventdata, handles)

o° Hh o

hObject handle to editl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");

o°

end

function edit2 Callback (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of edit2 as text

% str2double (get (hObject, 'String')) returns contents of edit2
as a double

% —--- Executes during object creation, after setting all properties.
function edit2 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end
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function edit3 Callback (hObject, eventdata, handles)

global mm

mm = str2double (get (hObject, 'string'));

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit3 as text
str2double (get (hObject, 'String')) returns contents of edit3

as a double

% ——-—- Executes during object creation, after setting all properties.

function edit3 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns

called

o\

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");

o

end

function edit4 Callback (hObject, eventdata, handles)

% hObject handle to edit4 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit4d as text
str2double (get (hObject, 'String')) returns contents of edit4

s a double

--—- Executes during object creation, after setting all properties.

function edit4 CreateFcn (hObject, eventdata, handles)

oo

oo

% hObject handle to edit4 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

o°

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");

o

end

function edit5 Callback (hObject, eventdata, handles)

% hObject handle to edit5 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit5 as text
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% str2double (get (hObject, 'String')) returns contents of editb
as a double

% —--- Executes during object creation, after setting all properties.
function edit5 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

function edit6_Callback (hObject, eventdata, handles)

% hObject handle to edit6 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of edit6 as text
str2double (get (hObject, 'String')) returns contents of edité6

s a double

--—- Executes during object creation, after setting all properties.

function edit6 CreateFcn (hObject, eventdata, handles)

o

oo

% hObject handle to edit6 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function edit7 Callback (hObject, eventdata, handles)

global gg

gg = str2double (get (hObject, "string'));

% hObject handle to edit7 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit7 as text
str2double (get (hObject, 'String')) returns contents of edit?
as a double

o°

% —--- Executes during object creation, after setting all properties.
function edit7 CreateFcn (hObject, eventdata, handles)
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% hObject handle to edit7 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");

o

end

function edit8 Callback (hObject, eventdata, handles)

global hh

hh = str2double (get (hObject, "'string'));

% hObject handle to edit8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of edit8 as text

% str2double (get (hObject, 'String')) returns contents of edit8
as a double

% —-—- Executes during object creation, after setting all properties.
function edit8 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, '"defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');

o°

end

function edit9 Callback (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit9 as text
str2double (get (hObject, 'String')) returns contents of edit?9

as a double

% —--- Executes during object creation, after setting all properties.

function edit9 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB

% handles empty - handles not created until after all CreateFcns

called

o\

[}

% Hint: edit controls usually have a white background on Windows.
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o

See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

function editl0_ Callback (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o°

Hints: get (hObject, 'String') returns contents of editl0 as text

% str2double (get (hObject, 'String')) returns contents of
editl0 as a double

% —--- Executes during object creation, after setting all properties.
function editl0 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called

o\

Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");

o\

end

function editll Callback (hObject, eventdata, handles)

% hObject handle to editll (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of editll as text
str2double (get (hObject, 'String')) returns contents of
ditll as a double
--— Executes during object creation, after setting all properties.
function editll CreateFcn (hObject, eventdata, handles)

oo

o° (D

% hObject handle to editll (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end
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function editl2 Callback (hObject, eventdata, handles)

% hObject handle to editl2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of editl2 as text
str2double (get (hObject, 'String')) returns contents of

o°

editl?2 as a double

% ——-—- Executes during object creation, after setting all properties.
function editl2 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');

o\°

end

% ——-—- Executes on button press in pushbuttonl.
function pushbuttonl Callback (hObject, eventdata, handles)
global qg;

global E;

global c;

global m;

global t;

global v;

global n;

global w;

global xx;

global xxx;

global mm;

global hh;

global gg;

xx=((m*n)+1)/2;

D = (E*t*t*t)/(12* (1-v*vVv));

Xy = g*c*c*c*c/D;
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x=xy/2;

AO = eye (o, o)*20
l:o0*o-1l:end)=
o*p+m:o0*o: end)
o0*0-0*p-p:0*0: end) =22;
ot2:0+1l:0%*p)=21;

o*

0 (
0(
0(
0(
0(
0(o
0(o

0(2:0tl:0%0)=-8;
0(o+l:o+l:0%0)=-8;
0(3:0tl:0*0-0)=1;
0(o*2+1:0+1l:0%0)=1;
0 (o*m+m:o*m+m:end)
0 (o*m+p:o*m+m:end)
O(o*i+m:o*m+m:end) =
O(o*s+i:o*m+m:end)
0 (o*p+i:o*m+m:end)
0 (o*p+g:o*m+m:end)

O(m+l:0+l:0*0-0*m)=-8;

0 (m+t2:0+tl:0%0-0*m)=2;

O (o+tm+l:o0+l:0*0-0*m)=2;

O (o*m+2*m:o*m+m:end) =0;

0 (o*p+2*m+1:o*m+m:end)=0;

0(o*m+l:0+1l:0%0)=-8;
0(o*m+2:0+1:0%0)=2;
0(o*i+l:0+l:0%0)=2;
0 (o
0(

*m*2+m:o*m+m:o*0) =0;
o*p*2+o+i:o*m+tm:o0*0)=0;

AO0 (2*m+1l:0+1:0*m*u)=1;

AQ (o*2*m+l:0+l:0%0)=1;

B = eye(o,1);
B(l:1:0)=x;
B0 = eye(o,1);
BO(1,1)=0;
BO (xx,1)=16*w*c*c/D;
BO (xx-1,1)=4*w*c*c/D;
BO (xx-2,1)=1*w*c*c/D;
BO (xx+1,1)=4*w*c*c/D;
BO (xx+2,1)=1*w*c*c/D;
B=BO0;

XXx=B (xx,1);

y = inv (AQ) * B;
=(l:1:m*n);

DD = reshape(C, m, n);
F=y(DD'");

J=max (F) ;

o-o*s-s:ot+tl:0*%0-1)=21;
*mim+l:o*m+m:o*o-o*p-m)
*k-otk:o*mt+m:o*o-0o*p-m)

=21;
=21;
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K=max (J) ;
TU=c*m;
U=mm*gg*hh;
YTU=TU/2;

=(0.00560518*w*YTU*YTU) /K;

Ppower=96*U*EI/ (TU*TU*TU) ;

PPP=nthroot (Ppower, 2) ;

D = (E*t*t*t)/(12*(1-v*Vv));
x = PPP*c*c*c*c/D;

o=n*m;

p=m-1;

r=n-1;

s=m-2;

u=n-2;

k=2*m;

1=2*n;

i=m+1;

Jj=n+1;

g=m+2;

h=n+2;

A0 = eye (0,0)*20;

A0 (l:o*o-1l:end)=22;

AQ (o*ptm:o*o:end)=22;

AQ (o*o-0o*p-p:0*o0:end)=22;

AQ (o+t2:0tl:0%*p)=21;

AQ (o*o-0*s-s:ot+tl:0*0-1)=21;

AQ (o*m+m+l:0*m+m:0*0-0*p-m)

AQ (o*k-o+k:o0*m+m:0*0-0*p-m)

2:0+1l:0%0)=-8;
o+l:0+1l:0*0)=-8;
3:0+l:0*%0-0)=1;
o*2+1l:o0+l:0%0)=1;
o*m+m:o*m+m:end) =0
o*m+p:o*m+m:end) =0
o*i+m:o*m+m:end)=0;
o*s+i:o0*m+m:end) =0
o*p+i:o*m+m:end) =0
o*p+g:o*m+m:end) =0

o~

O(m+l:o0+l:0*0-0*m)=-8;
O(m+2:0+1l:0*0-0*m)=2;
0 (o+m+l:0+l:0*0-0*m) =
O (o*m+2*m:o*m+m:end) =

0 (

2;
0;
o*p+2*m+l:o*mt+m:end)

II‘

O(o*m+l:0+1l:0%0)=-8;
0(o*m+2:0+1l:0%0) =
O(o*i+l:0+1l:0%0)

O (o*m*2+m:o*m+m:0*0) =0;
0 (o*p*2+o+i:o*m+m:0%*0) =

2;
=2;

0;

=21;
=21;
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A0 (2*m+1l:0+1l:0*m*u)=1;

A0 (o*2*m+l:0+1l:0*%0)=1;

B=y(>
B(l:1:0)=
BO = eye(o,l),
BO(1,1)=0;
BO (xx,1)=16*PPP*c*c/D;
BO (xx-1,1)=4*PPP*c*c/D;
BO (xx-2,1)=1*PPP*c*c/D;
BO (xx+1,1)=4*PPP*c*c/D;
BO (xx+2,1)=1*PPP*c*c/D;
B=BO0;

xxxX=B(xx,1);

y = inv (A0) * B;

=(1l:1:m*n);

DD = reshape(C, m, n);
F=y(DD');
wklwrite ('matA.wkl', F, 1, 1)
M = wklread('matA.wkl");
M(m+2,n+2)=0

surf (-M)

colormap (hot) ;

axis ([0 m 0 n -(50*xxx) 0.00000057)

% hObject handle to pushbuttonl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

--- Executes on button press in pushbutton2.
functlon pushbutton2 Callback (hObject, eventdata, handles)
global g;

global E;

global c;

global m;

global t;

global wv;

global n;

global w;

global xx;

global xxx;

global mm;

global hh;

global gg;

xx=((m*n)+1)/2;

D = (E*t*t*t)/(12* (1-v*vVv));

Xy = g*c*c*c*c/D;
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u=n-2;
k=2*m;
1=2*n;
i=m+1;

=n+1;
g=m+2;
h=n+2;

xX=xy/2;

AO = eye (o, o)*20
O(l:o*o-1l:end)=

0 (o*ptm:0*0: end) 22-

0 (o*o-0o*p-p:0*0:end)=22;

0(ot+t2:0+1:0*p)=21;

0 (o*

0 (o

0 (o

0-0*s-s:0+1l:0*%*0-1)=21;

*m+m+l:o*m+m:o*o-o*p-m)
o*k-otk:o*m+m:o0*0-0*p-m)

0(2:0+tl:0%0)=-8;
O(o+tl:o+1l:0*0)=-8;
0(3:0+1l:0*0-0)=1;
O(o*2+1l:0+1l:0*0)=1;

0 (o*m+m:o*m+m:end) =0
0 (o*mtp:o*m+m:end) =0
O(o*i+m:o*m+m:end)=0;
0 (o*s+i:o*m+m:end) =0
0 (o*pti:o*m+m:end) =0
0 (o*ptg:o*mt+m:end) =0
O(m+l:o0+l:0%*0-0*m)=-8;

0 (m+2:0+1l:0*0-0*m)=2;

O (otm+l:o+l:0*0-0*m)=2;

O (o*m+2*m:o*m+m:end) =0;

0 (o*p+2*m+l:0*m+m:end)=0;

O(o*m+l:0+1l:0*0)=-8;
O(o*m+2:0+1l:0*0)=2;
O(o*i+l:0+l:0%0)=2;

O (o*m*2+m:o*m+m:0*0) =0;
0 (o*p*2+o+i:o*m+m:0*0)=0;
A0 (2*m+1l:0+1l:0*m*u)=1;

AQ (o*2*m+l:0+l:0%0)=1;

B = eye(o,1);
B(1l:1: o) X;
B0 = eye(o,1);
BO(1,1)=0;
BO (xx,1)=16*w*c*c/D;
BO (xx-1,1)=4*w*c*c/D;
BO (xx-2,1)=1*w*c*c/D;

=21;
=21;
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BO (xx+1,1)=4*w*c*c/D;

BO (xx+2,1)=1*w*c*c/D;

B=BO0;

xxxX=B (xx,1);

y = inv (AQ) * B;

C=(l:1:m*n);

DD = reshape(C, m, n);

F=y(DD');

J=max (F) ;

K=max (J) ;

TU=c*m;

U=mm*gg*hh;

YTU=TU/2;

=(0.00560518*w*YTU*YTU) /K;

Ppower=96*U*EI/ (TU*TU*TU) ;
PPP=nthroot (Ppower, 2) ;
D = (E*t*t*t)/(12* (1-v*v));

PPP*c*c*c*c/D;

*
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eye (0,0)*20;
*o-1l:end)=22;
+m:o0*0:end)=22;

l:0
o7p
o*o-0o*p-p:0*o:end)=22;
ot+2
o*o-

*

+2:0+1l:0%p)=
o*s—-s:otl:0*0-1)=21;

o*m+m+l:o*m+m:o*o-o0*p-m)=21;

o*k-otk:o*mtm:o0*o-0*p-m)=21;

0(2:0+1l:0%0)=-8;

O(o+l:0+1l:0%0)=-8;
0(3:0+1l:0*0-0)=1;
O(o*2+1:0+1l:0%0)=1;

0 (o*m+m:o*m+m:end) =0
0 (o*m+tp:o*m+m:end) =0
O (o*i+m:o*m+m:end)=0;
O (o*s+i:o*m+m:end) =0
0 (o*pti:o*m+m:end) =0
0 (o*ptg:o*mt+m:end) =0
AQO (m+l:0+1l:0*0-0*m)=-8;
A0 (m+2:0+1l:0*0-0*m)=2;

AQ (o+m+l:0+1l:0*0-0*m)=2;
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AQ (o*m+2*m:o*m+m:end)

:O;

AQ (o*p+2*m+l:o0*m+m:end)

O(o*m+l:0+l:0%0)=
O(o*m+2:0+1:0%0)
0O(o*i+l:0+1l:0%0)
0 (o
0 (o

2;
2;

*m*24+m:o*m+m:o*

8;

o) =

=0;
o)

*p*2+oti:o*mtm:o*
AO0(2*m+1l:o0+1l:0*m*u)=1;
AQ (o*2*m+l:0+1:0%0)=1;

B=y(>

B(l:1:0)=
BO = eye(O,l)r
BO(1,1)=0;

BO (xx,1)=16*PPP*c*c/D;
BO (xx-1,1)=4*PPP*c*c/D;
BO (xx-2,1)=1*PPP*c*c/D;
BO (xx+1,1)=4*PPP*c*c/D;
B0 (xx+2,1)=1*PPP*c*c/D;
B=BO0;

xxXx=B (xx,1);

y = inv (A0) * B;
=(1l:1:m*n);

DD = reshape(C, m,
F=y(DD");

wklwrite ('matA.wkl"',

M = wklread('matA.w
M(m+2,n+2)=0;
Pi=3.14159265;
pid=pi*pi*pi*pi;
Dpid4=D*pi4;
Dp=Dpi4d/32;
uzz=m*c;

uz=n*c;

terimbir=(3*uzz)/ (uz*uz*uz) ;
terimiki=(3*uz)/ (uzz*uzz*uzz) ;

terimuc=2/ (uz*uzz) ;

terimler=terimbir+terimiki+terimuc;

gk=Dp*terimler;
Gerilme Enerjisi=M*

n);

k1'

gk

F,
)7

surf (-Gerilme Enerjisi)

colormap (hot) ;

axis ([0 m 0 n —(50*xxx)

% hObject

o\

e
% handles

:O;

0;

500001)

handle to pushbutton2
ventdata reserved - to be defined in a future
structure with handles and user data

(see GCBO)

75

version of MATLAB
(see GUIDATA)
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% —-—-—- Executes on button press in pushbutton3.
function pushbutton3 Callback (hObject, eventdata, handles)
global g;

global E;

global c;

global m;

global t;

global v;

global n;

global w;

global xx;

global xxx;

global mm;

global hh;

global gg;

xx=((m*n)+1)/2;

D = (E*t*t*t)/(12* (1-v*v));

Xy = g*c*c*c*c/D;

Il
NN B ? 5 38

-H-FJW‘ﬁ w BT O

h=n+2;

xX=xy/2;

AO = eye (o, o)*2O
O(l:o*o-1l:end)=

0 (o*ptm:0*0: end) 22-

0 (o*o-0o*p-p:o*o:end)=22;

0(ot+t2:0+1:0*p)=21;

0(o*o-o*s—-s:o+l:0*%*0-1)=21;

0 (o*m+tm+l:o*m+tm:0*0-0*p-m)=21;

0 (o*k-o+k:o*m+tm:0*0-0*p-m)=21;

2:0+1:0*0)=-8;
o+l:o+l:0*%0)=-8;
3:0+l:0%*0-0)=1;

)

0 (

0 (

( 4
O(o*2+1:0+1l:0%0)=1;

0 (o*m+m:o*m+m:end) =0;
0 (o*mtp:o*mt+m:end)=0;
O(o*i+m:o*m+m:end)=0;
O (o*s+i:o*m+m:end)=0;
0 (o*pti:o*m+m:end)=0;
0 (o*ptg:o*mt+m:end)=0;
O(m+l:o0+l:0*0-0*m)=-8;
0( )=2;

m+2:0+1l:0%*0-0*m
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AQ (o+m+l:0+1l:0*0-0*m)=2;
AQ (o*m+2*m:o*m+m:end) =0;
AQ (o*p+2*m+1l:o*m+m:end) =0;

AQ (o*m+l:0+1:0*0)=-8;
AQ (o*m+2:0+1:0%0)=2;
AQ (o*i+l:0+1l:0*0)=2;
AQ (o*m*2+m:o*m+m:0*0) =0;
AQ (o*p*2+o+i:o*m+m:0*0)=0;

AQ0(2*m+1l:o0+1l:0*m*u)=1;

A0 (o*2*m+l:0+1l:0*%0)=1;

B = eye(o,1);
B(l:1:0)=x;
BO = eye(o,1);
BO(1,1)=0;
BO (xx,1l)=16*w*c*c/D;
BO (xx-1,1)=4*w*c*c/D;
BO (xx-2,1)=1*w*c*c/D;
BO (xx+1,1)=4*w*c*c/D;
BO (xx+2,1)=1*w*c*c/D;
B=BO0;

xxxX=B (xx,1);

y = inv (AQ) * B;

C=(l:1:m*n);

DD = reshape(C, m, n);

F=y(DD");

J=max (F) ;

K=max (J) ;

TU=c*m;

U=mm*gg*hh;

YTU=TU/2;

EI=(0.00560518*w*YTU*YTU) /K;
Ppower=96*U*EI/ (TU*TU*TU) ;
PPP=nthroot (Ppower, 2) ;
D = (E*t*t*t)/ (12* (1-v*v));
X = PPP*c*c*c*c/D;

A0 = eye (0,0)*20;

A0 (l:o0*o-1l:end)=22;

AQ (o*ptm:o0*0:end)=22;

AQ (o*o-0o*p-p:0*o0:end)=22;



EK-1 (Devam) Program Kodu

AQ
A0
AQ
A0

ot2:0+1l:0%*p)=21;

o*m+m+1:o*m+m:o0*0-0*p-m)
o*k-otk:o*m+m:o0*0o-0*p-m)

— e~ o~ —~

0(2:0+t1l:0*%0)=-8;
0(o+l:0+l:0%0)=
0(3:0+l:0*0-0)=1;
O(o*2+1l:0+1l:0*0)=1;
0 (o*m+m:o*m+m:end)
0 (o*mtp:o*m+m:end)
O(o*i+m:o0*m+m:end) =
O(o*s+i:o*m+m:end)
0 (o*pti:o*m+m:end)
0 (o*ptg:o*mt+m:end)

O(m+l:o0+1l:0%*0-0*m)=-8;

0 (m+2:0+1l:0*0-0*m)=2;
O(otm+l:o+l:0*0-0*m)=2;
O(o*m+2*m:o*m+m:end) =0;

0 (o*pt2*m+l:0*m+m:end)=0;

0(o*m+l:o0+l:0%0)=-8;
O(o*m+2:0+1l:0*0)=2;
O(o*i+l:0+1l:0*0)=2;

O (o*m*2+m:o*m+m:0*0) =0;
0 (o*p*2+o+i:o*m+m:0*0)=0;
A0 (2*m+1l:0+1l:0*m*u)=1;

AQ (o*2*m+l:0+l:0%0)=1;

B = eye(o,1);
B(l:1: o) X;
B0 = eye(o,1);
BO(1,1)=0;
B0 (xx,1)=16*PPP*c*c/D;
B0 (xx-1,1)=4*PPP*c*c/D;
BO (xx-2,1)=1*PPP*c*c/D;
BO (xx+1,1)=4*PPP*c*c/D;
BO (xx+2,1)=1*PPP*c*c/D;
B=BO0;

XXx=B (xx, 1) ;
y = inv (A0) * B;

=(l:1:m*n);
DD = reshape(C, m, n);
F=y(DD") ;

wklwrite ('matA.wkl', F, 1,
M = wklread('matA.wkl");
M(m+2,n+2)=0;
ifadebir=E*t/ (2* (1-v*V)) ;
gerilme=ifadebir*M

surf (-gerilme)

colormap (hot) ;

o*o-o*s-s:o0+l:0*0-1)=21;

=21;
=21;

1)
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axis ([0 m 0 n - (50*xxx) 5000007)

o
]
o
]

o
]

hObject
eventdata
handles

handle to pushbutton3 (see GCBO)

reserved - to be defined in a future version of MATLAB
structure with handles and user data (see GUIDATA)
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