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OZET

Max BORN tarafindan gelistirilen kararlilik kriterleri, sirastyla bece, disorder ve DO;
fazlardaki Fe(_y-Alx(x=0.00, x=0.25, x=0.30) sistemlerinin ikinci derece elastik sabitlerini
incelemek igin uygulandi. Atomlar arasindaki etkilesmeler iginde, genellestirilmis Morse ve

modifiye Morse potansiyel enerji fonksiyonlart ayr1 ayr1 kullanildi. Bu fonksiyonlarin ifadeleri,

T
1= 2 )

seklinde tanimlidir. Bu merkezi atomik potansiyeller, Fe(.x-Al, sistemlerinin ikinci derece
elastik sabitleri i¢in ayr1 ayri test edildi. Bir eksen etrafinda uygulanan kuvvet nedeni ile
homojen olarak deforme edilen bu sistemlerin ikinci derece elastik sabitleri hesaplandi.
Sistemlerin kararlilik sartlar1 hesaplanan niimerik degerlerden belirlendi. Modifiye Morse
potansiyeli Kararlilik kriterlerini saglamaz iken m=2 i¢in tanimlanan genellestirilmis Morse

potansiyelinin Born kriterlerini sagladigi gortldii.

Anahtar Kelimeler: Elastik sabitler, iki cisim etkilesmesi, Mekaniksel Kararlilik, Zorlar.



EXAMINATION OF SECOND ORDER ELASTIC CONSTANTS FOR Fe-Al ALLOYS
Esma SAKRAK
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SUMMARY

The stability criteria developed by Max BORN have been applied to the study of the
second order elastic constants for Fe(_x-Alx(x=0.00, x=0.25, x=0.30) in bcc, disorder and DOs
phases, respectively. For the interactions between the atoms, the generalised Morse and
Modified Morse potential energy functions have been used separately. These functions are

given below:

¢('f,~) = (mli D 7"]_1 (e_ma(r-f_r‘)) _ me—a(r_,—ro))

Therefore, these pair interatomic potentials have been tested for the second order elastic
constants for Fe(-Aly) systems. Second order elastic constants in the direction of one axis,
have been also calculated. Finally, the equilibrium conditions have been determined from the
computed numerical values. While the modified Morse potential don’t satisfy the stability

criteria, it is seen that Morse potential defined for m=2 satisfies the BORN criteria.

Key Words: Elastic Constants, Two-Body Interactions, Mechanical Stability, Stres.
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GIRIS

Katilar1 ve mekaniksel 6zelliklerinin yar1 deneysel potansiyel enerji fonksiyonlar ile
incelenmesini ele alacagiz. Konunun genisligi nedeniyle bu calismada yalniz mekaniksel
kararlilik {izerinde durulacaktir. Klasik morse potansiyel enerji fonksiyonu kullanilarak baz fcc
ve bee metallerin mekaniksel kararliligi Milstein [1], Singh [2] ve Najafabadi [3] tarafindan ayri
ayr1 incelenmistir. Bu arastirmacilar: Mie [4], Johnson [5] ve Born-Mayer [6] potansiyel enerji
fonksiyonu kullanilarak bazi fcc (yilizey merkezli kiibik) ve bee (cisim merkezli kiibik) metaller
i¢in bulunan mekaniksel Kararlilik sonuglarinin klasik Morse potansiyel fonsiyonu kullanilarak
bulunan sonuglardan bunlarin daha iyi olmadigini belirtmislerdir. Bu ¢alismanin konusu Fe( ) —
Al sistemleri olacaktir (x=0.25; x=0.30). Ciinkii bu sistemler sanayide ve endiistride aranilan
bir tiir ¢eliktir. Bu ¢elikler ¢ok karmasik yapilarda kararli olduklarindan teorik olarak ¢aligilmasi

diger alasimlara nazaran olduk¢a zordur.

Fe — Al alasimlart iizerine ilk ¢alisma 1932 yilinda Beradley ve Jay [7] tarafindan
yapildi. Bu ¢aligma da, alasimin faz yapisi x-1ginlar1 metoduyla incelenerek x>0.19 igin bce
disorder, DO; ve B, tiiriinde {i¢ ayr1 yap1 belirlendi. Daha sonraki ¢aligmalarda [8], bu yapilar
Fe;Al(DO3) ve FeAl(B,) olarak tanimlandi. Ayrica bu ¢aligmalarda, alasimdaki Al oraninin ve
sicakligimin alagimin mekaniksel 6zelliklerini ¢ok etkiledigi de vurgulanmistir. Yine x=0.25 i¢in

oda sicakligindaki Fe-Al sisteminde DO; — B, doniisiimiiniin gerceklestigi belirtilmektedir [9].

Rudman [10] tarafindan yapilan ¢alismalarda Fe-Al sistemindeki atomlar arasi etkilesim

sistematigi Sekil 1°de verildigi gibidir.
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Sekil 1. Fe( ) Al Sisteminin Atomik Yapisi [10].



Bu sekilde FeAl yapisinin § ve ¥ atomlari birbirinin aynisidir. DO; yapi i¢in ise o ve B,
Fe atomlarini temsil ederken Al atomlarini da y gosterir. Disorder yapi igin o ve B ve 7y
birbirlerinin aynmisidir. X alasim ic¢indeki Al miktar1 olmak iizere Disorder yapi icin [o]=
[BI=[yl=x B, yap1 i¢in [a]#[B]=[Y]; T—0 ve x=0,5 i¢in [a]—0 ise [B]=[y]—1 dir. DO; yap1
icin [a]#[B]#[Y]; x—0,25 ve T —0 i¢in [a]—>[B]—0 ve [y]—1 dir.

DO;— B, doniisiimiinde ise

[al#[B1#[Y], [o]#[BI=[¥] olur.

Doniigiimler esnasinda o’nin durumu i¢in bilinen numune disorder yapi i¢in basit kiibik

orgiidiir. Teorik aciklamalar bu degismezligin [o(] igin x>0,25 te saglandigim gosterir [11].

Prakash [11] tarafindan yapilan bir ¢alismada, Fe-Al sistemi DO; yapida iken her bir Al
atomunun yalniz en yakin komsuluklardaki rastgele dizildigi belirtilmistir. Fe-Al sisteminin
yapisini inceleyen A.Taylor ve Jones [12]’un ¢alismasinda; Al oran1 %18.75 den fazla ise kiibiin
merkezinde Fe atomlarinin, kdselerinde ise Fe ve Al atomlarinin siralandiklar1 belirtilmistir. Fe-
Al sisteminin ii¢ farkli faz halinin alasim igerisindeki Al oranina bagli oldugunu belirterek,
%18,75 den %34’¢e kadar ki aralikta ii¢ faz yapisina rastlanilirken, %34’den sonra ise B, yapu ile
DO; yap1 yavas yavas birleserek tek bir yapiya doniisiip, sonucta (DOs+B,) ve disorder

yapilarinin olustugunu ifade etmistir [13].

Alagim, %0,0 dan %18,75 Al oranina ulagincaya kadar (Disorder+DO;) ve B, yapi
gozlenir. Alasim (DO;+B;) yapiya ulasinca Al atomlart merkezde Fe atomlari da kdselerde
yeralan bce yapida gozlenir. Al orant %25 den az ise kristal yapidaki atomik dagilim tamamen
diizensiz bir yapiya sahiptir. Her bir faz durumunda atomik etkilesimler birbirinden farklidir.
Meydana gelen {i¢ farkli yap1 alasimi olusturan metallerin manyetik 6zelligine de baglidir [10].
Alagimlar i¢in aym tiir etkilesimlerde (Fe-Fe ve Al-Al) i¢cin N atom sayis1 olmak iizere

N=Ng=N,=N katkis1 gelirken farkl1 etkilesimlerde No=2N,=N/2 olmaktadir [7].

Fe(1.x-Al) alasimlarinin faz yapisi {izerine Leamy [13] tarafindan yapilan bir ¢alismada

da
x=0.1875-0.25 arasinda alasim disorder
x=0.25-0.34 arasinda alasim DO;

x=0.34-0.5 arasinda alasim B,



yapilar1 gozlendigi belirtilmistir.

Bu calismada yukarida belirtildigi gibi kompleks yapilara sahip Fe(.-Aly) sisteminin

ikinci derece elastik sabitler,
x =0 i¢cin bee Fe
x = 0.25 i¢in disorder Fe-%25 Al
x =0.30 i¢in DO; Fe-%30 Al

yapilarinda incelenecektir. Ayrica atomlar arasindaki merkezi etkilesimleri tanimlamak igin,
bugiine kadar alasimlarin mekaniksel kararliginda hi¢ denenmeyen genellestirilmis Morse ve

modifiye Morse

D [e_”’“("/"()) _ me‘“(’/_’o)]
_2(m-1
o()=2(m =1
D -1 [ —me<(r;—1y) _ me—zx(r/—ro)]

T
o(ry=20m =1 -
potansiyel enerji fonksiyonlar1 kullanilacaktir.

Her iki durum igin elastik sabitlerin degerleri her potansiyel sabiti i¢in (m=1.5, 2.0, 2.5,

3.0) ayr1 ayr1 hesaplanacaktir.



1. MERKEZI ETKILESIM POTANSIYELLERI

1.1. Kristal Potansiyeli

Kristallere disaridan uygulanan kuvvetlere bagli olarak iyonlarin veya atomlarin sonlu
dizilislerindeki etkilesmeler géz 6niine alinir ve toplam potansiyel enerji bu atomik dizilislerin
yapisinin bir fonksiyonu olarak c¢alisilir. Bir kristalin bir dogrultudaki titresim enerjisi i¢
potansiyel enerjisi ile kiyaslandiginda ¢ok kiigiik oldugu bilinir. Kristal potansiyeli serbest Gibs
enerjisinin ya da i¢ potansiyel enerjinin farkli yaklagimindan tiiretilir. Buradaki uygulamada
potansiyel T ve S’den bagimsizdir. Bundan dolay1 elastik sabitler sadece kristalin atomik

yapisina baglidur.
1.2. Morse Potansiyel Fonksiyonu ve Parametre Yontemi

Fe(1.x-Al(x) sistemindeki toplam etkilesme enerjisi i¢in yalniz atomik etkilesmeler ele
almacaktir. beec disorder ve DO; yapidaki kristal Orgiiler ig¢in atomlar arasindaki merkezi
etkilesmeler 6nce genellestirilmis Morse potansiyel fonksiyonu ile tanimlanacaktir [14]. Morse

potansiyel fonksiyonu,

D [Bme_maﬁ _mBe—arJ:|

T

dir. Burada rj atomlar arasindaki mesafe, D ayrisma enerjisi, o sertlik parametresi ve ry denge
uzakligidir. Bilinen kristal orgiileri en iyi tanimlayan genellestirilmis Morse potansiyel
parametreleri Akgiin modeli [15] ve Girifalco-Weizer [16] metoduna gore parametrize edilmistir
[9]. Bu metoda gore dnce potansiyelin kristaldeki atom basina ikili etkilesim enerjisini verecek

sekilde yazilmasi gerekir.

I D S [gmeme _ oo
(I)([j) _E (m—1) JZ_I:[B € mBe j| O

Buradaki toplam, kristalin biitiin atomlar1 {izerindendir. r; her bir atomun orjine
uzakligidir. Kiibik yapilar i¢in 1 atom koordinatlar1 cinsinden

rP=(L+L+1L)a’ =M a 13

[3P%1)

seklinde verilir. Burada L;, L,, L; atomlarin 6rgiideki koordinatlar1 (Miller Indisleri), “a” ise

orgll parametresidir. L, L,, L; degerleri icin basit kiibik yapilarda bir kisitlama yoktur. fcc



yapilar i¢in L;+L,+L; toplamu ¢ift, bee yapilarda ise Ly, L,, L;,degerlerinin ya hepsi ¢ift ya da

hepsi tek olmalidir. § =¢*® olarak tanimlanur.

Esitlik (1.2) Girifalco-Weizar metoduna gore a, :% denge degerinde ;

1.5

2]~
A amay 16

esitliklerini saglamalidir. Burada B, hacim modiilii, bcc yapilar i¢in ¢=2’dir [17]. Buna gore

yukaridaki tiirev verdigi denge konumu igin;

d D —0aym m __—mm.oa,
(_q)j =—— [mﬁmjoce *o ' —mm,af"e JO“’J:O
da /., 2(m-1) {53 17,
olur. Buradan B’y1 ¢ekip 1,’1 o’ya baglayan baginti
g, )
3™
B = 1,2’3 —mm;0a,
>
12,3 1.8.
B — eocr0
seklinde yazilabilir. oldugundan her iki tarafin “e” tabanma goére logaritmasi alinir ve
diizenleme yapilirsa, ry denge mesafesi
(m-1)"
—mj(xa
1 21,2,36 ’
,=—/In| | =""——
o Z e 7
71,2,3
1.9.

olur. Burada alay ¢arpimi birimsiz oldugundan parametrize isleminde kolaylik saglar. Boylece
bilinmeyen sayis1 o ve D olmak {izere ikiye indirgenir. D ayrisma enerjisi birinci sarttan; esitlik

(1.2);



D= ¢(a0)2(m—1) z (B_mjmaa(’ —mpe ™* )}

1.10.
seklinde diizenlenir.

a sertlik parametresi ise hacim modiilii kullanilarak bulunabilir. Hacim modiilii kristal
yapinin sertliginin bir Ol¢iisiidiir. Ayn1 zamanda birim hiicrenin hacminin bir dv degisimine

karsilik enerjide termodinamik 6zdeslikten dolay: bir degisime eslik eder [18]. Bu degisim

2 2
go_ydp_ydE_ 1 (d(bj

dvdv’  9ca, |\ da’ |

olarak tarif edilir [8]. Hacim modiilii, kristalin sertliginin ya da verilen bir bozulmay1
olusturmak i¢in gerekli enerjinin bir 6lglsiidiir. Hacim modiilii ne kadar biiyiikse kristal o kadar
serttir [19]. Esitlik (1.11)’de V=caj’tiir. (fcc’lerde ¢ = 4, bec’lerde ¢ = 2°dir). Esitlik (1.2) in

(13 2

ay” ya gore ikinci tiirevi alinirsa,

2
d_(l) _ D Z |:mm‘2a2 (Bmmez—mmj(xao _Be—mltxao ):|
da 2(m—1) /35 : 1.12.
_1._D ¥
36a, 2(m—1) 175

mm o’ (Bmme_mm"a" —Be ™% )
1.13

esitligi bulunur. Belirlenen kristal orgiiler i¢in bu hesaplamalar bce yapinin 10. komsuluguna

kadar genisletilecektir.
1.3. Modifiye Morse Potansiyel Fonksiyonu ve Parametrize Yontemi

Son zamanlarda Singh ve Rathore [20] tarafindan tanimlanan modifiye Morse

potansiyeli yalniz fcc Fe nin fonon dispersiyonu i¢in uygulandi. Bu potansiyel =e®

dontsimii ile;
—r [Bme_m“r-‘ —mBe ]

olarak tekrar yazilabilir. Bugiine kadar mekaniksel Kararlilik hesaplarinda hi¢ denenmeyen bu

potansiyel Fe(1-x)-Al(x) sistemlerinin elastik sabitlerinin hesaplanmasinda test edilecektir. Bu



potansiyelin parametlereleri Girifalco-Weizer metoduna gore Akgiin modeli de uygulanarak

parametrize edilmistir [9]. Atom basina etkilesim enerjisi;

1.14
seklinde olup burada rj=mja alinarak;
D N 1 —mm;oa —m;oa
b=—)> 1 [Bme 7 —mPe }
2(m-1) JZ;' : 1.15
esitligi bulunur. a :% denge durumunda bu esitlik Girifalco-Weizer metoduna gore;
dq) D -1 -2 -1 —m.0a, -1 -2 -1 m;0a,
— = m(m. a,” +0a e "' —(m a,” +moa =0
(daja 0 2(m 1)/1/;3[ ( ! 0 0 )B ( ! 0 ’ )B :| 1 16

olup buradan,

“m, G
m Y ¢ "™ (m;+0a,)

B — 01,2,3
m z e "™ (m; + maa,)
11,2,3

GG 2

bulunur = ear, oldugundan her iki tarafin tabanina gore logaritmasi alinir ve ry’a gore

yeniden diizenlenirse

—m (xao (m_l)_l
]

m z (m; +0a,)e
12,3
D e ™ (m; +moia,)

1,23 1.17.

r0=

esitligi bulunur. Ayrisma enerjisi ise

D=0,,2(m=D| 3 (ma,)" (B"e ™ ~mpre ™ )}

(1,2,3

1.18.

olur. Buradan a’ya gore ikinci tiirevi alinarak a=a, daki degeri,



da’> 2(m—1) 11122;3

D m_—mm;aa ) 2,2 -1
+— B T (2aa, +mo'ma, )
2(m-1) mzz“w ’ e

—Be ™ (2maa,* +mo’ma, ) 19

dzq) D [(mjao )—1 (Bme—mmjocao _ mBe—mjocao )

olup, Hacim modiilii;

2¢(a0) D m _—mmoa, 2 2
B= + e '(Cm(oa,)+m (oa,) m,
36 Tootm—Dal 2P (2m(oa,) +m’ (0a,)'m)|

—Be ™ (2m(0ia,) + mm;(aia,)*) 190,

seklinde diizenlenir. Belirlenen kristal orgiiler iginde bu hesaplamalar da bec yapmin 10.

komsuluguna kadar genisletilecektir.



2. MEKANIKSEL KARARLILIK

2.1. Kararhhk

Metallerin mekaniksel Kararliliklart iizerine yapilan ¢alismalarin 6énemli bir kismin
Max Born'un teorisi olusturur. Born'a gore bir kristal orgiiniin mekaniksel olarak kararli
olabilmesi igin tlzerine hi¢ bir dis kuvvetin uygulanmamasi gerekir. Born bir kristali
termodinamiksel sartlar altinda inceleyerek genel bir sonuca ulagsmisti [21]. Bu sonuglardan
birisi, tek bir kristal orgii kendiliginden kii¢iik bir deformeye ugrarsa da termodinamiksel

sartlarda mekaniksel olarak kararlilig1 bozulmaz.

Born, kiibik kristaller igin teorisini olustururken atomlar arasinda yalniz merkezi
etkilesimleri dikkate almigtir. Bu nedenle kiibik kristallerde mekaniksel Kararlilik i¢in gerekli
matematiksel ifadelerde atom-atom etkilesimleri dikkate alinmaktadir. Born'un matematiksel
ifadeleri ilk defa kiibik bir 6rgii i¢in Misra tarafindan uygulandi. Misra, iki-cisim etkilesmesi
i¢in Mie-tipi bir potansiyel fonksiyon kullanarak fcc ve bee metallerin mekaniksel kararliligini
inceledi. Bu c¢alismada bce kristallerin ancak n>5 igin mekaniksel Kararlilik gdsterecegi

vurgulanmistir [14, 22, 1].

Milstein [14] tarafindan yapilan ¢aligmada kiibik bir kristale Born Kararlilik kriterleri
uygulanirken dis kuvvet altinda kristalin tek c¢esitliliginin bozuldugu kabul edilir.
Calismalarinda genel Morse potansiyeli fonksiyonunu kullanan Milstein ikinci dereceden elastik
sabitlere gore mekaniksel Kararlilik (C;;>C;,) sartinda inceleyerek; fcc metallerin siirekli
kararli, buna karsilik bce metalleri igin C,,/C,, oraninin maksimum 1.36 ve minimum 1 oldugu

bolge smirlarinda bu yapinin kararli olabilecegi vurgulandi.

Najafabadi ve Kalonji [3] Lennard-Jones, Johnson 1 ve Klasik Morse potansiyel enerji
fonksiyonlarini kullanarak Fe, Cu, Ni ve Ag elementlerinin mekaniksel kararliligini incelediler.
Sonugta; Lennard-Jones potansiyelinin fcc oOrgiiler i¢in kararli yapilart Johnson 1 ve Klasik
Morse potansiyelerinin ise bcc kristaller igin kararli yapilar1 daha iyi tanimlayabilecegi
belirtildi. Ayrica bu arastirmacilar her merkezi-etkilesmeli potansiyelin materyallerin

mekaniksel kararliligina uygulanmasi gerektigini 6nemle vurguladilar.
2.2. Born Kararhlik Kriterleri

Born kararlilik kriterleri metallerin ikinci derece elastik sabitleri ve birim yiizeydeki
enerji yogunluklarina bagli olarak incelenir [14, 22, 1]. ikinci dereceden elastik sabitlere bagl

olarak Kararlilik kriterleri:
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a. Kristalin elastik sabitleri daima pozitif olmali

b. Kristalin denge halinde Cauchy bagintis1 (C;,=C,4) saglanmali

c. C;1 > C2> 0 olmali.

d. (C11/C12)> 1 olmalidir.

Yiizey birimi bagina enerji olarak tarif edilen Bj-'ler cinsinden Kararlilik sartlar ise;
a. Bjj’lerin herbiri pozitif olmaktadir.

b. (B12-By; )> 0 olmaktadir.

c. Bii(By»tB3)-2B; >0 olmaktadir.

d. Kristalin denge halinde kristal simetrisi nedeniyle B;;=B,, ve B =By

olmaktadir.

e. Simetriden dolayr B;; ve B,; deki azalmaya Kkarsilik oOrgii parmetrelerine

bagli olarak B,, ve B, degerleri artmaktadir.

f. Kararlilik Sinirlar1 b ve ¢ sartlari arasindaki alandir. Born Kararlilik kriterleri bir¢ok

arastirmaci tarafindan metallere uygulanmistir [1, 2, 23].

Sonuglarin fcc kristaller igin ¢ok iyi oldugu not edilirken bcec ve sc yapilar

icin kismen iyi oldugu belirtilmektedir.
2.3. Kristal Orgiiniin Etkilesme Enerjisi

Bugiine kadar metaller lizerinde yapilan Kararlilik c¢alismalarinda kristal Orgiiniin
toplam etkilesme enerjisi yalniz iki cisim etkilesmelerine gore tanimlanmistir. Atomlar arasi

iyon-iyon etkilesmeleri dikkate alinarak orgiiniin etkilesme enerjisi,

1
E(aO) :E”Z ¢(7”j)
hbsls 2.1.

seklinde tamimlanir. Burada n birim hiicredeki atom sayis1 olup fcc yapidaki icin 4, bec yapidaki
icin 2 dir. ¢(rj) ise iki cisim etkilesme potansiyel enerji fonksiyonudur. Giris boliimiinde

bahsedildigi gibi alasimlar tizerinde mekaniksel Kararlilik ¢aligmalari 6rgiiniin toplam etkilesme

enerjisi Rudman [10] tarafindan tanimlanan hesaplanma yontemine gore yapilir.
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Bu modelde, A ve B alasimi olusturan elementler olmak iizere en yakin komsuluklar

i¢in etkilesme enerjileri

E, +E

I/l — EAB _—44 5 BB 25
E,+E

V2 :E'AB_ AA2 BB 15
E" +E"

V3 — E"AB_ AA2 BB Y

seklinde verilmistir.

Burada E g, E " ap strastyla 1., 2. ve 3. komsuluklari farkli atomlar arasindaki etkilesim

enerjileridir. Buna gore her komsulugun enerjisi birbirinden bagimsiz olarak;

E, :4n{(1—x)EAA —xE,, +(2x(1—x)+%5121j1/1}

2.5.
E, =3n|(1-x)E' ,,—xE',, +[2x(l - X)+ 1 (S5 —28} )sz}

i 4 2.6.
E, =6n (1-x)E" ,,—xE",, J{zx(l -X) +%(S321 +28] )]VJ

L 2.7.

verilir. E;, S;;’den bagimsizdir. S;; parametreleri daha genis olarak bu boliimde agiklanacaktir.

Ayrica Leamy [13] DO; yapiya ait yukaridaki esitlikleri kullanarak enerjiyi

3 2

1 .
E<r,) ZE”Z Z qN’¢<r,)
=l j=l 2.8.

seklinde genel bir baglantiya tanimlanmistir. Esitlik (2.8)’deki qNi alasim katkisidir. Sonugta

birinci ve ikinci komsuluk enerjileri potansiyel fonksiyona bagh olarak;

ENN } _ |:¢AIAI + ¢FeFe _ ¢ :|
- FeAl
ENNN 2

"2 2.9

ifadesiyle verilir. Rudman [10] ve Leamy [13] tarafindan tamimlanan enerji bagmtilan

ayrintilariyla ¢ikarilabilir.



12

2.4. Fe-Al Alasimda Atomik Etkilesimler

Fe-Al alasimmin disorder, DO; ve B, yapilar1 farkli aliiminyum oranlarindan
olugmaktadir. Sekil 1’de verilen Fe(;x-Al, alasiminin atomik yapisina gore o, B ve y atomlari

arasindaki bagintilar;
X=0.25 disorder yap1 igin [o(]=[B]=[7] 2.10
0.34<x<0.5 arasinda B, yap1 i¢in [at]£[B]#[Y] 2.11
x=0.5 ve T—0 iken [B]=[Y]=1 ve [a] >0
0.25<x<0.34 arasinda DO; igin [a]#[B]#[Y] 2.12
x—0.25 ve T—0 ise [a]=>[B]—0 ve [y]—1 2.13
olur.

o, B, v, atomlarmin sayist Ny, Ng, Ny olmak iizere her birinin atom sayist N=N,=Ng=N,
olur. Bu say1 ayni zamanda ayni tiir atomlar arasindaki etkilesme sayisini gosterir. Farkli iki

atom arasindaki etkilesme sayisi ise;

72 dir [10]. Kristal orgiideki atomlarin etkilesimlerini yapilarina

bagli olarak tanimlayan S parametresi
S =2(le]-x)+([(B]-x)+([¥]-x) 2.14

seklinde tanmimlanir [10, 7]. S=1 ise diizenli (DO; ve B,), S=0 ise diizensiz yapiy1 (disorder)
tanimlar. Esitlik (2.14)’de esitlik (2.13) bagintilar1 kullanilarak Fe_y-Al), sistemi i¢indeki ayni

atomlar arasindaki etkilesimler

S, =2(x—[a)) 2.15
ifadesi, farkl: tiirdeki atomlar igin,

Sy, = 2([a]+[r]-2x) 2.16

esitligi bulunur. 0.25<x<0.5 araligindaki maksimum disorder yapimin Fe-Al alagiminda Al

atomlarmin o rgiisii lizerinde olmayip, her iki durumda da Al atomlarinin y rgiisii lizerinde
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oldugu bilinir [12]. Bu sartlar altinda S’nin alabilecegi maksimum degerler asagidaki gibidir

[10, 7].
B, (x<0.5) yapi igin; Si1 = 2%, S3;=0
DO;  (x<0.25) yap1 i¢in; S11=2x, S3;-4x
DO;  (x<0.25) igin S3;=(1-4x), disorder yapida ise S;;=S;;=0 dur.
Burada S;;=Syn ve S3;=Snnn esitlikler tanimlanarak Rudman [10] gésterimine gore

birinci ve ikinci en yakin komsuluklardaki Fe-Fe, Al-Al ve Fe-Al etkilesimlerinin katkilar

N = lev-2r =53]

2.17
v e g2 gy _16x+8]
N tere _g v — Sy +8x7 —16x +8
2.18
1
T
2.19
w1 [ 2 2 2]
N _g 28w — Sy —8x
2.20
N :%[S;N 4y +44]
2.21
w1 [ 2 72 2 ]
N e _Z Siww — 28y —8x" +8x
2.22

seklinde verilmistir [10, 7]. Yukaridaki esitliklerdeki NN ve NNN yazilimlar1 birinci ve ikinci

komsuluklar1 gosterir. Buna gore Fe-Al sisteminin ikinci komsuluga kadar olan toplam enerjisi
1 . ) ) NN NN NN
E(/,) = E [[SN;v‘el'equeFe (n+ SNAVIJ,Z1¢A1AI () + 4NFVe]:/41¢FeA1 (’")]"’ 6NF\Z}/~‘Z P(r)+ 6N,<;/1],Z7 Py (1) + 3NF\3/47 Prens (r)]z 23

olup bu ifade qNi alagim katkis1 cinsinden,

1 .
B ZE”Z 2. aNig,,
=l j=1 2.24

seklinde yazilir [13].
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Alagimdaki qNi katkilariin hesaplanmasinda belirgin hususlardan birisi de Fe-Fe ve
Al-Al etkilesimlerin katkilarinin ayni komsuluklar igin Fe-Al etkilesim katkilarindan kii¢iik
olmasidir. Bu kurumda katki paymin biiylik kismu farkli tiirdeki atomlarn etkilesimlerinden
gelmektedir. Etkilesimlerdeki potansiyel fonksiyon aymi oldugu i¢in enerji (2.24) bagmtisini

acik yazacak olursak Ny, N, 1. ve 2. komsulardaki atom sayisi olmak iizere,

1 1 1
E= | (N N3+ V0 e W ey e
(2.25)
esitligi yazilabilir.
Yukaridaki (2.25) esitligindeki etkilesim parametreleri (N ve S’ler) Disorder ve DO; faz

yapilar1 ayri ayr1 hesaplandi. Esitlik (2.17-2.22)’dan hesaplanan degerler Tablo 1’de verildi.

Cizelge 2.1. Fe-Al Sisteminin Hesaplanan Etkilesim Parametreleri [9]

Sistem X Say | S NN NN NN NNN NNN NNN
NFng NAIAI NFeAl NFeFe NAIAI NFeAl

Disorder | 0,25 0 0 0,5625 | 0,0625 0,375 0,5625 0,0625 0,375
DO, 0,3 0,6 0,8 0,34 0 0,6 0,56 0,1 0,4

Bu cizelgedeki degerler ikinci derece elastik sabitlerin hesaplanmasi ve buna bagh

olarak Hacim sabitlerinin hesaplanmasinda kullanilacaktir.
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3. ELASTIK SABITLER

3.1. Hooke Yasasi
3.1.1. Bir Boyutlu Hooke Yasasi

Zor etkisinde kalan bir boyutlu kati cisim uzar veya kisalir. Zor, esneklik sinir1 denilen
bir degerden daha kii¢iik oldugunda; zorlanma tersinirdir. Yani, zor ortadan kalktiginda, cisim
eski sekline doner. Yeteri kadar kiiciik zorlar i¢in, zorlanmanin biiyiikligii, uygulanan zorun
biiyiikliigli ile dogru orantilidir. Kat1 cisimlerin bu 6zelligi ilk olarak 1638 yilinda Galileo
tarafindan ele alindi. Galileo’nun elinde, o zaman icin, ne deneysel sonuglar ne de
yararlanabilecegi teorik bir ¢alisma vardi. Galileo’dan yaklasik kirk yil sonra, 1676 yilinda,
Robert Hooke bu konuyu ciddi bir sekilde ele aldi ve bugiin onun adi ile anilan esneklik
yasasini ortaya koydu [24].

Hooke yasasina gore, izotropik bir tele tek eksenli bir ¢ germe zoru uygulanirsa, tel

dogrultusunda boyuna € zorlanmas1 meydana gelir. Bu iki nicelik birbirlerine,
e=So veya o=Ce¢ 3.1

esitlikleri ile bagldir. Burada S ve C sabitlerdir. C ye Amerikali yazarlar sertlik (stiffness) sabiti,
Ingiliz yazarlar ise Young Modiilii veya sadece modiil demektedirler. S ye Amerikali yazarlar

yumusaklik (Compliance) sabiti, Ingiliz yazarlar ise sadece sabit demektedirler [24]. (3.1)

esitliklerinden,
1
C=—

S

oldugu gortiliir. Bu da, sertlik ve yumusaklik deyimleri arasindaki zithig1 agik¢a gostermektedir.

Kiiciik zorlanmalar igin kristallerde zor ile zorlanma arasindaki bagimliligin lineer
olusu, basit bir tartisma ile aciklanabilir. Bir kristaldeki atomik birimleri bir arada tutan bag
kuvvetleri; iyonik, metalik, kovalent veya van der Walls tiiriindendir. Bu bag kuvvetlerinin
hepsi, atomlar veya iyonlar arasindaki uzun mesafeli elektrostatik ¢ekim kuvvetlerinden
olusurlar. Kristallerdeki elektron bulutlarin iist {iste gelmesi ise kisa mesafeli itici kuvvetler
tarafindan engellenir. 1ki atomun merkezleri arasindaki dogal bir r, uzaklig1 igin, bu kuvvetler

birbirlerini dengeler ve net kuvvet sifir olur [24].
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Net kuvvet, potansiyel enerjinin negatif gradyenti oldugundan, zor etkisi olmadig1
zaman, atomlar arasi r=r, uzakliginda minimum olan bir V, potansiyel enerji fonksiyonu

bulunmalidir.

Simdi bir boyutlu kristale r ekseni dogrultusunda bir F kuvvetinin uygulandigini ve bu
kuvvetin etkisi altinda atomlar arasi uzakligin u=r-r, kadar degistigini kabul edelim. Bu
durumda, kristalin V potansiyel enerjisi, u ya bagli olarak degisir. Bu degisimin nasil oldugunu
gorebilmek i¢in, V) potansiyel enerji fonksiyonu r=r, noktasi civarinda Taylor serisine agalim

ve bu seride r-r,=u ifadesini kullanalim. Bu yapildiginda,

V(r)=V(ra)+u(—dZ(r)j +£(d2V(r)j +
r .

20 dr?

r=r,

(dV(r)j
dr

tegetinin egimi oldugundan sifirdir. Yine, kiiciik yer degistirmeler icin (3.2) serisindeki u” den

3.2

ifadesi elde edilir [25]. Burada, "% terimi V(r) potansiyel enerji egrisinin r=r, daki

daha biiyiik dereceli terimler ihmal edilebilir. Boylece (3.2) esitliginden,

V)=V () + %(d;zg")]r_n

bulunur. Bu da,

o AV _ _(sz(r)] y
dr dr’ -

o 33

ifadesini verir. Bu ifadeye gore, uygulanan F kuvvetinin, meydana gelen u degisimi ile dogru

orantili oldugu goriiliir. Bu ise, Hooke yasasidir.

Hooke yasasinin dogal bir genellestirilmesi olarak, {ist {iste binme prensibinin
kullanilabilecegi ve ortanin her noktasindaki €; zorlanma bilesenlerinin G; zor bilesenlerine
lineer olarak baglanabilecegi kabul edilir. Boyle bir genellestirme, ilk olarak 1829 yilinda
Cauchy tarafindan yapilmstir [24].

3.1.2. Genellestirilmis Hooke Yasasi

Esnek ortam sabit sicaklikta tutuldugunda; o;; ile €; tensorleri arasinda bire bir
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Gij= Fjj (€11, €22, ... , €12) , (1=1,2,3) 3.4

analitik fonksiyonunun var oldugunu ve &; zorlanma bilesenlerinin hepsi sifir oldugunda, Gj; nin
de sifir oldugunu kabul edelim. Son kabul, baslangicta zorlanmamis durumdaki cismin iginde
zorun da olmadigini saglama baglar. (3.4) esitligindeki F;; fonksiyonu, bir boyutlu hal i¢in (3.2)
ve (3.3) esitliklerinde yapildig1 gibi, €; ler cinsinden Taylor serisine agilir ve sadece lineer

terimler alikonursa,

Gij =Cyn€ (la jama n= 15273)

ijmn™" mn > 35
elde edilir [24]. Yine,
gij = Sj/'mndmna(i’j7m7n = 17273) 36

olur.(3.5) esitligindeki Cj, sertlik katsayis1 ve (3.6) esitligindeki S;, yumusaklik katsayisidir.
Bu katsayilar, genel olarak cismin i¢inde noktadan noktaya degisir. Bu katsayilara esneklik
katsayilar1 da denir. Eger bu katsayilar cisim i¢inde sabit ise, 0 zaman ortamin homojen oldugu

sOylenir [24].
3.2. Zor — Zorlanma

Temel denge termodinamiklikleri anizotropik zor ve zorlanmalarin durumuna
genellestirilebilir. Termodinamik hesaplamalar igin, kristalin anizotropik elastik bir ortam
oldugu diistiniilmelidir. Uygulanan zorlar diizgiin ve tanimlanan kristal ylizeyinde sabit olursa
zorlanma sonuglar1 da izotropik, yani kristal i¢inde diizgiin olur. Rastgele uygulanan ilk zordan (

rastgele bir ilk konfigiirasyondan ) yeni son bir konfigiirasyondan sonlu bir zorlanma

diisiiniilecek olursa; Kiitlenin kiigiik bir elementinin konumunu ilk konfigiirasyonda X ile ve

son konfigiirasyonda da X ile gdsterilsin.

Homojen zorlanmalar i¢in X ve X vektorleri

X, = Z%XJ
] 3.7

esitligine gore lineer bir donlsiimle birbirine baglidir. Burada i, j indisleri kartezyen

koordinatlart gosterir ve x, y, z yada 1, 2, 3 degerlerini alir.

Ters doniisiim ise
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X; = 2.5,
j 3.8
olur. Agik¢a o ve § matrisleri birbirinin tersidir :

z aij&jk = Sik
i 39

doniistimiiniin tanimindan

o =i
"X,

X,
5 %,
j 3.10

yazilabilir. Homojen zorlanmalar igin oy ve &; sabitleridir yani kristaldeki yerlesimden

bagimsizdir.

X den X’e zorlanmada yer degistirme U ise

U = X;— Xi 3.11
ile tammlanir. Yer degistirme gradyenti
. adu,
i~ v
oX, 3.12

olup, (3.11)’in Xj’ye gore diferansiyelidir. (3.12) ile (3.10)’iin karsilastirilmas: yer degistirme

gradyentleri ve doniisiim katsayilar1 arasindaki bagintiya gotiiriir :

% =0, +U, 3.13

Ujj homojen zorlanma igin sabittir.

X den Xe zorlanmanin diger dl¢timii kristaldeki kiitlenin her iki elementi arasindaki
mesafenin degisimidir.

(3.7) ve (3.13) den

2% =2 0,0, XX, =3 X742 X X,
i 1 y 314

ijk
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n

olur, burada 'VLagrangian Zorlanma parametreleri olup

1
Ny = E(uij tu;+ zukiukj)
k 3.15

dir. (3.14) deki X’nin uzunlugunu hesaplamada koordinatlarin merkezi rastgele oldugu igin,

sonu¢ ilk konfigiirasyonda AX niin ve son konfigiirasyonda AX niin terimlerinde

yorumlanabilir ve kristaldeki kiitlenin iki elementi arasinda

[ax[ - |aX] =2y m,ax A%
; 3.16

n

bagintis1 yazilabilir. ' nin simetrik oldugu yeri i M oldugu (3.15)’dan gériiliir ve (3.13)

nin eklenmesi ile

1
n; = 5(; 0 Oy — Sijj

3.17

olur. Kristalin son konfigiirasyonu ilk konfigiirasyon veya Y doniisiim katsayilar1 yada Uj; yer

degistirme gradyentleri terimlerinde tayin edilebilir. Lagrangian zorlanmalari (nij) kristal

donmeleri hakkinda bilgi icermedigi i¢in tam bir tanim vermez [24].
3.3. Zorlar ve Elastik Sabitler

Uygulanan zorlar tekrar T; tensorii ile gosterilsin. Birinci ve ikinci termodinamik

kanunlarmin bilesmesinden dU=TdS-dW bulunur. Bu bagintiy1 incelemek i¢in konfigiirasyonun

X den X+AX ¢ degisiminde uygulamak, zorlara karsi kristal tarafindan yapilan dW isinin
hesaplanmasi gerekmektedir. Basing-hacim durumunda dW=P.dV’dir.

—

X konfigiirasyonunda kristal yiizeyi Sve ylizey elementi dS olsun. Uygulanan zor

nedeniyle dS deki kuvvetin i bileseni

fi:z%dsﬁj
i 3.18
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dir. AX zorlanmasma karsi yer degistirme gradyentleri AUU olsun. I ydniinde dS nin yer

degistirmesi
AX, =Y Au, X,
k 3.19
olur. dS ye uygulanan zora karsi kristal tarafindan yapilan is
- fAX, =-) 1,dSAU, X,
i ijk 3.20

—

olur. Kristal tarafindan yapilan is ise S yiizeyi lizerinden bu ifadenin integralidir. Bu yiizey

integrali Gauss teoremi ile bir hacim integraline doniistiiriilerek incelenebilir :

AW = _I Z TijAUikadsj = _I TijAUijdV = —z TijAUijV()z)
v i

s ik

3.21

T; ve AU; sabitlerdir. T; ve AU nin asimetrik kismi (3.21) deki 1 ye katkida

An

bulunmadig icin AU; (3.15)a gore ~ 'Vile yer degistirebilir. Bu durumda (3.21) diferansiyel

sekilde yazilabilir;

dW =-V) 1.dn,
i 3.22

Boylece Zor-Zorlanma degiskenleri igin birinci ve ikinci termodinamik kanunlarinin

bilesimi

dU=Tds+ V> tdn,
i 3.23

olur.

F=U-TS olup F’nin diferansiyeli

dF =-8dT+ V) t.dn;
ij 3.24
(x)

olur. Bu durumda U, konfigiirasyon ve entropi (S) nin F ise konfigiirasyon ve sicakligin bir

fonksiyonu olarak diisiiniilebilir.
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U=U(x,S)

F=F(x,T) 3.25

Eger uygulanan zorlar sistemi ve kristali birlikte 6telerse U ve F hal fonksiyonlarinin

degismedigi hatirlatilmalidir. Bu durumda fonksiyonel bagimliliklar

U(;(, S) = U(ia nij s S)
F(x,T)=F(X,n;,T) 3.26

yazilabilir, burada M terimi X den Xe Lagrangian zorlanma parametreleridir. Bagimli

degiskenler i¢in ifadeler ; (3.23)’den

., du
T = \% l(a_)sn'
M 327
oe
S, 328
ve (3.24)’den
_, OF
T = Vv l(a_)T'q'
M 3.29
-
JaT), 3.30

N’ goésterimi Dbiitlin  diger My ’larin mMy’ye gore diferansiyelde sabit tutuldugu

anlamindadir ve mn gosterimi ise biitiin m;’lerin sabit tutuldugu anlamindadir. Zorlar igin

esitlikler X ilk konfigiirasyonunda yani N;=0 da incelenecektir. Yani zorlanma ile zorlarin

e, (X +4%) -1, (X)

degisimi hesaplamak icin biri (3.27) yada (3.29) den farkim

hesaplamalidir. Daha genel bir tanim ise rastgele bir son konfigiirasyonda ( X ) incelenen zorlara

goturur :

. . 0
fcij(X)=V(X) 1%‘,&&%&%)5‘1' 3.31
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V() z““‘%(anu

3.32

burada X den X e zorlanmalar o ve mjy ile oOlgiiliir. Sag taraftaki fonksiyonlar ise X de
incelenir. S ve T icin sabit hacim altinda sabit bir konfigiirasyonda yer degistirmeler
incelenebilmektedir. Eger zorlar bir izotropik basing ise drnegin t; =PJ; olabilir. Boylece (3.27)
ve (3.32) esitlikleri denge sartlar1 olarak diisiiniilebilir. Ciinkii bu esitlikler dengedeki kristale

etkiyen anizotropik kuvvetleri belirler.

Ikinci, {igiincli ve daha yiiksek mertebeli elastik sabitler, hal fonksiyonlarinm ikinci,
liciincii ve daha yiiksek mertebeli zorlanma tiirevleri olarak tanimlanir. Ikinci, {i¢lincii ve

dordiincii mertebeden adyabatik elastik sabitler [24];

o°U

S -

CijkL =V I(WJ
il Jg,

3.33
o’U
CIS mn = V_l
- (aﬂﬁaﬂuaﬂm ]Sn' 334
84
CS _ V—l
. MM, M, M
AR s 3.35
ve izotermal elastik sabitler ise
2
C;'-kL =V (a—FJ
aﬂﬁaﬂkL T’ 336
CgkLmn = V_l a F
angankL mn ' 3.37
84
C’IT 1M, = V_l
g (anijankLanmnanpq JTT]' 338

elastik sabitler, n;; zorlanmalarinin X den Olciildiigii ve tlirevlerin X de yeni M =0 da

incelendigi rastgele bir X konfigiirasyonunda tanimlanr.
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(3.26)’ye gore U ve F, n;; zorlanmalarinin giiclerinde genisletilebilir :

U(X.n;.8)=U(X.8)+ VZ oM+ VZ CS MM, + oo

kL 3.39
(X Mij» ) (X T) + Vz TNyt > Vz CgkLT]ka ''''''
e 3.40

T;j zorlanmalari simetrik oldugu igin elastik sabitler tam bir Voigt simetrisine sahiptir.
Voigt simetri, elastik sabitlerin i ve j indislerinin i¢ degisimi altinda sabit oldugu anlamindadir.

Ayrica elastik sabitler ij ve kl ¢iftlerinin degisimi altinda da sabittir. Ornegin, ya adyabatik yada

izotermal sabitler [24],

CijkL = CjikL = CkLij = 3.41

Boylece ij indis ¢iftlerinin tek bir o indisi ile yer degistirdigi Voigt gdsterim metoduna

gore
ti=11 22 33 32yada 23 31 yadal13 21 12 342

a=12 3 4 5.

Voigt notasyonunda, adyabatik yada izotermal elastik sabitler tamamen simetriktir :

Cyp =Cpa
Copy = Cogp = Ciop = voon
C

cam it = Cagy = -err "

3.4. ikinci Dereceden Elastik Sabitler

Born-Haung [25] kriterlerinden birisi de kristallerin ikinci dereceden elastik sabitleri

tizerindedir. Bir kristal 6rgiiniin etkilesme enerjisi Cj; elastik sabitlerine bagh olarak,
z CU i~

ifadesiyle tanimlanir [1]. Burada S; ve S; enerjideki artma nedeniyle olusan kiigiik zorlardir.
Kiibik simetrili kristaller igin {i¢ bagimsiz elastik sabiti (Cy;, Cy,, C44) vardir. Ayrica merkezi

etkilesimler i¢in C;;=C,4 Cauchy bagintis1 saglandigindan C;; matrisi
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_Cn ¢, ¢, 0 0 0
¢, ¢, ¢, 0 0 0
[C ]: C, C, ¢, 0 0 0
Y 0 0 0 ¢, O 0
0 0 0 0 ¢, O
| 0 0 0 0 0 C,]
seklinde yazilir. Bu matrisin a¢ilimindan
C2>0, C1>0 3.44
¢, C
1 2]y 0, (C121 _Clzz)
G Gy 345
bagintilar1 bulunur. Esitlik (3.45) sartindan,
Ci/Ci>1 3.46

olmasi gerektigi bulunabilir. Yukaridaki (3.44, 3.45, 3.46) esitlikleri Born kriterleri olarak

bilinmektedir. Ayrica matrisin geri kalan kismindan da

Cll C12 C12
C112 C~’12 CIZ > 0’ (Cll + 2C~’12) > 0
C112 C~’12 CIZ

3.47
sart1 bulunur. Ikinci derece elastik sabitler, Born Kararlilik ilkesinin kullanilan, potansiyellere

bagli olarak [1, 25].

1
C, =5 na > L‘l‘qjlriz),q.Ni
Lias 3.48

1
C,, =-na, z Lf-léﬁlrlvz)-qu
8 Liss ! 3.49

kullanilarak gériiliir. Buradan L;, Miller Indisleri (j=1,2,3), ¢ potansiyel fonksiyon ve gN’de

alagim katlardir.
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3.5. Hacim Modiilii
Eger izotropik olmayan bir madde, p hidrostatik basicinin etkisinde kalirsa; o zaman,
O, =—poy,

ve

&= Sijklo-kl = _p§leyk1 = _pSijkk

olur. Hacim degisimini veren degisim ise,
A=¢,==pS;y

123

3.50
= _p[Sn +8, + 85 +2(S, + S8, +S31)]

dir. Bu ise, yumusaklik katsayilari matrisinin sol st kdsesindeki 9 elemanin toplamidir. Kiibik

kristaller igin,
A=-3(S,, +25,)p

elde edilir. Bu ifade izotropik kristaller i¢in de gegerlidir. Hacim modiilii, sikisma halinde genel

olarak

B_P_ P 1
~A  pSiikk S, +S,, + Sy +2(S, +S,, +5;,)

dir. Bu esitlikten kiibik ve izotropik kristaller igin,

1 E 1
B= = :_(C11+C12)
3(511 +2$12) 31-2y) 3

bulunur [24].
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4. Fe.y-Al SISTEMLERINDE KARARLILIK HESABI

Ikinci derece elastik sabitlere bagl kararlilik esitlikleri genellestirilmis Morse
potansiyel fonksiyonu ve Modifiye Morse potansiyel fonksiyonu kullanilarak hesaplandi. Bu
hesaplamalar potansiyel parametresinin m=1.25, m=1.5, m=2.0, m=2.5, m=3.0 degerleri igin
ayrt ayri yapildi. Elde edilen hesaplama sonuglar1 eklerde detayli olarak verilmis olup,

hesaplamalardan elde edilen sonuglar sekiller halinde bu boliimde verildi.

4.1. Degerler Tablosu

Cizelge 4.1. Fe(.\-Aly Sistemleri igin genellestirilmis Morse, Potansiyel parametrelerinin

hesaplanan degerleri [9]

o Io Dx10"?
Sistem m B

(A" (A% (erg)

1.25 2.8641 | 2.5681 | 10.4895 1504.71

L.5 2.0140 | 2.6592 8.7705 211.77

Fe 2.0 1.3855 | 2.8475 6.6832 51.95

2.5 1.0822 3.048 5.2933 27.086

3.0 1.0022 | 3.1245 4.5238 22.90

1.25 2.7331 | 2.6005 9.7742 1222.71

1.5 1.9196 | 2.7060 8.0605 180.305

Fe-25%Al | 2.0 1.3268 | 2.9228 6.0432 46.94
2.5 1.024 | 3.1473 4.7232 25.093
3.0 0.9045 | 3.3642 2.6875 20.96

1.25 2.6873 | 2.6057 9.5572 | 1087,944

L.5 1.8853 | 2.7168 7.8343 167.67

Fe-30%Al | 2.0 1.2525 | 2.9626 5.8105 44.84

2.5 1.0003 | 3.1855 4.5213 24.104

3.0 0.8887 | 3.3972 2.5714 20.47
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Cizelge 4.2. Fe(; Al Sistemleri icin Modifiye Morse potansiyel parametrelerinin degerleri [9]

o Io Dx10"?
Sistem m B
(A" (A%) (erg)
1.25 1.3982 297185 | 2.02315 62.756
1.5 1.29149 2.9837 1.9706 | 47.1593
Fe 2.0 1.08885 3.0074 1.8655 26.434
2.5 0.94574 3.0321 1.7528 | 17.5838
3.0 0.83885 3.0542 1.6477 12.961
1.25 1.295066 3.06175 | 1.87622 | 52.7188
1.5 1.20008 3.07577 | 1.82431 | 40.1912
Fe-25%Al | 2.0 1.010107 | 3.102785 | 1.71985 | 22.9689
2.5 0.875675 3.12972 1.6115 | 15.4962
3.0 0.77606 3.15231 1.5121 | 11.5512
1.25 1.28192 3.11392 1.8233 54.153
1.5 1.15705 3.12503 | 1.78366 37.188
Fe-30%Al | 2.0 0.92216 3.15366 | 1.67823 21.453
2.5 0.84216 3.18163 1.5705 14.576
3.0 0.74615 3.2048 | 1.47285 | 10.9282




4.2. Fe’de Kararlihik Hesabi

4.2.1. Genellestirilmis Morse Potansiyeli Kullanilarak Elde Edilen Sonuclar

28

———m=125----- m=1.5 —&— m=2.0 —&—m=2.5 m=3.0 |

6,5

55 -

4,5

C11

3,5

2,5 ‘._.-*Hﬂ-_“‘

1,5 1

————— e
—— e ——

0,5

T T T T T T T T T T T T T T T T T T T
280 2,81 282 28 284 285 286 287 288 28 290 291 292 293 294 295 296 297 298 299 3,00

a4

Sekil 4.1. Fe i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan C;,(erg/cm®)-a, (A°) egrileri.
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———m=125 - m=1.5 —&—m=2.0 —8—m=2.5 m=3.0

6,5 -

5,5 A

2,5 A
1’5 4 A—h——A——A—A A A A N N N N N N A R R .
0,5 T T T T T T T T T T T T T T T T T T T

2,80 2,81 2,82 2,83 2,84 2,85 2,86 2,87 2,88 2,89 2,90 2,91 2,92 293 294 2,95 2,96 2,97 2,98 2,99 3,00

aq

Sekil 4.2. Fe i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan C,,(erg/cm®)-a,;(A°) egrileri.
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———m=125----- m=1.5 —&—m=2.0 —8—m=2.5 m=3.0

2,80 2,81 2,82 2,83 2,84 2,85 2,86 2,87 2,88 2,89 2,90 2,91 2,92 2,93 2,94 2,95 2,96 2,97 2,98 2,99 3,00
a,

Sekil 4.3. Fe i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,
m=2.0, m=2.5, m=3.0 i¢in hesaplanan C;;/Ci,-a;(A°) egrileri.



31

———m=125----- m=1.5 —&—m=2.0 —8—m=2.5 m=3.0

3,5 -

2,5 -

156 T A—h—h——A——A——A—A 4 A, 4,

0,5 T T T T T T 1] T T T T T T T T T T T T
28 28 28 28 28 28 28 28 28 28 29 29 29 29 29 29 29 29 29 29 30
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

a4

Sekil 4.4. Fe i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan Hacim-a(A°) egrileri.
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L m=1.25 m=1.5 —&— 2.0 —8——m~2.5 m=3.0
3,25
\M‘“m_\\wwm
,\\WWM\
W\mw\
3,15 T T~—
——-\\ e SN

3,05

az

2,95

2,85

2,75

a1

280 281 282 28 28 28 28 287 28 28 290 291 292 293 294 29 29 297 29 29 300

Sekil 4.5. Fe i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan a,(erg/cm’)-a, (A°) egrileri.
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4.2.2. Modifiye Morse Potansiyeli Kullanilarak Elde Edilen Sonuclar

m=1.5 —+—m=20 —=—m=2.5 ——— m=3.0

Sekil 4.6. Fe i¢cin Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5, m=2.0,
m=2.5, m=3.0 i¢in hesaplanan C,; (erg/cm’)-a, (A°) egrileri.
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C12

0,1

m=2.0

m=2.5

m=3.0

T ———
e,
——
——

|

270 280 29 300 310 320 330 340 350 360 370 380 39 4,00

aq

Sekil 4.7. Fe icin Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5, m=2.0,

m=2.5, m=3.0 i¢in hesaplanan C,, (erg/cm®)-a, (A°) egrileri.
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- —-m=125----- m=1.5 ——m=2.0 —=—m=2.5 m=3.0

1,9 1

1,8

1,7 4

1,6 -

1,5

C11/C12

1,4

1,2 ~

1,1 1

~~~~~~~~~~~~

1 T T T T T T T T T T T T

2,70 2,80 2,90 3,00 3,10 3,20 3,30 3,40 3,50 3,60 3,70 3,80 3,90 4,00
a4

Sekil 4.8. Fe icin Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5, m=2.0,
m=2.5, m=3.0 i¢in hesaplanan C,,/C,-a; (A°) egrileri.
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-———-m=125------- m=1.5
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Sekil 4.9. Fe i¢cin Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5, m=2.0,

m=2.5, m=3.0 i¢in hesaplanan Hacim -a; (A°) egrileri.
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-——-m=125------ m=1.5 —+—m=20 —=—m=2.5 —— m=3.0
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Sekil 4.10. Fe i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5, m=2.0,
m=2.5, m=3.0 i¢in hesaplanan a, (A°)-a, (A°) egrileri.



4.3. Fe-25%Al Alasinm I¢cin Kararhlik Hesabi

4.3.1. Genellestirilmis Morse Potansiyeli Kullanilarak Elde Edilen Sonuclar
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———-m=125------- m=1.5 —=

—_—— - J

—— e —
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a1

Sekil 4.11. Fe-25%Al icin Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan C;;(erg/cm®)-a; (A°) egrileri.
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-——-m=125------ m=15 —+—m=20—=—m=25------- m=3.0
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o~ 45
o
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15 1
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2,80 2,81 2,82 2,83 2,84 2,85 2,86 2,87 2,88 2,89 2,90 2,91 2,92 2,93 2,94 2,95 2,96 2,97 2,98 2,99 3,00
aq

Sekil 4.12. Fe-25%Al i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan C lz(erg/crnz)—al (A°) egrileri.
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aq

2,80 2,81 2,82 2,83 2,84 2,85 2,86 2,87 2,88 2,89 2,90 2,91 2,92 2,93 2,94 2,95 2,96 2,97 2,98 2,99 3,00

Sekil 4.13. Fe-25%Al igin Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan C,,/C,-a; (A°) egrileri.
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Sekil 4.14. Fe-25%Al igin Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan Hacim-a, (A°) egrileri.
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2,80 2,81 2,82 2,83 2,84 2,85 2,86 2,87 2,88 2,89 2,90 2,91 2,92 2,93 2,94 295 2,96 2,97 2,98 2,99 3,00

a4

Sekil 4.15. Fe-25%Al i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan a;-a, (A°) egrileri.



4.3.2. Modifiye Morse Potansiyeli Kullanilarak Elde Edilen Sonug¢lar
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Sekil 4.16. Fe-25%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan C,(erg/cm’) -a; (A°) egrileri.
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Sekil 4.17. Fe-25%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 igin hesaplanan Cy,(erg/cm’)-a, (A°) egrileri.
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—_—m=1.25------- m=1.5 A m=2.0 - m=2.5 m=3.0
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Sekil 4.18. Fe-25%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,
m=2.0, m=2.5, m=3.0 i¢in hesaplanan C,,/C,,-a; (A°) egrileri.
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- —-m=125----- m=1.5 ——m=2.0 —=—m=2.5
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Sekil 4.19. Fe-25%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan Hacim (B)-a, (A°) egrileri.
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Sekil 4.20. Fe-25%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan a, (A°) - a; (A°) egrileri.



4.4. Fe-30%Al Alasinm I¢cin Kararhlik Hesabi

4.4.1. Genellestirilmis Morse Potansiyeli Kullanilarak Elde Edilen Sonuclar
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Sekil 4.21. Fe-30%Al i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan C;;(erg/cm®) -a, (A°) egrileri.
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Sekil 4.22. Fe-30%Al i¢gin Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan C;,(erg/cm’) -a, (A°) egrileri.
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Sekil 4.23. Fe-30%Al i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,
m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan C,,/C,-a, (A°) egrileri.
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Sekil 4.24. Fe-30%Al i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan Hacim (B) -a; (A°) egrileri.
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Sekil 4.25. Fe-30%Al i¢in Genellestirilmis Morse Potansiyel fonksiyonu kullanilarak m=1.25,

m=1.5, m=2.0, m=2.5, m=3.0 i¢in hesaplanan a, (A°) - a, (A°) egrileri.
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4.4.2. Modifiye Morse Potansiyeli Kullanilarak Elde Edilen Sonugclar

—— —m=125----- m=1.5 —&—m=2.0 —8&—m=2.5 m=3.0
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Sekil 4.26. Fe-30%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,
m=2.0, m=2.5, m=3.0 i¢in hesaplanan Cy,(erg/cm’) -a, (A°) egrileri.
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Sekil 4.27. Fe-30%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan Cj,(erg/cm?) -a, (A°) egrileri.
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Sekil 4.28. Fe-30%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,
m=2.0, m=2.5, m=3.0 i¢in hesaplanan C,;/Ci,-a; (A°) egrileri.
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Sekil 4.29. Fe-30%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,

m=2.0, m=2.5, m=3.0 i¢in hesaplanan Hacim (B)-a, (A°) egrileri.
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Sekil 4.30. Fe-30%Al i¢in Modifiye Morse Potansiyel fonksiyonu kullanilarak m=1.25, m=1.5,
m=2.0, m=2.5, m=3.0 i¢in hesaplanan a, (A°) - a; (A°) egrileri.
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5. SONUC VE TARTISMA

Bu calisma, Fe(.-Aly) sistemi i¢in potansiyel fonksiyonlarin “m” potansiyel test
parametresi baz alinarak yapildi. Oncelikle ikinci derece elastik sabitler bulunarak, Max Born
esaslarina gore mekaniksel Kararliliklar incelendi. Bu maksatla fortran dilinde yazilim programi
kullanildi. Program, temel sabit verilerinden sonra kristalin 6rgii parametresine gore ¢aligtirildi.
Elde edilen sonuglar dérdiincii boliimde grafikler halinde ayrintili olarak verildi. Doért ayr1 grup

halinde, her iki potansiyel fonksiyon kullanilarak bulunan sonuglar tasnif edildi. Buna gore:

Fe, Fe-%25Al ve Fe-%30Al, bce yapilan i¢in dncelikle her iki potansiyel i¢inde ikinci
derece elastik sabitlerin Orgli parametresine gore degisimleri incelendi. Morse potansiyel
fonksiyonuna gére ki dagilimlarda Cj degisimleri ¢ok az degisken, modifiye morse potansiyel
fonksiyonunda Cj’lerdeki degisimler olduk¢a degiskenlik gosterdi. Sonuglar denge durumu igin
test edildiginde m=2"de, morse potansiyel fonksiyonu her {i¢ yap1 i¢in de uygun sonuglar
vermesine ragmen modifiye morse potansiyel fonksiyonunun m=2 degerindeki sonuclarda

oldukga sapma goriildii.

Bulunan sonuglar Fe, Fe-%25A1 ve Fe-%30Al kristal yapilarinin denge durumundaki Cj
parametrelerinin deneysel degerleri ile karsilastirildi. Bu karsilastirmalar asagidaki g¢izelgelerde

ayr1 ayr1 goriilmektedir.

Cizelge 5.1. Morse potansiyel fonksiyonu kullanilarak denge durumlar hesaplanan sonuglar.

TEORIK DENEY

Ch Cp, B Ch Ci B o
1.25 1.5176 1.0944 1.2355
1.50 1.0564 6.684 7.980
Fe 2.0 2335 1.374 1.6945 2.432 1.381 1.683 2.87
2.5 6.39 3.524 4.479
3.0 3.0645 1.576 2.0722
1.25 1.0750 7.5293 8.6078
1.50 7.9012 4.9072 5.8996
Fe-%25Al 2.0 1.8755 1.0704 1.3399 1.7113 1.307 1.4417 2.8964
2.5 5.2987 2.8298 3.6428
3.0 1.9196 0.8447 1.1979
1.25 0.9025 0.6232 0.7192
1.50 6.9821 4.2967 5.1792
Fe-%30Al 2.0 1.7991 1.0269 1.2853 1.665 1.226 1.3726 2.8971
2.5 4.8123 2.5577 3.3146
3.0 1.7832 7.7785 1.1039
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Cizelge 5.2. Modifiye Morse potansiyel fonksiyonu kullanilarak denge durumlar1 hesaplanan

sonuglar.
TEORIK DENEY
" Cy Cp, B Cy Cp, B ay

1.25 1.0745 0.9556 0.9952
1.50 3.8753 3.4726 3.6068

Fe 2.0 1.7587 1.5547 1.6220 2.432 1.381 1.683 2.87
2.5 4.3909 3.8370 4.0216
3.0 0.8665 0.7479 0.7874
1.25 1.0492 0.9388 0.9712
1.50 4.3876 3.7285 3.9423

Fe-%25Al 2.0 1.8563 1.6497 1.7382 1.7113 1.307 1.4417 2.8964
2.5 4.9426 4.0524 4.3529
3.0 0.9753 0.7798 0.8465
1.25 1.1732 0.9698 1.0393
1.50 4.8335 4.0196 4.3287

Fe-%30Al 2.0 3.2393 2.2987 2.6003 1.665 1.226 1.3726 2.8971
2.5 5.5011 4.3275 4.7466
3.0 1.0636 0.8618 0.9094

Yukaridaki ¢izelgelerden anlasildigi gibi Morse potansiyel fonksiyonu m=2 i¢in

hesaplanan parametreleri deneysel sonuglari olduk¢a uyumluyken diger m degerleri igin bir

uygunluk s6z konusu degildir. Ayrica Modifiye Morse potansiyel fonksiyonu igin m

degerlerinde sapmalar oldugu gozlendi.
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EKLER

EK.1. Fe ICIN HESAPLANAN SONUCLAR

Ek.1.1. Genellestirilmis Morse Potansiyeli Kullanilarak Elde Edilen Sekiller

1. Fe i¢in genellestirilmis Morse Potansiyeli kullanilarak m=1.25 Degeri icin hesaplanan a,, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

1,66814917

1,10566063

1,50873524

1,29315681

2,87

2,81

1,65043104

1,11087796

1,48569969

1,29072899

2,86

2,82

1,62028316

1,10043237

1,47240594

1,27371597

2,82

2,83

1,60380366

1,10551754

1,45072656

1,27161292

2,85

2,84

1,57489096

1,09509395

1,4381332

1,25502628

2,85

2,85

1,55958811

1,10004634

1,41774765

1,25322693

2,84

2,86

1,53185035

1,08964596

1,40582392

1,23704842

2,84

2,87

1,51766422

1,09446447

1,3866729

1,23553105

2,83

2,88

1,49104206

1,08408646

1,37539035

1,21973833

2,83

2,89

1,47791598

1,08877148

1,35741614

1,21848631

2,82

2,90

1,45235484

1,078416

1,34674823

1,20306228

2,82

2,91

1,44023375

1,08296678

1,32989653

1,20205577

2,81

2,92

1,41568017

1,07263461

1,31981587

1,18698313

2,81

2,93

1,40451171

1,07705126

1,30403423

1,18620474

2,8

2,94

1,38091466

1,06674259

1,29451535

1,17146661

2,8

2,95

1,37064819

1,07102459

1,27975418

1,17089912

2,79

2,96

1,36085749

1,07524078

1,26563046

1,17044635

2,78

2,97

1,33854757

1,06488893

1,25698327

1,15610848

2,78

2,98

1,32958662

1,06896975

1,24380192

1,15584204

2,77

2,99

1,30811662

1,0586439

1,2356531

1,14180148

2,77

3,00

1,29994101

1,0625907

1,22336946

1,14170747

2,76
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2. Fe i¢in genellestirilmis Morse Potansiyeli kullanilarak m=1.5 Degeri i¢in hesaplanan a;, a,

(A®) orgii parametreleri, C;, Cy, Kararhiliklari, C,;/C;, oran1 ve Hacim modiilii (B) degerleri.

4 Cu Ci Ci/Cr2 B a

2,80 1,15715704| 6,88552678| 1,68056428| 8,44754131| 2,86

2,81 1,13851993| 6,82276477| 1,66870758| 8,34357628| 2,86

2,82 1,12801321| 6,84906842| 1,64906842| 8,32024781| 2,85

2,83 1,11000789| 6,77808136| 1,63764321| 8,21874721| 2,85

2,84 1,10005448| 6,79529877| 1,61884639| 8,19704745| 2,84

2,85 1,08265557| 6,73358901| 1,60784326| 8,09791124| 2,84

2,86 1,07323291| 6,75047546 1,5898627| 8,07776001| 2,83

2,87 1,05641631| 6,68926647| 1,57927078| 7,98089867| 2,83

2,88 1,04750234| 6,70581409 1,5620808| 7,9622172| 2,82

2,89 1,03124477| 6,64508999| 1,55188985| 7,86754255| 2,82

2,90 1,02281905| 6,66129012 1,5354669| 7,85025692( 2,81

2,91 1,00709817| 6,60103852| 1,52566625| 7,75768625| 2,81

2,92 0,999140105 6,6168883| 1,50998485| 7,74172588( 2,8

2,93| 0,983934501| 6,55709699 1,5005642| 7,65117967| 2,8

2,94 0,976424316| 6,572589995| 1,48560054| 7,63647435| 2,79

2,95( 0,961713106| 6,51324516| 1,47654983| 7,54787379| 2,79

2,96 0,954632314| 6,52838392| 1,46227968| 7,53436366| 2,78

2,97 0,940395611| 6,46947598| 1,45358853| 7,44763603| 2,78

2,98 0,933725484| 6,48425278| 1,43998933| 7,43525346| 2,77

2,99 0,919944229 6,4257725| 1,431164768| 7,3503291| 2,77

3,00| 0,913667574| 6,44019103| 1,41869638| 7,33901927| 2,76
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3. Fe i¢in genellestirilmis Morse Potansiyeli kullanilarak m=2.0 Degeri i¢in hesaplanan a,, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

2,5495724

1,41891278

1,79684927

1,79579932

2,9

2,81

2,5266578

1,42133373

1,77766684

1,7897751

2,89

2,82

2,48775873

1,40812048

1,76672293

1,76799989

2,89

2,83

2,44958119

1,39506991

1,75588418

1,74657367

2,89

2,84

2,42822897

1,3974805

1,73757628

1,74106332

2,88

2,85

2,39125504

1,38458185

1,72705936

1,72013958

2,88

2,86

2,3708962

1,38698357

1,70939026

1,71495444

2,87

2,87

2,33508062

1,3742316

1,69919002

1,6945146

2,87

2,88

2,3156783

1,37662324

1,68214384

1,68964159

2,86

2,89

2,28097781

1,3641315

1,672255

1,66966804

2,86

2,90

2,2624954

1,36639111

1,6558183

1,66509254

2,85

2,91

2,22886875

1,35391857

1,64623545

1,64556863

2,85

2,92

2,21127082

1,35628138

1,63039238

1,64127786

2,84

2,93

2,17867762

1,3439417

1,62111021

1,62218701

2,84

2,94

2,16193032

1,34628821

1,6058451

1,61816892

2,83

2,95

2,13033226

1,33407718

1,59685833

1,59949554

2,83

2,96

2,11440246

1,33640525

1,58215665

1,59573765

2,82

2,97

2,08376252

1,3243198

1,57345871

1,57746737

2,82

2,98

2,0686185

1,32662793

1,5593057

1,57395812

2,81

2,99

2,03890058

1,3146637

1,55089137

1,55607599

2,81

3,00

2,02451182

1,31695138

1,5372715

1,55280486

2,80
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4. Fe icin genellestirilmis Morse Potansiyeli kullanilarak m=2.5 Degeri i¢in hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

6,93390925

3,60586068

1,92295539

4,7152102

3,02

2,81

6,86827294

3,61157803

1,90173264

4,697149

3,01

2,82

6,76228312

3,57815434

1,88988022

4,6395306

3,01

2,83

6,69949495

3,58390839

1,8693265

4,62243725

3,00

2,84

6,59682933

3,55089874

1,85779145

4,56620893

3,00

2,85

6,53678401

3,55667123

1,8378938

4,55004216

2,99

2,86

6,43732174

3,52406989

1,82667255

4,4951538

2,99

2,87

6,37992164

3,52985234

1,80741884

4,47987544

2,98

2,88

6,28354482

3,49764489

1,79650737

4,426278

2,98

2,89

6,22869161

3,50342942

1,77788414

4,41185015

2,97

2,90

6,13529174

3,4716011

1,76728016

4,35949798

2,97

2,91

6,04357541

3,4415455

1,75677439

4,3079615

2,97

2,92

5,99235869

3,44591981

1,73897218

4,29473277

2,96

2,93

5,9034512

3,41483108

1,72876815

4,24437112

2,96

2,94

5,8545529

3,42058163

1,71156649

4,23190539

2,95

2,95

5,7683532

3,38984041

1,70165926

4,18267804

2,95

2,96

5,72168565

3,39556985

1,68504431

4,1704178

2,94

2,97

5,63809611

3,36516453

1,67542955

4,12280839

2,94

2,98

5,59357829

3,37086911

1,65938757

4,11177217

2,93

2,99

5,51250343

3,34078823

1,65006072

4,06469329

2,93

3,00

5,47005413

3,34646196

1,63457031

4,05432602

2,92
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5. Fe igin genellestirilmis Morse Potansiyeli kullanilarak m=3.0 Degeri igin hesaplanan a,, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a; Cu Cn Cu/Cr2 B a

2,80] 3,39504081 1,6160665| 2,10080514( 2,20905794| 3,22
2,81 3,35502301| 1,62131303| 2,06932465| 2,19921636| 3,21
2,82 3,29833548| 1,60722586| 2,05219164| 2,17092907| 3,21
2,83( 3,26017884| 1,6124218| 2,02191439| 2,16167414| 3,2
2,84| 3,20547106| 1,59845775( 2,00535238| 2,13412885| 3,2
2,85] 3,15181906| 1,58464652| 1,98897295| 2,10703737| 3,2
2,86| 3,11630143| 1,58975152( 1,96024435] 2,09860149| 3,19
2,87 3,0645148| 1,57605426( 1,94442215| 2,07220777| 3,19
2,88 3,0306854| 1,58109756| 1,91682382| 2,06429352| 3,18
2,89| 2,98069356| 1,56751027| 1,90154643| 2,03857137| 3,18
2,90 2,9484908| 1,57248907| 1,87504693| 2,03115632| 3,17
2,91 2,90022468| 1,55900655| 1,86030307| 2,00607926| 3,17
2,92 2,86958581| 1,56391722( 1,83487066| 1,99914008| 3,16
2,93 2,82297878| 1,55053482| 1,820645842| 1,9746828| 3,16
2,941 2,77726369| 1,53729125( 1,80659566| 1,9506154| 3,16
2,95| 2,74883311| 1,54209009 1,7825373| 1,94433776| 3,15
2,96 2,70468116| 1,52894093| 1,76898996| 1,92085434| 3,15
2,97| 2,67766696| 1,53366415( 1,74592786| 1,91499842| 3,14
2,98 2,63501759| 1,5206057| 1,73287368| 1,89207633| 3,14
2,99 2,60936574| 1,52525213| 1,71077666| 1,88662333| 3,13
3,00 2,56816079| 1,51228121 1,6982032| 1,86424107| 3,13
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6. Fe i¢in Modifiye Morse Potansiyeli kullanilarak m=1.25 Degeri i¢in hesaplanan a;, a, (A°)

orgii parametreleri, C,;, Cy, Kararliliklari, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Cp Ci/Cpa B A
2,70 1,29235475 1,0178084 | 1,26974267( 1,10932385|( 2,52
2,71 1,28802332| 1,02687576| 1,25431271 1,11392495] 2,51
2,72 1,25748455 1,01329722| 1,24098293 1,094693| 2,51
2,73 1,25501054| 1,02197825| 1,22802079| 1,09965568| 2,5
2,741 1,22610055 1,00832626| 1,21597602 1,0891769| 2,5
2,75 1,22532374| 1,01662363| 1,20528748 1,08619034| 2,49
2,76 1,1979046| 1,00290706| 1,19443232( 1,06790624| 2,49
2,77 1,17132244( 0,989330978| 1,18395407 1,0499948| 2,49
2,78 1,17261456| 0,97047268| 1,17608723 1,0555697| 2,48
2,79 1,14733701| 0,983417667| 1,16668334( 1,03805745| 2,48
2,80 1,14997473| 0,990760104| 1,16069947( 1,04383165| 2,47
2,81 1,12588701| 0,977084199| 1,15229272| 1,02668514| 2,47
2,82 1,12974687| 0,984057544| 1,1480496( 1,03262065| 2,46
2,83 1,1067412| 0,97034117| 1,14056915 1,01580785| 2,46
2,84 1,0843897| 0,95677375| 1,13338153 0,9993124| 2,46
2,85 1,08968639| 0,963200721| 1,13131808 1,00536261| 2,45
2,86 1,06827849| 0,949604677 1,1249718| 0,89162613| 2,45
2,87 1,07452407( 0,955673854| 1,12436274( 0,995290592( 2,44
2,88 1,05397208( 0,942056004 | 1,11879981( 0,979361362( 2,44
2,89 1,06106917( 0,947771591| 1,11954102| 0,985537452( 2,43
2,90 1,04129529| 0,934140042| 1,11471005| 0,969858458| 2,43
2,91 1,02203595| 0,920662026| 1,11010982| 0,954453335| 2,43
2,92 1,03008303| 0,92586788| 1,11255941( 0,960606262| 2,42
2,93 1,01149635| 0,912385853| 1,10862783| 0,945422684| 2,42
2,941 1,02018427( 0,917251904| 1,11221821| 0,951562692| 2,41
2,95 1,00220329( 0,903771105| 1,10891274| 0,936581834( 2,41
2,96 0,98466175| 0,89044818| 1,10580466| 0,921852703| 2,41
2,97 0,994023587| 0,894831408| 1,11085013| 0,927895468| 2.4
2,98 0,977004211| 0,881520011| 1,10831768| 0,913348078| 2.4
2,99 0,986832985( 0,885579232| 1,11433619( 0,919330483( 2,39
3,00( 0,970281087| 0,872284273| 1,11234504( 0,904949878| 2,39
3,01 0,95410649| 0,859149581 1,1105243| 0,890801884| 2,39
3,02 0,964383234| 0,862754408| 1,11779578| 0,896630684 | 2,38
3,03 0,948607636| 0,849644623| 1,11647577| 0,882632294| 2,38
3,04 0,933176333| 0,836694683| 1,11531285( 0,868855233| 2,38
3,05( 0,943787257| 0,839862461| 1,12374026( 0,87450406| 2,37
3,06 0,928696241| 0,826946544| 1,12304265( 0,86086311| 2,37
3,07 0,9395548 | 0,82981523| 1,13224579( 0,866395087| 2,36
3,08 0,924766362| 0,816938902| 1,13198963| 0,852881388| 2,36




3,09

0,910277138

0,804222712

1,13187196

0,839574187

2,36

3,10

0,921305202

0,806682715

1,14209117

0,844890211

2,35

3,11

0,907070633

0,794013455

1,14238698

0,831699181

2,35

3,12

0,893112785

0,781504378

1,14281226

0,818707181

2,35

3,13

0,904229548

0,783573737

1,15398144

0,823792341

2,34

3,14

0,890484867

0,771118536

1,15479634

0,810907313

2,34

3,15

0,876994885

0,758821423

1,1557329

0,798212577

2,34

3,16

0,888130056

0,70517919

1,16779636

0,803055298

2,33

3,17

0,874816903

0,74828114

1,1691019

0,790459728

2,33

3,18

0,861739955

0,736201241

1,17052228

0,778047479

2,33

3,19

0,872833069

0,737543392

1,18343284

0,782639951

2,32

3,20

0,85990166

0,725529872

1,18520504

0,770320468

2,32

3,21

0,84719305

0,713673852

1,18708714

0,758180252

2,32

3,22

0,858187194

0,714676687

1,2008048

0,762513523

2,31

3,23

0,845594706

0,70289087

1,20302417

0,750458815

2,31

3,24

0,833212111

0,691261868

1,20534945

0,738578616

2,31

3,25

0,821032845

0,679787004

1,20777955

0,726868951

2,31

3,26

0,831772232

0,680389846

1,2224936

0,730850641

2,3

3,27

0,819680337

0,668991574

1,22524763

0,719221162

23

3,28

0,807780747

0,657746577

1,22810331

0,707757967

2,3

3,29

0,818326177

0,658050064

1,24356219

0,711475435

2,29

3,30

0,806494275

0,64688563

1,24673395

0,700088512

2,29

3,31

0,79484413

0,635872668

1,25000518

0,688863155

2,29

3,32

0,783371563

0,625009358

1,25337573

0,67779676

2,29

3,33

0,793566893

0,6249664

1,26977529

0,681166564

2,28

3,34

0,782142655

0,614188838

1,27345632

0,670173444

2,28

3,35

0,770887022

0,603559018

1,27723553

0,65933502

2,28

3,36

0,759796169

0,593075094

1,28111293

0,648648786

2,28

3,37

0,769600979

0,592712179

1,29843962

0,651675113

2,27

3,38

0,758543458

0,582318624

1,30262614

0,641060235

2,27

3,39

0,747643156

0,572068926

1,30691097

0,630593669

2,27

3,40

0,736897983

0,561962155

1,31129468

0,620274097

2,27

3,41

0,746284786

0,56130689

1,3295486

0,622966189

2,26

3,42

0,735560372

0,551293622

1,3342443

0,612715872

2,26

3,43

0,724983476

0,541420319

1,33904002

0,602608038

2,26

3,44

0,714553288

0,53168676

1,34393658

0,59264227

2,26

3,45

0,704265895

0,522090438

1,34893467

0,58281559

2,26

3,46

0,713080214

0,521125588

1,36834619

0,585110463

2,25

3,47

0,702801602

0,511624965

1,37366558

0,575350511

2,25

3,48

0,69266056

0,502259322

1,37908951

0,565726401

2,25

3,49

0,682655759

0,493027787

1,38461924

0,556237111

2,25

3,50

0,672784287

0,483928516

1,39025551

0,54688044

2,25

3,51

0,681014269

0,482691505

1,41086856

0,548799093

224

3,52

0,671143442

0,473689389

1,41684289

0,539507407

224

3,53

0,61401967

0,46481732

1,42292883

0,530345536

2,24

3,54

0,651787593

0,456073663

1,42912789

0,521311639

2,24
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3,55

0,642297957

0,47456658

1,43544173

0,512403757

224

3,56

0,649942402

0,445982546

1,45732699

0,513969165

2,23

3,57

0,640449183

0,437464241

1,46400351

0,505125888

2,23

3,58

0,631077361

0,429070309

1,47080175

0,496405993

2,23

3,59

0,62182596

0,420799808

1,47772396

0,487808525

2,23

3,60

0,612692935

0,412651056

1,48477249

0,479331682

2,23

3,61

0,6036763

0,404622476

1,4919495

0,47097375

2,23

3,62

0,594773292

0,396711878

1,49925759

0,462732349

2,23

3,63

0,601590626

0,394989372

1,52305522

0,463856457

2,22

3,64

0,592680445

0,387176837

1,53077454

0,45567804

2,22

3,65

0,583882305

0,379480598

1,53863546

0,4476145

2,22

3,66

0,575194413

0,371899066

1,54664119

0,439664181

222

3,67

0,566617022

0,364431897

1,55479536

0,431826939

222

3,68

0,55814543

0,357075752

1,5631009

0,424098978

222

3,69

0,59781102

0,349830955

1,57156219

0,416481004

2,22

3,70

0,555806146

0,347911525

1,59755026

0,417209732

2,21

3,71

0,547432302

0,340762249

1,6064934

0,409652267

2,21

3,72

0,539162814

0,333721449

1,61560731

0,402201904

221

3,73

0,530996884

0,326788086

1,62489671

0,394857685

221

3,74

0,522932176

0,319960237

1,63436614

0,38761755

221

3,75

0,514966399

0,313235926

1,64402087

0,380479417

2,21

3,76

0,507100622

0,306615241

1,65386633

0,373443702

2,21

3,77

0,499331852

0,300095789

1,66390823

0,36650781

2,21

3,78

0,504504698

0,298016951

1,69287249

0,3668462

22

3,79

0,496728978

0,291590719

1,70351436

0,359970138

22

3,80

0,489048827

0,285263517

1,71437565

0,353191953

22

3,81

0,481463661

0,279034395

1,72546349

0,346510817

2,2

3,82

0,473971558

0,272901633

1,73678535

0,339924941

2,2

3,83

0,466572665

0,266864697

1,74834915

0,33343402

2,2

3,84

0,459265013

0,260921855

1,76016307

0,327036241

22

3,85

0,452048213

0,255072237

1,77223605

0,320730895

22

3,86

0,444919432

0,249313677

1,78457691

0,314515596

22

3,87

0,437879075

0,243645759

1,79719556

0,308390197

2,2

3,88

0,43092524

0,238066787

1,8101023

0,302352938

2,2

3,89

0,43504065

0,235873052

1,84438393

0,302262189

2,19

3,90

0,428083168

0,230381226

1,85815127

0,296281873

2,19

3,91

0,421212058

0,224976697

1,8722475

0,290388484

2,19

3,92

0,414426196

0,219658214

1,88668654

0,284580875

2,19

3,93

0,407723641

0,214424173

1,9014817

0,278857329

2,19

3,94

0,401104738

0,209274118

1,91664761

0,273217658

2,19

3,95

0,394567799

0,204206513

1,93219988

0,267660275

2,19

3,96

0,388111118

0,199219815

1,0481552

0,262183583

2,19

3,97

0,381735008

0,194313622

1,96453035

0,256787417

2,19

3,98

0,375437785

0,189486383

1,9813444

0,251470184

2,19

3,99

0,39219149

0,184737366

1,99861651

0,246231293

2,19

4,00

0,363077522

0,180065095

2,01635815

0,241069237

2,19
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7. Fe igin Modifiye Morse Potansiyeli kullanilarak m=1.5 Degeri i¢in hesaplanan a;, a, (A°)

orgii parametreleri, C,;, Cy, Kararliliklari, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cri2 B a
2,70( 4,98953274| 3,73087264| 1,33736346| 4,15042601| 2,61
2,71 4,85757862| 3,68299938| 1,31891921| 4,07452579| 2,61
2,72 4,73007428| 3,63558009( 1,30105077| 4,00041149| 2,61
2,731 4,7016003| 3,67194915( 1,28040997| 4,0151662| 2,6
2,74 4,58158827( 3,62417305( 1,26417481| 3,94331146| 2,6
2,75| 4,56097095| 3,65918168| 1,24644561| 3,9597781| 2,59
2,76| 4,44782335| 3,61107564| 1,23171703| 3,88999154| 2,59
2,77| 4,43440788| 3,64473478| 1,21666133| 3,90795914| 2,58
2,78 | 4,32754676( 3,59632969( 1,20332315| 3,84006872| 2,58
2,79 4,32071021| 3,62863715( 1,19072534| 3,85932817| 2,57
2,80 4,21959596( 3,57995946( 1,17867143| 3,79317163| 2,57
2,81 4,1266204| 3,53177342| 1,16702335| 3,72840295| 2,57
2,82 4,12290857 3,6200395| 1,15746884 | 3,74897215| 2,56
2,83 | 4,03000462| 3,51358551| 1,14697781| 3,68572521| 2,56
2,84 4,03649795( 3,54250286( 1,13944804| 3,70716789| 2,55
2,85 3,94818167| 3,49387774| 1,13002857| 3,64531238| 2,55
2,86 3,95944287( 3,52149172( 1,12436524| 3,66747544| 2,54
2,87| 3,87530702| 3,47268541| 1,11593956| 3,60689261| 2,54
2,88 3,89088507| 3,49900196| 1,11199854| 3,62962966| 2,53
2,89 3,81055574| 3,45004423| 1,10449475| 3,57021474| 2,53
2,90 3,73253327 3,4016186| 1,09728253| 3,51192349| 2,53
2,91 3,75317677| 3,42599587( 1,0954995| 3,53505617| 2,52
2,92 3,67846234| 3,37745602( 1,0891222| 3,47779146| 2,52
2,93( 3,70246028| 3,40057702( 1,08877413| 3,50120477| 2,51
2,94 3,63074099| 3,35194292| 1,08317507| 3,44487561| 2,51
2,95( 3,65775233 3,3738251| 1,08415588| 3,46846751| 2,5
2,96 3,58875367| 3,32512978| 1,07928228| 3,41300441| 2,5
2,97 3,52156485| 3,27698329( 1,07463619| 3,35851048| 2,5
2,98 3,55190499( 3,29704496( 1,07729953| 3,3819983| 2,49
2,99 3,48705897| 3,24886746| 1,07331524| 3,32826463| 2,49
3,001 3,5196606( 3,26773088( 1,07709623| 3,35170745| 2,48
3,01 3,45693568| 3,21955385( 1,07373128| 3,29868113| 2,48
3,02| 3,39574396 3,1719331| 1,07055977| 3,24653672| 2,48
3,03 3,4307012( 3,18907176( 1,07576795| 3,2696149| 2,47
3,04 3,37131859 3,1414752| 1,07316416| 3,21808966| 2,47
3,05 3,40792018| 3,15746742( 1,07932078| 3,24095167| 2,46
3,06 3,35016301( 3,10992099( 1,0772502| 3,19000166| 2,46
3,07 3,29372612( 3,06294448( 1,07534634| 3,13987169| 2,46
3,08 3,33187631| 3,07730426( 1,08272567| 3,16216161| 2,45
3,09| 3,27681687 3,0304038| 1,08131361| 3,11254149| 2,45




3,10 3,31609566| 3,04366659| 1,08950687| 3,13447628| 2,44
3,11 3,26227284| 2,99687088| 1,08855969( 3,0853382| 2,44
3,12 3,20958277| 2,95064398| 1,0877567| 3,03695691| 2,44
3,13 3,24975624| 2,96237517| 1,09701036| 3,05816886| 2,43
3,14| 3,19810358 2,9162768| 1,09663924( 3,01021906| 2,43
3,15 3,23897349| 2,92695787| 1,10660065| 3,03096308| 2,42
3,16 3,18824113| 2,88101131| 1,10663957| 2,98342125| 2,42
3,17 3,13850032| 2,83563813| 1,10680566( 2,93659219| 2,42
3,18 3,17972898| 2,84488462| 1,11770051| 2,95649941| 2,41
3,19 3,13075025| 2,79968477| 1,11825098| 2,91003992| 2,41
3,201 3,0826912| 2,75505876| 1,11892031| 2,86426958| 2,41
3,21 3,12401801| 2,76293258| 1,13068919| 2,88329439| 24
3,22| 3,07658789| 2,71850393| 1,13172097| 2,83786525| 2.4
3,23 3,0300103| 2,67464501| 1,13286447( 2,7931001| 24
3,24| 3,07120225| 2,68120364| 1,14545654| 2,81120318| 2,39
3,25 3,02513874| 2,63756474| 1,14694388| 2,76675608| 2,39
3,26 2,979874| 2,59449457| 1,14853738| 2,72295438| 2,39
3,27 3,02072592| 2,59979459| 1,16190946| 2,7410504| 2,38
3,28 2,97587108 2,5569619| 1,16383083| 2,6965983| 2,38
3,29 2,93176828| 2,51469645| 1,16585375| 2,65372039| 2,38
3,30 2,97211216| 2,51880056| 1,17997122| 2,66990442| 2,37
3,31 2,92833017| 2,47678905| 1,18230907| 2,62730275| 2,37
3,32| 2,88525426| 2,43533879| 1,18474451| 2,58531061| 2,37
3,33| 2,84286193| 2,39444025| 1,1872762| 2,54391415| 2,37
3,34 2,77211361| 2,39712745| 1,20231972| 2,5587895| 2,36
3,35 2,83995342| 2,35650532| 1,20515468| 2,51765469| 2,36
3,36 2,7984471| 2,31643484| 1,20808367( 2,4771056| 2,36
3,37| 2,83688136| 2,31805761| 1,22381832| 2,49099886| 2,35
3,38 2,79554525| 2,27827717| 1,22704352| 2,45069986| 2,35
3,39 2,75483023| 2,23904197| 1,23036114| 2,41097139| 2,35
3,40 2,71471277| 2,20033922| 1,23377011| 2,37179707| 2,35
3,41 2,75175505| 2,20072876| 1,25038356|( 2,38440419| 2,34
3,42 2,71175401| 2,16233726| 1,25408467| 2,34547617| 2,34
3,43 2,67232675| 2,12447423| 1,25787675| 2,30709173| 2,34
3,44| 2,63346468 2,0871364| 1,26175974( 2,26924682| 2,34
3,45 2,66899134| 2,08638463| 1,27924224| 2,28058686| 2,33
3,46 2,63019295| 2,04936802| 1,2834166| 2,24297633| 2,33
347 2,5919362| 2,01286906| 1,28768247| 2,20589144| 2,33
3,48 2,55421396| 1,97688438| 1,29204013| 2,16932757| 2,33
3,49 2,58814635| 1,97508818| 1,31039534( 2,1794409| 2,32
3,50 2,55044662| 1,93943298| 1,31504756( 2,1431042| 2,32
3,51 2,5132613| 1,90428387| 1,31979341| 2,10727634| 2,32
3,52| 2,47657681| 1,86963242 1,324633( 2,07194722| 2,32
3,53| 2,44038665| 1,83547447| 1,3295672| 2,03711187| 2,32
3,54 2,47217118| 1,83257053| 1,3490183| 2,04577075| 2,31
3,55 2,43597403| 1,79875252| 1,35425747| 2,01115969| 2,31
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3,56 2,40025948| 1,76542275| 1,35959474( 1,97703499| 2,31
3,57 2,36501105| 1,73257013| 1,36503049( 1,94338377| 2,31
3,58 2,33022815| 1,70019363| 1,37056634| 1,91020513| 2,31
3,59 2,35983974| 1,69631073| 1,39116006| 1,91748707| 2,3
3,60 2,32502699| 1,66427896| 1,39701759| 1,8845283| 2,3
3,61 2,2906669| 1,63271504| 1,40298021| 1,85203233| 2,3
3,62 2,25674792| 1,60161045| 1,40904919( 1,81998961| 2,3
3,63 2,2232658| 1,57096151| 1,41522614| 1,78839627| 2,3
3,64 2,25071407| 1,56622118| 1,43703462| 1,79438548| 2,29
3,65 2,21718995| 1,53592029| 1,44355795| 1,76301018| 2,29
3,66 2,18409622| 1,50606919| 1,45019647( 1,7320782| 2,29
3,67 2,15142213| 1,47665954| 1,45695204( 1,7015804| 2,29
3,68 2,11916142| 1,44768559| 1,46382711| 1,67151087| 2,29
3,69 2,08730712 1,4191416| 1,47082372( 1,64186344| 2,29
3,70 2,11216887 1,4135725| 1,49420626| 1,64643796| 2,28
3,71 2,08027233| 1,38537944| 1,50159031| 1,6170104| 2,28
3,72 2,04877452| 1,35760791| 1,5091062| 1,58799678| 2,28
3,73| 2,01767248| 1,33025459| 1,51675664| 1,55939388| 2,28
3,74 1,98695715| 1,30331184| 1,5245447| 1,53119361| 2,28
3,75 1,95662898| 1,27677793| 1,53247401| 1,50339495| 2,28
3,76 1,92667623| 1,25064361| 1,54054778| 1,47598782| 2,28
3,77 1,94862581| 1,24433191| 1,56600163 | 1,47909654| 2,27
3,78 1,91863342| 1,21854356| 1,57453003| 1,45190684| 2,27
3,79 1,88901026| 1,19314666| 1,58321715| 1,42510119| 2,27
3,80 1,85975758 1,1681396| 1,59206791| 1,39867893| 2,27
3,81 1,83086647| 1,14351506| 1,60108645( 1,3726322| 2,27
3,82 1,8023355| 1,11926974| 1,61027806| 1,34695833| 2,27
3,83 1,77415644| 1,09539679| 1,6196473| 1,32165001| 2,27
3,84 1,74632741| 1,07189272| 1,6291998| 1,29670428| 2,27
3,85 1,76515695| 1,06497115| 1,65746926| 1,29836642| 2,26
3,86 1,73729187| 1,04179941| 1,66758769| 1,27363023| 2,26
3,87 1,70977525| 1,01899035| 1,67791113| 1,24925199| 2,26
3,88 1,68259649| 0,996535353| 1,68844636|( 1,2252224| 2,26
3,89 1,65575729| 0,974433161| 1,69920047( 1,2015412| 2,26
3,90 1,62924996| 0,952676968| 1,7101809( 1,1782013| 2,26
3,91 1,6030703| 0,931262109| 1,72139539( 1,15519817| 2,26
3,92 1,57721652| 0,910185123| 1,73285245| 1,13252892| 2,26
3,93 1,55168227| 0,889440254| 1,74456043| 1,11018759| 2,26
3,94 1,56731008| 0,882073106| 1,77684827| 1,11048543| 2,25
3,95 1,54175487| 0,861645383| 1,78931484| 1,08834855| 2,25
3,96 1,51652066| 0,841544807| 1,80206763| 1,06653676| 2,25
3,97 1,49159826| 0,821763823| 1,81511794| 1,04504197| 2,25
3,98 1,46698663| 0,802299428| 1,82847772| 1,02386183| 2,25
3,99 1,44268163| 0,783147101| 1,84215919| 1,00299194| 2,25
4,00 1,41867914| 0,76430228| 1,85617547| 0,9824279| 2,25
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8. Fe i¢in Modifiye Morse Potansiyeli kullanilarak m=2.0 Degeri i¢in hesaplanan a;, a, (A°)

orgii parametreleri, C,;, Cy, Kararliliklari, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a

2,70 2,15702058| 1,64650967| 1,31005643 1,81667998 | 2,57
2,71 2,1463988 | 1,66260296 1,290987| 1,82386824| 2,56
2,72 2,09298936| 1,64034316| 1,27594604( 1,79122523| 2,56
2,731 2,04133176| 1,61830988| 1,26139733 1,75931717| 2,56
2,74 2,03532627( 1,63343723| 1,24603886| 1,76740025( 2,55
2,751 1,98652428( 1,61128107| 1,23288501 1,73636214| 2,55
2,76 1,98348241 1,62580862| 1,21999748| 1,745003321| 2,54
2,77 1,93728829| 1,60354127| 1,20813123 1,71479028 | 2,54
2,78 1,93694623 1,61747056| 1,1975156| 1,72396245| 2,53
2,791 1,89313288| 1,59510569| 1,18683852| 1,69444809| 2,53
2,80 1,89524726( 1,60844043|( 1,17831361 1,70404271| 2,52
2,81 1,85360383 1,5859897| 1,16873636( 1,67519441| 2,52
2,82 1,81321646( 1,56378259| 1,15950675 1,64692721| 2,52
2,83 1,81828047| 1,57620907| 1,15357823 1,65689954| 2,51
2,84 1,77978302| 1,55393338| 1,14534062| 1,62921659| 2,51
2,85 1,78677723 1,56578402| 1,14113901 1,63944842| 2,5
2,86 1,74999515 1,54344898 | 1,13382119 1,6122977| 2,5
2,87 1,7587291 1,5547267( 1,13121432 1,6227275| 2,49
2,88 1,723508 1,53234763 1,12475 1,59606775| 2,49
2,89 1,68926937| 1,51022459| 1,11855507( 1,56990619| 2,49
2,90 1,70000096| 1,52064567 1,1179468 1,58043076| 2,48
2,91 1,66710979| 1,49849081( 1,11252587 1,5546971| 2,48
2,92 1,67917638| 1,50835993| 1,11324648 1,56529875| 2,47
2,93 1,64750848 | 1,48618783| 1,10854662| 1,53996138| 2,47
2,94 1,61666748 1,4642756| 1,10407322( 1,51507289| 2,47
2,95 1,63019575 1,47332865| 1,10647122| 1,52561768| 2,46
2,96 1,60040633 1,45141248 | 1,10265438 1,5010771| 2,46
2,97 1,61492931 1,4599319| 1,10616756 1,5115977| 2,45
2,98 1,58609153 1,43802608 | 1,10296437| 1,48738123| 2,45
2,99 1,55795477| 1,41638261| 1,09995333 1,46357333| 2,45
3,001 1,57350089| 1,42412934| 1,10488623 1,47391986| 2,44
3,01 1,54617497 1,4025067| 1,10243678 1,45039613| 2,44
3,02 1,56243833 1,40974313 1,1083242| 1,46064153| 2,43
3,03 1,53584092| 1,38815292| 1,10639174| 1,43738225| 2,43
3,04 1,50984755 1,36683063 | 1,10463397| 1,41450293| 2,43
3,05 1,52677436| 1,37333813| 1,11172503 1,42448354| 2,42
3,061 1,50139813 1,35205966| 1,11045257| 1,40183915| 2,42
3,07 1,5188086| 1,35807753| 1,11835191 1,41165455| 2,41
3,08 1,49398613 1,33685575| 1,11753728 1,38923254| 2,41
3,09 1,46968551 1,31590244| 1,1168651 1,36716346| 2,41




3,10( 1,48746582 1,3212356| 1,12581421| 1,37664568| 2,4
3,11 1,43662789| 1,30034765| 1,1255666 1,3547744| 24
3,12 1,4402718| 1,27972866| 1,12545092( 1,33324304| 2,4
3,13 1,54827791| 1,28440561| 1,1353718| 1,34236304| 2,39
3,14 1,43531143| 1,26386531| 1,13565221| 1,32101402| 2,39
3,15 1,41278719| 1,24359035| 1,13605513| 1,29998929| 2,39
3,16 1,43089132| 1,24763785| 1,14688034( 1,30872234( 2,38
3,17 1,40869139 1,2274526| 1,14765441| 1,28786553( 2,38
3,18 1,38690092| 1,20753063| 1,14854306( 1,26732072( 2,38
3,19 1,40499478| 1,21097828| 1,16021468| 1,27565044( 2,37
3,20 1,38347202| 1,19115629| 1,16145297| 1,25526154( 2,37
3,21 1,3623324| 1,17159709| 1,1627994( 1,23517553| 2,37
3,22 1,3803176 1,1744707| 1,1752678| 1,24308633| 2,36
3,23 1,3593951| 1,15501951| 1,17694558( 1,22314471| 2,36
3,24 1,33883226 1,1358302| 1,17872571| 1,20349755| 2,36
3,25 1,35662329| 1,13815521| 1,19194928 1,2109779| 2,35
3,26 1,33623616| 1,11908291| 1,19404572( 1,19146733( 2,35
3271 1,31618686| 1,10026978| 1,19624013( 1,17224214( 2,35
3,28 1,29646611| 1,08171259| 1,19853103 1,1532971| 2,35
3,29 1,31380239| 1,08338507| 1,21268275| 1,16019084| 2,34
3,30 1,29421165| 1,06495355| 1,21527521| 1,14137291| 2,34
3,31 1,27493286| 1,04677655| 1,21796086| 1,12282865| 2,34
3,32 1,29192981| 1,04796379| 1,23280005 1,1292858| 2,33
3,33 1,27275092| 1,02991858| 1,23577818 1,1108627| 2,33
3,34 1,25386765| 1,01212473| 1,23884697 1,0927057| 2,33
3,35 1,23527323| 0,994579113 1,242006| 1,07481048| 2,33
3,36 1,25166791| 0,995196834| 1,25770889( 1,08068719( 2,32
3,37 1,23314437| 0,977791291| 1,26115295| 1,06290898( 2,32
3,38 1,21489586| 0,960630568| 1,26468583( 1,04538567( 2,32
3,391 1,19691601| 0,943711631| 1,26830694( 1,02811309( 2,32
3,40 1,21265294| 0,943805326| 1,28485495 1,0334212| 2,31
3,41 1,19472215| 0,927033648| 1,28875813| 1,08875813| 2,31
3,42 1,17704657| 0,910499026| 1,29274885| 0,999348208| 2,31
3,43 1,15962662| 0,894202191| 1,2968282 0,982677| 2,31
3,44 1,1746667| 0,893816275| 1,31421493( 0,987433082( 2,3
3,45 1,15727319| 0,87766906| 1,31857581( 0,97080437( 2,3
3,46 1,14012386| 0,861754766| 1,32302588| 0,954544463( 2,3
3,47 1,12321541| 0,846071597| 1,32756544| 0,938452868( 2,3
3,48 1,10654325| 0,830616544| 1,33219505( 0,922592113( 2,3
3,49 1,12063428| 0,829717534| 1,35062143| 0,926689783| 2,29
3,50 1,10397146| 0,817715463| 1,3555384| 0,91093412| 2,29
3,51 1,08753713| 0,799337736| 1,36054772| 0,895404201| 2,29
3,52 1,07132674| 0,784481379| 1,36564968| 0,880096501| 2,29
3,53 1,08467443| 0,783191282| 1,38494191| 0,883685666( 2,28
3,54 1,06846461| 0,768491158| 1,3903408| 0,86848231( 2,28
3,55 1,05248421| 0,754009684| 1,39583647| 0,853497861( 2,28
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3,56

1,03669904

0,739743927

1,4014296

0,838728963

2,28

3,57

1,02113207

0,725688859

1,40712104

0,824169928

2,28

3,58

1,00577292

0,711843782

1,41291242

0,809820162

2,28

3,59

1,01794305

0,710095371

1,43353004

0,812711262

2,27

3,60

1,00257856

0,696408942

1,43964057

0,798465483

2,27

3,61

0,987415229

0,682927605

1,44585637

0,784423479

227

3,62

0,972451275

0,669649505

1,45217949

0,770583428

227

3,63

0,957683445

0,656571974

1,45861152

0,756942464

227

3,64

0,943108646

0,643692265

1,46515464

0,743497725

2,27

3,65

0,954131213

0,641559377

1,4872064

0,745749989

2,26

3,66

0,93954651

0,628837351

1,49410099

0,732407071

2,26

3,67

0,925150764

0,616309253

1,50111451

0,719256423

2,26

3,68

0,910942617

0,603973336

1,50824972

0,70629643

2,26

3,69

0,896919048

0,59182693

1,51550902

0,693524302

2,26

3,70

0,883074273

0,579865606

1,52289473

0,680935162

2,26

3,71

0,869410097

0,568089537

1,53041033

0,668529724

2,26

3,72

0,879137706

0,565608608

1,55432165

0,670118308

2,25

3,73

0,865462498

0,553987008

1,56224331

0,657812171

2,25

3,74

0,851964655

0,542546702

1,57030658

0,645686019

2,25

3,75

0,838638739

0,531283479

1,58751462

0,633735232

2,25

3,76

0,825483855

0,520195732

1,58687164

0,621958439

2,25

3,77

0,812498651

0,509281733

1,59538149

0,610354039

2,25

3,78

0,79967969

0,498538371

1,60404843

0,59891881

2,25

3,79

0,787025614

0,487963889

1,61287676

0,58765113

2,25

3,80

0,795365917

0,485193888

1,63927439

0,588584564

224

3,81

0,782704132

0,474769123

1,64859949

0,577414126

224

3,82

0,770205134

0,464509597

1,65810381

0,566408109

2,24

3,83

0,757865264

0,454412081

1,66779295

0,555563142

2,24

3,84

0,745684842

0,444475788

1,67767258

0,544878806

2,24

3,85

0,733659346

0,434697016

1,68774875

0,534351126

224

3,86

0,721787899

0,42507427

1,69802773

0,523978813

224

3,87

0,710069585

0,415605909

1,70851658

0,513760468

224

3,88

0,698499974

0,406288445

1,71922186

0,503692288

2,24

3,89

0,687079506

0,397120999

1,73015154

0,493773834

2,24

3,90

0,693851739

0,394130919

1,76046005

0,494037859

2,23

3,91

0,682430724

0,385105213

1,77206306

0,484213717

2,23

3,92

0,671156014

0,376225357

1,7839202

0,474535576

2,23

3,93

0,660026641

0,367489791

1,79604075

0,465002074

2,23

3,94

0,649039756

0,358895891

1,80843462

0,455610512

2,23

3,95

0,638195731

0,350442826

1,82111227

0,446360461

2,23

3,96

0,627490421

0,342127255

1,83408487

0,43724831

2,23

3,97

0,616923286

0,333947874

1,84736402

0,428273011

2,23

3,98

0,606492447

0,32590264

1,86096205

0,419432576

2,23

3,99

0,596196292

0,317989655

1,8748921

0,410725201

2,23

4,00

0,586034093

0,310207541

1,88916778

0,402149725

2,23
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9. Fe igin Modifiye Morse Potansiyeli kullanilarak m=2.5 Degeri i¢in hesaplanan a;, a, (A°)

orgii parametreleri, C,;, Cy, Kararliliklari, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a
2,70 5,38606382( 4,18915448( 1,28571621| 4,58812426| 2,52
2,71 5,2561151| 4,13119963| 1,27229753| 4,50617145| 2,52
2,72 5,24591802| 4,16906366| 1,25829645| 4,52801512| 2,51
2,73 5,12295041 4,1108448 1,2462038 | 4,44821334| 2,51
2,74 5,11991558| 4,14718284| 1,23455265| 4,47142709| 2,5
2,75 5,00331076( 4,08872969| 1,22368343| 4,39359005( 2,5
2,76 4,89032833 4,0309297 1,2132011| 4,31739591| 2,5
2,77 4,89597887| 4,06489879| 1,20445284| 4,34192548| 2,49
2,78 4,78853809| 4,00690937| 1,19507023| 4,26745228| 2,49
2,79 4,79982208| 4,03939126| 1,18825382 4,2928682| 2,48
2,80 4,69741898( 3,98124147( 1,17988799| 4,21996731| 2,48
2,81 4,71379491 4,0122477( 1,17485142| 4,24609677| 2,47
2,82 4,61596607( 3,95396647| 1,16742671 4,174633| 2,47
2,83 4,52095496| 3,89637059| 1,16029902( 4,10456538| 2,47
2,84 4,5432623 | 3,92513566| 1,15747905( 4,13117787| 2,46
2,85 4,45221562 3,8674509| 1,15120159| 4,06237247| 2,46
2,86 4,47844368( 3,89478593| 1,14985618| 4,08933851( 2,45
2,87 4,39099022( 3,83704481| 1,14436772| 4,02169328( 2,45
2,88 4,30589289 3,7799931| 1,13912721| 3,95529306| 2,45
2,89 4,33650983| 3,80518961| 1,13963042( 3,98229635| 2,44
2,90 4,25451578| 3,74812174| 1,13510608( 3,91691975| 2,44
2,91 4,28808677| 3,77193819| 1,13683909| 3,94398772| 2,43
2,92 4,20888966( 3,71488089| 1,13298105| 3,87955048| 2,43
2,93 4,13168947| 3,65852478 1,1293321| 3,81624634| 2,43
2,94 4,16839099( 3,68031333( 1,13261851| 3,73261851| 2,42
2,95 4,09359764| 3,62401001 1,1295768| 3,78053922| 2,42
2,96 4,13244861| 3,64446714| 1,13389652| 3,80712763| 2,41
2,97 4,05981233| 3,58823743| 1,13142244| 3,74542907| 2,41
298| 3,98887733( 3,53271313| 1,12912574| 3,68476786( 2,41
2,99 4,02982915( 3,55125474| 1,13476206( 3,71077955( 2.4
3,001 3,96073969| 3,49584355 1,1329854| 3,65080893| 2.4
3,01 3,89320092| 3,44113555| 1,13137099( 3,59182401( 24
3,02 3,93574395| 3,45783639 1,13821| 3,61713891| 2,39
3,03 3,86976939| 3,40326996| 1,13707359( 3,55876944| 2,39
3,04 3,91348006| 3,41873957 1,1447143| 3,58365307| 2,38
3,05 3,84890283| 3,36434237| 1,14402828| 3,52586252| 2,38
3,06 3,78567259| 3,31065321| 1,14348207( 3,46899301| 2,38
3,07 3,83023569 3,3243954| 1,15216009| 3,49300883| 2,37
3,08 3,76817966| 3,27090187| 1,15203079| 3,43666113| 2,37
3,09 3,70737402| 3,21812006| 1,15203098( 3,38120471| 2,37




3,10 3,75241798| 3,23020012| 1,16166734| 3,40427274| 2,36
3,11 3,69259691| 3,17764266| 1,16205543| 3,34929407| 2,36
3,12 3,63392096| 3,12578305| 1,1625634| 3,29516236| 2,36
3,131 3,67914162| 3,13628234| 1,17309006| 3,31723543( 2,35
3,14 3,62128637| 3,08467421| 1,17396073| 3,26354493( 2,35
3,15 3,56450975| 3,03377014| 1,17494391( 3,21068335( 2,35
3,16 3,60961732| 3,04274826| 1,18630167| 3,23170461| 2,34
3,17 3,55351554| 2,99211724| 1,18762577| 3,17925001| 2,34
3,18 3,498414 2,9421794| 1,1890553| 3,12759093| 2,34
3,19 3,44429028| 2,89293021| 1,19058879 3,0767169| 2,34
3,20 3,40962652| 2,90007814| 1,20294666 3,0962652| 2,33
3,21 3,43503343| 2,85112689| 1,20479856( 3,04576234( 2,33
3,22 3,3823392 2,8028528| 1,20674878| 2,99601493| 2,33
3,23 3,42609446| 2,80865378| 1,2198351( 3,01446734( 2,32
3,24 3,37382638| 2,76070325| 1,22208947( 2,96507763( 2,32
3,25 3,32242008| 2,71342588| 1,2243771| 2,91642425( 2,32
3,26 3,27185656| 2,66681308| 1,22687885| 2,86849424( 2,32
3,27 3,31434259| 2,67100579| 1,24085938| 2,88545139| 2,31
3,28 3,26409104| 2,62473257| 1,24358995| 2,83785206| 2,31
3,29 3,2146412| 2,57911937| 1,2464104| 2,79095998| 2,31
3,30 3,25619232| 2,58212166| 1,26105302( 2,80681188( 2,3
3,31 3,20699044| 2,53686618| 1,26415436( 2,76024093( 2,3
3,32 3,15855003 2,4922614 1,267343| 2,71435761| 2,3
3,33 3,11085318| 2,44829871| 1,27061831 2,6691502| 2,3
3,34 3,1508007| 2,44990295| 1,28609204| 2,68353554| 2,29
3,35 3,10328105| 2,40631364| 1,28964113| 2,63863611| 2,29
3,36 3,05647714| 2,36336051| 1,29327588| 2,59439939| 2,29
3,37 3,01036326| 2,32102846| 1,29699541| 2,55080673| 2,29
3,38 2,96493949| 2,27931933| 1,30080039| 2,50785938| 2,29
3,39 3,00260836| 2,27941375| 1,3172722| 2,52047862( 2,28
3,40 2,95729356 2,2380893| 1,32134744( 2,47782405( 2,28
3,41 291263258 2,19737145| 1,32550761| 2,43579183( 2,28
3,42 2,86862127| 2,15725826| 1,32975329( 2,39437927( 2,28
3,43 2,9044769| 2,15620714| 1,34703056( 2,40563039( 2,27
3,44 2,86054065| 2,11649231| 1,35154786| 2,36450843( 2,27
3,45 2,81722217| 2,07736577| 1,35615125( 2,32398457( 2,27
3,46 2,77451826| 2,03882557| 1,36084141( 2,28405647( 2,27
3,47 2,73241294| 2,00086103| 1,36561855( 2,24471167( 2,27
3,48 2,76585343| 1,99859684| 1,38389763| 2,25434903| 2,26
3,49 2,72379238| 1,96103925| 1,38895353| 2,21529029| 2,26
3,50 2,68230744| 1,92404401| 1,3940988| 2,17679849| 2,26
3,51 2,64140088| 1,88761182| 1,39933478| 2,13887484| 2,26
3,52 2,60105836| 1,85173226| 1,40466223| 2,10150763| 2,26
3,531 2,63207998| 1,84840444| 1,42397406( 2,10962962( 2,25
3,54 2,59175474| 1,81293207| 1,42959286( 2,07253962( 2,25
3,55 2,55197851| 1,77800174| 1,43530709 2,035994| 2,25
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3,56 2,512746| 1,74360865| 1,44111811( 1,99998777( 2,25
3,57 2,47404398| 1,70974256| 1,44702719 1,9645097| 2,25
3,58 2,43586781| 1,67639894| 1,45303588| 1,92955523( 2,25
3,59 2,39820844| 1,64357019| 1,45914574( 1,89511627( 2,25
3,60 2,42580341| 1,639099107| 1,47996866| 1,90132852| 2,24
3,61 2,38814246| 1,60666387| 1,48639831| 1,86715673| 2,24
3,62 2,35099099| 1,57474365| 1,49293568| 1,83349277| 2,24
3,63 2,31433702| 1,54332078| 1,49958263| 1,80032619| 2,24
3,64 227816932 1,51238601| 1,50634118| 1,76764712| 2,24
3,65 2,24248724| 1,48193692| 1,5132137| 1,73545369| 2,24
3,66 2,26730329| 1,47661699| 1,53547149( 1,74017909( 2,23
3,67 2,231623| 1,44656874| 1,54270098( 1,70825349( 2,23
3,68 2,19641558| 1,41699342| 1,55005348 1,6768008 | 2,23
3,69 2,16167785| 1,38788659| 1,55753206( 1,64581707( 2,23
3,70 2,212740232| 1,35924151| 1,56513931( 1,61529512( 2,23
3,71 2,09357924| 1,33104946| 1,57287863| 1,58522605( 2,23
3,72 2,06020509 1,303306| 1,58075317| 1,55560569| 2,23
3,731 2,02727647| 1,27600663| 1,5887664( 1,52642991( 2,23
3,74 1,99478073 1,2491411| 1,59692186( 1,49768765( 2,23
3,75 2,01563574| 1,24297431 1,621623| 1,50052812| 2,22
3,76 1,98314533| 1,21649243| 1,63021593 1,4720434| 2,22
3,77\ 1,95108758| 1,19043832| 1,6389657| 1,44398807( 2,22
3,78 1,91945282| 1,16480363| 1,64787675| 1,41635336( 2,22
3,79 1,88823545| 1,13958235| 1,65695393( 1,38913338( 2,22
3,80 1,85743553| 1,11477214| 1,66620196( 1,36232661( 2,22
3,81 1,82704157| 1,09036339| 1,6756263| 1,33592278( 2,22
3,82 1,79704762| 1,06635013| 1,68623223( 1,30991596( 2,22
3,83 1,76745433 1,0427302| 1,69502556( 1,28430491( 2,22
3,84 1,73825321| 1,01949595| 1,70501237( 1,25908171( 2,22
3,85 1,75516942| 1,01272721| 1,73311174| 1,26020795| 2,21
3,86 1,72598263 0,9898513| 1,74367871| 1,23522841| 2,21
3,87 1,69718618| 0,967353512| 1,75446324| 1,21063107| 2,21
3,88 1,66877439| 0,945227944| 1,76547298| 1,18641009| 2,21
3,89 1,64073632| 0,923465951| 1,77671555| 1,16255607| 2,21
3,901 1,61307577| 0,902066892| 1,78819973| 1,13906985| 2,21
3,91 1,58578219| 0,881022117| 1,79993459| 1,11594214| 2,21
3,92 1,55885037| 0,860326532| 1,81192875| 1,09316781| 2,21
3,931 1,53228096| 0,839977713| 1,8241924| 1,07074546| 2,21
3,94 1,50606396| 0,819967548| 1,83673605| 1,04866635| 2,21
3,95 1,48019781| 0,800292677| 1,8495706( 1,02692772| 2,21
3,96 1,45467719| 0,780947691| 1,86270759| 1,00552419| 2,21
3,97 1,42949801| 0,761927867| 1,87615924| 0,984451249| 2,21
3,98 1,40465577| 0,743228185| 1,88993878| 0,963704046| 2,21
3,99 1,41690851| 0,736123151| 1,92482536( 0,963051603( 2,2
4,000 1,39210484( 0,717745068 | 1,93955334| 0,942531658| 2,2
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10. Fe i¢in Modifiye Morse Potansiyeli kullanilarak m=3.0 Degeri i¢in hesaplanan a,, a, (A°)

orgii parametreleri, C,;, Cy, Kararliliklari, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a

Cll

CIZ

CII/CIZ

B

a

2,70

1,04378398

0,822398904

1,26919427

0,896193928

2,48

2,71

1,04325668

0,829725964

1,25735089

0,900902869

2,47

2,72

1,0194939

0,817773618

1,24667007

0,885013711

2,47

2,73

0,996470468

0,805960292

1,23637663

0,869463684

2,47

2,74

0,997680897

0,812810565

1,22744578

0,874434009

2,46

2,75

0,97577558

0,800963522

1,21825221

0,859234208

2,46

2,76

0,978112263

0,807516541

1,21125972

0,864381782

2,45

2,77

0,957224239

0,795643759

1,20308144

0,849503919

2,45

2,78

0,960575314

0,801900678

1,19787318

0,854792223

2,44

2,79

0,940609926

0,790007917

1,19063354

0,840208587

2,44

2,80

0,921216476

0,778258269

1,18368993

0,825911005

2,44

2,81

0,925744807

0,784065313

1,18069859

0,831291811

2,43

2,82

0,907149554

0,772304104

1,17460149

0,817252587

2,43

2,83

0,912452865

0,777823224

1,17308514

0,822699771

2,42

2,84

0,894579495

0,766056078

1,16777286

0,808897217

2,42

2,85

0,87718667

0,754434683

1,16270724

0,795352012

2,42

2,86

0,883354165

0,759524699

1,16303547

0,800801188

2,41

2,87

0,866583133

0,747905311

1,15868028

0,787464585

2,41

2,88

0,873332133

0,752719573

1,16023572

0,79292376

2.4

2,89

0,857121433

0,741107537

1,15654125

0,779778836

2,4

2,90

0,841316936

0,729642346

1,15305388

0,766867209

2.4

2,91

0,848676094

0,734049971

1,15615575

0,772258679

2,39

2,92

0,833351958

0,722599633

1,15326928

0,759517075

2,39

2,93

0,818398174

0,711297606

1,15057069

0,746997795

2,39

2,94

0,826238852

0,715311913

1,15507492

0,75228756

2,38

2,95

0,811694455

0,704030884

1,1529245

0,739918741

2,38

2,96

0,819875097

0,707787875

1,15836273

0,745150282

2,37

2,97

0,805698177

0,696533783

1,1567252

0,732921914

2,37

2,98

0,791840628

0,68542921

1,15524786

0,720899683

2,37

2,99

0,725983925

0,688815845

1,16187816

0,725983925

2,36

3,00

0,786774634

0,677744773

1,16087156

0,71408806

2,36

3,01

0,773519066

0,666820428

1,16001105

0,702386641

2,36

3,02

0,782209452

0,669852886

1,1677332

0,707305075

2,35

3,03

0,769217987

0,658968303

1,1673065

0,695718198

2,35

3,04

0,756495149

0,648231206

1,1670144

0,684319187

2,35

3,05

0,765317022

0,65092359

1,17574019

0,689054734

2,34

3,06

0,752816639

0,640232141

1,17584949

0,677760307

2,34

3,07

0,740563108

0,629686097

1,17608299

0,666645101

2,34

3,08

0,749447033

0,632052471

1,18573547

0,671183991

2,33

3,09

0,737380084

0,621557648

1,18634223

0,660165127

2,33

3,10

0,725543913

0,611208544

1,18706442

0,649320334

2,33




3,11

0,734430587

0,613263643

1,19757725

0,653652625

2,32

3,12

0,722749106

0,60297014

1,19864825

0,642896462

2,32

3,13

0,711281229

0,59282008

1,19982648

0,632307129

2,32

3,14

0,720120215

0,594579209

1,21114261

0,636426211

2,31

3,15

0,708780611

0,584489632

1,21264873

0,625919959

2,31

3,16

0,697641944

0,5745427

1,21425604

0,615575781

2,31

3,17

0,686699851

0,564737412

1,2159631

0,605391558

2,31

3,18

0,695354736

0,566137451

1,22824366

0,609209879

2,3

3,19

0,68451153

0,556397272

1,2302568

0,599102025

2.3

3,20

0,673852061

0,546796231

1,23236413

0,589148174

2,3

3,21

0,682368063

0,547933677

1,24534792

0,592745139

2,29

3,22

0,671789479

0,538401894

1,24774724

0,582864422

2,29

3,23

0,661385387

0,529008145

1,25023668

0,573133893

2,29

3,24

0,651151478

0,519750642

1,25281515

0,563550921

2,29

3,25

0,659392129

0,520575115

1,26666087

0,566847453

2,28

3,26

0,64921923

0,511390526

1,26951751

0,557333427

2,28

3,27

0,639207877

0,502340244

1,27246002

0,547962788

2,28

3,28

0,629355292

0,493423197

1,27548785

0,538733896

2,28

3,29

0,63728525

0,493959583

1,29015667

0,541734805

2,27

3,30

0,627478035

0,485118598

1,29345285

0,532571744

2,27

3,31

0,617821324

0,476408146

1,29683199

0,523545872

2,27

3,32

0,60831389

0,46782781

1,30029442

0,514656503

2,27

3,33

0,61590658

0,468099833

1,31575903

0,517368749

2,26

3,34

0,606432287

0,459598217

1,31948355

0,508542907

2,26

3,35

0,59710007

0,451223925

1,32328992

0,499849307

2,26

3,36

0,587907882

0,442975874

1,32717811

0,491286543

2,26

3,37

0,578851973

0,434851741

1,33114788

0,482851819

2,26

3,38

0,585975122

0,434838264

1,34757028

0,485217216

2,25

3,39

0,576941842

0,426795212

1,35180017

0,476844088

2,25

3,40

0,568040764

0,418874512

1,35611203

0,468596596

2,25

3,41

0,559268403

0,411073859

1,36050588

0,46047204

2,25

3,42

0,550624068

0,4033928

1,36498239

0,45246989

2,25

3,43

0,557267349

0,403127545

1,38235989

0,45450748

2,24

344

0,548637661

0,395528666

1,38709962

0,446564998

224

3,45

0,54013105

0,388046589

1,3919232

0,43874141

2,24

3,46

0,531745285

0,380679661

1,39683135

0,431034869

2,24

3.47

0,523479067

0,373426848

1,40182494

0,423444254

2,24

3,48

0,515330206

0,36628652

1,40690465

0,415967749

2,24

3,49

0,521384767

0,365771261

1,4254394

0,41764243

2,23

3,50

0,513244105

0,358713046

1,43079297

0,410223399

2,23

3,51

0,505217706

0,351765117

1,43623595

0,40291598

2,23

3,52

0,497303511

0,344925885

1,44176918

0,395718427

2,23

3,53

0,489500473

0,338194323

1,44739411

0,388629706

2,23

3,54

0,481805836

0,331568371

1,45311157

0,381647526

2,23

3,55

0,48728418

0,330842108

1,47286022

0,382989465

2,22

3,56

0,479595207

0,324298117

1,47887139

0,376063814

2,22
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3,57

0,472012196

0,317857538

1,48498034

0,369242424

2,22

3,58

0,46453492

0,311519832

1,49118891

0,362524861

2,22

3,59

0,457160192

0,305282556

1,49749858

0,355908434

222

3,60

0,449887122

0,299144735

1,50391122

0,349392197

222

3,61

0,442714119

0,29310493

1,51042877

0,342974659

222

3,62

0,447542531

0,292186161

1,53170338

0,343971618

2,21

3,63

0,440374072

0,286226766

1,53854958

0,337609201

2,21

3,64

0,433303726

0,2803632

1,54550856

0,331343375

2,21

3,65

0,426330707

0,274594508

1,55258279

0,325173241

221

3,66

0,419452812

0,268918845

1,5597747

0,319096834

221

3,67

0,412669295

0,263335246

1,5670872

0,313113262

221

3,68

0,405978074

0,257841982

1,57452278

0,30722068

2,21

3,69

0,399379099

0,25243848

1,58208486

0,301418686

2,21

3,70

0,403512029

0,251357345

1,60533216

0,302075573

2,2

3,71

0,396917494

0,246030982

1,61328257

0,296326486

22

3,72

0,39041304

0,240791883

1,62137127

0,290665602

22

3,73

0,383998046

0,235639167

1,62960195

0,285092127

22

3,74

0,377669857

0,230570736

1,63797828

0,279603776

2,2

3,75

0,37142853

0,22558606

1,64650453

0,274200241

2,2

3,76

0,365272818

0,220683976

1,65518505

0,268880256

2,2

3,77

0,35920082

0,215862771

1,66402395

0,263642121

2,2

3,78

0,353211472

0,211121301

1,67302622

0,258484691

22

3,79

0,347304701

0,206459012

1,68219686

0,253407575

2,2

3,80

0,3506533

0,205248795

1,70843049

0,253716963

2,19

3,81

0,344752992

0,200658727

1,71810615

0,248690148

2,19

3,82

0,338933543

0,196145543

1,72796964

0,243741543

2,19

3,83

0,333194434

0,191708385

1,73802745

0,238870401

2,19

3,84

0,327533361

0,187345444

1,7482857

0,23407475

2,19

3,85

0,32195043

0,183056257

1,7587513

0,229354315

2,19

3,86

0,316443986

0,178839354

1,7694315

0,224707565

2,19

3,87

0,311013539

0,174693924

1,78033403

0,220133796

2,19

3,88

0,305657501

0,170618604

1,79146643

0,215631569

2,19

3,89

0,30037541

0,166612592

1,80283738

0,211200198

2,19

3,90

0,295165751

0,162674521

1,81445594

0,206838264

2,19

3,91

0,290028006

0,158803656

1,82633078

0,202545106

2,19

3,92

0,284961303

0,154998957

1,8384724

0,198319739

2,19

3,93

0,279964112

0,151259127

1,8508907

0,194160789

2,19

3,94

0,282387452

0,149971735

1,88293782

0,194110307

2,18

3,95

0,27740133

0,146296638

1,89615656

0,189998202

2,18

3,96

0,272484339

0,142684898

1,90969291

0,185951379

2,18

3,97

0,267635598

0,139135562

1,92355997

0,181968907

2,18

3,98

0,26285465

0,135647898

1,93777164

0,178050149

2,18

3,99

0,25813966

0,132220439

1,95234309

0,174193513

2,18

4,00

0,253491174

0,128852997

1,9672897

0,170399056

2,18
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EK.2. FE-25%AL ALASIMI iCIN HESAPLANAN SONUCLAR
Ek.2.1. Genellestirilmis Morse Potansiyeli Kullanilarak Elde Edilen Sekiller

11. Fe-25%Al igin Genellestirilmis Morse Potansiyeli kullanilarak m=1.25 Degeri igin

hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Ci, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a Cu Cn Cu/Cn2 B a

2,801 1,22851996| 7,70201152| 1,59606377| 9,22974087| 2,91
2,81 1,21521377( 7,73547523 | 1,57096201| 9,20769606| 2,9
2,82 1,193748951| 7,66470308| 1,55712425| 9,0881004| 2,9
2,83 1,18102994( 7,69727886|( 1,53432741| 9,06835236| 2,89
2,841 1,16016095| 7,62683808| 1,52115587| 8,9517619| 2,89
2,85 1,14850817( 7,65871459( 1,49960958| 8,93417031| 2,88
2,86 1,1284549| 7,58839902| 1,48707902| 8,82044901| 2,88
2,871 1,11757049| 7,61946602| 1,46673072| 8,80487898| 2,87
2,88 1,09829488| 7,54937463 1,4548157| 8,69389934| 2,87
2,891 1,08814276| 7,57963418| 1,43561382| 8,68023197| 2,86
2,901 1,06960895| 7,50975842| 1,42429209| 8,57186878| 2,86
2,91 1,06015365( 7,53920285( 1,40618799| 8,55998075| 2,85
2,921 1,04232696| 7,46954815| 1,39543509| 8,45412197| 2,85
2,93 1,03353436( 7,49817104( 1,37838195| 8,44389523| 2,84
2,941 1,01638151| 7,42873598| 1,36817557| 8,34042901| 2,84
2,95 1,00821919( 7,45653728( 1,35212788| 8,3317555| 2,83
2,96| 1,00038637| 7,48393484| 1,33671176| 8,32391113| 2,82
2,97 0,984145187| 7,41430434| 1,32736012| 8,2233535| 2,82
2,98 0,976895896| 7,44087404| 1,31287788| 8,21690235| 2,81
2,991 0,961251277| 7,37146432| 1,30401673| 8,11848047| 2,81
3,00 0,954556427| 7,39721286| 1,29042715 8,11333| 2,8
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12. Fe-25%Al igin Genellestirilmis Morse Potansiyeli kullanilarak m=1.5 Degeri igin
hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

t3 Cu Ci Ci/Cr2 B a

2,80( 8,90010637| 5,07406421| 1,75403897| 6,34941159| 2.9

2,81 8,75948275| 5,02782943| 1,74219966| 6,27171387| 2,9

2,82 8,67868685| 5,03894869| 1,72232094| 6,25219475| 2,89

2,83 8,5426727| 4,99317897| 1,71086852| 6,17634355| 2,89

2,84 | 8,46582758| 5,00415366| 1,69176012| 6,15814496| 2,88

2,85 8,33424648| 4,95883172| 1,6806875| 6,08396997| 2,88

2,86 8,2611958| 4,96965103| 1,66232916| 6,06683262| 2,87

2,87( 8,13387714| 4,92476143| 1,65162866| 5,99446667| 2,87

2,88 8,06447553| 4,93542271| 1,63399895| 5,97844032| 2,86

2,89 7,94125629| 4,89095192| 1,62366272| 5,90772004| 2,86

2,90( 7,87536068| 4,90144367| 1,60674308| 5,89274934| 2,85

2,91 7,75608475| 4,85738924| 1,59676327| 5,82361441| 2,85

2,92 7,6935561| 4,86769815| 1,5805327| 5,8096508| 2,84

2,93 7,57807102| 4,82402649| 1,57090162 | 5,74204133| 2,84

2,94 7,51877662| 4,83416996| 1,55533973| 5,72903884| 2,83

2,95 7,40693727| 4,79087909| 1,54604972| 5,66289849| 2,83

2,96 7,35074684| 4,80084103| 1,53113732| 5,65080963| 2,82

2,97 7,24241386| 4,75792342| 1,52217958| 5,5860869| 2,82

2,98 7,18920246| 4,76769975| 1,50789749| 5,57486732| 2,81

2,99 7,08423921| 4,72514261| 1,49926464| 5,5115081| 2,81

3,00| 7,03388718| 4,73473337| 1,48559309| 5,50111797( 2,8
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13. Fe-25%Al igin Genellestirilmis Morse Potansiyeli kullanilarak m=2.0 Degeri igin

hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

2,11341191

1,12129213

1,88480045

1,45199872

2,97

2,81

2,08102574

1,11080696

1,87343599

1,43421322

2,97

2,82

2,06216802

1,11239572

1,85380793

1,42898649

2,96

2,83

2,03079005

1,10204856

1,84274099

1,41162905

2,96

2,84

1,99998404

1,09183185

1,83176928

1,39454925

2,96

2,85

1,98234677

1,09343672

1,81295062

1,38974007

2,95

2,86

1,95249249

1,0833503

1,80833503

1,37306436

2,95

2,87

1,93562989

1,08496358

1,78405059

1,36851901

2,94

2,88

1,90669253

1,07500304

1,77366245

1,35223287

2,94

2,89

1,89057643

1,07662296

1,75602463

1,34794078

2,93

2,90

1,86252303

1,06678331

1,74592443

1,33202988

2,93

2,91

1,84712539

1,06840767

1,72885822

1,32798024

2,92

2,92

1,81992384

1,05868495

1,71904185

1,31243121

2,92

2,93

1,80521814

1,06031147

1,70253571

1,30861369

2,91

2,94

1,77883778

1,05070267

1,69299824

1,29341437

2,91

2,95

1,76479816

1,05232931

1,67703983

1,28981893

2,9

2,96

1,73920909

1,0428306

1,6677772

1,27495676

2,9

2,97

1,72581128

1,04445626

1,65235381

1,2715746

2,89

2,98

1,70098433

1,03506346

1,64336237

1,25703708

2,89

2,99

1,68820427

1,03668674

1,62846134

1,25385925

2,88

3,00

1,66411186

1,02739671

1,61973641

1,2396351

2,88
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14. Fe-25%Al igin Genellestirilmis Morse Potansiyeli kullanilarak m=2.5 Degeri igin
hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

t3

Cll

C12

CII/CIZ

B

a

2,80

5,96084442

2,96934536

2,0074608

3,96651172

3,08

2,81

5,87010042

2,94135314

1,99571427

3,91760223

3,08

2,82

5,78098595

2,91372872

1,98405085

3,86948113

3,08

2,83

5,72752553

2,91709704

1,96343332

3,85390653

3,07

2,84

5,64113128

2,88986712

1,95203829

3,80695517

3,07

2,85

5,58985886

2,89331105

1,93199375

3,79216032

3,06

2,86

5,50608849

2,8664612

1,92086622

3,74633696

3,06

2,87

5,45692618

2,86997208

1,90138651

3,73229011

3,05

2,88

5,37568618

2,84348945

1,8905244

3,68755503

3,05

2,89

5,32855865

2,8475906

1,87160103

3,67422559

3,04

2,90

5,24976144

2,82093082

1,86100325

3,63051403

3,04

2,91

5,17235436

2,79512946

1,8504883

3,58753776

3,04

2,92

5,12815419

2,79876552

1,832291

3,57522841

3,03

2,93

5,05305671

2,77329869

1,8220384

3,53321803

3,03

2,94

5,01071302

2,77697621

1,80437737

3,52155514

3,02

2,95

4,93784237

2,75183221

1,79438352

3,48050226

3,02

2,96

4,89728962

2,75554562

1,77724861

3,46946029

3,01

2,97

4,82656861

2,73071348

1,76751191

3,42933186

3,01

2,98

4,78774328

2,73445777

1,75089312

3,41888627

2,99

4,71909579

2,70992755

1,74141032

3,37965029

3,00

4,68193663

2,71369778

1,72529774

3,36977739

2,99
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15. Fe-25%Al igin Genellestirilmis Morse Potansiyeli kullanilarak m=3.0 Degeri igin

hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

2,20317109

0,887459284

2,4825602

1,32602989

3,47

2,81

2,16763921

0,879699706

2,46406723

1,30901288

3,47

2,82

2,13274701

0,872038182

2,4457037

1,29227446

3,47

2,83

2,10793749

0,87408221

2,41160095

1,2853673

3,46

2,84

2,07417047

0,66518616

2,39368253

1,26906923

3,46

2,85

2,04100958

0,859048378

2,37589597

1,25303545

3,46

2,86

2,0176663

0,861100843

2,34312429

1,24662266

3,45

2,87

1,98557093

0,853721714

2,32578239

1,23100479

3,45

2,88

1,96316277

0,855777975

2,29400946

1,22490624

3,44

2,89

1,93509608

0,848486175

2,27710967

1,20968948

3,44

2,90

1,90158448

0,841280942

2,26034418

1,19471546

3,44

2,91

1,88051929

0,843335382

2,22985936

1,18906335

3,43

2,92

1,85098204

0,836211888

2,21353232

1,1744686

3,43

2,93

1,8307744

0,838263216

2,18400899

1,16910028

3,42

2,94

1,80217792

0,831217877

2,16811738

1,15487123

3,42

2,95

1,78279909

0,833264085

2,1395367

1,14977575

3,41

2,96

1,75511096

0,826293836

2,12407607

1,13589954

3,41

2,97

1,727914

0,819402501

2,10874875

1,1222396

3,41

2,98

1,70972105

0,821434092

2,08138555

1,11752974

34

2,99

1,68338442

0,814612915

2,06648384

1,10420342

34

3,00

1,6659506

0,816633597

2,04002212

1,09973927

3,39




Ek.2.2. Modifiye Morse Potansiyeli Kullanilarak Elde Edilen Sekiller
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16. Fe-25%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=1.25 Degeri i¢in hesaplanan a,

a (A°) orgii parametreleri, Cy;, Cy, Kararliliklari, C,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cri2 B a
2,70 1,29235475 1,0178084 | 1,26974267 1,10932385( 2,52
2,71 1,28802332| 1,02687576| 1,25431271 1,11392495| 2,51
2,72 1,25748455 1,01329722| 1,24098293 1,094693| 2,51
2,73 1,25501054| 1,02197825 1,22802079| 1,09965568| 2,5
2,741 1,22410055 1,00832626| 1,21597602 1,08091769( 2,5
2,75 1,22532374( 1,01662363 1,20528748 1,08619034| 2,49
2,76 1,1979046| 1,00290706| 1,19443232 1,06790624 | 2,49
2,77 1,17132244| 0,989330978| 1,18395407 1,0499948| 2,49
2,78 1,17261456| 0,997047268| 1,17608723 1,0555697| 2,48
2,79 1,14733701| 0,983417667| 1,16668334| 1,03805745| 2,48
2,80 1,14997473( 0,990760104| 1,16069947 1,04383165( 2,47
2,81 1,12588701| 0,977084199( 1,15229272 1,02668514| 2,47
2,82 1,12974687| 0,984057544 1,1480496| 1,03262065| 2,46
2,83 1,1067412| 0,97034117| 1,14056915 1,01580875| 2,46
2,84 1,0843897| 0,95677375 1,13338153 0,9993124| 2,46
2,85 1,08968639| 0,963200721 1,13131808 1,00536261| 2,45
2,86 1,06827849( 0,949604677 1,1249718| 0,989162613| 2,45
2,87 1,07452407( 0,955673854| 1,12436274| 0,995290592| 2,44
2,88 1,05397208( 0,942056004| 1,11879981| 0,979361362| 2,44
2,89 1,06106917| 0,947771591 1,11954102| 0,985537452| 2,43
2,90 1,04129529| 0,934140042| 1,11471005| 0,969858458| 2,43
2,91 1,02203595| 0,920662026| 1,11010982| 0,954453335( 2,43
2,92 1,03008303( 0,92586788| 1,11255941| 0,960606262| 2,42
2,93 1,01149635| 0,912385883 1,10862783 | 0,945422684( 2,42
2,941 1,02018427( 0,917251904| 1,11221821| 0,951562692| 2,41
2,95 1,00220329| 0,903771105 1,10891274| 0,936581834| 2,41
2,96 0,98466175| 0,89044818| 1,10580466| 0,921852703| 2,41
2,97 0,994023587| 0,894831408| 1,11085013| 0,927895468| 2,4
2,98( 0,977004211( 0,881520011 1,10831768 | 0,913348078| 2,4
2,99 0,986832985( 0,885579232| 1,11433619| 0,919330483| 2,39
3,00 0,970281087| 0,872284273 1,11234504| 0,904949878| 2,39
3,01 0,95410649| 0,859149581 1,1105243| 0,890801884| 2,39
3,02 0,964383234| 0,862754408| 1,11779578| 0,896630684| 2,38
3,03 0,948607636| 0,849644623 1,11647577| 0,882632294( 2,38
3,04 0,933176333| 0,836694683 1,11531285| 0,868855233( 2,38
3,05 0,943787257| 0,839862461 1,12374026| 0,87450406( 2,37
3,06 0,928696241| 0,826946544| 1,12304265| 0,86086311| 2,37
3,07 0,9395548| 0,82981523 1,13224579| 0,866395087| 2,36
3,08 0,924766362| 0,816938902| 1,13198963| 0,852881388| 2,36
3,09 0,910277138| 0,804222721 1,1187196| 0,839574187| 2,36




3,10( 0,921305202| 0,806682715| 1,14209117| 0,844890211| 2,35
3,11 0,907070733| 0,794013455| 1,14238698| 0,831699181| 2,35
3,12 0,903112785| 0,781504378| 1,14281226| 0,818707181| 2,35
3,13| 0,904229548| 0,793573737| 1,15398144| 0,823792341| 2,34
3,14| 0,890484867| 0,771118536| 1,15479634| 0,810907313| 2,34
3,15 0,876994885| 0,758821423 1,1557329| 0,798212577| 2,34
3,16 0,888130056| 0,760517919| 1,16779636| 0,803055298| 2,33
3,17| 0,874816903| 0,74828114 1,1691019| 0,790459728| 2,33
3,18 0,861739955| 0,736201241| 1,17052228| 0,778047479| 2,33
3,19 0,872833069| 0,737543392| 1,18343284| 0,782639951| 2,32
3,201 0,85990166| 0,725529872| 1,18520504| 0,770320468| 2,32
3,21 0,84719305| 0,713673852| 1,18708714| 0,758180252| 2,32
3,22 0,858187194| 0,714676687 1,2008048| 0,762513523| 2,31
3,23| 0,845594706| 0,70289087| 1,20302417| 0,750458815| 2,31
3,24| 0,833212111| 0,691261868| 1,20534945| 0,738578616| 2,31
3,25| 0,821032845| 0,679787004| 1,20777955| 0,726868951| 2,31
3,26 0,831772232| 0,680389846 1,2224939| 0,730850641| 2,3
3,27| 0,819680337| 0,668991574| 1,22524763| 0,719221162| 2,3
3,28 0,807780747| 0,657746577| 1,22810331| 0,707757967| 2,3
3,29| 0,818326177| 0,658050064| 1,24356219| 0,711475435| 2,29
3,30 0,806494275| 0,64688563| 1,24673395| 0,700088512| 2,29
3,31 0,79487413| 0,635872668| 1,25000518| 0,688863155| 2,29
3,32| 0,783371563| 0,625009358| 1,25337573| 0,67779676| 2,29
3,33| 0,793566893 0,6249664 | 1,269777529| 0,681166564| 2,28
3,34| 0,782142655| 0,614188838| 1,27345632| 0,670173444| 2,28
3,35| 0,770887022| 0,603559018| 1,27723553| 0,65933502| 2,28
3,36 0,759796166| 0,59307509| 1,28111293| 0,648658786| 2,28
3,37| 0,769600979| 0,592712179| 1,29843962| 0,651675113| 2,27
3,38 0,758543458| 0,582318624| 1,30262614| 0,641060235| 2,27
3,39 0,747643156| 0,572068926| 1,30691097| 0,630593669| 2,27
3,40 0,736897983| 0,561962155| 1,31129468| 0,620274097| 2,27
3,41 0,746284786| 0,56130689 1,3295486| 0,622966189| 2,26
3,42 0,735560372| 0,551293622 1,3342443| 0,612715872| 2,26
3,43| 0,724983476| 0,541420319| 1,33904002| 0,602608038| 2,26
3,44| 0,714553288| 0,53168676| 1,34393658| 0,59264227| 2,26
3,45| 0,704265895| 0,522090438| 1,34893467| 0,58281559| 2,26
3,46 0,713080214| 0,521125588| 1,36834619| 0,585110463| 2,25
3,47| 0,702801602| 0,511624965| 1,37366558| 0,575350511| 2,25
3,48 0,69266056| 0,502259322| 1,37908951| 0,565726401| 5,25
3,49| 0,682655759| 0,493027787| 1,38461924| 0,556237111| 2,25
3,50 0,672784287| 0,483928516| 1,39025551| 0,54688044| 2,25
3,51 0,681014269| 0,482691505| 1,41086856| 0,548799093| 2,24
3,52| 0,671143442| 0,473689389| 1,41684289| 0,539507407| 2,24
3,53| 0,661401967| 0,46481732| 1,42292883| 0,530344554| 2,24
3,54| 0,651787593| 0,456073663| 1,42912789| 0,521311639| 2,24
3,55| 0,642297957| 0,447456658| 1,43544173| 0,512403757| 2,24
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3,56 0,649942402| 0,445982546| 1,45732699| 0,513969165| 2,23
3,57| 0,640449183| 0,437464241| 1,46400351| 0,505125888| 2,23
3,58 0,631077361| 0,429070309| 1,47080175| 0,496405993| 2,23
3,59 0,62182596| 0,420799808| 1,47772396| 0,487808525| 2,23
3,60 0,612692935| 0,412651056| 1,48477249| 0,479331682| 2,23
3,61 0,6036763| 0,404622476 1,4919495| 0,47097375| 2,23
3,62 0,594773282| 0,396711878| 1,49925759| 0,462732349| 2,23
3,63| 0,601590626| 0,394989372| 1,52305522| 0,463856457| 2,22
3,64 0,592680445| 0,387176837| 1,53077454| 0,45567804| 2,22
3,65 0,583882305| 0,379480598| 1,53863546 0,4476145| 2,22
3,66 0,575194413| 0,371899066| 1,54664119| 0,436334181| 2,22
3,67| 0,666617022| 0,364431897| 1,55479536| 0,431826939| 2,22
3,68 0,55814543| 0,357075752 1,5631009| 0,424098978| 2,22
3,69 0,549781102| 0,349830955| 1,57156219| 0,416481004| 2,22
3,70 0,555806146| 0,347911525| 1,59755026| 0,417209732| 2,21
3,71 0,547432302| 0,340762249 1,6064934| 0,409652267| 2,21
3,72| 0,539162814| 0,333721449| 1,61560731| 0,402201904| 2,21
3,73| 0,530996884| 0,326788086| 1,62489671| 0,394857685| 2,21
3,74 0,522932176| 0,319960237| 1,63436614| 0,38761755| 2,21
3,75| 0,514966399| 0,313235926| 1,64402087| 0,380479417| 2,21
3,76 0,507100622| 0,306615241| 1,65386633| 0,373443702| 2,21
3,77 0,499331852| 0,300095789| 1,66390823| 0,36650781| 2,21
3,78 0,504504698| 0,298016951| 1,69287249 0,3668462| 2,2
3,79| 0,496728987| 0,291590719 1,7031436| 0,359970138| 2,2
3,80 0,489048827| 0,285263517| 1,71437565| 0,353191953| 2,2
3,81 0,481463661| 0,279034395| 1,72546349| 0,346510817| 2,2
3,82 0,473871558| 0,272901633| 1,73678535| 0,339924941| 2,2
3,83 0,466572665| 0,266864697| 1,74834915| 0,33343402| 2,2
3,84 0,459265013| 0,260921855| 1,76016307| 0,327036241| 2,2
3,85 0,452048213| 0,255072237| 1,77223605| 0,320730895| 2,2
3,86 0,444919432| 0,249313677| 1,78457691| 0,314515596| 2,2
3,87 0,437879075| 0,243645759| 1,79719556| 0,308390197| 2,2
3,88 0,43092524| 0,238066787 1,8101023| 0,302352938| 2,2
3,89 0,435040465| 0,235873052| 1,84438393| 0,302262189| 2,19
3,90 0,428083168| 0,230381226| 1,85815127| 0,296281873| 2,19
3,91 0,421212058| 0,224976697 1,8722475| 0,290388484| 2,19
3,92| 0,414426196| 0,219658214| 1,88668654| 0,284580875| 2,19
3,93 0,407723641| 0,214424173 1,9014817| 0,278857329| 2,19
3,94| 0,401104738| 0,209274118| 1,91664761| 0,273217658| 2,19
3,95| 0,394567799| 0,204206513| 1,93219988| 0,267660275| 2,19
3,96 0,388111118| 0,199219815 1,9481552| 0,262183583| 2,19
3,97| 0,381735008| 0,194313622| 1,96450335| 0,256787417| 2,19
3,98 0,375437785| 0,189486383 1,9813444| 0,251470184| 2,19
3,99 0,369219149| 0,184737366| 1,99861651| 0,246231293| 2,19
4,00 0,368307752| 0,180065095( 2,01636815| 0,241069237| 2,19
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17. Fe-25%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=1.5 Degeri igin hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a
2,71 5,49669386| 4,12637591 1,33208752| 4,58314856| 2,5
2,71 5,37048024( 4,07292717( 1,31857998| 4,50544486| 2,5
2,72 5,35477679| 4,10594367( 1,30415252| 4,52222138| 2,49
2,73 5,23513232| 4,05224462( 1,29190925| 4,44654052| 2,49
2,74| 5,22618808| 4,08379628 1,27973771| 4,46459355| 2,48
2,75( 5,11257234| 4,02987907| 1,26866644| 4,39077683| 2,48
2,76 5,1098143| 4,05998201 1,25858053 | 4,40992611| 2,47
2,77 5,00171896( 4,02586806( 1,24859803| 4,33781836| 2,47
2,78 | 4,89677907( 3,95232277( 1,23896234| 4,26714153| 2,47
2,79 4,90156963 | 3,98025602( 1,23147094| 4,25736056| 2,46
2,8 4,80147706| 3,92655398 1,22282212| 4,21819501| 2,46
2,81 4,81119046| 3,95308309| 1,21707294| 4,23911888| 2,45
2,82 4,71553423| 3,89925506| 1,20934234|( 4,17134812| 2,45
2,83 | 4,62253753| 3,84601166( 1,20190419| 4,10485362| 2,45
2,84 4,63810812( 3,87046196 1,1983345| 4,12634401| 2,44
2,85 4,54899003( 3,81712583 1,19173183| 4,06108067| 2,44
2,86 4,56842487| 3,84022019| 1,18962576( 4,08265508| 2,43
2,87 4,4828509 3,7868217 1,183803( 4,01883143| 2,43
2,88 4,50576296| 3,80857192| 1,18305839( 4,04096893| 2,42
2,89 4,42341484( 3,75513589( 1,17796399| 3,97789554| 2,42
2,9| 4,34317839| 3,70230418 1,17310145| 3,91592891| 2,42
2,91 4,37005242( 3,72212016( 1,17407613| 3,93809758| 2,41
2,92 4,29262686| 3,66928652| 1,16988053( 3,87706663| 2,41
2,93( 4,21711515| 3,61705722| 1,16589672( 3,81707653| 2,41
2,94 4,24728635| 3,63500473 1,16844039( 3,8390986| 2.4
2,95 4,17421719( 3,58280763 1,16506875| 3,77994415| 24
2,96 4,20662811( 3,59950598 1,16866818| 3,80188002| 2,39
2,97 4,13577211| 3,54736415 1,16587188| 3,74350013| 2,39
2,98 4,06655863 3,4958356| 1,16325797| 3,68607661| 2,39
2,99 4,10129987| 3,51076893 1,16820559| 3,70761258| 2,38
3| 4,03400023 | 3,45932756( 1,16612265| 3,65088512| 2,38
3,01 3,96820011( 3,40849779( 1,16420792| 3,59506523| 2,38
3,02 4,00479526( 3,42174117 1,1703969| 3,61609253| 2,37
3,03 | 3,94064527 3,3710289| 1,16897404| 3,56090102| 2,37
3,04 3,9785428( 3,38311395 1,17600023 | 3,58159023| 2,36
3,05 3,91588261( 3,33254448 1,17504286| 3,52699052| 2,36
3,06 3,85452192( 3,28259773 1,17423272| 3,47323246| 2,36
3,07 3,89356546( 3,29309077 1,1823438 3,493249( 2,35
3,08 3,83347672( 3,24330059( 1,18196776| 3,44002597| 2,35
3,09 3,77459466( 3,19412801 1,1817293| 3,38761689| 2,35




3,1 3,81442884( 3,20311374( 1,19085026| 3,40688544| 2,34
3,11 3,75662682| 3,15412997| 1,19101839| 3,35496225| 2,34
3,12 3,69993932| 3,10575972| 1,191311538| 3,30381959| 2,34
3,13 3,74025422 3,1132963| 1,20138074| 3,32228228( 2,33
3,14| 3,68448385| 3,06513993| 1,20206057( 3,2715879| 2,33
3,15 3,62975121| 3,01759611| 1,20286184| 3,22164781| 2,33
3,16 3,67027002| 3,02374648| 1,21381539| 3,23925433| 2,32
3,17| 3,61631255 2,9764403| 1,21497903| 3,18973105( 2,32
3,18 3,56331535| 2,92973747| 1,21625756| 3,1409301| 2,32
3,19 3,51125631| 2,88363497| 1,21764937| 3,09284208| 2,32

3,2| 3,55145821| 2,88812854| 1,22967457| 3,10923843| 2,31
3,21 3,50001862| 2,84229042| 1,23140781| 3,06153316| 2,31
3,22 3,44945063 2,7970428| 1,23324914| 3,01451208| 2,31
3,23 | 3,48936253| 2,80030769| 1,24606397( 3,02999264| 2,3
3,24 | 3,43930668| 2,75534113| 1,24823262| 2,98332965| 2,3
3,25 3,39007823| 2,71096609| 1,25050558( 2,9373368| 2,3
3,26 3,34164603| 2,66716862| 1,25288143( 2,89199443| 23
3,27 3,38071622| 2,66898577| 1,26666701| 2,90622925| 2,29
3,28 3,33268639| 2,62549168| 1,26935705| 2,86122325| 2,29
3,29 3,28541632| 2,58257532| 1,27214734| 2,81685565| 2,29

3,3| 3,23888254( 2,54022635( 1,27503698| 2,77311175| 2,29
3,31 3,27689156| 2,54070831| 1,28975513| 2,78610273| 2,28
3,32| 3,23066622| 2,49867909| 1,29294964| 2,7426748| 2,28
3,33| 3,18514246| 2,45721346| 1,29624166| 2,69985646| 2,28
3,34| 3,14030387| 2,41630451| 1,29963058| 2,65763763| 2,28
3,35( 3,17707252| 2,41555494| 1,31525575| 2,66939413| 2,27
3,36 3,13246217| 2,37497706| 1,31864418| 2,62747209| 2,27
3,37| 3,08850783| 2,33495136| 1,32272898| 2,58613685| 2,27
3,38 | 3,04519525| 2,29547115| 1,32661012| 2,54537919| 2,27
3,39 3,08058658| 2,29359225| 1,34312739| 2,55592369| 2,26

34 3,037446 | 2,25445847( 1,34730626| 2,51545431| 2,26
3,41 2,9949142 2,215859| 1,35158158| 2,47554406| 2,26
3,42 2,95298735| 2,17779336| 1,35595388| 2,43619136| 2,26
3,43 2,91164386| 2,14024886| 1,36042304| 2,39738053| 2,26
3,44 2,94509441| 2,13717286| 1,37803285| 2,40648005| 2,25
3,45 2,90386345| 2,09998349| 1,38280299( 2,36794348| 2,25
3,46 2,8632009| 2,06331269| 1,38767183( 2,32994209| 2,25
3,47 2,82309596| 2,02715427| 1,39263992| 2,29246817| 2,25
3,48 2,78353333| 1,99149858| 1,39770791| 2,25551016| 2,25
3,49 2,81495952 1,9873651| 1,41642797| 2,2632299| 2,24

3,5| 2,77546594( 1,95207067| 1,42180608| 2,22653576| 2,24
3,51 2,73649988| 1,91727346 1,427872| 2,19034894| 2,24
3,52 2,69805564| 1,88296975| 1,43287253| 2,15466504| 2,24
3,53 2,66011938| 1,84915056| 1,43856289| 2,1194735| 2,24
3,54 2,68947783| 1,84408817| 1,45843235| 2,12588472| 2,23
3,55 2,65157982| 1,81063394| 1,46444831|( 2,09094923| 2,23
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3,56 2,61417812| 1,77765809| 1,47057419( 2,0564981| 2,23
3,57 2,57726438| 1,74515465 1,4781146| 2,02252456( 2,23
3,58 2,54082584| 1,71311475 1,4831615| 1,98921845( 2,23
3,59 2,50485818| 1,68153498| 1,48962597( 1,95597605| 2,23
3,6 2,53169329( 1,67557339( 1,51094145| 1,96064669| 2,22
3,61 2,49574277| 1,64435998| 1,51775937| 1,92815425| 2,22
3,62 2,46025043| 1,61359783| 1,52469865| 1,89581536| 2,22
3,63 2,42521325| 1,58328357| 1,53176178| 1,8639268| 2,22
3,64 2,39061934 1,5534087| 1,53895066| 1,83247891| 2,22
3,65 2,35646182| 1,52396762| 1,54626765| 1,80146569| 2,22
3,66 2,32273361| 1,49495451| 1,55371525| 1,77088087| 2,22
3,67 2,34667285| 1,48818259| 1,57687159| 1,77434601| 2,21
3,68 2,31294846| 1,45953186 1,5847194| 1,74400406| 2,21
3,69 2,27965106| 1,43130476| 1,59270836| 1,71408686| 2,21
3,7 2,2467669| 1,40349153| 1,60084108| 1,68458332| 2,21
3,71 2,2142931| 1,37608855| 1,60912108| 1,65549007| 2,21
3,72 2,18222383| 1,34909059| 1,61755174| 1,62680167| 2,21
3,73| 2,15055595| 1,32249394| 1,62613672| 1,59851461| 2,21
3,74 2,11928018| 1,29629139| 1,63487947| 1,57062098| 2,21
3,75 2,08838757| 1,27047559 1,6437841| 1,54311291| 2,21
3,76 2,10877804| 1,26299305| 1,66966717| 1,54492138| 2,2
3,77\ 2,07788608| 1,23752837| 1,67906137| 1,5176476| 2,2
3,78 2,04737397| 1,21244425| 1,68863349| 1,49075416| 2,2
3,79 2,01724214| 1,18773901| 1,69838838| 1,46424005| 2,2
3,8| 1,98747911( 1,16340397( 1,70833104| 1,43509568| 2,2
3,81 1,95808247 1,1394357| 1,71846684| 1,41231795( 2,2
3,82 1,9290446| 1,11582777| 1,72880139| 1,38690005| 2,2
3,83 1,90036602| 1,09257838| 1,73934068| 1,36184093| 2,2
3,84 1,87203903 1,0696811| 1,75009079| 1,33713374| 2,2
3,85 1,84406186| 1,04713273| 1,76105838| 1,31277577| 2,2
3,86 1,83287297| 1,01693826| 1,80234439| 1,2889165| 2,19
3,87 1,93287297| 1,01693826| 1,80234439| 1,2889165| 2,19
3,88 1,80523874| 0,995059744| 1,81420136| 1,26511941| 2,19
3,89 1,77794456| 0,973517437| 1,82630993| 1,24168981| 2,19
3,9 1,75098308 | 0,952304997( 1,83867887| 1,21853102| 2,19
3,91 1,72435235| 0,931419608| 1,85131636| 1,19573052| 2,19
3,92 1,69804872| 0,910856705| 1,86423255| 1,17325404| 2,19
3,93| 1,67206454| 0,890610252| 1,87743688| 1,15109501| 2,19
3,94 1,64640117| 0,870678753| 1,89093988| 1,12925289| 2,19
3,95 1,62105189| 0,851056428| 1,90475254| 1,10772158| 2,19
3,96 1,59601011| 0,831737529| 1,91888673| 1,08649505| 2,19
3,97 1,57127699| 0,812720716| 1,93335418| 1,06557281| 2,19
3,98 1,54684591| 0,794000171| 1,94816824| 1,04494875| 2,19
3,99 1,52271565| 0,775573282| 1,96334207| 1,02462074| 2,19
4] 1,49888008( 0,757434521( 1,97889063| 1,00458304| 2,19
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18. Fe-25%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=2.0 Degeri igin hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a
2,71 2,43358418| 1,84893923 1,3164192| 2,04362088| 2,45
2,71 2,38015117| 1,82376979| 1,30507215| 2,00923025| 2,45
2,72 2,37787296| 1,83764817| 1,29397618 2,0177231| 2,44
2,731 2,32705127| 1,81269973| 1,28374889( 1,98415025| 2,44
2,74 2,32741617( 1,82593079| 1,27464644| 1,99309258( 2,43
2,75 2,27898614| 1,80091769| 1,26545825 1,96027384| 2,43
2,76 2,23195459( 1,77618355| 1,25660132( 1,92810723( 2,43
2,77 2,23551486 1,7884435 1,2499779| 1,93746729| 2,42
2,78 2,19057412| 1,76365761| 1,24206315 1,90596312| 2,42
2,79 2,19622082| 1,77529072| 1,23710488 1,91560076| 2,41
2,8 2,15319621 1,75047158 | 1,23006636| 1,88471312| 2,41
2,81 2,11134569( 1,72593292| 1,22330693 1,85440384| 2,41
2,82 2,11945063 1,73664136| 1,22043082| 1,86424445( 24
2,83 2,0782721 1,71208383 | 1,21446862| 1,83447992| 24
2,84 2,08899689| 1,72218564| 1,2129917( 1,84445605| 2,39
2,85 2,05034094| 1,69762055 1,2077734| 1,81516401| 2,39
2,86 2,01268115 1,67334121| 1,20279184| 1,78645452| 2,39
2,87 2,02425313 1,6825661| 1,20307493 1,7964618| 2,38
2,88 1,98791831 1,65829507| 1,19877237| 1,76816949| 2,38
2,89 1,95248921 1,63431153| 1,19468607| 1,74037075| 2,38
2,91 1,96559576( 1,64268767( 1,19657303 1,7503237| 2,37
2,91 1,93131843 1,61872762| 1,19310896| 1,72292456| 2,37
2,921 1,94546401 1,62654005| 1,19607508 1,73284803| 2,36
2,93 1,91223059| 1,60261395( 1,19319477 1,7058195| 2,36
2,94 1,87977151 1,57897676| 1,19049979| 1,67924168| 2,36
2,95 1,89500407| 1,58599159| 1,19483866| 1,68899575| 2,35
2,96 1,86344795 1,5624026 | 1,19268104| 1,66275105( 2,35
2,97 1,83259865 1,53910142| 1,19069389| 1,63693383| 2,35
2,98 1,84869079( 1,54534882| 1,19629353 1,64646281| 2,34
2,991 1,81862315 1,52211138 | 1,19480294| 1,62094863| 2,34
3 1,78920208 | 1,49916021| 1,19346956| 1,59584084| 2,34
3,01 1,80595461 1,50467215 1,2002313 1,60509964 | 2,33
3,02 1,77720376| 1,48179565 1,1993582| 1,58026502| 2,33
3,03 1,74905148 1,4592076| 1,19863101 1,55582223| 2,33
3,04 1,76628583 1,46401383 1,206468 1,56477116| 2,32
3,05 1,73870584 1,4415107| 1,20616923 1,54057574| 2,32
3,06 1,71167704| 1,41929392| 1,20600604( 1,51675496| 2,32
3,07 1,72923753 1,42342574| 1,21484211 1,525363| 2,31
3,08 1,70269789| 1,40130557| 1,21507966| 1,50176968| 2,31
3,09 1,6766679| 1,37946938| 1,21544409( 1,47853555( 2,31




3,1 1,69441737| 1,38295771| 1,22521272| 1,48677759| 2,3
3,11 1,66880578| 1,36120377| 1,2259362( 1,49375577( 2,3
3,12 1,64366716| 1,33978535| 1,2268138| 1,44107928( 2,3
3,131 1,66148459| 1,34266046 1,237457| 1,44893517| 2,29
3,14 1,63669671 1,321331| 1,23867275| 1,42645291| 2,29
3,15 1,61235355| 1,30028367| 1,24000138| 1,40430669| 2,29
3,16 1,58844047| 1,27951338| 1,24144107| 1,38248908| 2,29
3,17 1,60608663| 1,28165369| 1,2531362 1,389798| 2,28
3,18 1,58245541| 1,26101103| 1,25491005( 1,36815916( 2,28
3,19 1,55922637| 1,24064238| 1,25678954| 1,34683704( 2,28

3,2 1,53639187| 1,22054615| 1,25877809| 1,32582806| 2,28
3,21 1,55373127| 1,22200814| 1,27145738| 1,33258252( 2,27
3,22 1,53111904| 1,20204818| 1,27375846( 1,31173847( 2,27
3,23 1,50887759| 1,18235732| 1,2761604( 1,29119741( 2,27
3,24 1,52596946 1,1833119| 1,28957501| 1,29753109| 2,26
3,25 1,50391371| 1,16376521| 1,29228275| 1,27714804| 2,26
3,26 1,48220753| 1,14448414| 1,29508787 1,2570586| 2,26
3,27 1,46084505| 1,12546697| 1,29799016| 1,23725966| 2,26
3,28 1,47744196| 1,12583213| 1,31231106| 1,24303541( 2,25
3,29 1,45622155| 1,10696447| 1,31550884 | 1,22338349( 2,25

3,3| 1,43532904| 1,08835851| 1,31880169| 1,20401535| 2,25
3,31 1,41475271| 1,07000804| 1,32218886( 1,18492293( 2,25
3,32 1,39448738 1,0519113| 1,32567012| 1,16610333( 2,25
3,33| 1,41031444| 1,05163851| 1,3410639| 1,17119715| 2,24
3,34 1,39015227| 1,03369808| 1,34483395| 1,15251614| 2,24
3,35 1,37029074| 1,01601037| 1,34869759| 1,13410383| 2,24
3,36 1,35071723| 0,998568034| 1,35265419 1,1159511| 2,24
3,371 1,36590888| 0,997810615| 1,36890595( 1,12051004( 2,23
3,38 1,34641552| 0,980530787| 1,37314966( 1,10249236( 2,23
3,391 1,32720205| 0,963495129| 1,37748703| 1,08473077( 2,23

3,4 1,30826251| 0,946700376| 1,38191823| 1,06822109| 2,23
3,41 1,2895914| 0,930143566| 1,38644339( 1,04995951( 2,23
3,42 1,27118326| 0,91382152| 1,39106295 1,0329421| 2,23
3,43 1,2852821| 0,912480208| 1,40855888 1,0367475| 2,22
3,44 1,26692494| 0,896322622| 1,41346978| 1,01985673( 2,22
3,45 1,24882107| 0,880395872| 1,41847675( 1,00320427( 2,22
3,46 1,23096945| 0,86499292| 1,42358096( 0,986789344( 2,22
3,47 1,21336126| 0,849227466| 1,4287824( 0,970605396( 2,22
3,48 1,22654925| 0,847446404| 1,44734728| 0,973914018| 2,21
3,49 1,20897555| 0,832140778| 1,45284978| 0,957752368| 2,21

3,5 1,19163939| 0,817056999| 1,45845319| 0,941917795| 2,21
3,51 1,17453825| 0,802193297| 1,46415864| 0,92630828| 2,21
3,52 1,15766603| 0,787545549| 1,46996708| 0,910919044| 2,21
3,531 1,14101882| 0,773110908| 1,47587986| 0,895746878| 2,21
3,54 1,1530862| 0,770900595| 1,49576509( 0,898295796( 2,2
3,55 1,13646115| 0,756632764| 1,50199833( 0,883242226( 2,2
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3,56

1,1200564

0,74257503

1,50834105

0,868402155

22

3,57

1,10386655

0,728723457

1,51479487

0,853771155

22

3,58

1,08788962

0,715076375

1,52136144

0,839347457

2,2

3,59

1,07212381

0,701632035

1,52804284

0,825129293

2,2

3,6

1,05656206

0,688385564

1,53484052

0,811111062

2,2

3,61

1,06733659

0,685784568

1,556373

0,812968574

2,19

3,62

1,05178861

0,672702927

1,56352614

0,799064822

2,19

3,63

1,03644177

0,659816155

1,57080388

0,785358028

2,19

3,64

1,02129425

0,647122606

1,57820827

0,771846486

2,19

3,65

1,00634302

0,634619588

1,58574213

0,758527397

2,19

3,66

0,991583399

0,622303529

1,59340796

0,745396819

2,19

3,67

0,977013923

0,610172841

1,60120847

0,732453202

2,19

3,68

0,962631706

0,598224901

1,60914693

0,719693836

2,19

3,69

0,971989969

0,595294301

1,63278897

0,720859524

2,18

3,7

0,957615851

0,583505548

1,64114267

0,708208982

2,18

3,71

0,943426669

0,571896471

1,6496459

0,69573987

2,18

3,72

0,929418319

0,560463745

1,6583023

0,683448603

2,18

3,73

0,915588133

0,549204876

1,66711581

0,671332628

2,18

3,74

0,901934778

0,538119301

1,67609014

0,65939046

2,18

3,75

0,888454343

0,527200797

1,68522951

0,647618646

2,18

3,76

0,875144346

0,51644997

1,69453848

0,636014762

2,18

3,77

0,862005008

0,505865093

1,70402153

0,624578398

2,18

3,78

0,849031282

0,49442263

1,7136836

0,61330527

2,18

3,79

0,836220806

0,485179291

1,72352947

0,602193129

2,18

3,8

0,84379097

0,481980463

1,75067463

0,60283965

2,17

3,81

0,830990489

0,471867982

1,76106564

0,591575484

2,17

3,82

0,818351852

0,461912316

1,7716606

0,580725495

2,17

3,83

0,805874333

0,52112052

1,78246594

0,570032812

2,17

3,84

0,793554193

0,442464168

1,79348804

0,559494176

2,17

3,85

0,781389413

0,4329651

1,80473407

0,541907478

2,17

3,86

0,769377839

0,423617021

1,81621087

0,538870627

2,17

3,87

0,757518586

0,414414198

1,82792624

0,528782327

2,17

3,88

0,745809783

0,405356036

1,83988819

0,518840618

2,17

3,89

0,734249162

0,396440386

1,85210485

0,509043311

2,17

3,9

0,722833645

0,387664583

1,8645852

0,499387604

2,17

3,91

0,711562481

0,379027284

1,87733842

0,48987235

2,17

3,92

0,700433891

0,370526538

1,89037442

0,480495656

2,17

3,93

0,689445763

0,362160351

1,90370304

0,471255489

2,17

3,94

0,695060819

0,35882291

1,93705806

0,470902216

2,16

3,95

0,684085936

0,350591659

1,95123277

0,461756418

2,16

3,96

0,673250924

0,342492224

1,96574076

0,42745124

2,16

3,97

0,66255281

0,334522078

1,98059516

0,443865656

2,16

3,98

0,651989995

0,322679388

1,99581002

0,435116257

2,16

3,99

0,641561615

0,31896285

2,01139918

0,426495771

2,16

0,631266108

0,311370674

2,02737816

0,418002486

2,16
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19. Fe-25%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=2.5 Degeri i¢in hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a
2,7] 6,06799826| 4,65029845| 1,30486211( 5,12286505| 2.4
2,71 5,94009545| 4,58532398( 1,29545818| 5,03691447| 2,4
2,72 5,94522903| 4,61814638( 1,28736262| 5,06050726| 2,39
2,73| 5,82313766| 4,55306204( 1,27894977| 4,97642058| 2,39
2,74 5,83401179| 4,58426568| 1,27261642| 5,00084772| 2,38
2,75( 5,71723023| 4,51910721| 1,26512383| 4,91848155| 2,38
2,76| 5,60368497 4,4547063 | 1,25792467| 4,83769919| 2,38
2,77 5,62135061| 4,48349995| 1,25378626 4,8627835| 2,37
2,78 | 5,51244244( 4,41906767( 1,24742205| 4,78352593| 2,37
2,79 5,53456953| 4,44629901( 1,24475873| 4,80905585| 2,36
2,8 5,42987793| 4,38185883| 1,23917226( 4,73119853| 2,36
2,81 5,32793681| 4,31819972| 1,23383288| 4,65477875| 2,36
2,82 5,35516732| 4,34313894| 1,23301773| 4,68048173| 2,35
2,83 5,25689013( 4,27950726( 1,22838678| 4,60530155| 2,35
2,84 5,16110441| 4,21665478( 1,22398078| 4,53147132| 2,35
2,85 5,19258985( 4,23938542( 1,22484496| 4,55712023| 2,34
2,86( 5,09999327| 4,17660509| 1,22108582| 4,48440115| 2,34
2,87( 5,00965205| 4,11459583| 1,21753199| 4,41294791| 2,34
2,88 5,04463951| 4,13520194| 1,21992579 4,4383478| 2,33
2,89 4,95706993( 4,07330803( 1,21686417| 4,36789533| 2,33
2,9| 4,99443977| 4,09249945| 1,22038862| 4,39314622| 2,32
2,91 4,90937247( 4,03074162( 1,21798243| 4,32361857| 2,32
2,92 4,82624666 3,9697613| 1,21575236( 4,25525642| 2,32
2,93( 4,86601813| 3,98695069| 1,22048616| 4,27997317| 2,31
2,94 4,78505999| 3,92614685| 1,21876745| 4,21245123| 2,31
2,95 4,70587691| 3,86611568( 1,21721058| 4,14603609| 2,31
2,96 4,74750698 | 3,88138653( 1,22314718| 4,17009335| 2,3
2,97 4,67018587( 3,82156013( 1,22206264| 4,10443538| 2,3
2,98 4,59450619| 3,76251088| 1,22112768| 4,03984265| 2,3
2,99 4,63751583| 3,77594622| 1,22817317| 4,06313609| 2,29
3| 4,56342869( 3,71712817| 1,2276759( 3,99922835| 2,29
3,01 4,49085407| 3,65908114( 1,22731743| 3,93633879| 2,29
3,02 4,41973935( 3,60179127( 1,2270948| 3,87444063| 2,29
3,03| 4,46360856( 3,61297684( 1,23543791| 3,89652075| 2,28
3,04 4,3937953( 3,55595492( 1,23561614| 3,83523505| 2,28
3,05 4,32533811( 3,49968811( 1,23592102| 3,77490477| 2,28
3,06 4,36969581( 3,50923096( 1,2452004| 3,79605258| 2,27
3,07 4,30234987( 3,45325964( 1,24588079| 3,73628972| 2,27
3,08 4,23626169( 3,39803554 | 1,24667963| 3,67744425| 2,27
3,09| 4,28078918( 3,40600991| 1,25683404 3,697603 | 2,26




3,1 4,21564725( 3,35110709| 1,25798643| 3,63928715| 2,26
3,11 4,15168349| 3,29694777| 1,25925061| 3,58185968| 2,26
3,12| 4,08886658| 3,24352296| 1,26062514| 3,52530417| 2,26
3,13 4,13294632| 3,24961694| 1,27182569| 3,54406006| 2,25
3,14 4,17088764| 3,19653746| 1,2735304| 3,48798752| 2,25
3,15 4,0989646| 3,14417952| 1,27533954| 3,43275183| 2,25
3,16 3,9499624| 3,09254642| 1,27725242| 3,37835174| 2,25
3,17 3,99324166| 3,09690256| 1,28943084| 3,39568226| 2,24
3,18 3,93390647| 3,04563222| 1,29165512| 3,34172364| 2,24
3,19 3,87556036| 2,99507333| 1,29397846| 3,28856901| 2,24

3,2| 3,81817798 2,9452166| 1,29639972( 3,23620373| 2,24
3,21 3,86037097 2,9479714| 1,30950082| 3,25210459| 2,23
3,22 3,80346754 2,8985002| 1,31221917| 3,20015598| 2,23
3,23 3,74747642| 2,84972178| 1,31503238| 3,14897333| 2,23
3,24 3,69237985| 2,80163048| 1,31793963| 3,09854694| 2,23
3,25 3,7332583| 2,80291357| 1,33192059| 3,11302848| 2,22
3,26 3,67853879| 2,75522387| 1,3351143| 3,06299551| 2,22
3,27| 3,62466469| 2,70820777| 1,33839978| 3,01369341| 2,22
3,28 3,57162187| 2,66185998| 1,34177676| 2,96511394| 2,22
3,29 3,51939661| 2,61617523| 1,34524498| 2,91724903| 2,22

3,3| 3,55827033| 2,61586941| 1,36026298| 2,93000305| 2,21
3,31 3,5063209| 2,57059798| 1,36400982| 2,88250562| 2,21
3,32| 3,45514708| 2,52597547| 1,36784665| 2,83569934| 2,21
3,33| 3,40473273| 2,48199343| 1,37177347 2,7895732| 2,21
3,34 3,3550671| 2,43864687| 1,37579046| 2,74412028| 2,21
3,35 3,3917772| 2,43693583| 1,39182048| 2,75521629| 2,2
3,36 3,34231689| 2,39401422| 1,39611359| 2,71011474| 2,2
3,37| 3,29357262| 2,35171698| 1,40049702| 2,66566886| 2,2
3,38 | 3,24552787| 2,31003257| 1,40497061| 2,62186434| 2,2
3,39 3,19817829| 2,26895919| 1,4095354| 2,57869889| 2,2

34| 3,2326228( 2,26600931| 1,42657084 2,5882138| 2,19
3,41 3,18542136 2,2253663| 1,4314144| 2,54538465| 2,19
3,42 3,13888978| 2,18532316| 1,43635039 2,5031787| 2,19
3,43 3,09301054| 2,14586851| 1,44137934| 2,46158252| 2,19
3,44 3,0477713| 2,10699466| 1,44650168| 2,42058687| 2,19
3,45 3,00316956| 2,06869931| 1,45171874| 2,38018939| 2,19
3,46 3,03478173 2,064527| 1,46996466| 2,38784524| 2,18
3,47 2,99027986| 2,02666157| 1,47547075| 2,34786766| 2,18
3,48 2,94639114| 1,98936069| 1,48107437| 2,30837084| 2,18
3,49 2,9031087 1,9526932| 1,48677659| 2,26944912| 2,18

3,5 2,8604179( 1,91642705| 1,49257854| 2,23109067| 2,18
3,51 2,81830814| 1,88077623| 1,49848137| 2,19328687| 2,18
3,52 2,77677336 1,8456621| 1,50448631| 2,15603252| 2,18
3,53| 2,80507571| 1,84036003| 1,52419943| 2,16193193| 2,17
3,54| 2,76361285| 1,80567384| 1,53051608| 2,12498684| 2,17
3,55 2,72270604| 1,77151082| 1,53694011| 2,08857589| 2,17
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3,56 2,6823499| 1,73786593| 1,54347343| 2,05269392| 2,17
3,57| 2,64253544| 1,70473219| 1,55011764| 2,01733327| 2,17
3,58 2,60325789| 1,67210477| 1,55687486| 1,98248915| 2,17
3,59 2,5645| 1,63997158| 1,56374661| 1,94814772( 2,17
3,6 2,58961589 1,6337741| 1,58505138| 1,95238803| 2,16
3,61 2,55091383 1,6020609| 1,5922702 1,9184521| 2,16
3,62 2,51272786| 1,57083595| 1,59961189| 1,88479992| 2,16
3,63 2,47504576| 1,54009002| 1,60707863| 1,85174193| 2,16
3,64 2,43786428| 1,50981881| 1,61467341 1,8191673| 2,16
3,65 2,40117479| 1,48001528| 1,62239866| 1,78706845| 2,16
3,66 2,36496645| 1,45067074| 1,63025722| 1,75543598| 2,16
3,67 2,32923572| 1,42178081| 1,63825233| 1,72426578| 2,16
3,68 2,29397862| 1,39334107 1,646387| 1,69355359| 2,16
3,69 2,25918106| 1,36534094| 1,65466441| 1,66328764| 2,16
3,7| 2,28000916( 1,35831827| 1,67855297| 1,66554856| 2,15
3,71 2,24525989 1,3307172| 1,68725548| 1,63556476( 2,15
3,72 2,21096496| 1,30354751| 1,69611384| 1,60601999| 2,15
3,73 2,17712126| 1,27680494| 1,70513223| 1,57691038| 2,15
3,74 2,14371888| 1,25048154| 1,7143147| 1,54822732| 2,15
3,75 2,11075505| 1,22457303| 1,72366613| 1,51996704| 2,15
3,76 2,07821978| 1,19907158| 1,73319076| 1,49212098| 2,15
3,77| 2,04611346 1,173975| 1,74289355| 1,46468782| 2,15
3,78 2,01442416| 1,14927378| 1,75278005| 1,43765724| 2,15
3,79 1,98315165| 1,12496577| 1,7628551| 1,41102773| 2,15
3,8| 1,95228693( 1,10104335( 1,7731245| 1,38479121]| 2,15
3,81 1,92182148| 1,07749923| 1,7835943| 1,35893998| 2,15
3,82 1,9381027| 1,06993786| 1,81141614| 1,35932614| 2,14
3,83 1,90768887| 1,04676094| 1,82246853| 1,33373691| 2,14
3,84 1,87767121| 1,02395466| 1,83374448| 1,30852685| 2,14
3,85 1,84804703 1,0015152| 1,8452511| 1,28369248| 2,14
3,86 1,81881147| 0,979437315| 1,8569963 1,2592287| 2,14
3,87 1,78995574| 0,957713781| 1,86898818| 1,23512777| 2,14
3,88 1,76147802| 0,936341212| 1,88123517| 1,21138681| 2,14
3,89 1,73337284| 0,915314318| 1,89374602| 1,18800049| 2,14
3,9| 1,70563545( 0,894628013 | 1,90653034| 1,16496383| 2,14
3,91 1,67825805| 0,874275765| 1,91959804| 1,14226986| 2,14
3,92 1,65124126| 0,854255609| 1,93295923| 1,11991749| 2,14
3,93| 1,62458041| 0,83456264| 1,94662489 1,0979019| 2,14
3,94 1,5982652| 0,815188975| 1,86060699| 1,07621438| 2,14
3,95 1,5722651| 0,796132901| 1,97491714| 1,05485411| 2,14
3,96 1,54666697| 0,777388161| 1,98956846| 1,03381443| 2,14
3,97 1,52137513| 0,758951586| 2,00457467| 1,01309277| 2,14
3,98 1,49641342| 0,740817164| 2,01994971| 0,992682582| 2,14
3,99 1,47178039| 0,722981724| 2,03570899| 0,972581281| 2,14
4] 1,44746827( 0,705439539( 2,05186864| 0,952782782| 2,14
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20. Fe-25%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=3.0 Degeri igin hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cri2 B a
2,71 1,20054562| 0,924897439( 1,29803108 1,01678017( 2,35
2,71 1,17618065| 0,911498019| 1,29038202| 0,999725563( 2,35
2,72 1,1524972| 0,898259908 1,2830331| 0,983005672| 2,35
2,73 1,15579169| 0,904219121 1,2782208| 0,988076645| 2,34
2,74 1,13308006( 0,890978123 1,27172602| 0,97167877| 2,34
2,751 1,11098373( 0,877899292| 1,26550248| 0,955594106| 2,34
2,76 1,11547344( 0,883382737 1,2627295| 0,960746306| 2,33
2,77 1,09422359| 0,870309464| 1,26728104| 0,944947505| 2,33
2,78 1,09950401| 0,875485727| 1,25587885| 0,950158488| 2,32
2,79 1,07902321| 0,862423684 1,2511521| 0,94623525| 2,32
2,8 1,0590635| 0,849524632| 1,24665425| 0,91937092| 2,32
2,81 1,06522605| 0,854251728| 1,24696973( 0,924576501| 2,31
2,821 1,04596414( 0,841371892 1,2431294| 0,909559307| 2,31
2,83 1,02711747| 0,828656463 1,23949733| 0,894810133| 2,31
2,84 1,03400215| 0,832949379| 1,24137454| 0,899966969| 2,3
2,85 1,01576288| 0,820259681 1,23834306| 0,885427415| 2,3
2,86( 0,997956052( 0,807733506( 1,23550162| 0,871141021| 2,3
2,87 1,00542523( 0,811610536| 1,23880258| 0,876215433| 2,29
2,88 0,988118648( 0,799118406| 1,23651094| 0,862118487| 2,29
2,89 0,971205653| 0,786787704| 1,23439353| 0,848260354| 2,29
2,91 0,979135028( 0,79026483 1,23899608 | 0,853221563( 2,28
2,91 0,962654107| 0,777975112| 1,23738419| 0,839534777| 2,28
2,92( 0,946534332( 0,765846654| 1,23593193| 0,82607588| 2,28
2,93( 0,954815454 | 0,768940904 1,241728| 0,830899088( 2,27
2,94 0,93906794( 0,756859977| 1,24074197| 0,817595965| 2,27
2,95 0,923652045| 0,744938968| 1,23990298| 0,804509993| 2,27
2,96 0,93218946| 0,74766716| 1,24679738| 0,809174593| 2,26
2,97 0,9170923| 0,735798915 1,24638985| 0,796230044| 2,26
2,98( 0,902303168( 0,724091062| 1,24611836| 0,783495097| 2,26
2,99 0,88781053( 0,712539821 1,24598023| 0,770963391| 2,26
3| 0,896495802| 0,714819592| 1,25415679| 0,775378328( 2,25
3,01 0,882263703| 0,703328163 1,25441259| 0,762973343| 2,25
3,02 0,868327272| 0,691992688| 1,25479255| 0,750764216| 2,25
3,03 0,877071629| 0,693944683 1,26389271| 0,754986999| 2,24
3,04 0,863337945| 0,682674398| 1,26464087| 0,74289558| 2,24
3,05 0,849861612| 0,671559182| 1,26550516| 0,730993326| 2,24
3,06 0,836635518| 0,660597137| 1,26648382| 0,719276598| 2,24
3,07 0,845357386| 0,662154368 1,2766772| 0,723222041| 2,23
3,08 0,832310071| 0,651261667| 1,27799641| 0,711611135| 2,23
3,09 0,819497633| 0,640521132| 1,27942326| 0,700179966| 2,23




3,1] 0,828170729| 0,641787933| 1,29041181| 0,703915532( 2,22
3,11 0,815511547| 0,631122154| 1,29216118| 0,692585285| 2,22
3,12| 0,803071331| 0,620605675| 1,29401223| 0,68142756| 2,22
3,13 0,790845566| 0,610237435 1,2959637| 0,670440145| 2,22
3,14| 0,799341439| 0,611159734 1,3079092| 0,673886969| 2,21
3,15 0,787238782| 0,600870268| 1,31016431| 0,662993106| 2,21
3,16 0,775338205| 0,590726923| 1,31251544| 0,652264017| 2,21
3,17| 0,763635976| 0,580728615| 1,31496185| 0,641697735| 2,21
3,18 0,752127111| 0,570873389| 1,31750249| 0,631291296| 2,21
3,19( 0,760294609| 0,571417144| 1,33054218| 0,634376299| 2,2

3,2| 0,748877375| 0,56164313| 1,33336871| 0,624054545( 2,2
3,21 0,737644572 0,5520108| 1,33628649| 0,613888724| 2,2
3,22 0,726590744| 0,542517496| 1,33929458| 0,603875245| 2,2
3,23| 0,734477207| 0,542777625| 1,35318254| 0,606677486| 2,19
3,24| 0,723496262| 0,533368431| 1,35646622| 0,596744374| 2,19
3,25| 0,712687834| 0,524097436| 1,35983843| 0,586960902| 2,19
3,26| 0,702046122| 0,514961432| 1,36329845| 0,577322995| 2,19
3,27| 0,691568427| 0,505959256| 1,36684608| 0,56782898| 2,19
3,28 0,699037174| 0,505913546| 1,38173247| 0,570288089| 2,18
3,29 0,688614729| 0,496998026| 1,38554822| 0,56087026| 2,18

3,3| 0,678349334| 0,488214055| 1,38945065| 0,551592482( 2,18
3,31 0,668238639| 0,479560487| 1,39343974| 0,542453204| 2,18
3,32| 0,658278496| 0,471034878 1,3975154| 0,533449417| 2,18
3,33| 0,665303417 0,4707167| 1,41337492| 0,535580939| 2,17
3,34| 0,655385599| 0,462282602| 1,41771634| 0,526650268| 2,17
3,35| 0,645613517| 0,453971754| 1,42214469| 0,517852341| 2,17
3,36 0,635983425| 0,445784821| 1,42666012| 0,509184356| 2,17
3,37 0,62649425| 0,437721254| 1,43126303| 0,500645586| 2,17
3,38 0,617142478| 0,429778788| 1,43595379| 0,492233351| 2,17
3,39 0,623602901| 0,429195026| 1,45295929| 0,493997651| 2,16

3,4| 0,614281331| 0,421341003| 1,45791966| 0,485654446|( 2,16
3,41| 0,605093373| 0,41360627| 1,46296953| 0,477435305| 2,16
3,42| 0,596035786| 0,405988586| 1,46810971| 0,469337652| 2,16
3,43| 0,587107024| 0,398486884 1,4733409| 0,461360624| 2,16
3,44 0,578304724| 0,391099507 1,4786639| 0,453501246| 2,16
3,45| 0,569625771| 0,383824311| 1,48407945| 0,445758131| 2,16
3,46 0,575420599| 0,38299073| 1,50244002| 0,44713402| 2,15
3,47| 0,566764019| 0,375803628| 1,50813877| 0,439457092| 2,15
3,48 | 0,558228113| 0,368726895| 1,51393381| 0,431893968| 2,15
3,49 0,549811647| 0,361759513| 1,519826377| 0,424443557| 2,15

3,5| 0,541511691| 0,35899349| 1,52581765| 0,417103463| 2,15
3,51 0,533327129| 0,348145408| 1,53190913| 0,409872648| 2,15
3,52| 0,525255146| 0,341495665| 1,53810195| 0,402748825| 2,15
3,53| 0,530404638| 0,340462346| 1,55789515| 0,403776443| 2,14
3,54| 0,522350216| 0,333898996| 1,56439589| 0,396716069| 2,14
3,55 0,514405682| 0,327437579 1,5710038| 0,38976028| 2,14
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3,56| 0,506569954| 0,321077055| 1,57772082| 0,382908022| 2,14
3,57 0,498842165| 0,314816455 1,5845921| 0,376158359| 2,14
3,58 0,491219724| 0,308653857| 1,59749064| 0,369509146| 2,14
3,59| 0,483700967| 0,302587844| 1,59854725| 0,362958885| 2,14
3,6| 0,476284302| 0,296616998| 1,60572154| 0,356506099( 2,14
3,61 0,468968779| 0,290740381| 1,61301563| 0,350149847| 2,14
3,62 0,473331716| 0,289528956| 1,63483378| 0,350796543| 2,13
3,63 0,466029752| 0,283734355| 1,64248616| 0,344499487| 2,13
3,64| 0,458827611| 0,278032192| 1,65026793| 0,338297332| 2,13
3,65 0,451722405| 0,272420263 1,6581821| 0,332187644| 2,13
3,66 0,444713288| 0,266897983| 1,66623135| 0,321669552| 2,13
3,67| 0,437799577| 0,261463516| 1,67441938| 0,320242203| 2,13
3,68 0,430979071| 0,256116049| 1,68274918| 0,314403723| 2,13
3,69 0,424250438| 0,250854018| 1,69122441| 0,30865824| 2,13
3,7| 0,417612352| 0,245676164| 1,69984888| 0,302988227| 2,13
3,71| 0,411064051| 0,240581603| 1,70862629| 0,297409086| 2,13
3,72| 0,404604255| 0,235569097| 1,71756084| 0,29191415| 2,13
3,73| 0,398231021| 0,230637064| 1,72665665| 0,286501717| 2,13
3,74| 0,401652776| 0,229289132| 1,75173054| 0,28674348| 2,12
3,75| 0,395292473| 0,224432532| 1,76129757| 0,281385846| 2,12
3,76| 0,389018522| 0,21965509 1,7710426| 0,276109567| 2,12
3,77| 0,382828478| 0,214954937| 1,78097086| 0,270912784| 2,12
3,78 | 0,376722384 0,2103316 1,7910879| 0,265795195| 2,12
3,79 0,370698393| 0,205783574| 1,80139933| 0,26075518| 2,12
3,8| 0,364755331| 0,201309722| 1,81191116| 0,255791591| 2,12
3,81 0,358892712| 0,196909271| 1,82262983| 0,250903752| 2,12
3,82| 0,353108784| 0,192580777| 1,83356195| 0,246090113| 2,12
3,83| 0,347402523| 0,188323187| 1,84471455| 0,241349633| 2,12
3,84 0,34177333| 0,184135698 1,8560949| 0,236681575| 2,12
3,85 0,336220154| 0,180017275 1,8677105| 0,232084901| 2,12
3,86 0,330741971| 0,175966861| 1,87956965| 0,227558564| 2,12
3,87 0,32533771| 0,171983426| 1,89168059| 0,223101521| 2,12
3,88 0,32005842| 0,168065658| 1,90405254| 0,218712386]| 2,12
3,89 0,31474594| 0,164212855| 1,91669488| 0,21439055| 2,12
3,9] 0,309557497| 0,160424312| 1,92961712( 0,210135373|( 2,12
3,91 0,311888541| 0,159018332| 1,96133702| 0,209975069| 2,11
3,92| 0,306714706| 0,155294671| 1,97504979| 0,205768016| 2,11
3,93| 0,301610767| 0,151633243| 1,98908076| 0,201625751| 2,11
3,94 0,296576375| 0,148033377| 2,00344261| 0,19754771| 2,11
3,95 0,29161007| 0,144493832| 2,01814847| 0,193532557| 2,11
3,96 0,286711287| 0,141013968| 2,03321196| 0,189579741| 2,11
3,97 0,2818788| 0,137592602| 2,04864793| 0,185688001| 2,11
3,98 0,27711263| 0,134229331| 2,06447152| 0,181857097| 2,11
3,99 0,272410958| 0,130922775| 2,08069955| 0,178085503| 2,11
4] 0,267773378| 0,127672297| 2,09734911| 0,174372657| 2,11
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Ek.3. Fe-30%Al ALASIMI iCIN HESAPLANAN SONUCLAR

Ek.3.1. Genellestirilmis Morse Potansiyeli Kullanilarak Elde Edilen Sekiller

21. Fe-30%Al igin Genellestirilmis Morse Potansiyeli kullanilarak m=1.25 Degeri igin
hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Ci, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a

Cll

C12

Cll/CIZ

B

a

2,80

1,03054853

0,639819357

1,6106867

0,770062415

2,91

2,81

1,01951237

0,642473442

1,58685528

0,768153086

2,9

2,82

1,00151409

0,63662683

1,57315719

0,75825592

2,9

2,83

0,991162064

0,639219081

1,55058272

0,756533409

2,89

2,84

0,973859557

0,633394649

1,53752419

0,746882965

2,89

2,85

0,964160202

0,635924093

1,51615611

0,745336129

2,88

2,86

0,947522046

0,630121188

1,50371399

0,735921474

2,88

2,87

0,93844484

0,632586965

1,48350328

0,73453959

2,87

2,88

0,922440665

0,626805362

1,47165407

0,725350463

2,87

2,89

0,913957084

0,629207615

1,45255248

0,724124105

2,86

2,90

0,898558307

0,623446493

1,44127574

0,71510431

2,86

2,91

0,890640214

0,625784569

1,42323774

0,714069784

2,85

2,92

0,875819135

0,620044233

1,41251073

0,705302534

2,85

2,93

0,868439423

0,62317586

1,39549234

0,704358198

2,84

2,94

0,854169465

0,616597807

1,38529436

0,69578836

2,84

2,95

0,847302375

0,618806414

1,36925274

0,694971734

2,83

2,96

0,83355786

0,613106881

1,35956371

0,686590543

2,83

2,97

0,827178838

0,615251134

1,34445723

0,685893702

2,82

2,98

0,813935072

0,60957131

1,33525817

0,677692564

2,82

2,99

0,808020058

0,611650983

1,32104759

0,677107341

2,81

3,00

0,795253943

0,605991445

1,31231876

0,669078944

2,81
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22. Fe-30%Al i¢in Genellestirilmis Morse Potansiyeli kullanilarak m=1.5 Degeri ig¢in
hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

7,84214859

4,43675689

1,76754075

5,57188746

2,9

2,81

7,71935188

4,39617102

1,7559262

5,50389797

2,9

2,82

7,64902022

4,40516808

1,7363742

5,48645213

2,89

2,83

7,53019501

4,36501434

1,72512492

5,42007456

2,89

2,84

7,46322961

4,37391668

1,70630356

5,40368766

2,88

2,85

7,34822553

4,33417901

1,69541348

5,33886119

2,88

2,86

7,2844945

4,34297681

1,67730449

5,32348271

2,87

2,87

7,17316602

4,30364083

1,66676689

5,26014923

2,87

2,88

7,11254721

4,31233135

1,64935081

5,24573664

2,86

2,89

7,00475532

4,27338423

1,63915879

5,18384126

2,86

2,90

6,94712816

4,28195711

1,6224189

5,17034746

2,85

2,91

6,84273987

4,24338716

1,61256553

5,10983806

2,85

2,92

6,78798729

4,25183902

1,59648266

5,09722178

2,84

2,93

6,68687263

4,21363348

1,58696115

5,03804653

2,84

2,94

6,58761261

4,17585233

1,57754922

4,97977243

2,84

2,95

6,53691827

4,1841093

1,56232015

4,96837896

2,83

2,96

6,44074258

4,14667423

1,55323091

4,91139368

2,83

2,97

6,39264822

4,15480143

1,53861702

4,90075036

2,82

2,98

6,29943917

4,11770056

1,52984392

4,84494676

2,82

2,99

6,25384091

4,1256941

1,51582758

4,83507637

2,81

3,00

6,16348647

4,0889209

1,50736361

4,78044276

2,81
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23. Fe-30%Al i¢in Genellestirilmis Morse Potansiyeli kullanilarak m=2.0 Degeri igin

hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a; Cu Cn Cu/Crz B a
2,801 2,0125179| 1,07163912 1,877981( 1,38526538| 2,92
2,81 1,98234425( 1,06129271| 1,86785817| 1,36830989| 2,92
2,82 1,96546671 1,06230031 | 1,85019875| 1,36335578| 2,91
2,831 1,93620394| 1,05210653| 1,84031169( 1,34680566| 2,91
2,84 1,9200332( 1,05315223| 1,8212979| 1,34211255| 2.9
2,85 1,89164781 1,04310528  1,81347737( 1,32595279| 2,9
2,86| 1,87615775| 1,04418615| 1,79676561| 1,32151001| 2,89
2,87| 1,84861828| 1,03428127| 1,7873458| 1,30572694| 2,89
2,88 1,83378406| 1,03539511| 1,77109593| 1,30152476| 2,88
2,89] 1,80705903| 1,02562715| 1,76190639| 1,28610444| 2,88
2,90 1,79285732| 1,02677164| 1,74611107| 1,28213354| 2,87
2,91 1,76691885| 1,01713655| 1,73715009| 1,26706398| 2,87
2,921 1,74143778| 1,00762271| 1,72826372| 1,25222773| 2,87
2,93 1,7281442| 1,00880224| 1,71306539| 1,24858289| 2,86
2,94| 1,70340605| 0,999414247| 1,70440441| 1,23407818]| 2,86
2,95| 1,69068708| 1,00061894| 1,6896413| 1,23064165| 2,85
2,96 1,66666474| 0,991352329| 1,68120324| 1,21645647| 2,85
2,97| 1,65449961| 0,992580754| 1,6668665| 1,21322037| 2,84
2,98 1,6311673| 0,983431755| 1,65864819| 1,1993436| 2,84
2,99 1,61953574| 0,984682572| 1,64472876| 1,19630029| 2,83
3,00 1,59686932| 0,975647356| 1,63672797| 1,18272134| 2,83
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24. Fe-30%Al i¢in Genellestirilmis Morse Potansiyeli kullanilarak m=2.5 Degeri ig¢in
hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a Cu Ci Ci/Cri2 B a

2,80( 5,44537724| 2,67448358| 2,0364811| 3,5981148| 3,1
2,81 5,36302565| 2,64904341( 2,02451407| 3,55370416| 3,1
2,82( 5,31349148| 2,65151302| 2,00394697| 3,53883917| 3,09
2,83 [ 5,23363466| 2,62645553| 1,99266068 | 3,49551524| 3,09
2,84| 5,18608011| 2,62901902( 1,97262936| 3,48137272| 3,08
2,85( 5,10862836| 2,60433088| 1,96158959| 3,43909671| 3,08
2,86 5,06298458| 2,60698111( 1,94208718| 3,42564893| 3,07
2,87 4,9878547| 2,58265007( 1,93129327| 3,38438495| 3,07
2,88( 4,94405186| 2,58537884| 1,91231234| 3,37160318| 3,06
2,89 4,87116148| 2,56139072( 1,90176432| 3,33131431| 3,06
2,90( 4,79955215| 2,53771019| 1,89129246| 3,29165751| 3,06
2,91( 4,75840715| 2,54053537| 1,87299386| 3,27982597| 3,05
2,92 4,68891575| 2,51717867( 1,86276636| 3,24109103| 3,05
2,93( 4,64945389| 2,52006624| 1,84497289| 3,22986212| 3,04
2,94| 4,58200709| 2,4978788| 1,83498788| 3,19201775| 3,04
2,95 4,54416809| 2,49996621( 1,8176918| 3,18136684| 3,04
2,96 4,47869308| 2,47722617| 1,80794678| 3,14438181| 3,03
2,97| 4,44242019| 2,48021921( 1,79114014| 3,1342862| 3,02
2,98 4,3788501| 2,45777251| 1,78163361| 3,0981317| 3,02
2,99( 4,34408697| 2,46081025| 1,76530757| 3,08856915| 3,01
3,00 4,28235515| 2,43864695( 1,75603736| 3,05321635| 3,01
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25. Fe-30%Al i¢in Genellestirilmis Morse Potansiyeli kullanilarak m=3.0 Degeri ig¢in

hesaplanan a;, a, (A°) 6rgii parametreleri, Cy;, Cy, Kararlhiliklar1, C,;/C;, oran1 ve Hacim modiilii

(B) degerleri.

a

Cll

Cl2

CII/CIZ

B

a

2,80

2,03855011

8,08054559

2,52278771

1,21821974

3,5

2,81

2,01489021

8,09738379

2,48832247

1,21145565

3,49

2,82

1,98281618

8,02637155

2,47037676

1,19603016

3,49

2,83

1,95131344

7,9562666

2,45254909

1,18085559

3,49

2,84

1,92902005

7,97331201

2,419346

1,17456082

3,48

2,85

1,89851848

7,9041337

2,40193113

1,15978174

3,48

2,86

1,87709568

7,92129445

2,369683

1,15378486

3,47

2,87

1,84756101

7,85300792

2,35267941

1,13938753

3,47

2,88

1,8185488

7,78556148

2,3357966

1,12522037

3,47

2,89

1,79837769

7,80282097

2,30477887

1,11964729

3,46

2,90

1,77028242

7,73620486

2,28830861

1,10584113

3,46

2,91

1,75090975

7,7535107

2,25821543

1,1005373

3,45

2,92

1,72369896

7,68769194

2,24215405

1,08707912

3,45

2,93

1,69696745

7,62265401

222621603

1,07383275

3,45

2,94

1,67874179

7,63997035

2,19731453

1,06891195

3,44

2,95

1,65284901

7,5756796

2,18178315

1,05599498

3,44

2,96

1,63535589

7,59298228

2,15377283

1,05131745

3,43

2,97

1,61027282

7,52940741

2,13864483

1,0387181

3,43

2,98

1,59348771

7,54667962

2,11150836

1,03427454

3,42

2,99

1,56918677

7,48379204

2,09678029

1,02198172

3,42

3,00

1,54531074

7,42161301

2,08217639

1,00987778

3,42
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26. Fe-30%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=1.25 Degeri i¢in hesaplanan a;,

a (A°) orgii parametreleri, Cy;, Cy, Kararliliklari, C,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cri2 B a

2,70 1,44828746( 1,07980281 1,34125179| 1,20263103| 2,45
2,71 1,41695546| 1,06582067| 1,32945016 1,1828656| 2,45
2,72 1,41442009| 1,07350752| 1,31756887 1,18714504| 2,44
2,73 1,3841894 | 1,05947609| 1,30689023 1,16785704| 2,44
2,741 1,38364182( 1,06679011 1,29701411 1,17240734| 2,43
2,75 1,35524734( 1,05271743 1,28737998 1,15356073| 2,43
2,76 1,32766316( 1,03879493 1,27808013 1,13508434 | 2,43
2,77 1,32859094| 1,04555622| 1,27070254| 1,13990112| 2,42
2,78 1,30224265 1,03159966| 1,26235274| 1,12181399( 2,42
2,791 1,30441314| 1,03800035 1,25665962 1,12680462| 2,41
2,800 1,27920127( 1,02402021 1,24919534| 1,10908056| 2,41
2,81 1,25467186 1,0101911 1,24201432 1,09168472| 2,41
2,82 1,25832787( 1,01606583 1,23843143 1,09681984( 2,4
2,83 1,2347953 1,0022125 1,23205859| 1,07974593| 2,4
2,84 1,23942778 1,0077474| 1,22989925 1,0849742| 2,39
2,85 1,21680634| 0,93893653 1,22428223 1,06819788 | 2,39
2,86 1,19476541( 0,980194111 1,21890694| 1,05171788| 2,39
2,87 1,20053325( 0,985221738| 1,21854117 1,05699224( 2,38
2,88 1,17928954( 0,971521976| 1,21385782 1,04077783| 2,38
2,89 1,18581188| 0,976215371 1,21470314| 1,04608087( 2,37
2,90 1,16529725| 0,962522697| 1,21066989| 1,03011421| 2,37
2,91 1,14527897| 0,948986693 1,20684408 1,01441745( 2,37
2,92 1,15264422( 0,953208476| 1,20922573 1,01968706| 2,36
2,93 1,13326031| 0,939686762| 1,20599796( 1,00421128| 2,36
2,94 1,11432865( 0,926321378| 1,20296117| 0,988990467| 2,36
2,95 1,12238957| 0,930090027| 1,20675369| 0,994189874| 2,35
2,96 1,10400999| 0,916747021 1,20426897| 0,979168012| 2,35
2,97 1,08604335| 0,903559897| 1,20196055| 0,964387716| 2,35
2,98 1,09466719( 0,90689258| 1,20705276| 0,969484117| 2,34
2,99 1,07718146( 0,893736686| 1,20525595| 0,954884944| 2,34
3,00 1,08619515| 0,896771356 1,2112284| 0,959912621| 2,33
3,01 1,0691433| 0,883650894| 1,20991594| 0,945481697| 2,33
3,021 1,05245048| 0,870687633 1,20875782| 0,931275249| 2,33
3,03 1,06183413| 0,873314635 1,21586664 | 0,936154467( 2,32
3,04 1,04551779| 0,860395095 1,2151601 | 0,922102659| 2,32
3,05 1,02953159| 0,84763176| 1,21459771| 0,908265038| 2,32
3,061 1,03918906| 0,849869109| 1,22276365| 0,912975758| 2,31
3,07 1,02352603| 0,837155117| 1,22262411| 0,899278754| 2,31
3,08 1,00816893| 0,824597418| 1,22261955| 0,88578792| 2,31




3,091 0,99310876| 0,812194216| 1,22274788| 0,872499064| 2,31
3,101 1,00293452| 0,813959806| 1,23216713| 0,876951376| 2,3
3,11 0,98813932| 0,801613827| 1,23268747| 0,863788992| 2,3
3,12| 0,973619273| 0,78942117| 1,23333312| 0,850820538| 2,3
3,13| 0,983539044| 0,790838523| 1,24366608| 0,85507203| 2,29
3,14| 0,969243187| 0,778706927| 1,24468289| 0,842219014| 2,29
3,15| 0,955205512| 0,766729236| 1,24581856| 0,829554661| 2,29
3,16 0,965155872| 0,767815326| 1,25701564| 0,833595508| 2,28
3,17| 0,951308948| 0,755904424| 1,258850458| 0,821039143| 2,28
3,18 0,937703052| 0,744145551| 1,26010705| 0,808664718| 2,28
3,19 0,924329986| 0,732536477 1,2618211| 0,796467646| 2,28
3,20 0,934182255| 0,733229086| 1,27406601| 0,800213476| 2,27
3,21 0,920964812| 0,721693833| 1,27611567| 0,788117493| 2,27
3,22 0,907965594| 0,710306568| 1,27827284| 0,77619291| 2,27
3,23 0,917729969| 0,710705342 1,2912946| 0,779713551| 2,26
3,24| 0,904861009| 0,699395629| 1,29377561| 0,767884089| 2,26
3,25| 0,892198488| 0,688233081| 1,29636095| 0,75622155| 2,26
3,26| 0,879737146| 0,677215973| 1,29904961| 0,74472303| 2,26
3,27| 0,889282422| 0,677274016| 1,31303195| 0,747943485| 2,25
3,28 0,876924069| 0,666338641| 1,31603364| 0,736533784| 2,25
3,29| 0,864755766| 0,655546856| 1,31913647| 0,725283159| 2,25
3,30 0,852775525| 0,644898679| 1,32234032| 0,714190961| 2,25
3,31 0,840976508| 0,634390673 1,3256445| 0,703252618| 2,25
3,32| 0,850147078| 0,634078108| 1,34076081| 0,706101098| 2,24
3,33| 0,838424695| 0,623656101| 1,34437023| 0,695245632| 2,24
3,34| 0,826874152| 0,613372258| 1,34807882| 0,684539556| 2,24
3,35| 0,815495285| 0,603227413| 1,35188698| 0,67398337| 2,24
3,36| 0,824348852| 0,602633902| 1,36790985| 0,676538885| 2,23
3,37| 0,813026891| 0,592576425| 1,37202031| 0,666059914| 2,23
3,38 0,801867488| 0,582655058 1,3762302| 0,65575868| 2,23
3,391 0,79086726| 0,572868144| 1,38053978| 0,645534516| 2,23
3,40 0,780022709| 0,563213933| 1,38494924| 0,635483525| 2,23
3,41 0,788417924| 0,62321854| 1,40207591| 0,637687211| 2,22
3,42| 0,777614346 0,5275794| 1,40679001| 0,627710075| 2,22
3,43| 0,766961127| 0,543325447| 1,41160538| 0,617870674| 2,22
3,44| 0,756454101| 0,534021926| 1,41652255| 0,608165984| 2,22
3,45 0,746090338| 0,524845835| 1,42154189| 0,598594002| 2,22
3,46 0,754002263| 0,523691081| 1,43978443| 0,600461475| 2,21
3,47| 0,743667673| 0,514607436| 1,44511645| 0,590960848| 2,21
3,48 0,733473266| 0,505650455| 1,45055395| 0,581591392| 2,21
3,49 0,723414076| 0,496817123| 1,45609731| 0,572349441| 2,21
3,50 0,713488672| 0,488106542| 1,46174782| 0,563233919| 2,21
3,51 0,703695589| 0,479517847| 1,46750656| 0,554243761| 2,21
3,52 0,710996311| 0,478104186| 1,48711585| 0,555734894| 2,2
3,53| 0,701221048| 0,469608179 1,4932045| 0,546812469| 2,2
3,54| 0,691573861| 0,461231835| 1,49940617| 0,53801511| 2,2
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3,55| 0,672652419| 0,444830699| 1,51215377| 0,520771272| 2,2
3,56 0,672652419| 0,44830699| 1,51215377| 0,520771272| 2,2
3,57| 0,663373834| 0,436802868| 1,512870302| 0,512326523| 2,2
3,58 0,670063949| 0,435173353| 1,53976328| 0,513470218| 2,19
3,59 0,660796702| 0,427238455| 1,54666953| 0,505091204| 2,19
3,60 0,651648328| 0,41941707| 1,55370006| 0,496827489| 2,19
3,61| 0,642616038| 0,411707082| 1,56085738| 0,48867634| 2,19
3,62 0,63369764| 0,404107056| 1,56814297| 0,480637251| 2,19
3,63| 0,624891489| 0,396615529| 1,57555981| 0,472707516| 2,19
3,64| 0,616196545| 0,389231681| 1,58310995| 0,464886635| 2,19
3,65 0,607611093| 0,381954071| 1,59079622| 0,457173078| 2,19
3,66 0,613493221| 0,380116147| 1,61396253| 0,457908505| 2,18
3,67| 0,604912676| 0,37292894| 1,62205882| 0,450256852| 2,18
3,68 | 0,596439944| 0,365846375| 1,63030164| 0,442710898| 2,18
3,69 0,588071492| 0,358865952| 1,63869403| 0,435267799| 2,18
3,70 0,579806702| 0,351986887 1,6472395| 0,427926825| 2,18
3,71| 0,571644757| 0,345208313| 1,65594146| 0,420687128| 2,18
3,72| 0,563583295| 0,338528402| 1,66480358 0,4135467| 2,18
3,73| 0,555620811| 0,33194581| 1,67382987| 0,406504144| 2,18
3,74| 0,547756573| 0,325459753| 1,68302399| 0,399558693| 2,18
3,75 0,552778587| 0,323459913| 1,70895547| 0,399899471| 2,17
3,76 0,544916819| 0,317060875| 1,71865046| 0,393041286| 2,17
3,77 0,5371523| 0,310756775| 1,72852965| 0,38622195| 2,17
3,78 | 0,529482004| 0,30454538| 1,73859505| 0,379524255| 2,17
3,79 0,521905362| 0,298425896| 1,74886083| 0,372919051| 2,17
3,80 0,514420986| 0,292397058 1,7593234| 0,366405034| 2,17
3,81 0,507027671| 0,286457674| 1,76999158| 0,359981006| 2,17
3,82 0,499724023| 0,280606506| 1,78087112| 0,353645678| 2,17
3,83 0,492509713| 0,274842842| 1,79196849| 0,347398466| 2,17
3,84| 0,485382567| 0,269165001| 1,80329004| 0,341237523| 2,17
3,85 0,478341475| 0,263571817| 1,81484303| 0,335161703| 2,17
3,86 0,471385229| 0,258062192| 1,82663421| 0,329169871| 2,17
3,87| 0,475368588| 0,255950344 1,8572688| 0,329089759| 2,16
3,88 0,468416778| 0,250522637 1,8697583| 0,323154017| 2,16
3,89 0,461548556| 0,245176521| 1,88251531| 0,317300533| 2,16
3,90 0,454763448| 0,29911289| 1,89554835| 0,311528676| 2,16
3,91 0,448060515| 0,23472586| 1,90886728| 0,305837412| 2,16
3,92| 0,441438447| 0,229619056| 1,92248176| 0,30022552| 2,16
3,93| 0,434896308| 0,224589843| 1,93640239| 0,294691998| 2,16
3,94| 0,428433012| 0,219637145| 1,95064005| 0,289235767| 2,16
3,95 0,422047565| 0,214759912| 1,96520645| 0,283855796| 2,16
3,96 0,415739603| 0,209957466| 1,98011345| 0,275851512| 2,16
3,97 0,40950743| 0,205228393| 1,99537415| 0,273321406| 2,16
3,98| 0,403350189| 0,200571704| 2,01100246| 0,268164532| 2,16
3,99 0,397267428| 0,195986716| 2,02701201| 0,263080287| 2,16
4,00( 0,391258314| 0,191472463 2,0434182| 0,258067746| 2,16
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27. Fe-30%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=1.5 Degeri igin hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a
2,70 6,01698222| 4,50335945 1,3361097| 5,00790037| 2,43
2,71 6,00808973( 4,53536146( 1,32472126| 5,02627089| 2,42
2,72 5,8825141| 4,47537578( 1,31441791| 4,94442189| 2,42
2,73| 5,76056588| 4,41603267| 1,30446632 4,8642104 | 2,42
2,74| 5,76031086| 4,44567392| 1,26571151| 4,88388623| 2,41
2,75| 5,64396762| 4,38619221| 1,28675793| 4,80545068| 2,41
2,76| 5,64933047| 4,41430331 1,2797785| 4,82597903| 24
2,77\ 5,53812371| 4,35471023( 1,27175482| 4,74918139| 2,4
2,78 | 5,42996817| 4,29576336( 1,2640287| 4,67383163| 2,4
2,79 5,44208702| 4,32162554| 1,25926852 4,6951127| 2,39
2,80( 5,33845064| 4,26261279| 1,2523893| 4,62122541| 2,39
2,81 5,3550026| 4,28699983| 1,24912592| 4,64300076| 2,38
2,82 5,25548603| 4,22793712| 1,24303789| 4,57045342| 2,38
2,83 5,15857351 4,1695445| 1,23720313| 4,49922084| 2,38
2,84 5,18030555( 4,19179255( 1,23582107| 4,52129688| 2,37
2,85 5,08700718( 4,13339339( 1,23070966 4,4526465| 2,37
2,86 4,99606331| 4,07565824| 1,2258298| 4,38245993| 2,37
2,87( 5,02218059| 4,09584558| 1,22616454| 4,40462391| 2,36
2,88 4,93439551| 4,03814064| 1,22194741| 4,33689226| 2,36
2,89 4,9634455( 4,05695242( 1,22344188| 4,35911678| 2,35
2,90 4,87854189( 3,99930274( 1,21984811| 4,29238246| 2,35
2,91 4,79565636( 3,94232642( 1,2164534| 4,22676973| 2,35
2,92 4,82792372| 3,95919629| 1,21942015 42487721 2,34
2,93 4,74754665| 3,90230963| 1,21659917 4,1840553| 2,34
2,94 4,66901639| 3,94609877| 1,21396165| 4,12040464| 2,34
2,95 4,70390763| 3,86109982( 1,2182818| 4,14203576| 2,33
2,96 4,62755823( 3,80501164( 1,21617453| 4,07919384| 2,33
2,97 4,5528916( 3,74959156( 1,21423668| 4,01735824| 2,33
2,98 4,58988377| 3,76280095| 1,21980509| 4,03849522| 2,32
2,99 4,51710804| 3,70753473| 1,21835893 3,9773925| 2,32
3,00 4,44588108( 3,65293801( 1,21706995| 3,91725237| 2,32
3,01 4,48450912| 3,66443251( 1,22379362| 3,93779138| 2,31
3,02 4,41491862( 3,61001961 1,2229625| 3,87831928| 2,31
3,03 | 4,34675087| 3,55627163( 1,22227752| 3,81976471| 2,31
3,04 4,38659497( 3,56612218( 1,23007422| 3,83961311| 2,3
3,05 4,31983927( 3,51258637( 1,22981724| 3,78167067| 2,3
3,06 4,25440197( 3,45971527( 1,22969714| 3,72461084| 2,3
3,07 4,2950967| 3,46799698( 1,23849494| 3,74369688| 2,29
3,08 4,2308683| 3,41536019( 1,2387766| 3,68719622| 2,29
3,09 4,16785933| 3,36338278( 1,23918674| 3,63154163| 2,29




3,10 4,20908031| 3,37016926| 1,24892253| 3,64980628| 2,28
3,11 4,14710853| 3,31845146| 1,24971197| 3,59467048| 2,28
3,12 4,08627359| 3,26739121| 1,25062268 3,540352 2,28
3,13| 4,02654289| 3,21698057| 1,25165285| 3,48683468| 2,28
3,14| 4,06778587| 3,22197748| 1,2625122| 3,50391361| 2,27
3,15 4,00889596 3,1718513| 1,2638978| 3,45086618( 2,27
3,16 3,95103707| 3,12236842| 1,26539746| 3,39859131| 2,27
3,17 3,99220776| 3,12603804| 1,27708227 3,4146128| 2,26
3,18 3,93506372| 3,07686109 1,278921| 3,36292863| 2,26
3,191 3,9350372| 3,07686109| 1,27892147| 3,36292863| 2,26
3,20 3,82365226| 2,98041631| 1,28292556| 3,26149496| 2,26
3,21 3,86420748| 2,98252443| 1,29561637| 3,27641878| 2,25
3,22 3,80954301| 2,93494228| 1,29799589| 3,22647586| 2,25
3,23 3,75577185| 2,88798891| 1,30048001| 3,17724989| 2,25
3,24 3,70286531| 2,84165316| 1,3030673| 3,12872387| 2,25
3,25 3,74252272| 2,84231479| 1,31671648 3,1423841| 2,24
3,26 3,69007059| 2,79632243| 1,31961556| 3,09423848| 2,24
3,27 3,63844091| 2,75094333| 1,32261572| 3,04677586| 2,24
3,28 3,58760836 2,7061663| 1,32571615| 2,99998032| 2,24
3,29 3,62615459| 2,70550245| 1,34028878 3,0123865| 2,23
3,30 3,57568451 2,6610876| 1,3436929( 2,96595324( 2,23
3,31 3,52597558| 2,61726998| 1,34719597| 2,92017184| 2,23
3,32| 3,47700482| 2,57403888| 1,35079732| 2,87502753| 2,23
3,33 3,42877123| 2,53139701| 1,35449762| 2,83052175| 2,23
3,34| 3,46558439| 2,52930799| 1,37017098| 2,84140012| 2,22
3,35 3,4176112| 2,48703652| 1,37417009| 2,79722808| 2,22
3,36 3,37033073| 2,44533898| 1,37826729| 2,75366956| 2,22
3,37 3,32373772| 2,40421444| 1,38246309 2,7107222| 2,22
3,38 3,27780754| 2,36364931| 1,38675713| 2,66836872| 2,22
3,39 3,31272259| 2,36029965| 1,40351781| 2,67777396| 2,21
3,40 3,26698358| 2,32011689| 1,40811163| 2,63573912| 2,21
3,41 3,22188471 2,2804877| 1,41280513 2,5942867| 2,21
3,42 3,17741759| 2,24140827| 1,41759876| 2,55341138| 2,21
3,43 | 3,13356471| 2,20286853| 1,42249284| 2,51310059| 2,21
3,44| 3,16647272| 2,19840995| 1,44034679| 2,52109754| 2,2
3,45 3,12275494| 2,16025837| 1,44554697| 2,48109056| 2,2
3,46 3,07963269| 2,12264019| 1,45085008| 2,44163769| 2,2
3,47 3,03709486| 2,08554857| 1,45625707| 2,38554857| 2,2
3,48 | 2,99513046| 2,04897679| 1,46176886| 2,36436135| 2,2
3,49 2,95372781 2,0129179| 1,46738613( 2,32652121( 2,2
3,50 2,98409825| 2,00736847| 1,48657224| 2,33294506| 2,19
3,51 2,94278586 1,9717013| 1,49251099| 2,29539615| 2,19
3,52 2,90201767| 1,936537985| 1,49855967| 2,25836452| 2,19
3,53 2,86178349| 1,90187176| 1,50471948| 2,22184234| 2,19
3,54 2,82208241| 1,86770157| 1,51099215| 2,18582852| 2,19
3,55 2,78289641| 1,83401547| 1,51737892| 2,15030912| 2,19
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3,56 2,8107204| 1,82755145| 1,5379706| 2,15527443| 2,18
3,57 2,77159141| 1,79425505| 1,54470314| 2,12003384| 2,18
3,58 2,73297144| 1,76143865| 1,55155642| 2,08528291| 2,18
3,59 2,69484316| 1,72909092| 1,55853179| 2,05100833| 2,18
3,60 2,65720698| 1,69721058| 1,56563187| 2,01720938| 2,18
3,61 2,62005056| 1,66578896| 1,57285864| 1,98387616| 2,18
3,62 2,58336585| 1,63482007| 1,58021418 1,951002| 2,18
3,63 2,54714899| 1,60430012| 1,58770106| 1,91858307| 2,18
3,64 2,57160803| 1,59695383| 1,61032084| 1,92183856| 2,17
3,65 2,53542368| 1,56681501| 1,61820232| 1,88968456| 2,17
3,66 2,4996961| 1,53711601| 1,62622475| 1,85797604| 2,17
3,67| 2,46441868| 1,50785093| 1,63439146| 1,82670685| 2,17
3,68 | 2,42958336| 1,47901381| 1,62470499| 1,79587032| 2,17
3,69 2,3951841| 1,45059912| 1,65116886| 1,76546078| 2,17
3,70 2,36121388| 1,42260091| 1,65978657 1,7354719| 2,17
3,71 2,32766603| 1,39501358| 1,66856156| 1,70589773| 2,17
3,72| 2,29453823| 1,36783386| 1,67749775| 1,67673532| 2,17
3,73 2,31541264| 1,35979845| 1,70276165| 1,67833651| 2,16
3,74 2,28230873| 1,33298705| 1,71217623| 1,64942761| 2,16
3,75( 2,24961324| 1,30657231| 1,72176712 1,6091928| 2,16
3,76 2,21731924| 1,28054871| 1,73153838| 1,59280556| 2,16
3,77 2,18542881| 1,25491485| 1,74149569| 1,56508617| 2,16
3,78 2,15392844| 1,22966156| 1,7516433| 1,53775052| 2,16
3,79 2,12242807| 1,20478736| 1,76198685| 1,51079807| 2,16
3,80 2,09209007| 1,18028349| 1,77253184| 1,48421902| 2,16
3,81 2,06173775 1,1561465| 1,78328417| 1,45801025( 2,16
3,82 2,03176095| 1,13237339 1,79425| 1,43216925| 2,16
3,83 2,00215057| 1,10895719| 1,8054354| 1,40668832| 2,16
3,84 1,97290198| 1,08589312| 1,8168473| 1,381562743| 2,16
3,85 1,98945192| 1,07737627| 1,84657113| 1,38140149| 2,15
3,86 1,96022754| 1,05465458| 1,85864413| 1,35651223| 2,15
3,87 1,93135948| 1,03227687| 1,87097041| 1,33197108| 2,15
3,88 1,90284826| 1,01024154| 1,88355774| 1,30777711| 2,15
3,89 1,87468361| 0,988540542| 1,8964155| 1,28392157| 2,15
3,90 1,84686358| 0,967170895| 1,90955248| 1,26040179| 2,15
3,91 1,81938384| 0,946128025| 1,92297848 1,2372133| 2,15
3,92 1,7922397| 0,925407409| 1,93670343| 1,21435151| 2,15
3,93 1,76542677| 0,905004387| 1,95073836| 1,19181185| 2,15
3,94 1,7389406| 0,884914705| 1,96509402 1,16959( 2,15
3,95 1,71277739| 0,865133882| 1,97978304| 1,14768172| 2,15
3,96 1,6869352| 0,84659144| 1,99481695| 1,12608449| 2,15
3,97 1,66140985| 0,826486178| 2,01020887| 1,10479407| 2,15
3,98 1,63619484| 0,807609217| 2,02597346| 1,08380443| 2,15
3,99 1,61128606| 0,789024314| 2,04212472| 1,06311156| 2,15
4,00 1,58668219| 0,770728603| 2,05867823( 1,04271313| 2,15
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28. Fe-30%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=2.0 Degeri igin hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararhliklari, C,;/C;, oran1 ve Hacim modiilii degerleri.

a Cu Ci Ci/Cri2 B a
2,70 3,94142432( 2,87340315 1,37169207| 3,22941021| 2,04
2,71 3,96526734| 2,88148487| 1,37611944| 3,24275469| 2,03
2,72 3,89959545 2,8364291 1,37482564| 3,19081788| 2,03
2,73 3,83535445| 2,79199368| 1,37369739| 3,13978061| 2,03
2,74 3,77249776( 2,74816843 1,37273164| 3,08961154| 2,03
2,75 3,79776753| 2,75466909| 1,37866561| 3,10236857| 2,02
2,76 3,73635861( 2,71111103 1,3781651| 3,05286022| 2,02
2,77 3,67623125| 2,66815783 1,37781626 3,0041823| 2,02
2,78 3,61734584| 2,62580019| 1,37761657| 2,95631541| 2,02
2,79 3,64350992| 2,63084529| 1,38491987| 2,96840017| 2,01
2,80 3,58583275( 2,58877292| 1,38514766 2,9211262( 2,01
2,81 3,52930957 2,5472904 1,3855152| 2,87463012| 2,01
2,82 3,47390577( 2,50638825 1,38602061| 2,82889409| 2,01
2,83 3,419593| 2,46606157| 1,38566165( 2,78390538( 2,01
2,84 3,44612952| 2,46950052| 1,39547633| 2,79504352
2,85 3,39278064| 2,42947571 1,39650733 | 2,75057735
2,86 3,34044344( 2,39001435 1,39766669 | 2,70682405
2,87 3,28909837( 2,35111463 1,39895279| 2,66377588
2,88 3,23871792( 2,31276898( 1,40036378| 2,62141862
2,89 3,26510729| 2,31477493 1,41055065| 2,63155238| 1,99
2,90 3,21549204| 2,27674176| 1,41232181| 2,58965852| 1,99
291 3,16677956| 2,23925334| 1,41421228| 2,54842875| 1,99
2,92 3,11894208( 2,20229926| 1,416220083| 2,50784686| 1,99
2,93 3,0719645| 2,16587744| 1,41834641| 2,46790646( 1,99
2,94 3,09781939( 2,16662123 1,42979278 | 2,47702062( 1,98
2,95 3,05145209| 2,13052297| 1,43225496| 2,43749934| 1,98
2,96 3,00588908| 2,09494485 1,43482969| 2,39859293( 1,98
2,97 296111936| 2,05988538| 1,43751657| 2,36029671| 1,98
298| 291711024 2,02532893 1,44031431| 2,32258937( 1,98
2,99 2,87385465 1,99127624| 1,44322249( 2,28546904| 1,98
3,00 2,8986166| 1,99074258| 1,45604792| 2,29336725| 1,97
3,01 2,85582529| 1,95701912| 1,45927307| 2,25662118| 1,97
3,02 2,8137437| 1,92378763 1,46260619| 2,22043965( 1,97
3,03 2,77235806| 1,89104353 1,46604667| 2,18481504( 1,97
3,04 2,73165176| 1,85878007| 1,46959385 2,1497373| 1,97
3,051 2,69160973 1,82699031 1,47324795| 2,11519678( 1,97
3,061 2,71499731 1,82537237| 1,48736628| 2,12191401| 1,96
3,07 2,67531024| 1,79391399| 1,49132582| 2,08771274| 1,96
3,08 2,63625459| 1,76291998| 1,49539095| 2,05403151| 1,96
3,091 2,59781587| 1,73238373 1,49956146| 2,02086111| 1,96

[N} I\ I O ) I () I\




3,10 2,5599841| 1,70230076| 1,50383773| 1,98819521| 1,96
3,11 2,52274256| 1,67266259| 1,50821964| 1,95602258| 1,96
3,12 2,48608122| 1,64346478| 1,51270733| 1,92433693| 1,96
3,131 2,50762252| 1,64083522| 1,52825981| 1,92976432| 1,95
3,14 2,4712264| 1,61196786| 1,53304942| 1,89838737| 1,95
3,15 2,43538216| 1,58352966 1,5379454 1,8674805| 1,95
3,16 2,4000849| 1,55551846| 1,54294852| 1,83704061| 1,95
3,17 2,36532356| 1,52792815| 1,54805941| 1,80705996| 1,95
3,18 2,33108345| 1,50075075| 1,55327821| 1,77752832| 1,95
3,19 2,29735735| 1,47398206| 1,55860604| 1,74844049| 1,95
3,20 2,264413159| 1,44761423| 1,56404348| 1,71978668| 1,95
3,21 2,23139895| 1,42164349| 1,56959109| 1,69156198| 1,95
3,22 2,25038372| 1,41805238| 1,58695387| 1,69549616| 1,94
3,23 2,21783252| 1,39239947| 1,59281339| 1,66754382| 1,94
3,24 2,18575984| 1,36713661| 1,59878671| 1,64001102| 1,94
3,25 2,15415616| 1,34225807 1,6048748| 1,61289077| 1,94
3,26 2,12300629| 1,31775459| 1,61107866| 1,58617182| 1,94
3,27 2,09231057| 1,29362603| 1,61739987| 1,55985421| 1,94
3,28 2,06205443| 1,26986334| 1,62383964| 1,53392704| 1,94
3,29 2,03223282| 1,24646295| 1,63039969| 1,50838624| 1,94
3,30 2,0028374| 1,22341946| 1,63708152| 1,48322544| 1,94
3,31 1,97385744| 1,20072606| 1,64388656| 1,45843652| 1,94
3,32 1,99002778| 1,19639893| 1,66334802| 1,46094188| 1,93
3,331 1,96117807| 1,17400833| 1,67049758| 1,43639824| 1,93
3,34 1,93273639| 1,15196268| 1,67777691| 1,41222058| 1,93
3,35 1,90469567| 1,13025694 1,6851882| 1,38840318| 1,93
3,36 1,87704618| 1,10888462| 1,69243353| 1,36493847| 1,93
3,371 1,84978071| 1,08784045| 1,70041545| 1,34182053| 1,93
3,38 1,82289794| 1,06712288| 1,70823621 1,3190479| 1,93
3,391 1,79638875| 1,04672553| 1,71619847| 1,29661327| 1,93
3,401 1,77024411| 1,02664205| 1,72430509 1,2745094| 1,93
3,41 1,74446275| 1,00687083| 1,73255863| 1,25273481| 1,93
3,42 1,71903599| 0,987405589| 1,74096239| 1,23128239| 1,93
3,43 1,69395804| 0,968241977| 1,74951931| 1,21014733| 1,93
3,44 1,66922541| 0,94937686| 1,75823267| 1,18932638| 1,93
3,45 1,64482969| 0,930804347| 1,76710572| 1,16881279| 1,93
3,46 1,62076787| 0,912521488| 1,77614214| 1,14860361| 1,93
3,47 1,63304778| 0,907618199| 1,79926734| 1,14942806| 1,93
3,48 1,60907335| 0,889604647| 1,80875106| 1,12942755| 1,92
3,49 1,58542466| 0,871873371| 1,81841161 1,1097238| 1,92
3,50 1,56209655| 0,854420205| 1,82825329| 1,09031232| 1,92
3,51 1,53908383| 0,837240826| 1,83828091| 1,07118849| 1,92
3,52 1,51638388| 0,820332485| 1,84849913| 1,05234962| 1,92
3,53 1,49398925| 0,803689829| 1,85891273| 1,03378964| 1,92
3,54 1,47189526| 0,878308819| 1,86952722 1,0155043| 1,92
3,55 1,45009932| 0,771186694| 1,88034795| 0,997490902| 1,92
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3,56 1,42859702| 0,755319699 1,8913806| 0,979745473| 1,92
3,57 1,40738347| 0,739703763| 1,90263122| 0,962263666| 1,92
3,58 1,38645239| 0,724334231| 1,91410585| 0,945040283| 1,92
3,59 1,36580155| 0,709208397| 1,92581131| 0,928072783| 1,92
3,60 1,34542851| 0,69432356| 1,93775437| 0,911358544| 1,92
3,61 1,32532507| 0,679674043| 1,94994215| 0,89489105| 1,92
3,62 1,30549139| 0,665258496| 1,96238214| 0,878669461| 1,92
3,63 1,28592108| 0,651072178| 1,97508222| 0,86268848| 1,92
3,64 1,26661231| 0,637112719| 1,98805058| 0,846945917| 1,92
3,65 1,24755933| 0,623375585| 2,00129642| 0,831436833| 1,92
3,66 1,2287583| 0,60985761| 2,01482819| 0,816157842| 1,92
3,67 1,21020928| 0,596557311| 2,02865551| 0,801107966| 1,92
3,68 1,19190479| 0,583469428| 2,04278877| 0,786281216| 1,92
3,69 1,17384139| 0,570590907| 2,05723817| 0,771674403| 1,92
3,701 1,15601903| 0,557920236| 2,07201488 0,7572865| 1,92
3,71 1,13843257| 0,54545346| 2,08713053| 0,743113163| 1,92
3,72 1,1210784| 0,533187454| 2,10259711| 0,729151103| 1,92
3,73 1,10395337| 0,521119165| 2,11842787| 0,715397232| 1,92
3,74 1,08705413| 0,509245665| 2,13463601| 0,70184888| 1,92
3,75 1,07037911| 0,49756466 2,1512362| 0,68850281| 1,92
3,76 1,05392348| 0,486072593| 2,16824296| 0,675356221| 1,92
3,77\ 1,03768418| 0,474766512| 2,18567266| 0,662405736| 1,92
3,78 1,02165989| 0,463644402| 2,20354195| 0,649649564| 1,92
3,79 1,00584731| 0,452703529| 2,22186762| 0,63708479| 1,92
3,80 0,90084144| 0,380959726| 2,26466319| 0,63425363| 1,92
3,81 0,974844366| 0,431353367| 2,25996698| 0,612517034| 1,92
3,82 0,959648142| 0,420938687| 2,27978129| 0,600508505| 1,92
3,83 0,944652118| 0,410694492 2,300134| 0,588680367| 1,92
3,84 0,929855272| 0,400618793| 2,32104756| 0,577030953| 1,92
3,85 0,915251512| 0,390707532| 2,34254893| 0,565555526| 1,92
3,86 0,90084144| 0,380959726| 2,36466319| 0,55425363| 1,92
3,87| 0,886619243| 0,371371356| 2,38741957| 0,543120652| 1,92
3,88 0,872586851| 0,36194219| 2,41084582| 0,532157077| 1,92
3,89 0,858737318| 0,352667675| 2,43497598| 0,521357556| 1,92
3,90 0,845072395| 0,343547423| 2,45984204| 0,510722414| 1,92
3,91 0,831586773| 0,334577868| 2,48548052| 0,500247503| 1,92
3,92| 0,818277958| 0,325756564| 2,51193084| 0,489930362| 1,92
3,93| 0,805145099 0,317082| 2,53923307 0,4797697| 1,92
3,94| 0,792185614| 0,308551839| 2,56743119| 0,469763097| 1,92
3,95( 0,779397374| 0,300163945| 2,59657226| 0,459908422| 1,92
3,96 0,766777845| 0,291916016| 2,62670701| 0,450203292| 1,92
3,97| 0,754324978| 0,283806058| 2,65788893| 0,440645698| 1,92
3,98 0,742036401| 0,275831819| 2,69017695| 0,431233346| 1,92
3,99 0,72991003| 0,267991264| 2,72363367| 0,421964186| 1,92
4,00( 0,717944792| 0,260282913| 2,75832471| 0,412836873| 1,92
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29. Fe-30%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=2.5 Degeri igin hesaplanan a;, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a Cu Ci Ci/Cr2 B a
2,70( 6,75500165 5,1066061| 1,32279669| 5,65607128| 2,32
2,71 6,62253937| 5,03413285( 1,31552734| 5,56360169| 2,32
2,72 6,49367759| 4,96252648 | 1,30854266| 5,47291018| 2,32
2,73 6,51063205| 4,99194693( 1,30422701| 5,49817531| 2,31
2,74 6,38688777| 4,92036081| 1,29805273| 5,40920313| 2,31
2,75| 6,40866479| 4,94809434| 1,29517838| 5,43495116| 2,3
2,76 6,28959299| 4,87655906| 1,28976045| 5,34757037| 2,3
2,77 6,17357458| 4,80589388| 1,28458404| 5,26178745| 2,3
2,78 6,200889( 4,83117456| 1,28351583| 5,28774604| 2,29
2,79 6,08895311| 4,76060271( 1,27902988| 5,20338617| 2,29
2,80( 5,97979587| 4,69090311| 1,27476431| 5,12053403| 2,29
2,81 6,01173175| 4,71381874| 1,27534215| 5,14645641| 2,28
2,82 5,90613629| 4,64425303| 1,27170855| 5,06488079| 2,28
2,83 5,80306842( 4,57555456| 1,26827652| 4,98472585| 2,28
2,84 5,83881676| 4,59619892( 1,27035772| 5,01040486| 2,27
2,85 5,73885184| 4,52767339( 1,2675057| 4,93139954| 2,27
2,86( 5,64119241| 4,46000935| 1,26483861| 4,85373724| 2,27
2,87| 5,68003628| 4,47847636| 1,26829661| 4,87899637| 2,26
2,88 5,58507426 4,4110227( 1,26616312| 4,8237322| 2,26
2,89 5,49222888| 4,34443008( 1,26420009| 4,72702968| 2,26
2,90 5,53353297( 4,36081201| 1,26892261| 4,75171899| 2,25
2,91 5,44302346( 4,29445923( 1,26745259| 4,67731397| 2,25
2,92 5,35446256| 4,22896638| 1,26613978| 4,60413177| 2,25
2,93| 5,26778255| 4,16431785 1,2649809| 4,53213942| 2,25
2,94 53111187 4,17813029| 1,27117115| 4,55579309| 2,24
2,95 5,22636656( 4,11375769( 1,27046058| 4,48462709| 2,24
2,96 5,14336784| 4,05023696( 1,26989307| 4,41461392| 2,24
2,97 5,18795904( 4,06217134| 1,27713939| 4,43743391| 2,23
2,98 5,10662643| 3,99895766| 1,27698937| 4,36818058| 2,23
2,99 5,02690118 3,9365775| 1,27697249| 4,30001873| 2,23
3,00 4,94873647( 3,87502073| 1,27708645| 4,23292598| 2,23
3,01 4,99405199( 3,88468878( 1,28557325| 4,25447652| 2,22
3,02 4,91726081| 3,82347415( 1,28607142| 4,1880697| 2,22
3,03 4,84192445( 3,76307879( 1,28669228| 4,12269401| 2,22
3,04 4,8876185| 3,77108198( 1,29607856| 4,14326082| 2,21
3,05 4,81346409( 3,71105537( 1,2970607| 4,0785249| 2,21
3,06 4,74065839 3,6518335| 1,29815842| 4,01477513( 2,21
3,07 4,66918334( 3,59342051( 1,29937015| 3,95200812| 2,21
3,08| 4,71463735 3,5994312| 1,30982774| 3,97116786| 2,2
3,09 4,64412053| 3,54140878( 1,31137658| 3,90897936| 2,2




3,10 4,57484328| 3,48417836| 1,3130336( 3,84773334| 2,2
3,11 4,50677291 3,4277317| 1,31479745( 3,78741211| 2,2
3,12| 4,55158615| 3,43191258]| 1,32625352| 3,8051371| 2,19
3,13| 4,48429993| 3,37588082| 1,3833478| 3,74535386| 2,19
3,14| 4,41814842| 3,32062192| 1,33051836( 3,68646409| 2,19
3,15 4,35310884| 3,26613053| 1,33280308| 3,62845664| 2,19
3,16 4,28914751| 3,21239229| 1,33518796( 3,5713107| 2,19
3,17 4,33254116| 3,21456485| 1,34778465| 3,58722362| 2,18
3,18 4,26918135| 3,16125881| 1,35046879| 3,53056632| 2,18
3,19 4,2068528| 3,10870307| 1,35325012| 3,47475298| 2,18
3,20 4,1455244| 3,05688396| 1,3561275| 3,41976411| 2,18
3,21 4,18763624| 3,05754517| 1,36960732| 3,43424219| 2,17
3,22| 4,12679444| 3,00617358| 1,37277317| 3,37971386| 2,17
3,23| 4,06690757| 2,95553075| 1,37603291| 3,32598969| 2,17
3,24| 4,00794841| 2,90560321| 1,37938601| 3,27305161| 2,17
3,25 3,94990216| 2,85638551| 1,38283231| 3,22089106| 2,17
3,26 3,99002517| 2,85542466| 1,39734913| 3,23362483| 2,16
3,27 3,93235479 2,8066687| 1,40107551| 3,1818974| 2,16
3,28 3,87555489| 2,75861033| 1,40489392( 3,13092518| 2,16
3,29 3,81961263| 2,71124421| 1,40880434( 3,08070035| 2,16
3,30 3,76449862| 2,66455367| 1,41280645| 3,03120199| 2,16
3,31 3,71020635| 2,61853678| 1,4169006| 2,98242664| 2,16
3,32 3,74762229| 2,61594165| 1,43260928| 2,99316853| 2,15
3,33| 3,69360525| 2,57039384| 1,43698028| 2,94479765| 2,15
3,34| 3,64037647 2,5255074| 1,4414436| 2,89713042| 2,15
3,35 3,58791513| 2,48127022| 1,44599935| 2,85015186| 2,15
3,36 3,53621606 2,4376801| 1,45064813( 2,80385875| 2,15
3,37| 3,48525874| 2,39472487| 1,45539005| 2,75823616| 2,15
3,38 3,51984351| 2,39074263| 1,47228039( 2,76710959| 2,14
3,39 3,46908564| 2,34825619| 1,47730288| 2,72186601| 2,14
3,40 3,41904817| 2,30639558| 1,48242054| 2,67727977| 2,14
3,41 3,36971298| 2,26514929| 1,48763395| 2,63333718| 2,14
3,42 3,32107114| 2,22451199| 1,49294369| 2,59003171| 2,14
3,43| 3,27310538 2,1844721| 1,49835074( 2,54734986| 2,14
3,44 3,30482871| 2,17933027| 1,51644235| 2,55449642| 2,13
3,45 3,2570194| 2,13976156| 1,52214128| 2,51218084| 2,13
3,46 3,20986448| 2,10077818| 1,5279407| 2,47047361| 2,13
3,47 3,16336665| 2,06238077| 1,5338422| 2,42937606| 2,13
3,48 3,11750028| 2,02455264| 1,5398465| 2,38886852| 2,13
3,49 3,07226396| 1,98729158| 1,5459553| 2,34894904| 2,13
3,50 3,02764142| 1,95058676| 1,55216957| 2,30960498| 2,13
3,51 2,98363168| 1,91443581| 1,55849137| 2,27083443| 2,13
3,52 3,01152357| 1,90814481| 1,57824687| 2,27593773| 2,12
3,531 2,9676176| 1,87244713| 1,58488726| 2,23750396| 2,12
3,54 2,9243037| 1,73728882| 1,59164073| 2,19962711| 2,12
3,55 2,88157171| 1,80266218| 1,59850899( 2,16229869| 2,12
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3,56 2,83943648| 1,76856233| 1,60549415|( 2,12551371| 2,12
3,57 2,79782449 1,7349794| 1,6125981| 2,08926109| 2,12
3,58 2,75678638| 1,70190589| 1,61982304| 2,05353272| 2,12
3,59 2,71629729| 1,66933697| 1,62717135| 2,01832374| 2,12
3,60 2,67634468 1,6372633| 1,63464525( 1,98362376| 2,12
3,61 2,63692372| 1,60568015| 1,6422472 1,949428| 2,12
3,62 2,66027763| 1,59842279| 1,66431412( 1,95237441| 2,11
3,63 2,6093568 1,5672712| 1,67229237( 1,91849269| 2,11
3,64 2,58211785| 1,53660108| 1,68040872| 1,88510667| 2,11
3,65 2,54381225| 1,50640336| 1,68866607| 1,85220633| 2,11
3,66 2,50601066 1,476671| 1,6970677( 1,81978422| 2,11
3,67 2,46870576| 1,44739761| 1,70561685( 1,78783366| 2,11
3,68 2,43189012 1,4185764| 1,71431734| 1,75634764| 2,11
3,69 2,39555982| 1,39020312| 1,72317252( 1,72532202| 2,11
3,70 2,35970777 1,3622711| 1,73218662( 1,69474999| 2,11
3,71 2,32432325| 1,33477212| 1,74136335| 1,6646225| 2,11
3,72 2,28939939| 1,30769986| 1,75070708| 1,63493304| 2,11
3,73| 2,25493614| 1,28105204| 1,76022212( 1,60568008| 2,11
3,74 2,27340611| 1,27313929| 1,78566959( 1,60656156| 2,1
3,75( 2,23901245| 1,24688941| 1,79567845( 1,57759709| 2,1
3,76 2,2050679| 1,22105176| 1,80587587| 1,54905714| 2,1
3,77 2,17156947| 1,19562214| 1,81626736| 1,52093792| 2,1
3,78 2,13850399| 1,17059083| 1,82685866| 1,49322855| 2,1
3,79 2,10587208| 1,14595569| 1,83765576( 1,46592782| 2,1
3,80 2,07366748| 1,12171096| 1,84866473( 1,4390298| 2.1
3,81 2,04188096| 1,09784915| 1,85989211( 1,41252642| 2,1
3,82 2,01050677| 1,07436461| 1,87134493 1,386412| 2,1
3,83 1,97954545| 1,05125528| 1,8830302| 1,36068534| 2,1
3,84 1,94898492| 1,02851215| 1,89495566( 1,33533641| 2,1
3,85 1,91882295| 1,00613175| 1,90712892( 1,31036215| 2,1
3,86 1,88905057| 0,984106808| 1,91955849( 1,28575473| 2,1
3,87 1,85966887| 0,96243552| 1,93225294( 1,2615133| 2,1
3,88 1,83066929| 0,941110993| 1,94522145| 1,23763043| 2,1
3,89 1,80204697| 0,92018136| 1,95847394| 1,21410108| 2,1
3,90 1,77379643| 0,899481961| 1,97202001| 1,19092012| 2,1
3,91 1,74591558| 0,879168857| 1,98587059( 1,16808443| 2,1
3,92 1,7183966| 0,859182518| 2,00003674( 1,14558721| 2,1
3,931 1,6912348| 0,839518037| 2,01453063( 1,12342363| 2,1
3,94 1,66442783| 0,820172121| 2,02936406( 1,10159069| 2,1
3,95 1,67601794| 0,812069777| 2,06388415( 1,1000525| 2,09
3,96 1,64928526| 0,793053714 2,079664 | 1,07846423| 2,09
3,97 1,62290525| 0,774349111| 2,09583149( 1,05720116| 2,09
3,98 1,59686787| 0,75594843| 2,11240319| 1,03625491| 2,09
3,99 1,57117106| 0,737848609| 2,12939489( 1,01562276| 2,09
4,00( 1,54581062| 0,720044988| 2,14682506| 0,9953002( 2,09
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30. Fe-30%Al i¢in Modifiye Morse Potansiyeli kullanilarak m=3.0 Degeri i¢in hesaplanan a,, a,

(A°) orgii parametreleri, C;, Cy, Kararliliklar1, C,,/C;, oran1 ve Hacim modiilii (B) degerleri.

a4 Cu Cop Cu/Cyy B a
2,700 1,31062323[ 0,992603715 1,32038921 1,09861022| 2.28
2,71 1,28551625] 0,978065863 1,31434528 1,08054933| 2,28
2,72 1,28994877| 0,983657172 1,31138044( 1,08575437( 2,27
2,73 1,26577899| 0,969136238 1,30608984 | 1,06801716( 2,27
2,74 1,2422281| 0,954796744( 1,30103932 1,0506072| 2,27
2,75 1,24774996| 0,959897098 1,29987888 1,05584805( 2,26
2,76 1,22501836| 0,945584154 1,2955149( 1,03872889( 2,26
2,77 1,2028498| 0,931452776 1,2913696( 1,02191845| 2,26
2,78 1,20927604| 0,936079994( 1,29185118 1,02714534| 2,25
2,79 1,1878201| 0,921982018 1,28833326( 1,01059471( 2,25
2,80 1,16687784[ 0,90806553 1,28501502( 0,94336302( 2,25
2,81 1,17404603| 0,912238702 1,28699432| 0,99950781 | 2,24
2,82 1,15372405| 0,89863333 1,28425104( 0,98348357( 2,24
2,83 1,13387072| 0,884668129( 1,28169048| 0,967735658| 2,24
2.84| 1,14163701[ 0,888406235 1,2850394 | 0,972816495| 2,23
2,85 1,12232118] 0,874758313 1,28300717] 0,95727927( 2,23
2,86 1,10343725( 0,861291325 1,28114288 | 0,942006633( 2,23
2,87 1,08496874| 0,848000854| 1,27944298| 0,92699015( 2,23
2,88 1,0932536| 0,851198279( 1,28437008| 0,931883386( 2,22
2,89 1,07523236| 0,937964766| 1,28314746| 0,917053965| 2,22
2,90 1,05759292| 0,824906176| 1,28207662] 0,902468424| 2,22
2,91 1,0662067| 0,827713298 1,2813528| 0,907211099| 2,21
2,92 1,04895326| 0,814717007 1,28750628 | 0,892795758| 2,21
2,93 1,03205432| 0,801895952 1,28701774| 0,878615407( 2,21
2,94 1,04090213[ 0,804331048 1,29412153| 0,883188074| 2.2
2,95 1,0243357| 0,791577351 1,29404371| 0,869163466( 2.2
2,96 1,00809852( 0,778997963 1,29409648 | 0,855364815( 2,2
2,97( 0,992179727[ 0,766589661 1,29427747( 0,84178635( 2.2
2,98 1,00114394] 0,768570685 1,3260489 | 0,846095101| 2,19
2,99 0,985499555| 0,756236589| 1,30316302| 0,832657578| 2,19
3,00] 0,970152394| 0,744072528 1,30384117( 0,819432483( 2,19
3,01] 0,955092713| 0,732075359( 1,30463715| 0,806414477( 2.19
3,02| 0,964063701| 0,733637997 1,31408638| 0,810446565( 2,18
3,03] 0,949230169| 0,72172112 1,31523125( 0,79755747( 2,18
3,04 0,934664986| 0,70996895 1,31648713 | 0,784867629( 2,18
3,05] 0,920363567| 0,698381259( 1,31785261| 0,772375362( 2,18
3,06] 0,929249091| 0,699557806( 1,32833782| 0,776121568| 2,17
3,07] 0,915131353| 0,688053961 1,33002847( 0,763746425( 2,17
3,08] 0,901260959| 0,676712264 1,331823| 0,751561829| 2,17
3,09| 0,887631596| 0,665530589( 1,33372021| 0,739564258( 2,17
3,101 0,896355054| 0,666350945 1,34516963 | 0,743018981( 2,16
3,11| 0,882876722| 0,655257916( 1,34737284| 0,731130852| 2.16
3,12| 0,869624194| 0,644321658 1,34967401| 0,719422503[ 2,16
3,13] 0,856594324| 0,633541784( 1,35207234| 0,707892631| 2,16
3,14] 0,843781756| 0,622916193 1,35456706( 0,696538047( 2,16
3,15] 0,852189651| 0,623348288 1,36711637| 0,699628743( 2,15
3,16] 0,839493826| 0,612814257 1,36989931( 0,688374114( 2,15
3,17] 0,827002692| 0,602431251 1,37277522| 0,677288398( 2,15
3,18| 0,814713778| 0,592198793 1,37574373] 0,66370455( 2,15
3,19] 0,802621177] 0,58211408 1,37880392| 0,655616446( 2,15
3,20| 0,810650508| 0,582201127 1,39238911( 0,65835092( 2,14
3,21 0,798648111| 0,57221017 1,39572513 | 0,647689483| 2,14




3.22] 0,78683376| 0,562365147 1,399151| 0,637188018| 2,14
3,23] 0,775203379| 0,552664116] 1,40266639| 0,62684387| 2,14
3.24| 0,763751744| 0,543104343] 1,40627074| 0,616653476| 2,14
3,25] 0,771360714| 0,542887844| 1.,42084728| 0,619045467| 2,13
3.26] 0,75997995| 0,533424011] 1,42472017| 0,608942657| 2,13
3,27] 0,748771347| 0,52099601| 1,42868139| 0,598990183| 2,13
3.28] 0,73773246| 0,514913431| 1.43273105| 0,589186441| 2,13
3.29] 0,726858597| 0,505862832| 1.43686895| 0,579528087| 2,13
3,30 0,716147521| 0,496946658| 1,44109536| 0,570013612| 2,13
3,31] 0,723199255| 0,496425588| 1,45681301| 0,572016811| 2,12
3,32 0,712540483| 0,487605389 1,4613056| 0,562583754| 2,12
3,33] 0,702039234| 0.478917634| 1,46588721| 0,553291501| 2,12
3,34] 0,691690494| 0,47035923| 1,47055793| 0,544136318| 2,12
3,35] 0,681492244| 0.461928914| 1.47531844| 0,53511669| 2,12
3,36 0,671442613| 0,453625584| 1.48016919| 0,52623126| 2,12
3,37] 0,677924261| 0,452848972| 1,49702065| 0,527874068| 2,12
3,38] 0,667914742| 0,444641567] 1,50214194| 0,519065956| 2,12
3.39] 0,65804792| 0,436557921| 1,50735536| 0,51038792| 2,11
3.40| 0,648322124| 0,42859691| 1,51266168| 0,504838648| 2,11
3.41) 0,638734734| 0,420756743| 1,51806179| 0,493416073| 2,11
3.42| 0,629283189| 0.413035719] 1,52355634| 0,485118209| 2,11
3.43] 0,619896509| 0,40543213] 1,52914641| 0,476943115| 2,11
3.44| 0,610778006| 0,397944301 1,5348329| 0,468888869| 2,11
3.45| 0,616487383 0,3969109| 1,55321353| 0,470103061| 2,1
3.46| 0,607333035| 0,389517116] 1,55918783| 0,462121527| 2.1
3.47] 0,598300584| 0,382236554 1,5652626| 0,454257898| 2.1
3.48] 0,589396028| 0,375067632| 1,57143933| 0,44651043| 2,1
3.49| 0,580615279| 0,368009241| 1,57771929| 0,438877921| 2.1
3,50] 0,571956308| 0,361059802| 1,58410409| 0,431358637| 2.1
3,51] 0,563417013] 0,351217706] 1,59059529| 0,423950808| 2,1
3,52] 0,55499546| 0,347481425] 1,59719462| 0,416652771| 2.1
3,53] 0,54668962| 0,340849417] 1,60390364| 0,409462818| 2.1
3.54] 0,55156943| 0,339609064| 1,62413047| 0,410262519| 2,09
3,55] 0,543286502| 0,333066892| 1,63116334| 0,403140095| 2,09
3,56] 0,535116542| 0,326626577] 1,63831292| 0,396123232| 2,09
3,57] 0,527057705| 0,320286636| 1,64558132| 0,389210326| 2,09
3,58] 0,519109111| 0,314046078| 1,65297116| 0,382400422| 2,09
3,59] 0,511269004| 0,30790346| 1,66048476| 0,375691975| 2,09
3,60] 0,503535517| 0,301857253] 1,66812463| 0,369083341| 2,09
3.,61] 0,495907171| 0,295906138] 1,67589349| 0,362573149| 2,09
3,62 0,488381466| 0,290048248| 1,68379388| 0,356159321| 2,09
3,63 0,480958349| 0,284283058 1,6918291| 0,349841488| 2,09
3.64| 0,473634792| 0,278608387| 1,70000191| 0,343617189| 2,09
3,65| 0,477586887| 0,277211402| 1,72282555| 0,34400323| 2,08
3,66| 0,470282659| 0,271620367| 1,73139689| 0,337841131| 2,08
3,67] 0,46307741| 0,266118402| 1,74011795] 0,331771405| 2,08
3.68] 0,455968954| 0,260703817| 1,74899224| 0,325792196| 2,08
3,69| 0,448956562| 0,25537569| 1,75802388| 0,319902647| 2,08
3,70 0.,44203877| 0,250132719 1,7670169| 0,314101403] 2,08
3.71 0,4352142| 0,24497364| 1,77657563| 0,30838716| 2,08
3,72 0,428480838| 0,239896853| 1,78610446| 0,302758181| 2,08
3,73] 0.412838635| 0,234901838| 1,79580815| 0,297214103| 2,08
3.74] 0,415284993| 0,22998666| 1,80569166| 0,291752771| 2,08
3,75] 0,408819857| 0,225150821| 1,81576001| 0,286373833| 2,08
3,76| 0,402441974| 0,220392789| 1,82601878| 0,281075651| 2,08
3,77] 0,396148314| 0,215711412 1,8364736| 0,275857046| 2,08
3,78] 0,38994002| 0,21110587] 1,84713016| 0,270717253] 2,08
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3,79 0,383814709| 0,206574694| 1,85799481| 0,265654699| 2,08
3.80| 0,377771772| 0,202117078| 1,86907398| 0,260668643| 2,08
3,81] 0,371809487| 0,197731598| 1,88034767| 0,255757561| 2,08
3.82] 0,374555067| 0,196247028| 1,90858976| 0,255683041| 2,07
3.83] 0,368610917| 0,191933693] 1,92051178| 0,250826101| 2,07
3.84| 0,362746659| 0,187690865]| 1,93268148| 0,246042796| 2,07
3.85] 0,356961189| 0,183517532] 1,94510674| 0,241332085| 2,07
3.86| 0,351254032| 0,179412884| 1,957779714| 0,236693266| 2,07
3.87] 0,345622867| 0,175375283| 1,97076157| 0,232124478| 2,07
3.88] 0,340067818| 0,171404323] 1,98400957| 0,227625488| 2,07
3.89] 0,334587368| 0,16749872 1,9975518| 0,223194936| 2.07
3.,90] 0,329180868| 0,163657694| 2,01139567| 0,218832085| 2,07
3.91] 0,323846925| 0,159880039| 2,02556195| 0,214535668| 2,07
3,92 0,318584438| 0,156164756]| 2.,04005338| 0,21031465| 2,07
3,93] 0,31339304| 0,152511183] 2,05488563| 0,206138469| 2,07
3,94 0308271708 0,14891837| 2,07007173| 0,20203615| 2,07
3,95] 0,303219509| 0,145385376| 2,08562593| 0,197969754| 2,07
3,96 0,298235503| 0,141911299] 2,10156277| 0,194019367| 2,07
3,97] 0,293318766| 0,138495217] 2,11789816]| 0,190103067| 2,07
3,98] 0,288467945| 0,135136004| 2,13464907| 0,186246651| 2,07
3,99| 0,283683059| 0,131833275 2,151832| 0,182449869| 2,07
4,00] 0,278962786| 0,128585917] 2,16946609| 0,17871154| 2,07
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