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Stuinek
kirilma

(b)
Kismi boyun

verme sonrasi
sunek kirilma

Kirilma

|

(c)
Gevrek

kirilma

Kirilma yiik altinda catlak olusumu ve
olusan catlagin ilerlemesiyle gerceklesir.
Kirilmanin tiirti, siinek/gevrek, catlak
Ilerleme mekanizmasina baglidr.

Stinek kirilma, her zaman tercih edilir.

(1) Gevrek kirilma aniden ve herhangi bir
uyarici belirti gostermeden
gerceklesirken  stinek  kirilma  Oncesi
yiiksek oranda plastik deformasyon
meydana gelir.

(i) Siinek malzemeler genellikle daha
tok olduklarindan siinek  kirilmay
baglatmak i¢in daha fazla enerjiye ihtiyag
vardr.



Stinek Kirilma
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Canak-Koni tipi kirilmanin
olusum asamalanr



Siuinek Kirilma
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Figure 8.4 (a) Scanning electron fractograph showing spherical dimples characteristic of ductile fracture resulting

from uniaxial tensile loads. 3300 (b) Scanning electron fractograph showing parabolic-shaped dimples characteristic
of ductile fracture resulting from shear loading. 5000X%.




Gevrek Kirilma
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Klevaj Kirilmasi — Tane ici kirilma

SEM Micrograph




Taneler Arasi Kirilma

SEM Micrograph
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Kirilma Mekanigi
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(a)

Figure 8.8 (a) The geometry of surface and internal cracks. (k) Schematic stress profile along t
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(b)

demonstrating stress amplification at crack tip positions.

Maksimum gerilme
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Centik katsayisi
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K, = Tin — E(E)
o Py

Kritik gerilme

¥ = Ozgiil yiizey enerjisi
a= I¢ catlak boyunun yarisi
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Kirilma Mekanigi

Ornek Soru: Nispeten biiyiik bir cam plakaya 40 MPa’lik cekme gerilmesi uygulanmaktadir.
Camun 0zgiil yiizey enerjisi ve elastiklik modiilii sirasiyla 0,3 J/m? ve 69 GPa olduguna gore, bu
gerilme altinda hasara yol agmayacak en biiyiik i¢ ¢atlagin boyutunu hesaplayniz.
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2By, 2(69x10°25)(03 N/m)
a=—3 = T = 82x107°m =82um
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I¢ catlak boyu =2a = 16,4 pm



Kirilma Toklugu

Catlakl1 bir malzemenin gevrek kirilmaya kars1 gosterdigi dirence kirilma toklugu adi verilir. (Y,
geometrik faktor, yar1 sonsuz genislikteki bir levha icin Y = 1,1).

Kiri = Yorvma (MPa.\/m)

Figure 8.9 Schematic
representations of (@) an
interior crack in a plate of
infinite width and (H) an
edpe crack in a plate of
semi-infinite width.




Kirilma Toklugu

K. = Yoyma



Kirilma Toklugu

Yield Sirength
Material MPa ksi MPav/m
Metals
Aluminum alloy? {T075-T651) 493 72 24
Aluminum alloy® (2024-T3) 345 M) L
Titanium alloy® (Ti-6AI-4Y) g10 132 33
Alloy steel” (4340 tempered @ 260°C) 16 238 500
Alloy steel® (4340 tempered & 425°C) 1420 206 874
Ceramics
Concrele — — (hL2-1.4
Soda-lime pglass — — (L7008
Aluminum oxide — — 2.7-5.0
Polvmers
Polystyrene (P5) 25.0-69.0 3.63-10.0 (0.7-1.1
Poly{methyl methacrylate) (PMMA) 33.8-T3.1 7.8-10.6 (.7-1.6
Polycarbonate (PC) 62.1 9.0 22

"Sowrce: Reprinted with permission, Advanced Materials and Processes, ASM International, |



Kirilma Toklugu Deneyleri — Centik Darbe
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Darbe enerjisi = U = mg(h-h') J
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Figure 8.14 Photograph of fracture
surfaces of A36 steel Charpy V-notch
specimens tested at indicated tempera-
tures (in “C).

{From . W. Herteberg, Deformanion and
Froctire Meckantcy of Engineering Materi-
ais, 3rd edition, Fig. 9.6, p. 329. Copyright
1929 by John Wikey & Sons, Inc., New
York. Reprinted by permission of John
Wiley & Sons, Inc.)



Impact energy

Siinek Gevrek Geg¢is Sicakhg)

Low-strength (FCC and HCP) metals

Low-strength steels (BCC)
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Figure 8.16 Influence of carbon content on the Charpy V-notch
energy—versus—temperature behavior for steel.



Yorulma

Yorulma, dinamik veya degisken gerilmelere maruz kalan koprii, ucak ve makine parcalar: gibi
yapilarda olusan bir hasar seklidir. Yorulma sirasinda parcayi hasara ugratan gerilmeler, statik
yiikler altindaki ¢cekme veya akma dayanimlarindan diisiik olabilir.
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Figure 8.18 For rotating—bending fatigue tests, schematic diagrams of (a) a testing apparatus, and (b) a test specimen.
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Yorulma — Cevrimsel Gerilmeler
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Cevrimsel Gerilmeler — S-N Egrileri
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alasimlarinda belirli bir degerden daha
diisiik gerilmelerde yorulma hasar1 olusmaz.
Bu duruma yorulma limiti denir. Celiklerin
bir ¢ogu i¢in bu limit ¢ekme dayaniminin
%35°1 1le %60°1 arasinda degismektedir.



Cevrimsel Gerilmeler — S-N Egrileri
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Yorulma Hasari — Kirilma Mekanizmasi

Region of rapid failure

Region of slow
crack propagation
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Figure 8.22 Fracture surface of a rotating steel shaft
that experienced fatigue failure. Beachmark ridges are
visible in the photograph.
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Figure 8.23 Transmission electron fractograph showing
fatigue striations in aluminum. 9000x.
(From V. J. Colangelo and F. A. Heiser. Analysis of Metallurgical
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Suriunme

Yiiksek sicaklik ve statik gerilmenin s6z konusu oldugu calisma sartlarinda olusan deformasyona
stirinme adi verilir. Jet motorlarinda, merkezcil gerilmenin etkisi altinda c¢alisan tiirbin
kanatlarinda, buhar jeneratorleri ve yiiksek basingli buhar tasiyan boru hatlari siirlinmenin
gerceklesebilecegi durumlara 6rnek olarak verilebilir.
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Stress (MPa)

Suriunme
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Figure 8.31 Stress (logarithmic scale)
versus rupture lifetime (logarithmic scale )
for an 5-590 alloy at four temperatures.

| The composition (in wi% ) of 5-390 is as
follows: 20.0 Cr, 194 Ni, 19.3 Co, 4.0 W,
4.0 Nb, 3.8 Mo, 1.35 Mn, 0.43 C, and the
balance Fe.|
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