(Crack) (Flaw)
.. 1913 Inglis [20]

(Stress raisers) (Infinite plate)

(Major  axis)
(Sharp crack)
Inglis
(Yield stress)
(Plastic zone)

Inglis

1920 Giiffth [21] 1

.. 1948 Iwin [22]  Orowan [23]
Griffith

.. 1956 Irwin [25]
(Energy release rate)

(Stress intensity factor)
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2.1
' (Theory of elasticity)
(Small displacements)
(Isotropic material)
(Homogeneous material)
2.2
3
2.1
1 (Opening mode)
2. (Shearing mode)
(Leading
edge)

3. (Tearing mode)
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Mode | Mode Il Mode IlI
Opening Mode Shearing Mode Tearing Mode
2.1

2.3

(Infinite body),

[29]
2.2
f-k-1 i A
a7 yyyy JJ(e)+m:0mr. (o)+... (o)
all (Stress tensor)
Am’k

fg( 0
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2.2
2.1)

22)
— [
Vr

(Singularity  stress)
(Plastic zone)
Suresh [26] (21)

Singularity - dominated
zone
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Singularity dominated
zone

2.3 Singularity dominated zone
2.4 Westergaard
Westergaard [Z]
Westergaard
(Stress function) Airy [29]
Westergaard

0= Re(Z) + y -Im(2) (2.2)
(2) Z=X+1ly i=44
(2) Z(2) Z I —I(z)dz
Z(2) £(2) L L) = |({Z(z)dz)dz

Westergaard

ax4  dx2dy2 ay4

Westergaard



- 2 *-Re(2>
cm Clyy X y
Ty Xy
z'(2) Z(2) Z
25 1

(Infinite  plate)

2.4
(IWi -a_<x<a
CTW:00 X=ta
CTW— a y
CTyy =0T X

2.4 24

23
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23). (24) (25)
Westergaard

£l a (2.8)

o £l

(27) (29)

(2.10) 24)

C0 . 0
- SN sm
. 1 2) 2

<Gy r- Vr—Kﬂ— 1 c0s0 2' | L1+ sin( 5'”&9
") . sm(%a-cos(ﬁg) ]

29)

(2.10)

(2.11)

17
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(2.12
azz= v -(axxtcv (212
CTXX " % " Xy Z
TXy 1/ ta
K
1
\ (Poisson’s ratio)
(2.11) 9=0°
K,
2.3 X oy (2.13)
(<7) y
a°° (2.13)
Singularity dominated zone
K-dominated zone
(K) 2.13)
[27]
" [L- 2v)*Re(Z) - y- (2] (214')
V= 21-v)- (2)- y-ReZ) 214 )



kT 9. .2 0
= 257 cos(?[k 1+ 28in (2 (215)
ki Ar g _ 0052l
V= e ,\//1271 SI%(?)[k + 1—2C0S (2 (2.15 )
K=3—4v
K=@—=VI(L+V)
v X oy
G 1
(2.14)
2.6
(Stress intensity factor)
K= Ilm (ay- 2-7 ) (2.16)
1
(K)
K=Frae 743 (2.17)

D
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F (Geometry factor)
P a
= f(— 2.18
K= o fl) (2.18)
P
B
f(-"-) (Geometry factor)
MT CT 2.5

ASTM E647-953 [28]

MT ( 2y<0.95)
" P Tla (T[a)
S ALV GIRUTSEC(O TN
"evw Vaw  ow
P 2+3]
(i ,Y‘s’lz -[04886+4.64(;’1‘/W)—13.32(%\/)2 +14.72(%V)3 —5.60(%\/)4]

(2.20)



)i« 21 «rmmmiijin

.! il

«- 2a
fovneme A « :( al
________________ }
Middle Tension Specimen (MT) Compact Tension Specimen (CT)
2.5 MT CT
CT
(Plane strain condition)
(
[29]
a,( -a),n>—(=-)2 (2.21)
gys
a
—a



2.1

Plastic Zone h

-

«— a <+—— W-a —»

2.6

(Fracture toughness)

(Static load)

(Critical crack length)

(Ke)
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(K10

2.1

ASTM E-399 [30]

A
CRITICAL
Kl
Plane Stress Plane Strain
THICKNESS
2.7
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