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Stress concentration effects due to a through crack in finite and infinite width plates: (a) infinite plate and (b)
finite plate.
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K; = GJEFW fan( ™ H (2.53)

na 2W
The stress intensity approaches the infinite plate value as a/W approaches zero; K; is asymptotic to
a/W=1.
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More accurate solutions for a through crack in a finite plate have been obtained from finite element
analysis; solutions of this type are usually fit to a polynomial expression. One such solution [12] is
given by
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FIGURE 2.21
Collinear cracks in an infinite plate subjected to remote tension.
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5 «uwl the characteristic crack dimension awasciw S5 )] oas @ « characteristic stress aascive s G O 45

ol (6,135 )1 090 g dwiid 4 ditwnly 45 004 @ dimensionless constant aw g0 <ol G Y



O yIa

—=—Equation 2.53
-=— Equation 2.54
—e — Secant term in Equation 2.54
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FIGURE 2.22
Comparison of finite-width corrections for a center-cracked plate in tension.
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FIGURE 2.23
Plot of stress intensity solutions from Table 2.4.
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TABLE 2.4

KI Solutions for Common Test Specimens

Geometry

. i i
f [ﬁ]

Single-edge notched tension (SENT)

+%Ik "

Single-edge notched bend (SE(B))

P2 -*_. s
voTE
A

Center-cracked tension (CCT)

| P2

10 B F

Double-edge notched tension (DENT)

I ]

- oW —=

L

Compact specimen

Ar

=— 125 W

/2 tan(ma/2W) a
No s -
cos(ra/2W) |:D.?52+2.02[ W]

- 3
ma
037 1-sin——
+ [ SIHZW]J

3(S/Wa/W {
2(1+2(a/W)) (1= (a/ W)

S SRR

- =~ 2
| Ta Tt i
T ol ™ | 1-0.025 &
u'4wsec[2w]l [w]

1
T
0.06] —
" [WJ

f T ! 2
V7a/2W 1.122_0.551[ a ]_0.205[ a ]
J1-(a/W) W w

3 4
+0.471[ a4 ] +n.190(i]
W W

2+(a/W) [ a ] [ a ]E
—————= | 0886+ 4.64| — |-13.32] —
(1-(@/W))"” [ W W

+ 14.72[' D’L ]3 - 5.60[1; H

Source:  Adapted from Tada, H., Paris, P.C., and Irwin, G.R., The Stress Analysis of Cracks Handbook (2nd ed.), Paris

Productions, Inc., St. Louis, 1985.
ap P
T BIW

f [ ;ﬂ:{], where B is the specimen thickness.
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TABLE 2.4

KI Solutions for Common Test Specimens
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