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Last time, at the end we discussed the form of asymptotic displacement fields around the crack tip
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How about the entire shape of crack opening? Unfortunately, this changes from problem to problem.

§« e W\{) <

e XJ @@ ? S

ME524 Page 1



- 1 -

2uv = E; 1ImZ yReZ - v = ﬁ;; ImZ
0F_ .

Z(z) \/ﬂ Z(2) =0\x? —a?

llipse
{%{ 0 “S?ﬁawfz’
Crack Opening Displacement optnets
f‘i';+1 oD
COD =2v = o\ a? — x? )
214 130 ng/ot]”/()@ww‘ﬁ S\Mf){
C’/\/\O\V‘(’?Z/’ Fre \Jl/v-f‘

S;v( g\c\Q Vol ?m/

General discussion on how to compute SIF
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- A key assumption is that we are modeling the crack as if it's in an infinite domain, whereas this is obviously not true.
However, if the crack size a is much smaller than the plate width (W) and height (H), this is a decent approximation.

Another example:

Cylindrical pressure vessel with an inclined
through-thickness crack
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How do we computer SIF?

- SIF handbooks
- Computationally (FEM, ...)

- Experimentally (e.g. photo sensitive materials,
photoelasticity)
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Computation of SIFs

® Analytical methods (limitation: simple geometry)

- superposition methods
- weight/Green functions

® Numerical methods (FEM, BEM, XFEM)

numerical solutions -> data fit -> SIF handbooks

® Experimental methods
- photoelasticity

SIF for finite size samples

Exact (closed-form) solution for SIFs: simple crack
geometries in an infinite plate.

Cracks in finite plate: influence of external boundaries
cannot be neglected -> generally, no exact solution
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For this particular problem, we have the analytical form of f:
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e 3 e Y, . StressIntensity Factor
1. Crack in an infinite body
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5. Edge crack in a beam of width B subjected to
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Another example:
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9. Single-edge notch bend (SENB), thicknessB ~ B=W /2
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Determine the stress intensity factor for an edge cracked
plate subjected to a combined tension and bending.

a/W =0.2 .
B thickness V
’(u“.s\\\'» " v

o) T

Ares s ol
\oawe ¥
o et (T
M
1L
Ky =W g ne 1\ é@m
5. Edge crack inab;amd(?f width B subjected to K = /_( a)o_ — where o = 6M
ending 1 = Bw?
( v VL ) o
1.044
. " @ &3]
1.125
g 0.4 1.257
$ ﬁ ¢ T ¢ 0.5 1.500
} _ _ 0.6 1.915

| have shared a zip file with you that has SIF handbooks. Use can use that or tables in Anderson book to computer SIFs
for HW assignments.
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