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From last time, we were discussing the displacement profile
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The real crack opening is like:
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We want to emphasize the this parabolic opening (LEFM) theory, is the asymptotic opening and the actual crack opening is prob lem
specific
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- A key assumption is that the infinite domain SIF formulas are used. If the crack is long enough, we need to take the domain size into effect.

Cylindrical pressure vessel with an inclined
through-thickness crack

> 10 thin-walled pressure
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closed-ends

We want to calculate SIFs for a short crack at angle ﬁ on the pressure vessel.
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How to calculate SIF:

- SIF handbook
- Computational methods (e.g. FEM)
- Experimental methods (e.g. photo sensitive material)

Computation of SIFs

® Analytical methods (limitation: simple geometry)

- superposition methods
- weight/Green functions

SIF for finite size samples

. .
Numerical methods (FEM, BEM, XFEM) Exact (closed-form) solution for 5IFs: simple crack
geometries in an infinite plate.

numerical solutions -> data fit -> SIF handbooks

® Experimental methods Cracks in finite plate: influence of external boundaries

- photoelasticity

SIF for finite size samples
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cannot be neglected -> generally, no exact solution
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2. Centre crack in a strip of finite width
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5. Edge crack in a beam of width B subjected to a = 6M
bending K, = f(;)d% where o= T
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9. Single-edge notch bend (SENB), thickness B B=W /2
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Determine the stress intensity factor for an edge cracked
plate subjected to a combined tension and bending.
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5. Edge crack in a beam of width B subjected to a — 6M
bending K, = W oma where o= B
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Example of internal pressure

, 7 Bowie solution
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edge crack hole as a part of the crack
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