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There are three popular criteria that are often used to answer questions i to iii
(Does it propagate, what direction, how far)?
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There are three popular criteria that are often used to answer questions i to iii
(Does it propagate, what direction, how far)?

Maximum circumferential stress

criterion
Erdogan and Sih
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This is summarized here:

Fracture criterion Ko > Kpe
o K o o 5 g K1t _3 . 5'[]_3 . 36
oy = - cos 9 (1 sin 2) + Vo ( 45»1n 2 dism 2 ) (7.9)

must reach a critical value which is obtained by rearranging the previous equation

&y 4, 3
TomazV 277 = K1 = €08 - 5 [Iﬁoos 0 2K113|n90] (7.10)

which can be normalized as

;Ic cos® 6;] - ; i:: cos 6:; sinflg =1 (7.11)

11 This equation can be used to define an equivalent stress intensity factor K, for mixed mode
problems

;chﬂs%nsmﬂg (7.12)

Keq = Kicos® 7

Othor Ao ordena
S, Mox  onsmy  redesme voses

G: crack driving force -> crack will grow in the
direction that G is maximum

Erdogan, F. and Sih, G.C. 1963

“If we accept Griffith (energy) theory as the valid eriteria which explains crack
growth, then the crack will grow m the direction along which the elastic encrgy

release per unit erack extension will be maximum and the crack will start to grow @
when this energy reaches a critical value (or & = G4, #)). Evaluation of G4, 8) Z/

poses insurmonntable mathematical diffienltics.”
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Stress intensity factors for kinked crack extension: (¢ Lk
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Hussain, Pu and Underwood (Hussain et al. 1974)
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Maximization condition UGW} -0
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Crack propagates in a direction that Si is MINIMUM not maximum:

Strain Energy Density (SED)
criterion

o Crack direction # which minimizes the strain energy density S

e Crack Extends when S reaches a critical value at a distance ry
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Strain Energy Density (SED)

criterion
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Mixed mode criteria: <
Observations D N bt

MES524 Page 10



IVIIATWU 111ITVUT CiIiILCTI1q. .
Observations @

1. First crack extension 8, is obtained followed by on whether crack extends in 6, direction a\ K (fj C& —
\

or not.

2. Strain Energy Density {SED) and Maximum Circumferential Tensile Stress require an ry
but the final crack propagation locus is independent of r.

3. SED theory depends on Poisson ratio v.

4, All three theories give identical results for small ratios of K,/K, and diverge slightly as
this ratio increases

5. Crack will always extend in the direction which attempts to minimize K,/K,.

6. For practical purposes during crack propagation all three theories yield very similar
paths as from 4 and 5 cracks extend mostly in mode | where the there is a better
agreement between different criteria
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