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Comparison of LEFM and Cohesive models 2
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e When SSY condition is satisfied LEFM and Cohesive Fracture

Mechanics (CFM) solutions are expected to be close =

e When o’

é crack speed
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Question 1: We know phi is energy dissipated for a fixed



point in space as it goes from bonded to debonded state
per area around it, G = energy released per unit area of
crack. When would they be equal?

* Fracture toughness (I'): LEFM: Energy needed to create one unit surface of crack

* Work of separation (¢): CFM: Energy needed to entirely debond a point in time per area
(following a traction-separation-relation)

* Relation between ¢ and G:

* Dynamic part () goes to zero when: de | TAm 96| Sy TH 2y
C?\ ﬂ( Steady state crack propagation (crack speed does not Fla SRR
change).
* When the crack speed tends to Rayleigh wave speed (cg)
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LEFM G = R fixes the ERR (G) to the value R
Whereas cohesive model fixes Work of Separation to the fixed value PHI.

The two models do not predict the same crack dynamics, but if we want to compare LEFM and
Cohesive models we need to set R = PHI,
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IMotivation: Experiment verification of the
mixed-mode failure criterion
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Data points do not fall exactly on the circle. —
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4.3 Mixed mode fracture
4.3.1 Crack propagation criteria R
a)Maximum Circumferential Tensile Stress <J/\I\"K\WNM \I\QQ€ s \

b) Maximum Energy Release Rate
¢) Minimum Strain Energy Density
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Erdogan and Sih

maximum circumferential stress criterion
o, (maximum hoop stress criterion):

o . - :
V"’\ o crack propagates in the direction
Lo \@ perpendicular to the

_ s \\ ) \Ga maximum circumferential stress

e s e, 7 = (evaluated on a circle of a small diameter
centered at the tip)
the direction of propagation o, ( r, ec) = max o, ( r, 9)
is given by the angle Bc for which -7<6<r:

(from M. JiraSEk) pr|n\3(3:(|)pa| stress

Maximum CifcumTtéeréntial stress
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