
 

Presenceof defects modifies localstressfield in material
Elastic stressanalysis assumesperfectly homogenous flawlessmaterials

notsuitablefor high strengthmaterial design
Whena crackreaches a critical length it canpropagate catastrophically through structure

thiscan happenfarbelowyieldstressofmaterial
Fracturemechanics referstovital specialisation within
solidmechanics in whichthepresenceofflowassumed
Relationships establishedbetweenmaterial'sinherent
resistance to crackgrowth crack lengthandfarfield
stress thatresults in failure
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this result would predict infinite stress at perfectly sharpcracktip

predicts 0 strength

non physical

in reatif material
generally undergoes local
yieldingwhich blunts crack
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Stress at tip can undergo 3 modesof loading

Tensile Opening ShearSliding Tearing



Many real fractures are mixture butmode 1 2 tend to dominate

Irwin generalised Inglis equation for stress field aheadof cracktip
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For initial caseof infiniteplatewith internalcracklength La subjected to uniform
stresses
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In general K highlydependent on geometry of crackedbody
K BoFa
Lo p determined by geometric config

Critical K when fracture occurs fracture toughness Kc

Kc BosFa

Common Geometries Corresponding B

In composites sharp notches are stronger because they have longer 0 splits which
blunts stress concentrations


