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Last time:
We learnt how to calculate energy release rate J even for nonlinear elastic response

We need to compare J with resistance to see if a crack grows

Crack growth resistance curve
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Why resistance increases?

Crack growth resistance curve
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Crack growth and stability

* The ), and J are similar to R and G curves for LEFM:
*+ Crack growth can happen when )=,

+ Crack growth is unstable when "I-" "i’"

Back to the validity of HRR solution around the crack tip:
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Back to the validity of HRR solution around the crack tip:
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Strip yield model that takes stress redistribution into account on the crack line provides a
more accurate estimate for CTOD:



Crack Tip Opening Displacement: Strip
yield model
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More accurate relations exist that if we have CTOD -> from them we can more

accurately estimate J:
CTOD-J relation

* When 55Y is satisfied G = ) so we expect:

G=mo,d0 = |J=ma,d

* In fact this equation is valid well beyond validity of LEFM and 55Y

* E.g. for HRR solution Shih showed that:
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Limitations of HRR solution

Limitations of HRR analysis

- ; . - e
- m+l
» 7ERV) ‘ &

o Small strain: ¢« = § (Vu+VTu) >y
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From SSY to LSY

Large strain radius v, o« § (CTOD): § = L'-’(T'v‘—)

'y SSY (Small Scale Yielding)
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From SSY to LSY

LEFM: SSY satisfied and generally
have Generally have

Fr<<r7y

Relevant parameters:
G (energy) K (stress)

PFM (or NFM): SSY is
gradually violated and R
7= 0y, \Y\ R
Relevant parameters:

) (energy & used for stress)

LSY condition: —_
~ " No single parameter can

'l characterize fracutre!

J + other parameters (e.g. T

stress, Q-J, etc)
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