2020/10/28 <

Prescribed velocity surface
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- We call these "intrinsic" cohesive models because they can be inserted between any two material (at any
interfaces) from the beginning of simulation.
- Best response is when there are predefined potential crack paths.
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- So, intrinsic models are easier to use as the mesh topology does not change.

- Intrinsic models can be used for fragmentation problems too, but they suffer from artificial compliance.
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o Artificial compliance becomes important if cohesive surfaces are added between
all elements for intrinsic models to find crack propagation path.

o The artifical compliance is computed as,
A = A+ 4., A = elastic displacement, A. = cohesive separation =
o T i
—h = —h4+—= =
Es E K
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Artificial compliance is,

That is the smaller element spacing h or softer the initial slope K of TSR the
higher artificial compliance (higher errors)

o While extrinsic cohesive models do not have the same problem, adaptive in-
sertion of cohesive surfaces is more challenging for them.
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Ideas for better solution for fragmentation problems:
1. Use extrinsic models (difficult to implement)
2. Interfacial damage model ...
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The shape can be based on

e

Charerotad LEfM R

AP se -

- e ()
S

Cladk 5= CToD
P —

MES524 Page 4



n Nl N T<
o B B TSRLERM

Edmds & N Z
Lopd v b g £ NJE
o od B 6 e as<) ’
e con e N L PRV AR 1Y,

8\

_



—

Why process zone size is important?
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Minimum number of elements in process zone size:
There should be at least 4-10 elements along the PZ

Dynamic estimate: PZS decreases as crack speed © approaches Rayleigh wave speed eg
A
AV)=—=—=, A(t)—=0astv—=ep =
v) A0 (1) 18 1 R

Smaller elements are needed in PZT as crack accelerates!
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Smaller elements are needed in PZT as crack accelerates!

Cohesive scales

http://rezaabedi.com/wp-content/uploads/2013/11/2011 Reza Abedi Dimensional Analysis TSR.pdf
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http://rezaabedi.com/wp-content/uploads/2013/11/2011_Reza_Abedi_Dimensional_Analysis_TSR.pdf
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Comparison of LEFM and cohesive models
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Last point b

Relation between
- work of separation (Cohesive model)

- Resistance (LEFM)
\ e
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http://www.rezaabedi.com/pb/2016
Abedi comparitive cohesive LEFM.pdf
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http://www.rezaabedi.com/pb/2016_Abedi_comparitive_cohesive_LEFM.pdf
http://www.rezaabedi.com/pb/2016_Abedi_comparitive_cohesive_LEFM.pdf

Next it is shown that, under certain conditions, the ratio
43“‘,/6‘,(, is well approximated by unity to obtain a useful estimate
for the normalized CPZ size from (14). If it is assumed that the SSY
assumption holds, then the modal dynamic energy release rates for
an extrinsic cohesive model are given by Freund (1990),

(G %fo (o) dx2+¢(k,=(®,© (16)
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