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Cell to focused crack mesh comparison
Porous material and element deletion
Charpy impact simulation

Calibrate porous material parameter
Surface and through crack examples
J-R material resistance result curves
Analysis advice



Focused crack mesh:
Stationary crack front
Compute K

Cell crack mesh:
Use for crack growth analysis
Get J-R curve
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g = effective Mises strespg;= hydrostatic pressure (mean stress);

S, = yield stressq,, 0,, g, are porosity material parameters;

f = void volume fraction (porosity)

Refer to Abaqus User’s Manual section 11.2.9

Void volume fraction (VVF) fis the ratio of the void
volume to the total volume

No void for porosity f = 0, fully dense material
Adjust only initial porosity, f,, to calibrate material
Set critical porosity, f.



ASTM Standard E-23 for the Charpy test

Measure the energy to break the bar: up to 150 ft*lb

Striker initial velocity = 236 in/sec

View the result animation files: Charpy 50ftlb_view?2.avi and
Charpy_50ftlb_iso.avi



140

120

internal energy (ft-1b)
g 8 8

N
o

20

Charpy bar: total internal energy vs initial porosi ty, f0

high toughnéss

critical porosity fC =0.15

0.00 0.02 0.04

0.06 0.08 0.10 0.12 0.14
initial porosity, fo



View the result animation file

“surface_crack growth_slow.avi”




View the result animation file

“edge_crack growth_slow.avi”




Use a remote domain to compute J for a cell mesh
during crack growth; get J-R curve to better characterize
material resistance

Remote domain node sets
surround crack growth region

Obtain current crack front
nodes to compute crack
growth extension distance

Remote domain J not
available in Abagus
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Match the imposed displacement to crack growth curves

for each cell mesh size:

Cell size (in)

f

c
0.01 0.15
0.02 0.068
0.1 0.0395

Hold f, constant
Same boundary

conditions

imposed displacement (in)
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To adjust porous material parameters use
global values: energy, load-displacement

For accurate damage in the Gurson elements
use thousands of analysis steps

The crack growth is mesh size dependent,
must adjust the critical porosity, f,

For correct half-symmetry use half depth
Gurson element size

Use linear elements: 8-node bricks or 4-node
guadrilateral shells



Used the porous material for crack growth
analysis by element deletion in cell-type crack
meshes

Calibrated the initial porosity, f,, to match the
Charpy energy from material tests

Computed the J-R resistance curve using the
remote domain J-integral and crack extension

distance



