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• Introduction

• Overview of FRANC3D/NG

• Stress intensity factor examples

• Crack growth examples

• Summary
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• FRANC3D/NG is an all new version of the 
FRANC3D crack growth simulation 
program.

• FRANC3D/NG adaptively remeshes a finite 
element model to simulate crack growth.

• FRANC3D/NG is designed to work in 
conjunction with a commercial finite 
element program.  Currently ANSYS, 
ABAQUS, and NASTRAN are supported.

FRANC3D / Next Generation
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FRANC3D/NG
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Build/analyze global model

Define sub-model

Stress Analysis

ANSYS, ABAQUS, or 
NASTRAN interactive ANSYS, ABAQUS, or 

NASTRAN background

Insert crack(s) (remesh)

Compute stress intensity factors

FRANC3D/NG

Extend crack(s) (remesh)

uncracked model temperatures model with 
initial crack

model with 
extended crack

displacements
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The Python Programming Interface
• The FRANC3D/NG program has a programming 

interface that is an extension to the Python 
programming language.

• Python is an open source, object oriented, scripting 
language, which is popular in engineering and 
scientific computing community (e.g., it can be used 
to drive the ABAQUS GUI).

• The Python interface allows one to automate 
repetitive and possibly error prone tasks.

• It also provides a possible strategy for coupling 
FRANC3D/NG with other computational 
applications. 16



A simple PyF3D Program

import PyF3D

# file names for the models

uncracked_fname = "minidisk_submodel.cdb“
fname_base = "minidisk_crack"

# lists of crack size parameters

a_sizes = [0.0160, 0.0320, 0.0480,
0.0640, 0.0787, 0.2362, 0.3937]

b_sizes = [0.0160, 0.0787, 0.2362, 0.3937]

app = PyF3D.F3DApp()
# loop through the crack size matrix

for a in a_sizes:
for b in b_sizes:

# skip cases with really
#bad aspect ratios

if b > 0.2 and a < 0.065: continue

# create a flaw object

flaw = PyF3D.Flaw("Ellipse",[a,b])
flaw.Translate([0.499,4.179,-.374])
flaw.Rotate(1,"Y",90.0)
flaw.Rotate(2,"Z",-53.61)

# open an uncrack model, insert the flaw

app.OpenModel(uncracked_fname)
app.InsertFlaw(flaw)

# generate a new file name like:
# minidisk_crack_160_320.fdb

fname = "%s_%d_%d.fdb" % \
(fname_base,int(a*1000),int(b*1000))

# save the file

app.SaveModel(fname)
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Modified CT Specimens
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Wheel Spoke Crack Analysis

Initial Crack

Final Crack
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Fastener Hole Cracks

Global model

FRANC3D sub-model

Final cracks

Multiple initial cracks
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Damage Tolerance Analysis

Global model

FRANC3D sub-model

Hypothetical flaw

Deformed model 
plotted in ANSYS

open crack

closed crack
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Dovetail Attachment Crack

* FEM model courtesy of NAVAIR

Global FEM model*

FRANC3D sub-model

Contact conditions 
maintained during 

crack growth

Fretting crack initiates 
at the edge of contact
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Fir-Tree Blade Attachment: Step 1
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Fir-Tree Blade Attachment: Step 12
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Summary

• FRANC3D/NG is a program for modeling arbitrary 
crack growth in engineering components and 
assemblies.

• FRANC3D/NG is designed to work in conjunction 
with a general purpose finite element package 
(ABAQUS, ANSYS, or NASTRAN).

• FRANC3D/NG can compute highly accurate stress 
intensity factors for “reasonable” mesh refinement.

• FRANC3D/NG can simulate crack growth in 
components with extremely complex geometry.
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