FRANC3D Training Workshop:
Part 7

Static Crack Analysis & SIF
Computation

August - 2026

Drs. Paul “Wash” Wawrzynek, Bruce Carter,
Tony Ingraffea and Omar Ibrahim

Fracture Analysis PROCESS
Consultants, Inc. Optimization

CORPORATIDN



Workshop Agenda

Part 1: Introduction to Fatigue and Damage Tolerance
Part 2: Introduction to Fracture Mechanics Analysis
Part 3: Introduction to FRANC3D

Part 4: FRANC3D User Interface

Part 5: Finite Element (FE) Model Import

Part 6: Crack Insertion

Part 7: Static Crack Analysis & SIF Computation
Part 8: SIFs from FE Analysis

Part 9: Crack Growth

Part 10: SIF History & Fatigue Life

Part 11: Miscellaneous Topics
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Demo/Hands On (Homework):
Static Crack Analysis and SIF Computations

Tutorial #1:
Static Crack Analysis of a crack in a cube and SIF computation.
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Static Crack Analysis

* Perform FE analysis

of current crack
configuration to get
displacement (and
other) results to
compute SIFs
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Static Crack Analysis

, File Edit Cracks Loads | Analysis Fatigue Fretting Display SingleCrystal Advanced
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Specify an Fdb File Name
The uncracked file name "Ansys_Cube_LOCAL" CAN NOT be used! Do NOT use spaces.
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Static Crack Analysis

Static Analysis .
Executable (and license
Ansys Options .
Ansys run time: IﬂfO) ShOUld be pre‘set
Ansys Executable: |ansys 150 Browss | License: [ansys | usin g Edit - Prefe rences.
Local model output: ‘

Edit Defaults rStat\(Anahﬁs'\g S B

Global model; Ansys localiglobal mode! connection:
v Connect to global model filename: |H)Cube\AbaqusiAbaqus-Cube_GLOBAL.inp Browse & Merge nodes " Constraint equations  Contact conditions Copsrzin | Cotac

— Merge tolerance: |0.0001 Local connection midsides: ¢ retain  remove
Boundary condition¥;
Local component(s) to merge/constrain
I" Apply crack face thactions ™ Define crack face contact Contact €] AUTO_CUT_SURF
|
Ansys command; \
Global compenent(s) to merge/consirain.
17 = -~ 1N\ {0 T riin anal (]
View/Edit Command I=Write files but DO NOT run analysis [ GLOBAL_CONNECT_SURF
\

Additional localiglobal connections:

Connect to global is set if the user -
imports and divides or imports an
already-divided model.

AddConnectioﬂl Delete Connedmnl

Ansys command and script

ViewlEdit Command | jew/Edit Script | I™ Wite files but DO NOT run analysis
—v

Gancel | |

Write files but Do Not runif -
you need to run analysis on a
different computer.

Cancel | < Back | Finish |
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* If the FE analysis
ran successfully,
the Compute SIFs
menu option will
be active.

Compute SlFs

File Edit | Cracks Loads Analysis

Fatigue

Fretting

Display SingleCrystal
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Help

New Flaw Wizard. .
Flaw From Files_..
Multiple Flaw Insert...

Compute SIF's_..

Grow Crack...

Read Crack Growth...
Grow/Merge Cracks...
Edit Crack Geometry...

J's For All Rings. ..

Compute stress intensity factors.
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Computing SIFs

M-Integral is the default method
Thermal and crack face traction terms

Compute 5IFs

will be used if needed

Displacement correlation can be used
to verify the M-integral extra terms are

included correctly

Virtual Crack Closure — for cracks in bi-

material interfaces

B Stress intensity factors (interaction / M-integral)
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Stress Intensity Factor Computation Method

{* Interaction Integral / M-Integral {(most accurate)  Advanced

" Displacement Correlation (least accurate)

" Virual Crack Closure Techigue (VCCT)
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Accept

Plot SIF modes.
Export SIF data.

Switch between load
steps, crack fronts,
and steps of growth.



SIF Computation from FE
Analysis Described in Part 8

with further description of the
FRANC3D Compute SIFs dialog.
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