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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

FRANC3D
Documentation

Download & Install

Instructions

Reference Manual

Tutorial for ABAQUS Users
Tutorial for SIERRA Users

Tutorials 2-14

User's Guide

Command Line & Python
Interface

Benchmark Reference

Training Slides

Download Files

http://www.fracanalysis.com/software.html
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http://www.fracanalysis.com/software.html

Static Crack Analysis

[ FRANC3D: Abaqus_Cube_sub.fdb - O X

 Perform the FE analysis

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

B FRANC3D: Ansys_Cube subidb

[E==r

File Edit Cracks Malefials Loads | Analysis Fafigus Frefing Advanced

Help

FRANCID
Version 7.0

Display L

rStatic./l\r\a\ys'\s - . —— _— S__

Specify an Fdb File Name

The uncracked file name "Ansys_Cube_LOCAL" CAN NOT be used! Do NOT use spaces.

{a = [C1F30 subdhide w|  New Directory \

Directories

X | [Files in Ecurrgt sims\zane\AnsysiCubelF3D subdivide

BT small_d

(] small_sr

® 2] solid shaft

® ] spline impact
] swri_residual

® (] swri_test_models
] swri_v7

o thin_plate_edge_crack
@] Tetress

® (] wutorial lug

[ ] veet_brick

Inifate static crack analysis.

1 wash_two_half_cyl

Enter file name for
current crack
configuration:

] wash_two_materials
2] WORKBENCH
1 xfem comparison
@1 ying
B zane

50 Abagus

H(C1 Ansys

B Cube
(] Complete

Ala.

Do not overwrite -
initial uncracked
FE files.

) Fileljpe: [FrancD Database Fies ("1do,"FOB] |

File ﬂﬁWQ\nsys_Cube_Subbdiwde
—

—
Cancel | q| Back (mmp\b

N 4

Static Analysis l

Analysis Code

Analysis code; & ANSYS  ABAQUS € NASTRAN
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Static Crack Analysis

Static Analysis .
Executable (and license
Ansys Options .
Ansys run time: Ich) ShOUld be pre'set
Ansys Executable: [ansys150 Browse | License: [ansys | usin g Edit - Preferences.
Local model output: ‘

Edit Defaults (e S

Global model; Ansys localiglobal model connection
¥ Connect to global model filename: [H)Cube'\AbaqusiAbagus-Cube_GLOBAL.inp Browse @ Werge nodes  Constraint equations  Contact condiions ¢ sizint | Conact

Merge tolerance: (0.0001 Local connection midsides: @ retain ¢ remave

Boundary condition:
Local component(s) to mergelconstrain:
I Apply crack face thactions ™ Define crack face contact Confact AUTO_CUT_SURF
|
Ansys command; \
Global component(s) to merge/constrain:
vy = ~ Y it + M T apalh i
\liew/Edit Command FiWrite files but DO NOT run analysis [/ GLOBAL_CONNECT_SURF
\

Additional locallglobal connections:

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

Add COI‘IFIeCﬂOﬂl Delete COHHEC‘UOI‘I'

Ansys command and script

View/Edit Command | iew(Edit Script | I Write files but DO NOT run analysis |
—v I

Cancel | ||

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

Cancel | { Back | Finish |
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Compute SIFs

« If the FE analysis ran
successfully, the
Compute SIFs menu
option will be active

B FRANC3D: Ansys_Cube step_000.fdb/Ansys_Cube_step_000_full.dtp

File Edit | Cracks Loads Analysis Fatigue Fretting Display Advanced

[m] X
Help

New Flaw Wizard...
Flaw From Files_
Multiple Flaw Insert__

Grow Crack_

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

Compute stress intensity factors_
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Computing SIFs

* M-Integral is the default method [ Compute SIFs
 Thermal and crack face traction terms Stress Intensity Factor Computation Method

WI” be Used If needed.(see Advanced) & Interaction Integral / M-Integral {most accurate)  Advanced |
° DlSpla.Cement qurelatlon can be Used ™ Dizplacement Correlation (least accurate)

to verlfy the I\/I—mtegral extra terms are " Virtual Crack Closure Techique (VCCT)

included correctly

¥ Plot Stress Intensity Factors

e Virtual Crack Closure — for cracks in bi-

material interfaces

Cancel | <] Bac | Einish

' Stress Intensity Factors

Display Analysis Load Step I hd Crack Front I | Crack Growth Step |0 ¥

- K| ki | ok |integrall Tsr | Table | Ewon

I vectors Hntegral|  T-Str able po

¥ Polygons Mode I Stress Intensity Factor

¥ Text | d

r e Plot SIF modes.

Export SIF data.

(reset)
(crack)

BaRe | Switch between load
[ L s
steps, crack fronts,
Recenter
oo ® and steps of growth.
L\X ll.gDDDDD I D;DD I DiDD ‘ 0 IADD I 0. S‘DD I 1.000

normalized distance along front
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SIF Computation from FE
Analysis Described in Part 8

(along with more description of the FRANC3D Compute SIFs dialog)



End Part 7
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