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1. Introduction

FRANC3Dis a progran that inserts cracks and/or voidspre-existing finite elementFE)
meshes. This manual describes the components of the graphidaterface of the program
specifically for Versior8. It also includesinderlying concepts and theomhere appropriate;
th e W Geide provides more details on concepts,taaffuture) TheoryReferencewill
provide moredetaik on theory A separat-RANC3D Command Language & Python
Extensions reference provides a listing of all the commamnds in batchmodealong withthe
corresponding Python functioasid a description of the Pythasercrackgrowth capabilities

There are fouFRANC3D Tutorial documents that describe the program usage when combined
with the three supported commerci@ €odes: ANSYS, ABAQUS and NASTRANThere are
preliminary Tutorials for each of the three analysis codes to describe the interface between
FRANC3D and thenalsiscodes. A more generic Tutor@ 14 document describes additional
examplesimulations

There isalsoa FRANC3D Benchmark document that describes crack configurations for which
there are analytical or handbook solutions for stress intensity f§8i6is) andthe FRANC3D
SIFs are compared to gevalues

To get started using FRANC3D, one can choose one qirélieninary Tutorials and follow the
steps. You can consult this &erence document for nedetails at any of the steps in the
tutorial. You should also try to reproduce the Benchmaddelsor choose your own modsfor
validation.

In this document, menu buttons, dialog or wizard panel titles, and buttons on these panels are
indicated bybold text. Fields, labels and selectallptions inside the dialog or wizard panels
are indicated bynderlinedext. Model and file namewill be indicated byitalic text

2. General and 3D View Manipulation

An image of the maiFRANC3Dwindow is showrin Fig 2.0.1. Mostof thewindow consists of
a 3D graphicspacehat displays the current model.

When a model is first displayed, the 3D view is set such that the viewer is looking toward the
center of the model from a position in the positdirection. The distance from the viewer t
the model is set so that the full model is visible.

The3D view is changed by moving the mouse in the graphics window with the appropriate
combination of mouse buttons and keyboard keys depressed. Thive aesicfunctions for
view manipulation. A unique combination of mouse buttons and keyboard keysadder
each of the functions. The button and key assignments can be changed 3y ik tab in
thePreferencesdialog box (described in Secti&).



B FRAMNC3D Version 8.2 — O *
File Edit Cracks Loads Analysis Fatigue Fretting Display Advanced Help
\ FRANC3D
Wersion 8.2
Display
Menu Bar V¥ Markers
IV Vectors
¥ Polygons
IV Text
™ Mesh
™ Fronts
(reset) (d)
3D Model Camera
View Window Positions e
d [l Dl
an D@E®
V|eW View options |
Controls Recenter
Capture image
_Captur image |
. _ O, [l |y
Orientation
Axes
J
Status Bar
/
Ready. & /

Figure2.0.1 FRANC3D main window

The view functions & (UsingFRANC3D default mouse ankkeyboard key assignmeirts

Rotate(left mouse button, no keyboard keys): Mouse motion rotates the model on the screen.
The mouse can be moved in any direction. The axis of rotation is defined to be perpendicular to
the mouse motion and passes throdghdurrent center of rotation. The center of rotation is
defined as the horizontal and vertical center of the graphics window at a location midway
between the front and back clipping planes (described beldg.center of rotation can be
changed, Fig 2.2, using the Ctrl key and left mouse butfonwith theRecenterbutton)

Pan (center mouse button or wheel, no keyboard keys): Mouse motion pans or drags the model
around the screen. The mouse can be moved in any direction, and the model movea in such
way as if it were following the mouse.

Zoom/Spin(right mouse button, no keyboard keys): These araltstonct typesof motion

activated by the same mouse key. If the mouse is moved up oritl@happear as if the
viewer is getting closer or farther, respectively, from the modehelihouse is moved left or
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right, the modefotates about an axis that is perpendiculathe plane of the screen and passes
through the horizontal and vertical centers of the window.

Recenter
Point

Figure2.0.2 Recenter

Front Clip (center mouse button or wheel plus shift key): A cutforgclipping plane can be

moved parallel taéhe screen from the viewer toward the model. This can betostig away

the front of a model to see internal features such as cracks. Moving the mouse upward "pushes”
the clipping plane away from the viewer toward the model, cutting away the pofrtioe model
closest to the viewer. Moving the mouse downward "pulls” the plane away from the model and
toward the viewer.

Back Clip (right mouse button or wheel plus shift key): A cutting plane can be moved parallel to
the screen from behind the model toward the viewer. This can béousdgulaway parts of the
model that nght be making the view confusing (this is especially usehen the model is

displayed in "wireframe" mode without polygons). Moving the mouse upward "pushes"” the
clipping plane away from the viewer. Moving the mouse downward "pulls” the clipping plane
toward the viewer, which will cut away the back portionh& model.

2.1View Controls

Theview controls boxalong the righthand side of thERANC3D main window provides
additional options for manipulating the view of thedel Fig 21.1.
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Display
v Markers

Graphical Element Toggle ¥ vectors
¥ Paolygons

v Text
[ Mesh
[ Fronts

. (reset) (d)
Named Camera Position

Save | Read

.. hahae
Preset Camera Position LB

View options

Recenter

View OPHONS capue imas

L || Oy

Figure 21.1 View controk sidepanel.

Graphical Element TogglesGraphics in 3D display windowonsist ofa combination of
markers, vectors, polygons, and text. The toggles in this box will turn theseoiteon off
independently.The surface meséind crack frontgan be turned on or off as well.

Named camera positionsthe list of named camera positions is displayed in the list box. There
should always be Besetview provided as the defaull) view. A crackview will be saved
automatically after a crack is inserted. Usamed camera positionarcbeSavel to a fileand
Readfrom a file.

Preset ControlsThesepreset camera positiaoons provide quick access to preset views that
place the viewer along one of the Cartesian axes. The two icons on the right switch the view
betweerperspectivandorthographic.

View Options: This button displays the dialog in Fig 2.1.th this dialog, th&ShowAxesturns

the Cartesian axes display on or off. Dh#ferent Front/Back Colorturns the front/back

coloring on or off. By defaulthe front and back sidef a surface are shaded differently. This
toggle is useful when looking at the crack surface, where the two surfaces are coincid€et. The
Speedsliders allow one to control the rotation, translation, zoom and spin speeds thelgghen

The Cutting Planesoptionallows one to define cutting planes normal to the global Cartesian
axes. These will cut away a portion of the model. These are independent from the front and
back clipping planes.
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1" View Options ﬁ

Options
™ Show Axes [ Different Front/Back Colars

Set Speed

Rotation . 1x ———_F—— 2x -+|
Translation .1x ———_F—— 2x -+|
Zoom Ax ———F—— 2x -k|
Spin A ———f—— x -]

Cutting Planes
(i [f] Position
[ X-plane & r'l 0
[T Y-plane & I—U
[ Z-plane & 'f"l 0

Dismiss |

Figure 2.1.2View Optionsdialog.

Recenter This button displays thBet Rotation Center dialog, Fig 2.1.3. One can specify the
center of rotation interactively, using the dialog in Fig 2.1.4. A node id or Cartesian coordinates
can be specified alsdn theSetcenter Viewdialog Fig2.1.4. The center of rotation can be set

by dragging the red boxes left or right amlor down. The new centef rotationis the

intersection of théhreelinesthat have the redox-handles

B ' Set Rotation Center Iﬁ

& |nteractive

By Node: [Node |D: I 0

¢ By Coordinates:

| 20 | 20 | 05

Recenterl Undo | Dismiss |

Figure 2.1.3 Set Rotation Center dialog.
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Setcenter View

Cancel Accept

Figure 2.1.4SetenterView dialog.

Capture: This buttondisplays theSave File Asdialog, Fig 2.1.5. The curreniew of the
model is captured and saved to a file. Eithgmgor jpg file can be saved.

Save File As

< = |[C1Ansys | New Directory

Directories X | | Files in C\bruce\ansys\F3D_w71_models\BenchMarks\CornerCrackHolePlate\Ansys
= c =)
1 Autedesk
= bruce
= [ ansys
=1 BMCB2S
=1 F3D_v71_models
=1 BenchMarks
B[] AnisotropicThickPlateShear
= (1 AnisotropicThickPlateTension
&[] CenterThruCrackPlate |
(] ComerCrackBar =
£ CornerCrackHolePlate |
|
|
|
|

(21 Abaqus

] EdgeCrackPlate
2] ] InteriorEllipse
(7] OffsetHolePlate
& (] Sneddon
2] ] SurfaceHalfPenny

=[] gear

E ] test_cube_wb

1 ha32 |

File name |

Cancel

File type: [pna file Files (png,”PNG) =l

Figure 2.1.5 Save File Aialog.

The bottom of row of icons, Fig 2.1.6, allow one to do aboom, to take measurements on the
model surface, and to define front and back clipping planes.
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O, || )

Figure 2.1.6 Bottom row of icons: b@oom,measurementsnd clipping planes.

Box Zoom:This allows one to zoosim on a portion of the model by dragging a box, Fig72.1.
Press th&ox Zoom button and then,sing the left mouse button, click ahdld, thendragthe
mouseto create the bg»xand then release the mouse button

Figure 2.17 Box zoom used to zoo#m on aportion of the model.

MeasurementsThis allows one to find the Cartesian coordinates of a point on the model
surface, or to findhe distance between two points on the model surface, Fig 2J4i8g the
left mouse button, click on the model surface to view the coordinates; click and hekeéeand
drag the mouse to obtain the distance between two points on the model surface.
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(57 FRANC3D: piate_holdeaB -
: plats X -
0 plate_hole. - P —
File Edit Cracks Loads Analysis Faligue Frefing Display Advanced Help.
FRANC3D
Version 7.1.0
Display

W Markers

Measurement

_ Length: 433453
@@ First Point: (20,3594, 30.6166, 0.915004) |
V' second Point (30.0986, 0.531623, 1.0121) ||
~ Direction: (0.432332, -0.901712, 0.0022194)

1|

BRD e
DEB®
View Options

Recenter
Capture

D—AIH

=3

|Ready

g§

Figure 2.1.8 Surface measurement.

Clipping: This icon displays th€lipping View dialog, Fig 2.1.9. The front and back clipping
planes can be moved by dragging the red boxes left or right. This is an alternative to the mouse

keyboard combinationgescribed previously.

Clipping View ’

Display
™ markers

/ ¥ Vectors

/ ¥ Polygons
W Text

Cancel | Accept |

Figure 2.19 Clipping view dialog.
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3. Menus

A summaryof the menusfrom the menu bar shown in F&0.1, is provided here. In general,
selecting a menu item leads to a wizardlialog.

TheHelp menu is described here, while all other menu optawadescribed in more detail in
Sectiors 4 throughl4.

3.1 Help

TheHelp menu,Fig 3.1.1,is on the faright sideof the menu baand has options for accessing
the FRANC3Ddocumentation either locallyf installed or onlinef r om FAEGés web
(http\\www.fracanalysis.com/software.htmlThe appropriate documentation will bisglayed

in a web browseif the files have been installed locally and the file path set. If the file path ha
not been set, the user is peated witha dialog box,Fig 3.1.2 and theappropriatepdffile can

be selected Alternatively, ifthe FRANC3D Websitemenu optioris selected F AvElbsge is
accessecand the appropriate documentation can be selected there

Help |

: Reference F1
i Commands/Python

| Tutorial for AMSYS Users
Tutorial for ABAQUS Users
Tutarial for NASTRAM Users
Tutorials #2-14

Benchmark Examples
Users Guide

FRAMC3D Website

License Status

About...

Figure 3.1.1 Help Menu.
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http://www.fracanalysis.com/software.html

Please locate: FRANC3D_V7_Reference.pdf

@ & [Dous |
Directories X Files in E\erCe\FRANC?;D_W_DO(S\pde
= Ca J= | [
= DA [[] FRANC3D_V7_ABAQUS Tutorial pdf
= E) [[] FRANC3D_V7_ANSYS_Tutorial.pdf
B bruce D FRANC3D_V7_Benchmark.pdf
] documents D FRAMC3D_V7_Brochure.pdf
1 f2d_exe [} FRANC3D_V7_NASTRAN_Tutorial pdf
21 f3d_classic_exe [ ] FRANC3D_v7_Reference pdf
21 F3D_w7_models [ ] FRANC3D_v7_Training_2015_handouts pdf
[Z1 FRANC2D_V4_Fxes
(21 FRANC3D V7 Exes
(21 FRANC3D_V5_Docs
[Z1 FRANC3D_V5_Exes
[Z1 FRANC3D_VB05_Exes
[Z1 FRANC3D_VE1_Exes | |

[Z1 FRANC3D_VE2_Exes
[Z1 FRANC3D_VE_Docs
=1 FRANC3D_V7_Docs
(1 franc3d_v7_docs
D misc
M
21 music
(71 on deskton =

File name: | File type: [*Files (".pdf," PDF) ~|

Cancel |

Figure 3.1.2FRANC3D documentation file location dialog.

3.1.1 License Status

Thesecondast menu item displays thécense Statugdialog Fig 3.1.3, which shows the
current licensexpiration

License Status

FRANC3D Version 8.2

License expires in 431 days
on 31-dec-2023

Close |

Figure 31.3 Licensestatusdialog box.

3.1.2 AboutDialog
The last menu item displays tAdout dialog, which contains the version number, the build

number and date, acknowledgements, and a list of supporting agencies, Fig 3.1.4. We also
appreciate the helgupport,and contribution®f our users.
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FRAMCID Version 8.2

FRANC3D Version 8.2

Build number: 730
Revision date: Tue Oct 25 10:29:02 2022
Developed by Fracture Analysis Consultants, Inc.
(http:ifwww fracanalysis.com)
Partial funding provided by:
Air Force Research Labaratory
ATKIThiokol Propulsion
MASA Marshal Space Flight Center
Maval Air' Warfare Center

This software uses the FOX Toolkit Library
(hitp:itwwew fox-toolkit.arg).

Copyright (c) 2005-2022

Fracture Analysis Consultants, Inc.

Cloze |

Figure 3.14 FRANC3D Aboutdialog box.

3.2 File

TheFile menu is shown in Fig 3.2.1. Each of the menu items is listed below.

File Edit Cracks
Qpen... CH-O
Waork Directory...
Close

Save As. .

Impaort...

Export...

Read Resulis...
Playback...

CQuit Ct-2

Fig 3.2.1 File Menu.
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Open ..- Displays @ Open Fle dialog box that allowa usetto read &RANC3Drestart file
seeSection 4.1

Work Directory ...- Displays a dialog box that allows a user to set the working directeey
Section 4.2.

Close- Closes the current model so that a new model can beraagborted see Section 4.3.

SaveAs ..: Displays aSave File Asdialog box, which allowsa userto save the current model to
aFRANC3D restart file; seBection 44.

Import ...T Allows a user to import an uncracked FE model fildefile types thatan be read
include: .cdb, .inp, .bdf. The.cdbfiles are ANSYS database files in ASCII format. Ting .
files are ABAQUS input files. Thddf(or .nag files are NASTRAN database fileseeSection
45.

Export ...T Allows a user to export a FE model file. ANSY8hb, ABAQUS inp and
NASTRAN bdffile formats can be writtersee Sectiod.6.

Read Results.. - Invokes theRead ResultsFile dialog; seeSection 47.

Playback ..- Invokes thePlayback SessiorFile dialog, which allowsauser to read in a session
log file and reproduce the commarndshat file seeSection 48.

Quit - Closes the model and exits the prograee Section 4.9.

3.3 Edit

TheEdit menu is shown in Fig 3.3.1. Each of the menu items is listed below.

File | Edit Cracks Loads

LInit Conversian...

Preferences...

Figure3.3.1 Edit Menu.

Unit Conversion.. - Invokes theModel Units dialog box seeSection 5.3.

Preferences..: Invokes thePreferencesdialog box seeSection5.4.

3.4 Cracks

TheCracks menu is shown in Fig 3.4.1. Each of the menu items is listed below.

20



Cracks Loads Analysis
" Mew Flaw Wizard. .. i
Flaw From Files. .
Multiple Flaw Insert...

Compute SIFs..
Grow Crack...

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

Edit Crack Geometry...

SIF's Along a Path...
SIF's Far All Fronts....

Figure 3.4.1 Cracks Menu.

New Flaw Wizard ..- Invokes theNew Flawwizard seeSection6.1.

Flaw From Files... - Invokes thd_ocate Flaw Filedialog described in Section 6.&llowed by
a subset of thBlew Flawwizard This optionallowsa usetto select a flaw description from a
file, or from multiple filesand insert it into the current modalote that one cannot insert a
crack into an alreadgracked model.

Multiple Flaw Insert ...Invokesthe Multiple Flaw wizard seeSection6.3.

Compute SIF's ..- Invokes he Compute SIF'swizard seeSection6.4. Note that
displacementfom a completd analysisnust be available for this option to be enabled.

Grow Crack ..- Invokes theCrack Growth wizard seeSection6.5. Note that displacements
from a completed analysisust be available for this option to be enabled.

Read Crack Growth .- Invokes theRead Crack Growth wizard seeSection6.6.
Grow/Merge Cracks .- Invokes theCrack Growth/Merge wizard seeSection6.7.
Edit Crack Geometry .- Invokes theEdit Crack Geometry dialog; see Section 6.8.
SIFs Along a Path ..- Invokes theSIFs Along a Pathdialog seeSection 0.

SIFs For All Fronts... - Invokes theSIFs For All Fronts dialog seeSection 610.
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35 Loads

ThelLoads menu is shown in Fig 8.1. Each of the menu items is listed below.

|Lnads Analysis  Fatigue Display
' Crack Face PressurefTraction... I-

Figure 35.1 Loads Menu.

Crack Face Pressure/Traction. - Invokes theCrack-Face Tractionsdialog seeSection?.1.

3.6 Analysis

The Analysismenu is shown in Fig 8.1. Each of the menu items is listed below.

Analysis Fatigue  Fretting

Static Crack Analysis...
Crack Growth Analysis...

Figure 36.1 Analysis Menu.

Static CrackAnalysis ...- Invokes theStatic Crack Analysiswizard seeSection8.1.

Crack Growth Analysis ..I Invokes theCrack Growth Analy siswizard seeSection8.2.

3.7 Fatigue
TheFatigue menu is shown in Fig 3.1. Each of the menu items is listed belo

| Fatigue Fretting Display Advanc
Fatigue Life Predictions...
View/Edit Growth Parameters. ..
Crack Front Fatigue Values...

Figure 37.1 Fatigue Menu.

Fatigue Life Predictions... - Invokes the~atigue Life dialog seeSection9.1.
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View/Edit Growth Parameters.i Allows one to open a growth parameters file and then edit it;
see Section 9.2.

Crack Front Fatigue Values..i Displays a plot of the crack growth data; see Section 9.3.

3.8 Fretting

TheFretting menu is shown in Fig 8.1. Each of the menitems is listed belowNote that the
Fretting menu is not turned on by default; it can be turned on in the Preferences dialog.

Fretting Display Advanced

Read model and results. .
Import nucleation data...
Fretting crack nucleation...
Region color...

Figure 38.1 Fretting Menu.

Read Model and Results. - Invokes the~retting Model Import wizard seeSection10.1.
Import Nucleation Data... - Invokes theFretting Data Import wizard seeSection10.2.

Fretting Crack Nucleation... - Invokes the~retting Crack Nucleation wizard seeSection
10.3.

Region Color... - Invokes theRegion Colordialog seeSection10.4.

3.9 Display
TheDisplay menu is shown in Fig 3.9.1. Each of the menu items is listed below.
Display Advanced

View Response...
Create Animation...

Figure 3.9.1 Display Menu.
View Response .-.Invokes theView Responsalialog; see Section 11.1.

Create Animation ..- Invokes theAnimation dialog; see Section 11.2.
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3.10 Single Crystal

The Single Crystalmenu is shown in Fig 3.10.1. Each of the menu items is listed below. Note
that the Single Crystal menu is not turned on by default; it can be turned on in the Preferences
dialog.

SingleCrystal  Advanced
' Resolved Stress Intensities...

Wiew Crystal Orientations...

Figure 3.10.1 Display Menu.

Resolved Stress Intensities. Invokes theResolvedSIF's wizard; see Section 12.1. Note that
displacements from a completed analysis must be available for this option to be enabled.

Resolved SIFs Along a Path- Invokesthe ResolvedSIFs Along a Pathdialog see Section
12.2.

View Crystal Orientations. - Invokes theCrystal Orientations dialog see Section 12.3.

3.11 Electrical

TheElectrical menu is shown in Fig 3.11.1. Each of the menu items is listed below. Note that
the Electical menu is not turned on by default; it can be turned on in the Preferences dialog.

Electrical Advanced

Electrostatic Energy Release Rates... I-

Figure 3.11.1 Display Menu.

Electrostatic Energy Release Rates.see Setion 13.1.

3.12 Advanced

TheAdvancedmenu is shown in Fig B2.1. Each of the menu items is listed below.
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Advanced

! Edges Wizard...
Display COD Data...
Write Template Data...
Create Growth History...
Export Crack Data...
Read User Extensions...
Initial Stress File...
Initial Strain File...
Plot CFT Stress File...
Edit Retained Modes. ..

Figure 312.1 Advanced Menu.

EdgesWizard ...- Invokes theEdge Extraction wizard seeSectionl4.1.
Display COD Data... - Invokesthe Display COD Data dialog seeSection 4.2.

Write Template Data.. - Invokesthe Write Template Data dialog seeSection14.3.

Create Growth History.. - Invokesthe Create Growth History dialog seeSection 4.4.

Export Crack Data... - Invokesthe Export Crack Data dialog seeSection 4.5.
Read User Extensions. - InvokestheRead User Extensionsvizard see Section4l6.
Initial Stress File... - Invokesthelnitial Stress File dialog see Section4l7.

Initial Strain File ...- Invokesthelnitial Strain File dialog see Section4l8.

Plot CFT Stress File..T Displays mestbased crack face tractigreee Section4l9.

Edit Retained Nodes. T Invokesthe Edit Retained Nodesdialog seeSection 4.10.

4. File Menu Wizards and Dialog Boxes
The wizards and dialog boxés theFile menu optionsredescribedn this section.
410pene& r |

TheFile Y Openmenu option allows the user to read a FRANC3fane: file, with fdb
extension TheRestart File dialog allows one to seleatfdbfile, Fig 4.1.1.
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-
Restart File

@E |[:| ansys j

Directories X | | Files in C:\bruce\ansys
= c) =&
# ] Autodesk D aft_psfa_ellipse_cft.fdb
=1 bruce D aft_psfa_ellipse_cft_step_001.fdb
D aft_psfa_ellipse_cft_step_002 fdb
[} hg3z2 D aft_psfa_init_cft.fdb
[} hgG4 D aft_psfa_loc_ell_cft.fdb
[} Reprise D aft_psfa_loc_ell_cft_step_001.fdb
[ | cygwinGd D aft_psfa_loc_ell_cft_step_002 fdb
21 Jane D aft_psfa_loc_ell_cft_step_003.fdb
# ] PerfLogs [ FaD_aft_psfa fdb
1 Program Files
] Program Files (x86)
® 1 Python27
# [] RegBackup
® 1 SIMULIA
# ] Temp
(] Users
&1 windows -
= DA
= EA
&R
& G =
File name: | File type: [FRANC3D Files (*fdb,"FDB)

Cancel |

Figure 4.11 Model File dialog box.

4.1.1 FRANC3D Restart.fdb) Files

FRANC3D reads the conm¢s of thefdbfile along with readingny files that are referenced
insideit. The fdbfile is organized in blockswith each block having a title and version number.
The blocks and their content aa@mmarizechere:

F3D V8.1 (
Uncracked-E file name, type, and retained data.

)

HISTORY_SUMMARY (

Summary of the crack step file names.

)

STATICMETA (

Analysis typeandinput and results file names.

)

FLAWSURF (

Description of crack geometry: surface patches, crack front vertices, and teraptateters.
Note that this block can be extracted and savedddk dile.

)

CRACKFRONTIDS (

List of crack front identifiers.
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)
TEMPLATENODES {

List of crack front mesh template node ids.

}
TEMPLATENODECOORDS {

List of crack front mesh template node coagedes.

}
SIF_COMP_PARAMS (

Stress intensity factor computation parameters.

)
GROWTH_PARAMS (

Crack growth model pameters.

)
TEMPLATE_PARAMS (

Crack front mesh template parameters.

)
CRACKFACENODES {
List of crack face nodes with the local normathe crack surface.

}
EDGE_EXTRACT_PARAMS (

Edge extraction parameters.

)
MESH_PARAMS (

Meshing parameters.

)
CRACK_GROWTH_DATA (
Crack growth history data.

)
UNITS (

Model units for lengthstressand temperature.

)
SUBMODEL_NODE_MAP (

Node id mapping beteen fdb and FE model input.

)
SUBMODEL_ELEM_MAP (

Element id mapping betweeftb and FE model input.

)
SAVED_VIEWS {
List of saved camera positions.

}

FRANC3D attempts to read all the filesferenced in thédbfile. If a file is missing, theuser is
prompted todcate that file, Fig 4.2. Note thaFRANC3Dneed to accesthe original
uncracked=-E model files as well as files associated with the current crack growth step
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B ' Locate the file test.cdb

Directory:lD ansys_cube j R 4 oFle
0. [ test_STEP_005.cdb
[ full_scube [] test_STEP_006.cdb
| loadsteps D test STEP_007.cdb

D small_cube_cutout.cdb
[ small_cube_outer.cdb
[ test_cdn

[ test_STEP_001.cdb

[ test_STEP_002.cdb

[ test_STEP_003.cdb

[ test_STEP_004.cdb

File Name: |+ oK |
File Filter: [Mesh Files (*.cdb,*.CDB) >  cancal |

Figure 41.2 LocateFile dialog boxfor finding missingfiles.

4.2 Work Directory

TheFile Y Work Directory menu item allows the user to set a current working directory to save
subsequent analysis file3hedialog, Fig 4.2.1allows one taselect thedesiredfolder; press

Acceptonce the folder is highliged This should be done first to ensure the session log and
other files are saved to this folder.

-
Set the current working directory:

& » |DAnsys ﬂ New Directory

Directories X | | Files in C:\Temp\Cube\Ansys
= C ~lz.
=] Autodesk
# [ bruce
# 1 cygwing4
# [ Jane
# (] PerfLogs
@] Program Files
(] Program Files (x86)
(] Python27
] RegBackup
#C0 SIMULIA
=0 Temp
[} AnisotropicThickPlateShear
[ | AnisotropicThickPlateTension
| Brueggert
# 1 CenterThruCrackPlate
# 1 CornerCrackHolePlate
=1 cube
] Abagus
=i Ansys
# ] Cube_test_rings
] Mastran =l

Directory name: [C:\TempiCube\nsys

Cancel | Accept |

Figure 4.2.1 Set Working Direcatpdialog box for setting the current directory.
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43 Close

TheFile Y Closemenuitem closes the current modeithout quitting FRANC3D. If a model is
open and has not been saved,3hge Model Warning dialog, Fig 43.1, is displayed. If the

user wishes to save the model, @ancelbutton can be selected. Selecting@it€ button will
close the model without saving.

Save Model Waming

Model has not been saved.
Select OK to Close.

Cancel |

Figure 43.1 Save Model Warning dialog.

44 Save Ag

TheFile Y Save Asmenu itemcan be used to satlee FRANC3Drestart {db) file of a cracked
model if the user does no&awnt toperform anmmediateanalysis of the modelln addition to
the fdbfile, a FE analysis file wilbe saved; the FE file type will be the same as the original
input file type. The user is prompted to enter thgb.file name, Fig 4.4.1and preséccept

Save File As

@ B |[:| Ansys j New Directory

Directories X | | Files in C:Temp\Cube\Ansys

= c) J= [
1 Autodesk D Ansys_Cube_crack fdb
1 bruce [ Ansys_Cube_sub fdb
1 cygwing4 [ Ansys_cube_sub_STEP_001.fdb
1 Jane D Ansys_Cube_sub_STEP_002.fdb
1 PerfLogs [ Ansys_cube_sub_STEP_003.fdb
[Z1 Program Files [ Ansys_Cube_sub_STEP_004.fdb
1 Program Files (x36) [ Ansys_cube_sub_STEP_005.fdb
(21 Python27 [ 1 Ansys_cube_sub_STEP_006.fdb
1 RegBackup [ junkfdb

7 simuLA b

= Temp

1 AnisotropicThickPlateShear
1 AnisotropicThickPlateTension
1 Brueggert
1 CenterThruCrackPlate
& 1 ComerCrackHolePlate
=1 Cube

Z1 Abaqus

[Z1 Cube_test_rings
[~ Nastran [~ |

File name: I

Cancel
.

File type: |FRANC3D Restart Files (*fdb,*.FDB) j

Figure4.4.1 SaveFile Asdialog.
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Note that the files saved with tB&ave Asoption can differ from the files saved with t&&atic
Crack AnalysisandCrack Growth Analysis options (see Section 8). TBave Asoption does
not write the merged loca&racked + global Fiile.

451 mport é

TheFile Y Import menu itemis used tamport initial uncracked FE models into FRANC3D.

The dialog shown in Fig 4.5.1 is presentddhe user can choose: ilport a complete model

into FRANC3D,2) import anddivide so that FRANC3D works on a local submodel3pr

import an already divided modeDepending on the radio button that is chosen, different dialogs
will be displayed next.

r =

Select Type of Import

Model Import Type
" Import a complete model.

= Import and divide into global and local models.
(highly recomonded for large andior complex models)

" Import an already divided model.

Cancel | Bac | Mext

e

Figure 4.5.1Select Model Import Typdialog.

4.5.1 Import a Complete Model

The dialog shown in Fig 45is displayed. The user chooses the FE model AN&YS,
ABAQUS or NASTRAN using the radio button at the top. If ANSYS is chosen, the user can
also check th&xtra load fileox, if ANSYS load step files §##) are to be imported as well.

If the ANSY SExtra load filesbox is checked, the dialog shown in Fig 8.5.displayed. The
user can select one or mosé#files. Use theShift or Ctrl key to select multiple file names.
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Select Input Mesh File

Mesh File Type
* ANSYS (" ABAQUS " NASTRAN

(I Etraloadfies )

= (] Autodesk an
1 bruce D Ansys_Cube_crack.cdb
1 cygwingd [ Ansys_Cube_GLOBAL.cdb
®= (] Jane [ Ansys_Cube_LOCAL cdb
1 PerfLogs [ Ansys_Cube_sub cdb
Ga Program Files D Ansys_Cube_sub_full.cdb
) Program Files (x86) D Ansys_Cube_sub_STEP_001.cdb
[ Python27 D Ansys_Cube_sub_STEP_001_full.cdb
(1 RegBackup j Ansys_Cube_sub_STEP_002.cdb
# 1 SIMULIA | Ansys_Cube_sub_STEP_002_full.cdb

= Temp j Ansys_Cube_sub_STEP_003 cdb
Ga AnisotropicThickPlateShear D Ansys_Cube_sub_STEP_003_full.cdb

Mesh File

<@ & [C1Ansys -

Directories X | | Files in C\Temp\Cube\Ansys |
= ci =

[} AnisotropicThickPlateTension D Ansys_Cube_sub_STEP_004.cdb
[} Brueggert D Ansys_Cube_sub_STEP_004_full.cdb
(C1 CenterThruCrackPlate j Ansys_Cube_sub_STEP_005.cdb

(Z1 comerCrackHolePlate j Ansys_Cube_sub_STEP_005_full.cdb

=11 Cube j Ansys_Cube_sub_STEP_006.cdb
(1 Abaqus [ ] Ansys_Cube_sub_STEP_006_full.cdb

/ DJUHK cdb
@ ] Cube_test_rings
# (1 Nastran ]
File name: [ansys_Cube.cdb File type: [Ansys Files (*.cdb,".CDB) k|

Qance\l Back | Next |

Figure 4.52 Select Model to Import dialog.

[ e e —
Select Extra Load Files e —

Extra Load Files

E B IDAnsys j New Directory

Directories

X | | Files in C:\Temp\Cube_load_cases\Ansys

= Ch

1 bruce

# (] Jane

1 Autodesk
1 cygwingd

1 PerfLogs

(1 Program Files

1 Program Files (x88)

1 Python27

1 RegBackup

3 smuuia -

[ ] junk_cfe_3 s02
[ junk_cfe_3 503

[ Ansys_Cube_LC_CFC.s01
[ Ansys_Cube_LC_CFC.502
[ Ansys_Cube_LC_CFC.503
[ ] Ansys_Cube_L C_CFC 504
[ Ansys_Cube_LoadCases 501
[ Ansys_Cube_LoadCases 502
D Ansys_Cube_loadCases.s03
D Ansys_Cube_loadCases.s04

= Temp [7 junk.s01

(21 AnisotropicThickPlateShear D junk.s02

=1 AnisotropicThickPlateTension [ junk.s03

=[] Brueggert [ junk_cfe.s0

] CenterThruCrackPlate Djunk cfc.s02

21 ComerCrackHolePlate D junkic{c s03

[Z1 Cube [ junk_cfc_2.501

=[] Cube_load_cases [ junk_cfc_2 502
B ] Abaqus [ junk_cfe_2.503
& (] Abagqus_cases [ junk_cfe_2.501
= [

File name: I

File type: [Ansys Files (*.572,%.572)

cancel | Back |

Figure 4.53 Select ANSYS Extra load step files dialog.
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Once the FE model file has been selectedStiect Retained BC Surfacedialog is displayed,
Fig 4.54. Any surface that has boundary conditions will lghhghted in blue. These surfaces
can be selected using tBelect Allbutton, and the blue surfaces willdoenered. Node sefs
element surface setsd surfaces can also be displayed usingtiev Node SetsShow Surf
SetsandShow Surfaceduttons; hese buttons allowetssurfaces without boundary conditons
to be retained.

Note that cracks cannot be inserted into or propagated into a surface mesh that has been retained.
If a surface has boundary cotidns and a crack must be inserted into this surface, do not retain

the mesh facets on this surface; the boundary conditions will be transferred to the remeshed
surface. If a crack will not be inserted into a surface with boundary conditions, it is more

efficient andmore exacto retain the mesh so that boundary conditions are transferred directly.

Select Retained BC Surfaces
Select All Display
Unselect Al :: :}d:;;err:
*‘:z"” ¥ Paolygons
ST i
e T
...‘i%i::::::i:ﬂi (reset) ()
T
NUNRNARENY
H..H..H.-H" Save | Read
.I.. I..Il,-l
SNSRRRNNGas SmEo
.. HHHHHHHH' View Options
Show Node Sets i ..==='- Recenter
y Capture
Show Surfaces ’—_.|_x |"'| @
Read Retained File
Shift+Click to select surfaces Cancel | Back | Mext

Figure 4.54 Select Retained BC Surfaces dialog.

4.5.2 Import and Divide Model

If the user chooses to import and divide, the first dialog thaeisented is the same as that
shown in Fig 4.2. Once the model file has been selectedSiliemodeltool is displayed, Fig
4.55. There are options for selecting a portion or portions of the madelthese are described
in the subsections belowDnae a submodelis defined and croppepressNext and thiswill

lead to theSelect Retained BC Surfacedialog (see Fig 4.5) if the sub-model has boundary
conditions or setsurfaces.
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Define a Local Submodel

Cropping Options Display
« [0« [ W Warkers
Retainif: & One NodeIn C All Nedes In 2 fiedors
¥ Polygons
" Relative to a principal plane % Text
el
= e o [~ WMesh
0 I~ Fronts
" Plane normal and offset (reset) (d)
| o o o
0
J Save | Read
(" Plane from three points
caBa
Setea| ™ 2 [Setea| o Seeaf REREP
" Rubberband Box . - i i
lew options
Ll L . I
4 - - - 7 Recenter
@ Element-by-element Select | Unselect -
' ' Capture image
’ o RS T
c .'-'- i
¢ Retained From File "’."‘
Crop Reference Point .---
W Showelems [~ Show outline .""
r uy '
Q”
Zz

Ccancel Back |[ Nem

Figure 4.5 Definea LocalSubmodeMialog.

4.5.2.1 CroppingSelectionOptions

The first settingn theCropping Optionsllowmsone t o speci fy which O6si de
or box is selected. The topw of radio buttoms in Fig 4.56 letsone choose théeftdor &ightd

side (Fig 4.57); this isstraightforward to describe when using fil@anaroptions below, but it

also applies teheother options. For instance, when usingRubberband Bgxhe selection

will be either inside or outside of thebberbandox depending on which radio button is

selected.

The secondow of radio buttos allows one to select elements with eitbaeor all nodesof the
element collectedFig 4.58 shows a case where the cutting plane isWwalf through the
elements; choosing the first option includes theselements, while choosing the second option
discards the elemeniisat are cut.

Note that selected elements are colored red.

Cropping Options

« O ¢ [

Retain if & One ModeIn ¢ All Modes In

Figure 4.5 Cropping Options selection optiodslog.
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Figure 4.57 Selectionbasedn 61 ef t éelectiond &6ér i ght O

Figure 4.58 Selection based dRetain if:@ne node i6 aanldl O6n cealeetisn i n 0

4.5.2.2 Relative to a principal plane

The first croptypeallows one talefinea plane that is aligned with the Cartesian axes4&§.

The plane can be offset from the origin, and
plane are selected. In this case and in all cases below, the radio buttons at the top (see Section
4.5.2.1)are set tahe defaults, which means lefide selection and onedein, Fig 4.510.

Figure 4.59 Relative to principal plane cropping option

34






































































































































































































































































































































































































































































































































































































































































































