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Finite Element (FE) Model Import

Supported Input FE Model Files

Options for Importing Uncracked FE Models
Boundary Condition Surfaces

Export Model

Demo & Hands On: FE Model Import
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Supported Input FE Files

 FRANC3D supports the following input
finite element files:

— ANSYS: *.cdb files

* The .dat file from ANSYS WorkBench is supported,
but a working ANSY'S version must be accessible as
FRANC3D executes ANSYS in the background to
convert the .dat into a .cdb

— ABAQUS: *.inp files
— NASTRAN: *.bdf (*.nas,*.dat) files
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Import a FE Model — a simple cube

surface
traction

ELEMENTS

constraint




Importing Uncracked FE Models

Three options for importing uncracked FE Models:
* Import a complete model
* Import and divide the model in FRANC3D
* Import an already divided model

Select Type of Import

Model Import Type

& import a complete model :

Depending on the selection,

Import and divide into global and local models.

L (highly recommended for large and/or complex models) d |ﬁerent dlalogs are d|Sp|ay6d
¢ Import an already divided model. after Next
Cancel | Back | Mext

Start with importing a complete model - the complete cube.
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Boundary Condition Surfaces

After importing the finite element into FRANC3D, Select Retained BC
Surfaces dialog is displayed

« Any surface that has boundary conditions will be highlighted in blue
« Using the Select All button, the blue surfaces will be colored red

Select Retained BC Surfaces

Select All
Unselect All

Show Node Sets
Show Surfaces
Read Retained File

< Shift+Click to select surfaces >
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Select all
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Show surfaces
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NOTE: do not retain facets where a crack will be inserted.
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Importing a Complete Model

Select Retained BC Surfaces

( Select all ) Display
: j ¥ Warkers
¥ Vectors
r Select Type of Import < .”‘. E i:)l:gnna
Model Import Type Use Ieft .’f’:;sizéfzzizizi'zfﬁ F g;i:s
& Import a complete model. .‘f’:‘.”’.”:" ‘ (reset) (d)
Import and divide into global and local models. mo u Se \ ======.f.z:§:}“”i’i’i
(highly recomonded for large andior complex models) button to \$ HEEEEEEEEH”’ai’iia’
O Import an already divided model. .~.‘=~‘...“" """ Mﬂ
rotate ORI eene
] SR eass
Cancel Bac | Mext m 0 d e I ..E.E.‘."""‘ View options
. Show node sets U . .‘ ‘ ‘ 4‘)'
// Show surf sets /)\ ..‘Higi" ﬂl
Show surfaces " —ICapture image
Select Retained BC Surfaces MI L_‘_K il @
Select all | / Display Shift+Click to select surfaces Cancel Back ”NTI
wl / E ;d:crtkoerrSS Select Retained BC Surfaces
¥ Polygons e —— = - Display
e —=n 1 Red is retained. 2t
™ Fronts 0"' I; ‘;:ZZLSHS
e 0:’:‘:"0 ¥ Text
(reset) (d) 0:::’:’:’::’:” I Mesh
€ =
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Save | Read H.H.H.f‘::."’"""‘
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Show node sets | u ml i‘i‘i‘i"”aﬁ’i”’ Ve | EI%
Show surf sets \LX ﬂl T —— ‘ “"“" View options |
Show surfaces | —ICapture IERE Show surf sets X Recenter |
Read retained file | ':-‘_g ol @ Show surfaces z/)\" Camurelmage|
Read retained file L_‘-
Shift+Click to select surfaces Cancel Back | Mext I —I Jﬂl@l
Shift+Click to select surfaces Cancel Back | ,ﬂTl
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Import and Divide the Model in FRANC3D

‘ After importing the FE Model, the Define
e em Local Submodel dialog box will appear
B ehhio —_—
Cancel | | Next ‘HZ'N‘::: E%El
 FRANC3D has several options for | eha%
extracting a sub-model. — e
* After extracting the sub-model, the s
Select Retained BC Surfaces dialog
Is displayed if the sub-model has
boundary conditions, node sets, or | e
surfaces.
* The size of the local submodel
should be based on the extent of crack
growth and the geometry of the model
9
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Import and Divide the Model in FRANC3D

« Cropping Options

— Allow one to specify which ‘side’ of the
selection plane or box is selected

— Selected elements are colored red

& O c i

Retain i & One ModeIn © All Nodes In

jons
© 0 c 0
L Retainif (* OneNodeIn  All Nodes In

 Relative to a principal plane
Cropping Options

 Plane normal and offset

G 7
Offsef 0
 Plane fiom three points
 Rubb
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Import and Divide the Model in FRANC3D

 Relative to a principal plane:

— Allows one to choose a plane that is aligned
with the Cartesian axe

— Plane can be offset from the origin

ing Options

(* Relative to a principal plane
Xy 8 YZ O X

Offset I 45 Selectl

i B e B |
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Import and Divide the Model in FRANC3D

e Plane normal and offset

— Allows one to define a plane that is normal to the
unit vector defined by the X, y and z coordinates

— Plane can be offset from the origin

B 22020200 N —
ropping Options emen V-
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| Back M
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Import and Divide the Model in FRANC3D

 Plane from three points

— Allows one to define a plane based on the selection of
three points

— Use the (cross) cursor to pick the point; three points of
a triangle will define the plane

& Plane from three points

Point1: Select|IT 2 Select| M 3 Select| M

o [0 c 00
Retainif: * One Node In Al Nodes In
 Relative o a principal plane
CXY FYZ C
45 | Select
€ Plane normal and offset
o
¢
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Import and Divide the Model in FRANC3D

 Rubberband box

— Allows one to define a box (or cylinder) using the left-mouse
button to drag the outline on the screen

g Options Display Cropping Optons Oispiay
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Import and Divide the Model in FRANC3D

« Element by element
— Allows one to select (or unselect) individual elements

— User presses the Select button and then uses the left-
mouse button to select elements one at a time
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% Element-by-element

Relati
Coxy €Yz C 0
Offset 45 A
" Plane normal and offset
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Normal: 1 0
Select Unselect e
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Import and Divide the Model in FRANC3D

« By material
— Allows one to select elements based on material ID

—
i+ By Material Select
| & [0 ¢ 0 ¥ Markers
Retain it & One NodeIn " All Nodes In g\fecmrs
v Polygons
" Relative to a principal plane = Tex};ﬂ

Cxy 62 € 2 I Mesh

select by Material o 5 o] ’W

 Plane normal and offset

A Z
Normal: 0 0 0
T,

M EItE! rna | -1 Offse: 0 [Selec ..4'4._'7-.4.‘;;_—.‘.::_7 Save | Read
Er i ] EREa
£ Plane from three points :ngg-%-gi.}wr Qum®
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H i

View Options
Recenter
Capture
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[] Material 2 el e

" Rubberband Box

& Rectangufar € Circular, Define

 Element-by-glement

If
!
/

By Material

" Retained From File

Cancel | Accept T

[ Show elems [~ Show outline

I~ |Snow beam and shelllelements forreference
J\x

Cancel Back Next
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Import and Divide the Model in FRANC3D

{* By Element Group

« By element group

— Allows one to select elements based on an element

group name

Select by Element Group

[] "Cube-2-1_Set-2"

[ "Cube-2-1_all_elements”
[[1"_Cube-1 Interface_52"
[[]"_Cube-2 Interface_51"
Cube-1-1_5Set-1

[] Cube-1-1_all_elements
[] set-BCX

[ set-BC-Y

[] _Sur-Top_S6

[] all_elements

Cancel |
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N
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Import and Divide the Model in FRANC3D

Retained from file

— Allows one to select element IDs from a .txt file

— Useful for re-selecting elements that were selected during
a previous import

* Retained From File:

Elrnwsel

Retained Elements File

P S —

Directories

Files in C:\Temp\CubelAnsys

(DL

EX=)
(1 Autodesk

PerfLogs
(2 Program Files

(2] Program Files (x86)

(1 Pytnon27

(1 RegBackup

2 simuua

B Temp

@ (1] AnisotropicThickPlateShear
AnisatropicThickPlateTension
Brueggert
CenterThruCrackPlate
ComerCrackHolePlate

Cube_test_rings

Q.
O Cube_RETAINED tt

i # (1 Nastran 5l

File name: |Ansysj:uheiﬂETMNEDiELEMS ot

File type: [TextFile Files (b, TXT)

|

Cancel

Accept

Cropping Options
& e
Retainif. & OneNodeIn € All Nodes In
" Relative to a principal plane
CiXy G YZ CZ
et [ S |

© Plane normal and offset

0 0 0
Offsef 0 | Seled!
< Plane from three paints

|12 e 2

€ Rubberband Box

 Element-by-element

1By Watera

 ByElement Group

& Retained From File

ﬂl_‘;‘ Reference Point.

¥ show elems [~ Show outiing

I=|Showbeam and shell elements forreference

Display
¥ Markers
IV Vectors
Iv Polygons
IV Text

™ Mesh

(reset) (d)

Save ﬂ
B0 0|
REBS

View Options

Recenter

Capture
e a2

Cancel Back
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Import and Divide the Model in FRANC3D

* Crop, Undo and Redo

The Crop button at the bottom on the left side performs the actual

cropping operation

Once the selection is made, elements are cropped by pressing the

Crop button
Un-selected elements are removed
User can Undo or Redo cropping operations

Multiple selections and crops can be performed in sequence

- Define  Local Subrvcdel

mmmmmmmmmmmmmmmm
WWWWWWW

== | Only selected
| R elements remain

oooooooooo

uuuuuu

uuuuuu
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Import and Divide the Model in FRANC3D

 Reference Point

— The user can select a node or xyz coordinates for a reference point in the
model. The center of rotation is automatically adjusted to this position.

Cropping Oplions Display
& Ol com ¥ tark
Retain if. @ One NodeIn ¢ All Nodes In E
© Relalive to a principal plane ¥ Polygons
- 0y GVZ C 2 d
Reference Point - |— I Mesh
- == (reset) (d)
Plane normal and offset T
& By Coordinates: : ! z S o
ormal L AL
X ¥ Z Offset: 0 Sselect L Save Reli
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! 10 | 10 | 10 Ve REEE
\\\\\\\\\\\
Recenter
" By Mode: Capure
T, | el | By
*1
Mode 10: I 0
Cancel | Accept |
Cancel k| nen
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Import and Divide the Model in FRANC3D

« Once an element set has been selected and cropped, the following
files are saved:
— Local model

— Global model
— File with the base file name followed by RETAINED ELEMS.txt

— Contains the element IDs for the local model

— Can be used with the Retained From File option in defining the local submodel
dialog box

— Can be re-used during playback of a session log

 Note that local and global models can be recreated by the using
the original FE model and the RETAINED ELEMS.txt file

 FRANCS3D tools automatically create an AUTO_CUT_SURF for
the local portion and a GLOBAL _CONNECT_SURF for the

global portion

21
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Import Already Divided Model

« |f the user has already divided the FE model into

global and local model files, these files can be
Imported directly.

Select Type of Import

Model Import Type

¢ Import a complete model.

Import and divide into global and local models.
(highly recommended for large and/or complex models)

& Import an already divided model.;

Specify the Files

Mesh File Type
 ANSYS & ABAQUS  NASTRAN

Mesh File Names

Global File: |

Local File: |

Part 5
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Import Already Divided Model

 This option can be used:

— Once LOCAL and GLOBAL FE files are saved
using the second option (import and divide) In
FRANC3D

— If the FE model is divided using other tools/software

* |t is important to remember to collect the node sets
(components) that define the cut-surface between the local and
global portions so that these can be selected later when
merging the cracked-remeshed local portion with the global
portion

23
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Export Model

File Export menu item can be used to save the FE model data
without saving the FRANC3D .fdb

User selects the analysis FE model type and enters the file name
Used to convert FE model files from one type to another

Enter a file name

Mesh File Type ‘

7 ANSYS (" ABAQUS " NASTRAN r
Mesh File
a & [Tass 3] NewDirectory
Directories X [ | Files in C:\Temp\Cube\Ansys |
=X = =] -
# [ Autodesk D Ansys_Cube.cdb
B e Note that FRANC3D tries to
+ 1 cygwinB4 D Ansys_Cube_GLOBAL cdb
7 ] Jane [[] Ansys_Cube_LOCAL cdb < ’9
7 [ PerfLogs [ Ansys_Cube_sub.cdb as S _throu h as much O f
# (] Program Files [ 7 Ansys_Cube_sub_full.cdb p g
# (] Program Files (x86) [ Ansys_cube_sub_STEP_001 cdb
# (] Python27 [ Ansys_Cube_sub_STEP_001_full cdb -
+ 1 RegBackup D Ansys_Cube_sub_STEP_002.cdb t e F E ata aS pOSS I e SO
7 ] SIMULIA "~ |[1 Ansys_Cube_sub_STEP_002_full.cdb !
= (1 Temp [ ] Ansys_Cube_sub_STEP_003.cdb - -
= (1 AnisotropicThickPlateShear [ Ansys_cCube_sub_STEP_003_full.cdb CO nve rted fl I eS m I ht h ave
#[] Anisotrof picThickPlateTension [ Ansys_Cube_sub_STEP_004 cdb g
# (] Brueggert [ Ansys_Cube_sub_STEP_004_full cdb
= (1 CenterThruCrackPlate [ Ansys_Cube_sub_STEP_005.cdb - -
1 CornerCrackHolePlate D Ansys_Cube_sub_STEP_005_full.cdb d ata th at I S n Ot CO m patl b I e
1] Cube [ Ansys_Cube_sub_STEP_006.cdb b
= ] Abaqus [1 Ansys_Cube_sub_STEP_006_full.cdb
e Ansys [ junk cdb
=3 Cube_test_rings
# [ 1 Mastran =l
File name: |Ansys_Cube_EXPORT File type: [Ansys Files (*.cdb,”.CDB) E|
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Demo & Hands On (Homework):
FE Model Import

TRANCID o Tutorial #1.
Crack Insertion and Growth in a Cube

Download & Install

Instructions

Brochure

Tutorial for ABAQUS Users

Tutorial for ANSYS Users

Tutorial for NASTRAN Users

Tutorial for SIERRA Users

Benchmark Reference

Training Slides

Download Files

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

25
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http://www.fracanalysis.com/software.html

FRANC3D Tutorial 1

AN A A A,
AT AV A
A\agﬂ"‘sﬁ

ABAQUS NASTRAN
» 10x10x10 cube; units of length are mm Yy
» subdivide edges for meshing using 10 to 20 subdivisions
* use quadratic brick or tetrahedral elements X
« material properties: E=10000 MPa and v=0.3 z

« uniform traction (a negative pressure) on the top surface of 10 MPa in Y-direction

* bottom surface constrained in the y-direction, bottom left edge is also constrained in the
x-direction, and the point at the origin is also constrained in the z-direction
26
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FRANC3D Tutorial 1

Step 1: Build the FE model or use the pre-made model

- from FAC downloads

Step 2: Extract local sub-model portion
—  node component/set for cut-surface(s) automatically created
— write local and global portions as separate model files
— local and global FE data automatically made consistent

Step 3: Import sub-model portion into FRANC3D
Local and
| T global
Local and : \ defined in
ocalan | FRANC3D
global ‘. | e
defined in B :
FE code | ,
|
|
| a /
|
|
|
|
|

27
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Demo/Hands On (Homework):
Importing and Dividing FE Model

Part 5
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FRANC3D Tutorial 1 — Import FE Model

For Step 2 when using FRANC3D:

H ' FRANC3D:

=l X

File Edit Cracks Loads Analysis

Fatigue Frefting Advanced

Help

Open.. Ct-O
Set Work Directory..

Ex

—

Playback.
Quit Ct-Q

Select Type of Import

Model Import Type
 Import a complete model.

- Import and divide into global and local models.
(highly recomonded for large andl/or complex models)

" Import an already divided model.

Cancel

FRANC3D
Version 7.0.1
Display
™ Markers
¥ Vectors
W Polygons
¥ Text
™ Mesh

(reset) (d)

Select Input Mesh File

Mesh File Type
& ANSYS  ABAQUS " NASTRAN

™ Extra load files

Mesh File

a @ ||“_'| F3D subdivide -

Directories Xl Files in El\current sim

15ys\Cube\F3D

[T swii_tesl_models |
(1 swri_v?
(23 thin_plate_edge_crack
1 Tstress
(1 tutorial lug
[ | veet_brick
(1 wash_two_half_cyl
(C1 wash_two_materials
(2] WORKBENCH
(23 xfem comparisan
7 ying
£ zane
(] Abaqus
20 Ansys
=1 Cube
1 Complete
k|
® (] Linear
1 model

‘Impon an uncracked mesh model

=1 Disk

Import and divide
ANSY'S cube model

= (1 Plate
(21 Nastran =

File name IAnsys_Cube.cdb

File type: [Ansys Files (*.cdb,” CDB)

Cancel | Back |
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FRANC3D Tutorial 1 — Import FE Model

Submodel Tool:
« Elements shown in red are retained when the model is Cropped

 Rubberband Box tool demonstrated

Cropping Opfions. Dusplay
cmem e

. .::" :", o P
e

=

[ e e Resd
e Sams I :
e —  After selecting
(‘E\pmrnl—nr(l!me!ll_l# Capturs image
€ JEe | S
e the elements to
: retain and using

=== the Crop button
— select Next.

Define o Local Submode

ons
e mem

Retsnif. & OneHoeln © ANodes

¥ snow slems I~ Show cuting
=
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FRANC3D Tutorial 1 — Import FE Model

Submodel Tool:

« Local and global portions saved along with the list of retained
elements; the latter allows for scripted restarts (i.e., playback).

-
Save the Files

Save the Global and Submodels

Directory Set Directon| Cut-surface mesh facets retained

E:current sims\zane\Ansys\Cube\F3D subdivide

Global File: IAnS!.-’S_Cube_GLDEh‘\L.Cdb

Local File: IAnsys_Cube_LDCAL.cdb

Retained File: IAn sys_Cube_RETAINED_ELEMS it

—

=) N

Note that there are no
boundary conditions on
this particular (local) sub-
model selection. L
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Demo/Hands On (Homework):
Importing Complete FE Model

Note: you need to File — Close the prior import.

Part 5
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Importing Full Model

Import complete cube model:

-
Select Type of Import

Model Impor Type

= Impor a complete model

Import and divide into global and local models.
(highly recomonded for large and/or complex models)

" Import an already divided model.

Cancel

/ Use mouse to

rotate model

Select Retained BC Surfaces

Select all
Unselect all

Show surfaces
Read refained file

Show node sels 7}
Show surf sets z x

Display

¥ Markers
W veciors
¥ Polygons
I Text

I~ Mesh

I Fronts

(reset) (d)

Save | Read |
B a
ALl

Wigw options

Recenter

Capture image

L_‘_gH@

Shift+Click to select surfaces

Back |[ nen
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Select Retained BC Surfaces

Select all

s

Show node sets

Show surfaces
Read retained file
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SRR
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ALY

W
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X
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RN

LY

NLENN
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DY

Display

¥ Markers
¥ Vectors
¥ Polygons
WV Text

I~ Mesh

I Fronts

(reset) (d)

Save | Read

GG Dals
RIrLaE

View options
Recenter

Shifi+Click to select surfaces

Cancel

Select Retained BC Surfaces

Selectall
Unselect all

Show node sets

Show surfaces
Read retained file

Red is retained

LAV

N

S S Ny

ARV

SRR

Y

Display

¥ Markers
W Vectors
™ Polygons
¥ Text

™ Mesh

™ Fronts

|[reset) (d)

Recenter
Capture image

e L I

Shift+Click to select surfaces

Cancel

Back |[ Nex
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FRANC3D Tutorial 1 — Import FE Model

Surface mesh facets are retained where boundary conditions are applied
and selected to be retained.

File Edit Cracks Loads Analysis Fatigue Frefting Advanced

Surface with boundary conditions has mesh facets retained | ==

Reminder — you can
not insert a crack
Into a surface where
facets are retained.
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Demo/Hands On (Homework):
Viewing the Model

Part 5
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FRANC3D Tutorial 1 — Camera Position

File Edit Cracks Loads Analysis Fatigue Fretting Display Advanced

Help

Default view control:

Left mouse button — rotate
Center mouse button — pan
Right mouse button — zoom and spin

Capture — saves current model view to a file.

Center mouse button + SHIFT key:
front clipping plane

. Right mouse button + SHIFT key:
ok back clipping plane

FRANC3D
Version 8.2

Display

¥ Markers

¥ Vectors

¥ Polygons
v Text

I Mesh

|Ready.

Part 5

™ Fronts
{reset) (d)
—— Saved
: camera
Save | Read =,
vabe positions
Cw % '
_View aptons | provide
_meens | €3ASY WAY
Capture image to qUiCkly
. [ |
change to
different
VIEeWws.
4
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FRANC3D Tutorial 1 — View Options

File Edit Cracks Loads Analysis Fatigue Fretting Display Advanced Help
\ff;:.’f,‘;"ﬁ | B Set Speed Manager |
Display -
¥ Markers 'D'Dh ons
¥ Vectors W Show Axes [~ Different Front/Back Colors
¥ Palygons
W Text
= Set Speed
I Fronts Rotaion — 1x ———_+—— 2x —+|
(reset (@) Translation 1% ——— F——— 2y i'
Zoom Ax———F— X il
Save | Read Spin Ax - 2x il
Sl L]
TEE® Cutting Planes
T [ [ _postion
Ti=rT] [T X-plane = I 0
C |___||®| I Y-plane & I 0
/ [T Z-plane & I 0
s Dismiss |

Controls the speed of
rotation, translation and
zooming when “moving”
the model with the mouse.

\

| Ready.

Allows user to cut away a portion

of the model based on cutting

planes aligned with the global

Cartesian axes. 37
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FRANC3D Tutorial 1 — Recenter

(or use Ctrl key and left mouse button) ST
' Set Rotation Center S I o !
{* Interactive
C ByNode: 1iode D | 0 Default center

L of rotation is
X i

_ the center of

4.6()9?6' 4_41192| 511879
the model.
Undo | Dismiss
Setcenter View

Interactive

Cancel Accept

38
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FRANC3D Tutorial 1 — Clipping Planes

Ll 1 SAL
™ Mesh

(reset) (d)
| Clipping planes allow one to cut away the

%g‘% front and/or back of the model to see inside.

@&@@1

View Options | |

Reo

L. ﬁ@l\

‘,\

cancel | accept |
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FRANC3D Tutorial 1 — Measure & Box Zoom

s

™ Mesh

| (reset) (d)

Save | Read

Bl Lol
AL Lok

View Options |

Iln I

s

™ Mesh

| (reset) (d)

Save | Read

URDa
i Lalss

View Options

o

L

center

sl

Length: 325336
First Point. (2.02063, 9.97899, 10.0367)
Sscond Point (2 38057, 674581, 10)

Direction: (0110638, -0.993797, -0.0112831)

Measurement tool gives
the length on the surface
or the coordinates for a
single point (if you don’t
drag the mouse).

Box zoom tool allows one to drag a box to

-

Part 5

s Zoom in on a region of the model.
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End Part 5
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