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Introduction

eta/DYNAFORM TRAINING MANUAL

This training manual was created to familiarize new users witD¥NAFORM Version
3.0. The exercises in this training manual include pre-processing liresuhta,
creating a finite element model, defining parts as tools, sdttingng pararaters (blank
material angroperty, punch velocity, binder force, etc.), regulating the values of
adaptive mesh, and seamless and multi-stage sheetfonetialg processes.

It also includes creating an LS-DYNAput deck file and post-processing the results of
LS-DYNA including blank trimming and springback. In advanced training, a more
complex drawing case is introduced that examines defining draw beads and adaptive
mesh. Multi-stage sheet metatming processes also are dealt with in this case.

eta/DYNAFORM 3.0 1



Introduction

eta/DYNAFORM 3.0 MENU SYSTEM

etaDYNAFORM 3.0 is a pre- and post-processor which utilizes the MOTIF Graphic
User Interface. The main mdow of the user inteste consists of six parts: the Menu
Bar, Display Area, Prompt Window, Dialog Window Display, Display Options and Icon
Bar.

Menu Bar Icon Bar

P T T

BeH# 4 LREL DLL0K Lz HAMX ¢17

Dialog Window Display Display Area Prompt Window Display Options

MENU BAR

The top of the eta/DYNAFORNMB.O interbice is composed of a series of menus
referred to as the “Menu Bar”. The menu system is setup as a tree structure; choosing an
option on the menu bar opens a menu that branches out into sub-menus or pop-up dialog
boxes. Brief descriptions for these menus follow:
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File 1. Open, create and save an eta/DYNAFORAhtase file.
2. Import and export data to and from E&XNAFORM.
3. Print setup and print.

Parts The parts menu is used to edit, manipulate and define parts. By default,
every entity created or read into DYNAFORM is assigned to a part.

Define parts as tool/blank.

Create and assign blank materials raogerties.

Generate and assign material stress-strain relationships, tool travel

velocity, and binder force.

4. Calculate the minimum distance between tool pieces, and auto
position tool pieces and blanks.

5. Animate tool motion; define draw bead geometry &mde load

curves.

Tools

wNh e

=

Generate and modify Point/Linefi$ace data.

Create, opy, transform and manimte Nodes/Elements.

Check element criteria (boundary, overlap, warpagegdsmtio,
etc.).

4. Createboundary condition.

Preprocess

w N

Analysis Set LS-DYNA control parameters, write out an LSMA input deck
file, and run analysis dctly from etaDYNAFORM window.

Postprocess View analysis results and draw Forming Limit Diagrams.

Setup Set up the concerned parameters in building a finite element model.
Utilities Commonly used utilities areguped in this menu.

View Manipulate the position and perspective of the model display.
DISPLAY AREA

Models and graphs are displayed in this window.

PROMPT WINDOW
Displays messages and prompts to the user.

DIALOG WINDOW DISPLAY
Commonly used dialog boxes suchCasate Part are displayed in this area for user
convenience.

eta/DYNAFORM 3.0 3
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DISPLAY OPTIONS
Displays the current part and model display properties.
ICON BAR
Open Print Top Rear Virtual X Virtual Z Screen X Screen Z Zoom Fill Redraw

View View Rotation Rotation Rotation Rotation

=]

Bel | | | OEgel $Higoxiz HAX ¢/

New Save Part Side Isometric  Virtual Y  Free Screen Y Pan Trim Clear
On/Off View View Rotation Rotation Rotation Window

Refer to the User's Manual for additional informatioreach icon and itRinction.
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Opening/Creating an eta/DYNAFORM Database File

Getting Started
Type ‘dynaform’ (or an alias if one exists) in the UNIX window &ativate the
etaDYNAFORM program.

e O S B

i ‘ Current Part:
|

|| [ Active Window [ Shade

| [ Depth Cueing [ Work Pl
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Creating an eta/DYNAFORM Database File

Command: File/New

1. SelectNew from theFile menu and eta/DYNAFORM displays tiNew File dialog
box.

| Filter

| Directories
| hp22/dir_yan/.. | o
| hp22/dir_yan/.dt '
| hp22/dir_yan/.netscape

| hp22/dir_yan/.sw
'hp22/dir_yan/core

| hp22/dir_yan/d_fordreinf
I ruce

Draw type
Unit type

2. Selectinverted Draw from theDraw Type pull-down menu.
3. SelectMM, TON, SEC, N option in theUnit Type pull-down menu.

4. Choose the dactory in which you want the eRYNAFORM database file to be
created. Type the database file name in the type box. For this exercise, type
‘dftrain.df.” The recommended practice is to add the extensibfor dynaform) to
newly created files.

5. Click OK to exit. The etddYNAFORM database file is created and the file name is
displayed in the top of the prompt window.
Note: Refer to the Application Manuédr a description of draw type.

6 eta/DYNAFORM 3.0
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Reading GeometryData
Command: File/Import

1. From theFile menu, sactimport and thelmport Files dialog box is displayed.

Filter
1/hp22/dir_yan/=*, lin

dir_yan/..

dir_yan/.dt
dir_yan/.netscape
dir_yan/.sw
dir_yan/core
dir_yan/d_fordreinf
dir_yan/dir_bruce

Format Line Data —

Selection
/home1/hp22/dir_yan/

2. Select theFormat pull-down menu and choose between the two types of geometry
data file: IGES and line data. For this exercise, seélawt Data. All files with the
suffix .lin will be listed in theFiles box.

3. From the file list, select BINDER.LIN and clic®RK . The geometry will be displayed
in the X-Z plane view.

4. Repeat the above steps and read in the filANBCLIN.

Note: DYNAFORM/FEMB files are line dta files created (written) by either
etaDYNAFORM or eta/FEMB. IGES files will have theuffix .igs

eta/DYNAFORM 3.0 7
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Save/Save As

When you finish a session witetaDYNAFORM, save your model to the
etaDYNAFORM database file Here you close it. You should also save pegatly
while you work so that you do not lose your work in the event of a power interruption or
hardware problem.

There are two commands that you can use to save a databaldilBave and
File/Save As.

1. UseSaveto save changes to an existing database file. The save commangmaves
file under the same name with which it was last saved andceplthe previous
version.

2. UseSave Asto create a new filander a new name.

8 eta/DYNAFORM 3.0
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View Manipulation

At the top of the Display Window, the center of the Icon Bar contains several
functions for manipulating the model’s ortation. The user may manigté the view by
clicking on any of these options: Top, Side, Rear, Isometric, Freaati®tg Axis
Rotaton, Zoom, Pan, Fill, Trim Window or Active Window. The user can also open the
View menu to get a list of other functions related to model display.

1. Selectlsometric. This places the displayed geometry in an isometric view.

2. Rotate the geometgynamically about the Z-axis approxately 90 by using thez-
Axis function ofView/Rotation sub-menu.

3. SelectFill from the icon bar. This makes the displayed geometry fill the screen.

T T
-r.',""
i
ETR-TY HFFORH
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Editing Parts in the Database

All geometry in etdDYNAFORM is based on parts. Every entity, by defaultl e
created or read into a part. The parts menu is used to edit, manipulate, and define parts.

Command: Parts/Edit

1. From theParts menu, choose thgdit button. ThePart Edit dialog box is displayed
with the two parts that are defined in the database.

| Caolor

MName

Modify Delete

The parts are listed by part name and property idsitdh number. If the part name
is displayed in color, it signifies that the part is currently on. Otherwise, the part name
will be displayed in white signifying it is off. The user can modify the name, ID number
and color of the parts, create a new part or delete parts.

2. SelectColor. This displays th&elect Colordialog box. Selct the color yellow to
change the color of BINDER.S from red to yellow and sell@otlify. Change the

color back to red by repeating the step.

3. ChooseCloseto exit.

10 eta/DYNAFORM 3.0



eta/DYNAFORM Training Manual

Current Part

All lines, surfaces and elements createllautomatcally be included in theurrent
part. The current part name is displayed in the Display Options window at the lower right
of the graphics screen in its part color. Prior teating any new lines,usaces and
elements, make sure the desired part is current.

When automeshing surfaces, the user may assign the intended elements to each
individual part containing surfaces; thus, having the desired target part current is not
necessary.

Command: Part/Current

1. SelectCurrent from thePart Menu and thePart Current dialog box will display.

Select by Cursor

Select by Name

PO0OOOD0D2 2
PO0OOOD0D3 3
PO0O0O0004 4

2. The default function iselect by Cursor at Line Click on one of the lines of the
BLANK (green part) with the left mouse batt. The part BANK.LI will become

the current part. The user can also @&s#ect by Nameto perform the same
command.

3. SelectCloseto exit.

eta/DYNAFORM 3.0 11
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Turning Parts On/Off

Command: Parts/Turn On

1. From theParts menu, sedct Turn On and thePart Turn On/Off dialog box will be
displayed.

Select by Name

E 1
2

[ Only Selected On
|| Allon AllOFf |
:g Ok Undo

2. SelectCursor at Surfaceand click on BINDER.S (red part). This part will be turned
off. The user can do the same thing v8elect by Name

3. SelectOK and proceed with the next command.

4. SelectFill from thelcon Bar.
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Modeling From Line Data

Command: PreprocesdElement /4 Line Mesh

1. After selecting thet Line Meshicon, theControl Keys dialog box displays. Choose
Select Linesand pick four lines of the BANK sequentially in a clockwise or
counter-clockwise order, starting from one of the straight edges.

2. Enter a reasonably fine mesh density of ‘75’ for N1 and ‘100’ for N2 froniNtheof
Elementsdialog box and cliclOK.

T
L:"
&
ETRADOYrHNAFORH

Note: N1, N2, N3, N4 are the number of elements to be created along each of the 4
sides. If the mesh is uniform, only N1 and N2 need to be defined.

3. The generated elements are displayed in white DEMdAFORM prompts:
> ACCEPT MESH?

eta/DYNAFORM 3.0 13
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4. Click Yeswith the left mouse button to accept the mesh. This enables the user to see

the results of the mesh.

5. SelectExit to exit the4 Line Meshfunction.

6. SelectSaveto save the recent changes.

eta/DYNAFORM 3.0
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Auto-Meshing Surface Data
1. Turn the BLANK off and the BINDER on byarts/Turn on.

2. SelectPreprocess/Elements/Surface Meshind theSurface Meshdialog box will be
displayed.

Mesh Type

Tool Mesh —

@) Connected

" Unconnected

+| In Qriginal Part
Parameters

Max. Size 30,0
Min. Size 0.5

Chordal 0,15

Angle 20,0

Select Surfaces

3. In theMesh Typebox, seéctConnected

4. SelectSelect Surfacesind theSelect Surfacedialog box will be displayed. The user
can select theusfaces by part, by wdow or by mouse pick. In this exercise, select

Displayed Surfand clickOK .

5. In the Surface Meshdialog box, enter ‘16’ to set thBlaximum element size
Accept the default valug®r the Minimum element size Chordal deviation and
Angle. Chordal deviation controls the number of elements afwgle controls the

feature line.

eta/DYNAFORM 3.0 15
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6. Toggleln Original Part on. etaDYNAFORM creates and stores the elements in the
part from which they were created. If Original Part is off, etaDYNAFORM
creates and stores the elements in the current part.

7. SelectApply to create and optimize the mesh. The gateer elements are displayed
in white. etaDYNAFORM prompts:
> ACCEPT MESH?

8. SelectYesto accept the mesh.

v

L.

ETA/DYNAFORM

9. SelectOK to exitSurface Meshfunction.
10. ToggleDisplay Surfaceoff in the Setupmenu to turn off the swuate display.
11.Toggle the surfaces back on and them the BINDER off undeParts/Part on.

12.SelectSaveto save the change.
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Tool Definition

The Binder and Blank are now modeled. The next step is to read in the Die surfaces,
auto-mesh, and then create the Punch. This is done by copying the Die elements and
offsetting them by the thickness of the Blka The parts will then be assigned to a
respective Tool and most of the analysis parameters will be defined. Tuadsusing
the functions in th&ools menu.

eta/DYNAFORM 3.0 17
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Auto-Meshing the Die Surface Data
1. Read in the file DIE.LIN undefile/Import ...

2. Repeat Stefi-12 in Auto-Meshing Surface Datato auto-mesh the die surface. Set
the maximum element size to ‘16’, the minimum element size to ‘1’ and the chordal

deviation ratio to ‘0.05’.

L-
L
ETR-T¥HRFORH
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3. Next, selecPreprocess/Model Check/Auto Plate Normal

Le

g

ETR-TY HFFORH

4. SelectAll Active Parts in Control Keys dialog box and clicloone.

5. Pick an element of the Die with the left mouse button.

eta/DYNAFORM 3.0 19
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6. An arrow displaying the normal éiction of the element selected will be shown. This
arrow should be pointing in th& directon. If not, sedct No when asked if the
direction is acceptable. The elemantmal will be checked and re-oriented in the -Z
direction.

X

L,.

g

ETR-TY HFFORH

7. SelectSaveto save the change.
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Offsetting the Die Mesh to Create the Punch

After the Die elements have been normalized, the next step isate tine Punch by
copying the elements of the Die and eft;ng them in their normal direction by the
thickness of the Blank.

Command: Parts/Create

1. SelectParts/Createto create a new part called “Punch.”

2. SelectPreprocess/Elements/Copy

3. In the Copy Elements dialog box, selct Offset in the Type pull-down menu.
ToggleIn Original Part off and sedct mpy number 1. Once that is done, enter an
offset thickness = blank thickness + 10<%hickness.

4. SelectSelect Elementto choose the elements. Since we only want to copy the
elements that make up the U-channel of the die (not the flat surfaesy, thelSide
View option from thdcon Bar.

5. SelectDrag Window from the Select Elementsdialog box. Drag a window as
shown below and seleQK :

eta/DYNAFORM 3.0 21
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ETR-Ov HAFORH

6. SelectApply and clickOK.

7. SelectSaveto save the current changes.

Note: By turning the Die off, you could be left with only the “Punch” model
displayed.

22 eta/DYNAFORM 3.0
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8. Selectlsometric in the Display Options The punch will be displayed as the
following:

ETR-DYNAFORM
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Defining the Parts As Tools

Command: Tools/Define Tools

1. SelectTools/Define Tooland selecDie in the Tool Name pull-down menu. Add the
part called “Die.s” to be defined as the Die by ugvalgl. The “Die.s” and PID will

be displayed in thinclude Parts List field.

User Defined Tools

Tool Name Die

User Defined Tools Name

Define Contact

| Define Motion ]

Include Parts List

| gTool |

2. Repeat the above steijos the Punch and define "BINDER.S" as the Lower Ring.

3. SelectSaveto save the changes.
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Define Blank Material/Property

Command:Tools/Material andTools/Property
1. From theTools menu, sactMaterial to display theMaterial dialog box.

2. In this box, type Blnkmat’ for the name of the aterial(or any other name you like).
SelectType 36 and clickNew. The Material mendor this type will be displayed.
The user can change property values by clicking on the value with the left mouse
button, entering the new value and then hitting return.

3. Edit MATERIAL PARAM (N) to be 0.23 and clickok. The name of the defined
material will appear in th¥aterial field.

Material

Name

Type

Color

Matel ial

BlnkMat

Import !_Export
!Strain;"Stress Curve

Forming Limit Curve

4. Next, selectBlank Property from the Tools menu to display thé@roperty dialog
box.

5. In this box, typeBInkprp " in the Name field.
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6. SelectBELYTSCHKO-TSAY shell element, selediew and edit theUniform
Thicknessfield in the dialog box to be 1.0mm.

7. Click OK in theProperty dialog box, the name of the defined property appear in
the Property field in theDefine Blank dialog box

8. SelectTools/Define Blankmenu. Assign the aterial andproperty to “Blank”.
9. Turn all parts on byParts/Turn on/All on.

10. SelectSaveto save the changes.
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Auto Positioning Tools

Command Tools/Position Tool/Auto Position

1. etaDYNAFORM will now adjust the spacing between Tools and Blank based on the
default Blank thickness (i.e. 1.0mm).

2. Check the spacing between the tools by selegtutg Position/Min. Distance

3. In Min. Distance between Tooldialog box, s&lct BLANK for the First Tool and
PUNCH for theSecond Tool SelectOK and 1.000 appears in tiéstancefield. In
the prompt window, MIN. DIST. BEWEEN BLANK-PUNCH IN Z=-1.000E+01
displays.

4. Repeat the above step, this time seRONCH as theFirst Tool, andDIE as the
Second Tool This distance should be 42.01lmm. The distance measured is the total
draw depth and will be used in the nesttson to generate thguinch velocity curve.

o

ETR-TYHAF ORH
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Define Contact Parameters and Punch Velocity Curve

Command Tools/Define Tools /Define Contact

1. SelectDie in theTool Name pull-down menu for defining the Die ctatt.

2. Select contact typeorming-One-Way-S-S

3. Edit theStatic Friction value to be 0.11 in the parater dialogoox and selctOK .

Tools Contact

Contact Type

Dynamic Fri

Damping Co
Shell T

4. Repeat the step®r the Punch and the Lower Ring by esging their respective
name in theTool Namelist.

5. SelectPunchin the Tool Name pull-down menu, then st Define Motion/Auto
Create Curveand clickDone

DEFINE LOAD CURVE ||
ASSIGN CURVE |

AUTO CREATE CURVH

MANUAL CREATE CUF|
MODIFY CURVE

REMOVE CURVE
READ CURVE
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6. In the Velocity/Time Curve dialog box, type ‘1000'mm/s for velocity, and
‘41.01’'mm for stroke distance. The stroke distance = the distance measured
previously between the Punch and the Die '42.01'mm -the Blank thickness
1.0mm=41.01mm.

7. SelectFull Screento display the punch velocity curve as shown below.

—— PUNTRYEZ T DTP= 402EHR,

1. BEBE+E3 +

9. BEEE+E2

g . gauae+a2

7 BEEE+A2

. BEEE+EA2 |

WELOCITY

3. HAAE+EA2

4. BAAE+EAZ |

3. BEOEE+E2 |

2. dBEBE+@az2

1. BAAE+EZ

H . AADE+AEA -

.
= [ar] ) [a ] [nN] o [ [nN] =] o [a ] o
: F B & 8 & &5 8 & 8 & &
[} Ll L Ll [} [} Lol [} [} Lol [} ]
=) ] = = i) = =) i) = = i) s ]
) =l =1 =) &=l =1 =) =1 =1 [ =) &=l
=l = = ol o = =T [w=} [3x} =] =l =T
= =T [wa] — — o [ na o [xs] =T =r
TIME

TOOLS MOTION CURVE

8. SelectDone and therExit.
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Defining Lower Ring (Binder) Force Curve

1. FromTools/Define Tools select_ower Ring in theTool Name pull-down menu.
2. SelectDefine Force/Auto Create Curveand clickDone

3. Type ‘200000’ N in the force field and cliahk.

- Begin Time D). 000e+(
 Force 200004

End Time 4.479%e—(

4. SelectFull Screento display the Binder Force Load Curve as the following.

N T T T T T T T T T T T T T T T T T T T T T T

1. BEBE+AS
1. BEEE+EAS -
1. 480E+E05 -

1. 2EEE+@AS |

BINIER FORCE

. PAAE+EAS

2. BEpE+Ea4

E . BBBE+24

4., BEBE+@a4g -

2. BEBE+EAg |

£ . BEBE+EEA

[ .
= [ur] ] [aN] [aN] [u] [u] [aN] [u] [x¥] [uN] a8}
g 8B 8 8 & &8 & & & & £
L [ [ [ [ L [ ] [ L il [}
=) ) ) ) ) ) =) & ) =) i) )
= = = = = = = &) = =l = =l
= = ] 3w =] =] - m 3] %] = ~
=1 = oo — — o o (3] m o = =
TIME

BINDER FORCE LORD CURVE
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Preview Tool Animation

Command Tools/Animate

Before running the analysis, the user should preview the tools’ animation. Select
Tools/Animate to see the results.

T

.

T

ETR-OVHFFORH  HiddenSurfacs
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Run Analysis
1. Open the dialog bornalysis from theAnalysis menu.

2. SelectDYNA940 Input File for Analysis Type.

Note: The user has the option of two analysis typegha950 Input File and
Dyna940 Input File. There is a slight difference between hgna950 Input
File and theDyna940 Input File dialog boxes. The user can compare their
contents with the following two figures. If the user seleDi;a940 Input
File, the user will toggle the butto8pringback to get a NIKIN file after
running. If the user setts Dyna950 Input File, the user will toggle the
Seamlessbutton in theAnalysis menu. TheSeamlessfunction can directly
handle trimming and springback when running. For mettaigd information,
please refer to the User's Manual.

Analysis
Analysis Type

Dyna940 Input File —
Control Parameters

[ Gravity Loading
«| Dyna Initial (Dynain)
«| Spring Back (Mikein)
+| Adaptive Mesh

Adaptive Parameters

+| Defined Tools Only

i

Terminate Tim 0, 04117
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Analysis _I

Analysis Type

Dyna950 Input File —
Control Parameters

[ Gravity Loading

+| Dyna Initial (Dynain)
«| Seamless
+| Adaptive Mesh

Adaptive Parameters

+| Defined Tools Only

3. Check theControl Parameter menu to make sure all of the parameter values are
acceptable.

4. If Adaptive Meshis needed, the user can open the associated dialogue box and check
the values of the parameters. In this case, the user need not use it.

5. Type ‘dftrain’ in the File field and DYNAFORM training exercise’ in the Title
field.

6. The input files will then be witen and the user can submit them to LS-DYNA.

Note: Two files are written out, dftrain.dyn and dftrain.mod. Dftrain.mod contains all of the model
data which is referenced by an ‘include’ statement in the dftrain.dyn file.

Note:  Once the job is submitted, type ‘ctrl-z’ in the window where the job is running. Then type ‘bg’
once the Unix prompt appears. This will put both Dyna and Dynaform in the background. Then,
to update the job runtime, simply type ‘kill -2 ps’, where ps=dyna process #. If a Sense Switch
other than SW2 is desired, create a text file called ‘switch’ with that particular switch listed (i.e.
sw1l, sw3 etc.). This switch file should be located in the directory where you enter the ‘kill -2’
command. Now, instead of the default sw2 switch being used, the command saved in the switch
file will be used.
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Note: The analysis can also be submitted from the Unix command line by typing ‘dyna i=input
filename.' Dyna is the alias to run LS/DYNA and the input filename would be dftrain.dyn in this
case. If more memory is required, the command ‘dyna i=input filename memory=# of words
short' can be used to submit the job and reallocate the required memory, where ‘# of words
short’ is the additional memory required in bytes.

Once the job has finished running, we will post-process the results in
etaDYNAFORM and trim the Blank Here running the Spring Back analysis. We will
then post-process those resultetaDYNAFORM.
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Post Processing Forming Results

etaDYNAFORM can read angrocess all the available data in the D3PLOT file.
In addition to the undeformed modedtd, the D3PLOT file also contains all requested
result data (stress, strain, time brgt data, déormation, etc.) from LS-DYNA.
etaDYNAFORM will automatcally create a new database cali@8plot.df’ into which
we will read in the D3PLOT file directly.
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Post Processing — Reading a D3plot File

1. SelectOpenin theFile menu and th@pen File dialog box is displayed.
2. TogglePostprocess Fileon and choosé3plot.

3. Selectd3plot in theFile field and clickOK .

Filter
_van/dir dftrain/d3pl ot|
Directories

P/ dir_yan/dir_dftrain/. :

2/dir_yan/dir_dftrain/.. |

# Postprocess File |d3plot — |

Selection
- dftrain/d3pl 01:JI

1-1s940 |
2 -1 5930 SERIES '
3 —1.5920 SERIES

4 —1.5930 SERIES CRAY
5 -1 $920 SERIES CRAY
6 —DOUBLE PRECISION
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5. In the dialog boxSelect Stepselect the stepou need. For this exercise, toggle the
buttonAll .

Select Step

" Arbitary

5.089714E—-03
1.017973E-02
1.526993E-02
2.035990E-02
2.544987E-02
3.053984E-02
3.562981E-02
4.071977E-02
4.580025E-02

6. SelectAll Components All of the D3PLOT files will be read into e@YNAFORM.

Select Components I

All Components

User Selecte

SIGRAA, ORI
SiGRkA YYD
GHGRAA, Z P
55
S

A Y BMID)

Tk Y (M)
A7 (b

7. Keep only the Blank on by usiRarts/Turn on.

8. Selectlsometric View from thelcon Bar.
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Post Processing-Animating a Contour

1. Select Postprocess/Animate Contourand the Animate Contour dialog box is
displayed.

2. SelectOthers from theComponentspull-down menu and then sek theThickness
component.

Animate Contour
Component Others ™

Layer I

HICKNESS

MAX_VONMISES

Frames

Increment
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3. SelectDisplay Option, set theContour Color Type to Continue in the Display

Option pull-down menu and seleCiK .

Type

0.000.00
FITEENE

Display Option
+| Plot Title
| Show Element Qutline

Deformation Scale 11,9 |

Contour Bar Orientation

Horizontal

Contour color

Lower E+00

4. ToggleShadeat the right hand corner of the screen in the Display Options.

eta/DYNAFORM 3.0
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5. SelectPlay. eta/DYNAFORM will construct and anae the thickness camir plots
for all 10 times steps. The contour plot for the 10th time step is shown below.

OF_TRATN LEEEE S

STEP 1@ TIME = 4.4738346E-82
THICKNESS

1. B158E+H3Aa
1. BBEE3E+EE |

1. BEESE+EE

8. 8219641
9.BSE2E-G1

9. 7BEEE-A1

9. 3334E-91
8. 4777E—&A1
9. 4B2EE—A1
9. 3EB3E-G1
9. BSESE—E1

z 5, 1748E—@1

v
9.B981E-a1
X

ETA-DYMNAF ORM HiddenSurface

8. B2 34E—A1
9.B234Ea1 ©

6. The user can see the individual frame by togglindividual Frame on and to
discontinue the animation, setStop from theAnimate dialog box.

7. SelectClosein the Animate Contour dialog box.
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Post Processing-Plotting a Contour/Listing a Contour Value

Command:Postprocess/Plot Contour

1. SelectPostprocess/Plot Contour

2. Select Steg10 with theCurrent Frame slider, selecOthers from the Components

pull-down menu and select thi&icknesscomponent.

3. Click Plot. A contour plot is displayed similar to the one on the previous page.
OF_TRATM iBesEE
STEF 1@ TIME = 4.47368348E-42
THICKMESS 1. p1soEEm

1. BRBZE+HAA |

1. BEESE+HEE

9.8219E-61

9. BSE2E—E1

9. 7BEEE-A1

H
-
-

9. 53334E-1

9. 477F7FE-@1

9. 48241

9. 3263E-@1

9. BESESE-@1 |
z 5. 17481

T
9. @98 IE-EA1
*

ETH-DYNAF ORM HiddenSurface o, B2 I4E-E1
0.B234E81 O

4. SelectList Contour Value.

5. The default setting iSelect By Node Pick a node on the model by clicking the left

mouse button.
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6. A table appears in the lower left region of the display area indicating the thickness
value for that node.

INDEX NODE ID THICKNESS
1 6162 0.9400

7. SelectProfile. This option displays the contour value for all the nodes in the model
and lists them in a table. The table size is limited to 10 values. Scan through the table
by using theBrowse Valuecommands to go to the previous and next table listings
respectively.

OF_TRATN i BRRIE =

STEP 2 TIME = 4.976/7323E-43
THICKNESS 0. 0935E—1

9.8BEIE-E1 ||
8. 87EPE-G1
8.87126-91
9.8E38F-41
9. 95E4E—A1
9. 894B3E-A1
9.89415E-41 .
9.9341E-41 -
9. 9EBEE-G1

9.9132E-41

INDEX | NODE 1D [THICKNESS B.auEEal
1 7650 | 1.p0Alc+al
z 7651 | 1.0001c+00 9., BE4E—E
3 5557 | 1.P0@1e+0E
4 7549 | 1.00dlc+ad
5 5996 | 1.0081c D8 9. BassE—
B 5396 | 1.0001c+08
B 5957 | 1.00d1e+@d 9. BRSSE—a
E 7652 | 1.0001=+00
E 5896 | .opAlerEA |

rTace 9. pR2ZEE—E1

[E 5959 | 1.PP0lc+0d R
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Post Processing - Plotting a Contour with a Forming Limit Diagram

This feature displays a contour plot based on a Forming Limit Diagram that is read in,
or defined by the user. The Forming Limit Diagram is based on mapesiaérties N, R,
and T (where N = Resistance to Necking, R = Anisotropic Hardening Parameter, and T =
Thickness).

1. SelectPostprocess/Plot FLD
2. SelectEngineering in Strain Type.

3. SelectDefined by n, r, tin FLD Curve and set the r value to e 1.04. Accept the
default values n=0.23 and t=1.0.

4. Select thavliddle surface in th¢.ayer pull-down menu.

5. Choose the 1btime step in th&€urrent Frame.
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6. SelectPlot.

Plot FLD
e

n (0.0-0.5)

r(1.0-5.0)

thickness{mm)
[Middle

Display Option

44
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7. The FLD will be displayed in the left upper corner.

OF_TRRAIH
STEP 18 TIHE = 4,473B54EE-B2
BOTTON
H'd_'||'_|| StraintTrue FLIO
1.8
G
— LI e
8.5 A.8 Ba.5

Minor Strain

I

L

ETR<DvHAFORA HiddenSuarf ace
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8. SelectList FLD Value in the Plot FLD dialog box and selt ALL . This will plot a
contour based on the FLD curve defined anltishow all the elements ¢ations on
the curve. This will also tabatle the 10 elements with the highest strain values along
with their formability $atus (i.e. Buckling/ Marginal/ Critical/ Fail), as shown below.

OF_TRAIM

STEF 1@ TIME = 4.473B346E-02

BOTTOM

Major Strain(Trus FLD)
1.0
;F
T T T T T T T
.5 a.a

Minor Strain

INDEXELEM #  MRJOR MIMNOR | DEVIATION STATUS
1| 26843 | B, 13668 |-8.8125 |-d. 1581 Safe
2| 4856 | B. 1872 [-B.8836 [-B. 1668 Safe
3| 4854 | B, 1952 |-8. 8817 [-6. 1681 Safe
4| 2846 | ©.1919 |-B. 8024 |-6. 1642 Safe

z S| 4853 | B. 1762 | B.09047 |-B. 1657 Safe

¥ B | 2845 | A.1828 |-8.68865 |-A.1673 Safe

7| 4855 | B.1848 |-B. 8683 |-0. 1676 Safe

® 8| 4857 | 0. 1852 [-0.8164 -6, 1683 Safe

9| 2844 | B. 1856 [-B.8113 |-B. 1683 Safe

ETH-TYNAF ORM HiddenSurface 18 | 2755 | @, 1766 | B. 006> |-@. 16aa Tato

9. SelectOK in theList FLD Values dialog box.
10. SelectClosein Plot FLD dialog box.

11. Exit Post Process
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Trimming the Blank

etaDYNAFORM has a trimmingunction that allows the user to trim the blank
before running a Spring Back analysis. For this exercise, we will read the NIKIN file into
etaDYNAFORM, view theformed blank shape, trim the blank based on a given trim
line, submit the job to LS-NIKE, and then post-process the results.

1. Create a new database calléfirain3.df'. SeectDraw Type - Springback.

2. Command File/Import
SelectFile/lmport and choos#like3D Input in theFormat pull-down menu. Select
the file nikin.nik . Repeat the above step tgiont trimline.lin file in theLine Data
format intoetaDYNAFORM. The user will get the following figure.

T

m

-
ETR-Ov HAFORA

eta/DYNAFORM 3.0 47



eta/DYNAFORM Training Manual

3. Command Tools/Blank Miscellanies/Trim

The dialog box will appear on the screen. Choose the trim line on the screen and select

OK.

R
i

L2
u
ey
Etsay
e

e
T
SO

FFORH

ETR-D¥Hk
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4. Another dialog box appears on the screen for the usergct $ké direction of the
trimming and etddYNAFORM prompts the user to se&lt anode for the origin.

Select onenode and toggl®efine By 3 Locationoff in the LCS dialog box to enable
theU, V, andW Axis buttons.

LCS

[ Defined by 3 location

Type

Origin
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5. Select th&V Axis from theLCS dialog box as the trimming diction and presSK.
TheW Axis dialog box appears:

6. SelectAlong Axis from theW Axis dialog box and the following dialog box will
appear. Sele@tlong X andDone

ALONG AXIS

ALONGX |
ALONG ¥ i
ALONG 7 ‘
ALONG U .
ALONG V |

7. TheW Axis dialog appears. Sele©K. Then, tha.CS dialog box appears. Press

OK again. TheTolerance dialog will then be displayed. Accept the default value
in theTolerance dialog box.

8. A text window appears on the screen.R¥&AFORM prompts:
> EXCLUDE ELEMENTS FROM TRIM LINE?
SelectYesand see the result of the trimming.
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9. OpenPart/Turn On and turn off TRIMLINE and TRIMOUT. This enables the user
to see the trimming result in part MAT0O0002.

L,.

g

ETR-Ov HAF ORH

Since we will be running a lineattasic analysis, some locations must be constrained
on the Trimmed Blank model to eliminate rignddy motion. We will do this by using
Single Point Constraint(SPC) to constrain the minimum 3 points. The constraint
sequence, shown in the following figure, is based on the global catedipstem.
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Y SPC - Z direction

SPC — XYZ directionse
Node #1 \
« X SPC - YZdirection
Node #2

10.The user should sattnodes on the swate of the blank to constrain the rigid motion.
Change the view tdop View. SelectPreprocess/Bandary Conditions and a
dialog box is displayed on the screen. Chd®B€ OPTION, selectDoneand the
SPC Setdialog box displays.

LOADING OPTIONS

HSPC OPTIONS

INITIAL VELOCITY
' R.B. STOPPER

Exit Done | Abort
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11.The following is displayed:

I/

[ /]
e T

T T

SelectCreate to create three points on the center of the blank surface in terms of the
figure. These three points can be removed from the rigid body motion when the user
needs to perform the springback portion of the analysisecS#iree points as describe in

the SPC figure on the previous page. The position of the three points should be in the
center of the blank surface.

12.SelectOK in theSPC Setdialog box and thBoundary Conditions dialog box
displays.

13. SelectExit.
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Post Processing Springback Results

etaDYNAFORM can also read angtocess all the available data in the N3PLOT
file. The undeformed geometry is contained in this file along with the results.

1. SelectrFile/Open.

2. TogglePostprocesdg-ile on and then choossplot.

3. Selectn3plot in theFile field and clickOK .

4. Repeat step 4 — 8 Plost Process - Reading d3plot File

5. Select PostprocesAnimate Deformation to see the results of the springback
analysis.

114 T TLII' IL II| N :
y{ﬂlﬁ T , L1 ”||||”'m]

RANIA

ks

ETR-T¥HAF ORH
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6. SelectPostprocesd Plot Deformation.

OF_TRR 1IH

STEP 5 TIHE = 1.BBBEBEEE+BEE

ey

*a ]
# MAM. DOISFL

ETR<DvHAFORA

1.56453E+B3 AT HOOE
HiddenSurface

1414 SCALE FACTCR = 1. BABEE-+HABR

eta/DYNAFORM 3.0
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Conclusion

This concludes the training guide’s basic overview ofBY&AFORM. The
user should now have the basic skilscessary to create models, prepare models for
analysis and display result data. Please reference the User's Manuadre cbtailed

explanations of eadinction.
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