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INTRODUCTION

Welcome to theta/DYNAFORM 5.8.1 Training Manual. Theta/DYNAFORM is the unified version of the
DYNAFORM-PC and UNIX platforms. This manual is meant teeghe user a basic understanding of finite
element modeling for forming analysis, as well as displayimg forming results. It is by no means an
exhaustive study of the simulation techniques and capabiitiele/DYNAFORM. For more detailed study
of eta/DYNAFORM, the user is urged to attendeta/DYNAFORM training seminar.

This manual details a step-by-step sheet metal forming sionulptocess through traditional finite element
(FE) modeling, QuickSetup and AutoSetup interface processs Wheuld take the time to learn these setup
processes as each has inherent benefits and limitations.

The UserSetup procedure is extremely flexible and can be usedipoasgt forming simulation. Because the
QuickSetup makes certain assumptions as to the type ofgomtinfiguration selected it is not as flexible,
however, it automates many of the procedures required foridradimodel setup such as travel curves.

The following table outlines the major differences of the Usien® QuickSetup and AutoSetup procedure.

USER SETUP QUICK SETUP AUTO SETUP
Manual interface can duplicateAutomated interface limits There are some inner templates
any tooling configuration: pads,flexibility that enables user to setup all kinds
multiple tools, etc. of operation.
Requires more setup time Reduces modeling setw tim | Reduces setup time and reduces

the possibility of make mistake

Manual definition of travel curves  Automated tragatves Automated travel curves and
manual definition curve

Geometrical Offset / Contact Contact Offset Both Contact Offset and
Offset Geometrical Offset
| 1 "
#
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DATABASE MANIPULATION

I. CREATING AN ETA/DYNAFORM DATABASE AND ANALYSIS SETU P

Start eta/DYNAFORM 5.8.1

To start Dynaform, please double click #ta/DYNAFORM 5.8.1 (DF581)icon from the desktop or choose
eta/DYNAFORM from the program group.

After startingeta/DYNAFORM, a default database file Untitled.df is created. Users will blegimporting
CAD or CAE files to the current database.

Import files

1. From the menu bar, seldele Import.

Lk, it |[’j\ Df_Trairirg ﬂ e =% Ef-

E blank.lin
L die.lin

My Recent

Documents

=
[
Dezktop
hy Dacuments

=
= "y
[y F
£ | E
) b=
=
o

by Hetworlk File name:
Places

Filez af type:

[ AllFiles Cancel

Change the file format to “LINE DATA (*.lin)". Go to thedining files located in the CD provided along
with the eta/DYNAFORM installation. Locate two data files: lihieand blank.lin. Then, import both files
and clickOK to dismiss thémport File dialogue window.
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X Y
ETA/DYNAFORM

After reading in all of the data files, verify the displapks the same as the illustration shown above. The
parts are displayed in the isometric view which is the deféali setting of eta/DYNAFORM.

$ ! # % #
& " (
#

2. Save the database to the designated working directory. Ble tcSave astype “dftraining”, and
click Saveto dismiss the dialogue window.

eta/DYNAFORM Training Manual 3
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Save fs @

Save in: |E}Df_Training ﬂ ] =k B

D

ky Recent
Documents

L

Dezktop

=

ky Documents

d

ky Metwork
Places

File: narne: ||:|ftrainind j Save |
ﬂ Cancel

Save as type: |u:|ata|:uase [*.df)

Database Unit

Click UserSetup Analysis Configuration menu. The default unit system for a new eta/DYNAFORM
database isnm, Newton, Second and TonThe default setting for draw typedsuble action (toggle draw)
The user is able to change these default settings frobhsieSetup Analysis Configuration menu.

% % % ) !
$ I % "o '
v %

File Types
Eta/DYNAFORM has the ability to read the following typesngfut files:

1. IGES *.igs, *.iges 10. NX ‘*.prt

2. VDA *wvda, *.vdas 11. PROE *.prt, *.asm

3. LINE DATA *lin 12. INVENTOR *.ipt

4. DXF  *.dxf 13. Parasolid *.x_t

5. STL =*stl 14. SolidWorks *.sldprt; *.sldasm

6. ACIS *sat 15. LSDYNA *.dyn, *.mod, *.k

7. CATIA4 *.model 16. NASTRAN *.dat; *.nas

8. CATIA5 *.CATPart; *.CATProduct 17. ABAQUS *.inp

9. STEP *.stp; *.step 18. DYNAIN *dynain*

4 eta/DYNAFORM Training Manual
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II. PRACTICE SOME AUXILIARY MENU OPERATIONS

After successfully reading in the needed files to begin théefelement modeling, practice some auxiliary
menu operations to get familiar with some of the basic fumgtio

View Manipulation

Eile Eans|§SE|QFE|AUIOSetup QuickSetup UserSelup SCP|DSA|P051Proce55 Option Utilities  View Help

NEEEEE

o
T

ﬁ‘ %»

View Manipulation

The view manipulation area of thEoolbar is one of the most visited spots in eta/DYNAFORM. These
functions enable the user to change the orientation of thiagiarea. Place the mouse pointer over each icon
to display the name and function of each icon. Also, takiesof theDisplay Options area (shown below) at
the bottom right hand side of the screen. This is anothararabling the user to manipulate the display area.

Current Part : Reset

¥ Lines [ Shrink [~ Hidden
W Surface [ Marmal [~ Fill Caolor
[+ Elements W Modes [~ Shade

The following steps will help you become more familiar vifte functions found in th&oolbar, and in the
Display Option window.

1. Selectisometric from the Toolbar. This places the displayed geometry in an isometric view@asrs
earlier. The function is shown below:

Eile Eans|§SE|QFE|AUIOSetup QuickSetup UserSelup SCP|DSA|P051Proce55 Option Utilities  View Help

NEEEEE

o
T

24‘ %y ll

2. Rotate the geometry dynamically about the z-axis approxim@felgy using theRotate about
Z-Axis function. The function is shown below:

File Pans|BSE|DFE|Autosetup QUIckSetup UserSeIup SCP|DSA|PostProcess Optlon Utiities  View Help

= %” @ -&(/‘ ......
3. SelectRight View (YZ Plane). The result is shown below:
File Parts | BSE | gFE|AutoSetup QuickSetup UserSelup SCP| DSA| PostProcess Option Utilities  View Help
D‘B“EI l‘ﬁ L_]/ ﬁ‘ %» «VX/‘ ......

eta/DYNAFORM Training Manual 5
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ETASDYNAFORN

4. SelectFree Rotatiorto rotate the model

File Parts | BSE | DFE | AutoSetup QuickSetup UserSetup SCP | DSA | PostProcess Option Utiities View Help

2l S Sl [RH A E 2] S @l ale] [ L] =/ =]

5. SelectFill Screenfrom theToolbar, this makes the displayed geometry fill the screen.

File Parts | BSE | DFE | AutoSetup QuickSetup UserSetup SCP | DSA | PostProcess Option Utilties View Help

ERENEREERGEE R EE R LR

6. Practice using the other viewing options before moving on.

[ll. TURNING PARTS ON/OFF

All geometry in eta/DYNAFORM is arranged based on parts. \Eeatity, by default, will be created or
read into a part. The user should practice usin@t©ff function, located in th&oolbar.

File Parts | BSE | DFE | AutoSetup QuickSetup UserSetup SCP | DSA | PostProcess Option Utiities View Help

TREEEERENEEEEEREREEEEER

or in the menuParts Turn On.

Create Ctri+P
Edit

Delete
Add... To Part
Turn On
Current
SEparate
Transparent
Summary

1. Notice theTurn On/Off Part dialogue that appears after selectingRlaet On menu.

6 eta/DYNAFORM Training Manual
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Turn Part On/Off

Select by Cursor

/| &

Select by Mame

DIE 2

[~ Only Select On

All On Al Off

Feverse Lindo

8] 4

2. Place the cursor over different icons and buttons to learname of each function. This type of
selection menu is common in the eta/DYNAFORM environmeptotides several different
functions for selecting which parts will be turned off ar o

3. Since the paBLANK contains only line data, you will have to use eitherShkect by Lineor the
Select by Namédunction.

4. First, use th&elect by Lineicon to turn off the parBLANK . Click theSelect by Lineicon, and
select a line in the paLANK . The part will be turned off.

5. Next, use th&elect by Namefunction, and sele@LANK from the list in the window. In the
Select by Namewvindow, the parts that are turned on are displayed inc¢b&r and the parts that
are turned off are displayed in white.

6. Before we continue, verify that all available parts are turne&elect thedll On button from the
Turn Part On/Off dialogue.

7. After you have turned all the parts on, click @i button on th&urn Part On/Off dialogue. This
will end the current operation

IV. EDITING PARTS IN THE DATABASE

The Edit Part command is used to edit part properties and delete parts

eta/DYNAFORM Training Manual 7
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Create Ctrl+F
Delete

Add.. To Part

Turn On

Current

oeparate
Transparent
Summary

1. From the above menu, click thRslit button.

The Edit Part dialogue will be displayed, with a list of all the partatthre defined in the database. The
parts are listed with the part name and identification numbeam Rere, you can modify the part name, ID
number and part color. You can also delete parts from the databas

Edit FPart
S5elect Color

Name  |DIE

ID 2

Color |
Name ID

_HER

Ok Close

2. Select the paDIE from the part list. Change its color by clicking on thdo€button and selecting
a new color from the palette.

3. Select the pa®DIE from the part list. Change tiName by inputtingLOWTOOL in the field as
shown below.

4. Once you have entered the new nab@@WTOOL ) and selected the desired part color, click on the
Modify button located at the bottom left of the dialogue to mh&ehanges.

Click OK to end this operation.

Save your database.

8 eta/DYNAFORM Training Manual
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Name  |LOWTOOL| Name  |LOWTOOL
D 2 D 2
Colar | Color |
Mame ] Marme ]
DIE 2 LOWTOOL 2
Modiy | Delete Modify | Delete
oK oK
! % %
! $ * 0 % %
+ 9% | , -

V. CURRENT PART

All lines, surfaces, and elements which were created will aatically be placed into the current part. When
creating new lines, surfaces, or elements, always make sure tieslgesi is set as current.

- . P

$ % * ) !
& % # %
1. To change the current part, click on errent Part dialogue in thdisplay Options dialogue.
Current Part: Lo TOoL Feset

[v Lines [ Shrink [ Hidden

W Surfaces [ Marmal [ Fill Colar

[v Elements [v Modes [ Shade

Or selectParts Current onMenu bar.

Create Ctrl+P
Edit
Delete
Add. To Part
Turn On
Current
Separate
Transparent
Summary

2. TheCurrent Part dialogue window will be displayed.

eta/DYNAFORM Training Manual 9
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Current Part

Select by Cursor

Select by Mame

LOWTOOL 2

Exit ||

Similar to theTurn Part On/Off window, this window allows you to select the current part
different ways. Place the cursor over each icon to idensifipriction.

Set the paBLANK as current by selecting the part name from3blect by Namdist that is
displayed.

Practice setting the current part.

Turn off all of the parts exceLANK , and set it as current.

10
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MESHING

Meshing from surface or line data is a very important stepibating to a successful simulation. There are
many methods of creating mesh, however in this exercise, #mk Benerator and Surface Mesh will be used
to generate meshes.

. BLANK MESHING

Blank meshing is the most important mesh function sineeatituracy of the forming results depends heavily
upon the quality of blank mesh. There is a special funftioblank meshing.

1. SelectUserSetup Blank Generator Outline onMenu bar to open the Select Line option dialog

box.
Blank generator

Dperation  Mesh type

Analysis Configuration
Freprocess

Define Tools Ctrl+T W - Geometry ————
Ciraw Bead [ ™ Auto update mesh

Guide Fin Selectline...

| esh edit

Blank Generator

Cefine...

Define Blank Ctrl+B
Material Create hole
Property
Elank Operation - Create weld...
ModedElement Set Crl 4+
Boundary Condition  Ctrl+U
Fosition Tools >
Tools On/aff Import... o
Animate ot =
SUmmary

SiCP >
LS-DM A, CErl+A
PMSTEP

Exit

2. TheSelect Linedialogue window is shown as below.

eta/DYNAFORM Training Manual 11



Error! Use the Home tab to apply 1 to the text that you want to appear here.

Select By Cursor
7 |
/ L--+
[T Exclude
Part Feject
]34 Cancel

There are 4 lines in the pdBLANK . Switch the way of Select Line to the fourth one. Select ties i
one-by-one by left clicking on them. This Select Line diabbgindow allows you to select the line(s) in
different ways. Place the cursor over each icon and buttolendifly its function.

3. After selection SeleddK to operBLANK MESH option dialog box.

4. User can change tool radius to 3. This number reflects thedigiadii in the model. The smaller the
radii the finer the blank mesh; a larger value will result iarser mesh.

Blank mesh

& Element size 170

Ok | Cancel |

5. After you have entered the variable, préds, and the program will automatically save the created
blank mesh as another BLK part. Compare your mesh with Hlogvfiog picture.

6. Save the database.

12 eta/DYNAFORM Training Manual
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Z

A

X
ETﬂ/DYNEFDRH

[I. MESHING SURFACE DATA

Most of the meshing done in eta/DYNAFORM is carried outgisheSurface Meshfunction. This function
will automatically create a mesh based on the provided surface dédaisTa very quick and easy way of
meshing the tools.

1. Turn off the parBLK and turn on the padOWTOOL . Set the patOWTOOL as current.

2. SelectUserSetup PreprocessonMenu bar or click theSURFACE MESH button g on Tool

bar.
Analysis Configuration
Preprocess
Define Tools Ctrl+T
Draw Bear >
Guide Fin
Blank Generatar
Define Blank Ctrl+&
Material
Property
Elank Operation -
Mode/Element Set Crl+y
el A

3. SelectSurface Meshfrom theElement tab as shown below.

eta/DYNAFORM Training Manual 13
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Preprocess

Line| Surf| Elem | Mode | Fep.

a[e

0,0
I:I-!I-:I

Db |k
Q|%|5 R
06 |<b | @&

[ Label Elements
[ Shrink Elements

O

4. In the displayedburface Meshdialogue window, default values will be used for all fields.

# ! /
/ 0 % % 1

14 eta/DYNAFORM Training Manual
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Surface Nesh

[v Connected
[ LInConnected

[ In Qriginal Part
[ Boundary Gheck
[C Refine Sharp Angle

[ Re-mesh
— Parameters

Max. Size [30.00000
Min. Size |0.20000

Chordal Dev. [0.15000

pnle [26 00003

RERRE

Select By Cursor
Gap Tol. [2.50000
| =~ -~ E-h"'
lgnare Haole Size |0.00000 ﬁ? ey ‘ @‘
[ Set E':." Parts ™ Exclude
|| Select Surfaces || Part | Reject
Apply -
Displaved Surf.
Accept Mesh?
key in Surf. Range
es o
Exit Ok Cancel

5. Choose thé&elect Surfacedbutton fromSurface Meshdialogue.
6. From theSelect Surfacalialogue, choose tHaisplayed Surficon.

% % # !
% % % 23 %

Click Apply buttonon theSurface Meshdialogue.

8. The mesh will be created and will be displayed in white. To a¢hepnesh, click th¥esbutton
when promptediAccept Mesh?” in theSurface Meshdialogue. Check your mesh with the mesh
displayed below.

eta/DYNAFORM Training Manual 15



Error! Use the Home tab to apply 1 to the text that you want to appear here.

Z

A

X Y
ETA/DYNAFORM

9. Pres<xit on theSurface Meshdialogue to exit the function.

Now that we have all the parts meshed, you can turn offutiaces and lines by turning dffurfacesand
Lines in theDisplay Option dialogue. This makes it easier to view the mesh. Save the changes.

10. Save the database.

[ll. MESH CHECK AND REPAIR

As the mesh has been created, its quality has to be checkedfyotivat there aren’t any defects that could
cause potential problems in the simulation.

All the utilities used for checking the mesh are located urntier UserSetup Preprocess Model
Check/Repairon theMenu bar.

16 eta/DYNAFORM Training Manual
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Preprocess

Line| Surf| Elem| Mode Rep.

M| | Eh| &
A

N EE

'I
J

i
D8 2 = [0 H

rs
|_.

™ Label Elerments
[~ Shrink Elements

OK

As shown above, the Model Check/Repair dialogue consistvefal functions that enable the users to check
the quality of mesh. Only two of the functions are describedhis training manual. Please refer to
eta/DYNAFORM online help for information regarding to the remaining functions.

Auto Plate Normal ﬁ

1. Click Auto Plate Normal from theModel Check/Repairdialogue. A new dialogueill be
displayed.

2. The displayed dialogue prompts you to pick an element to chietle @ctive parts or an individual
part for element normal consistency. Select an element on tHeERATOOL .

3. An arrow will be displayed showing the normal directionhaf selected element. A prompt will ask
“Is normal direction acceptable?”.

eta/DYMAFORM Question

|5 narmal direction acceptable?

Yes [

eta/DYNAFORM Training Manual 17
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<>

2

A

X Y
ETA/DYNAFORM

Clicking Yeswill check all elements in the part and reorient as needed to rib&ioin that is displayed.
Clicking No will check all elements and reorient as needed to the opposite direction that is displayed.
In other words, clickvesif you want the normal to point in the direction oé ttlisplayed arrow, dxo if
you want it to be the opposités long as the normal direction of most elements in a parbmsistent,
program will accept that. If half of the total element’s norisapointing upper ward and other half
pointing downward, program will be confused how to caistthe blank through contact.

$ * 0% % %  # + )
) %

4. Now that thtOWTOOL elements are consistent, check the rest of the parts in thasatalrn

off all the parts and turn each one at a time. Check the ndireation and make sure it is
consistent.

5. Once all the normal directions are consistent, turn on afleoparts and save the changes.

Display Model Boundary J

This function will check the mesh for any gaps or holes hagllight them so you can manually correct the
problem.

1. SelectDisplay Model Boundary from theModel Check dialogue window.

Minor gaps in the tool mesh are acceptable. Blank mesh shoutsbntain any gaps unless the blank is lanced
or is designed with gaps. Click the isometric view and matketbat your display looks like the following.

18 eta/DYNAFORM Training Manual
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2

A

X
ETHKDYNEFURH

2. Turn off all of the elements and nodes fromEhgplay Options dialogue Note: the boundary lines
are still displayed). This allows you to inspect any sigals that might be difficult to see when the
mesh is displayed. The results are shown in the followictgre.

Z

A

X Y
ETA/DYNAFORM

3. Most model requires user to check for overlapping elementsnuonin element size(element size of
less than 0.1mm), and interior angle of less than 1 degedetelall the elements which has failed
these three checks. User can skip those checks for this model.

4. Turn only the parttOWTOOL on and click the&lear icon on theToolbar to remove the boundary
lines.

File  Parts Preprocess

OFE ESE|§etup SCP DSA Tools Option  Utilities  Wiew 5na\ysws‘PostF'mcess Help

2 B GEHREEEREEEE L EEE
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5. Save your database.

Save the changes to your initial database and make a note dfetimanfie. We will use this file later in this
training manual to perform UserSetup, QuickSetup and AutpSKEimw use the Save As function to save this
as another duplicate database that we will use for the QuickSaiignpof this manual, dftraining_as.df and
dftraining_gs.df. The new database name and directory pathdshewlisplayed in the upper right portion of
the eta/DYNAFORM interface.

This manual will first detail the QuickSetup process, then AlutoSetup and the UserSetup. Skip to the
AutoSetup and the UserSetup of this manual if you are alreadyiar with the QuickSetup interface and
analysis setup procedure.

20 eta/DYNAFORM Training Manual
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QUICK SETUP

Before entering the QuickSetup interface we will need to separateirttier run-out (lower ring) from the
lower tool. This will allow the QuickSetup to automaticatiffset the upper binder from this run-out. This
procedure is common to all QuickSetup models that requiredaibin

. DEFINE THE LOWER RING FROM THE LOWER TOOL

Next step is to separate thewer Ring from the LOWTOOL, and Move Elements on Run-out of
LOWTOOL into Lower Ring.

1. Turn onLOWTOOL and turn off all other parts.

2. Create a new part callddWRING. This part will hold the elements that we separate from the
LOWTOO L. Click Parts Create on Menu bar.

Add...To Part

Turn On
Current
oeparate
Transparent
Summary

3. EnterLOW RING in the name field. CliclOK to create the part.

Create Part

Name  OWRING

D 4

Calar

K | Apply | Cancel|

4. The partLOWRING has been created and set as the current part automatically. We catacew
the lower ring elements in this part.

5. Click Parts Add... To Part on Menu bar.
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8.

Create

Edit

Delets

Add.. To Part

Turn On
Current

Ctrl+F
Add

Add...To Part

Line(s)

Elementis)

0

Surfacels)

Separate
Transparent
Summary

Apply

ToPart |[LOWRING
Close

TheAdd...To Part window appears as above. Click tBement(s)button as shown above.

The program displays thgelect Elementsvindow as shown in next page. The easiest way to select
all elements of the ring is to switch the view to k¥ plane on theTool Bar, then select the
Spreadicon, press and drag the left mouse button o\tigde Slider to set a small angle. Since the
Ring surface is flat, set the smallest angle you can select @sgorie degree).

v Select By Cursar

==
v '
S

A B

12O

Angle
[~ Select By Part -
Mame Unspecified
Done
Displayed All Elements
[ Filter Filter Type
W Allin Regian Boundary
[ Exclude
Total Selected 1

Reject Last Selection |

oK Cancel |

S5elect Elements

Click any element on the right-ring bOWTOOL .

22
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A

.

ETA/DYNAFORN

All elements in the flat area before an element angle change of taegetl degree should Imghlighted
Compare your display to the preceding image. If your rediffes, repeat the above steps to re-select.

9. Click any element on the left-ring &OWTOOL .

10. SelectOK on the Select Elementsvindow. You will find the number of elements (67) isogm on
the left side of th&lement(s)button as below.

Add...To Part

Add

] Liners)
BT Element(s)
0 Surfaceis)

Apply

To Part  |LOWRING

Close

11. Click Apply all selected elements are moved ih@WRING .

12. Turn on onlyLOWRING and display the part using Top view. The program displagsesult as
the following. If the result differs, repeat the above steps.
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Y

-

ETA/DYNAFORH

13. Save the changes.

[I. QUICKSETUP INTERFACE

1. Select thesetupmenu,Setup Draw Die.

File Parts | 85E | DFE | Autogetup [[ENEREIME) UserSetup | DSA | PostProcess  Option

Gravity Loading

EI raw Die

Springback

2. As shown in the following QuickSetup menu, the undefiteads are highlighted in red. The user
needs to select thdraw type andavailable toolfirst. In this application, the draw type iSihgle
action” or Inverted draw. The available tool is thHewer tool.

3. Define the blank and tools by clicking the appropriate buttons
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[ll. DEFINE TOOLS

The partsLOWTOOL and LOWRING are meshed and can be defined as the Binder and Lower Tool
respectively.

To define the Binder:
1. Click theBinder button, then sele&elect Partbuttonfrom theDefine Tooldialogwindow.

eta/DYNAFORM Training Manual 25



Error! Use the Home tab to apply 1 to the text that you want to appear here.

2. Add from theDefine Binderwindow.

3. Select the part name from the part ISDWRING .
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Repeat the same procedure to defineltbeer Tool. Once both tools have been defined, the color in the
QuickSetup/Draw Die window will be changed to green asvatio the following picture.
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IV. DEFINING THE BLANK MATERIAL

1. Click theBlank button from QuickSetup GUI, and the previously definkak BLK defined has

been automatically added to the blank list.

The user needs to define the material and thickness. Forathle thickness the user may enter the
number in the thickness field. In this case, we will usedéfault value of 1 mm.

3. The blank material can be selected fromMuagerial Library under the material definition window.

The Material Library will be shown as in the image below. Setezmild steel “DQSK” under material type
36 (Note: material type 36 and 37 are recommended for most simulations
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4. Click OK to use the default material parameters (following image)HerDQSK material model
(Note: ETA makes no guarantees as to the validity or accuracy okterig material models in the
material library. Usershould contact their material suppliers to determine material ptgesh To

complete the material definition, click OK from the material djal and return to the QuickSetup
interface. Save the changes.
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The following are the description of other functions in@gickSetugnterface:

Auto Assignwill assign parts as tooling that follow the QuickSetefadlt naming convention; for
example, if the blank part name is named “BLANK”, once the as$ign button is selected, the
part “BLANK” will be defined as the model BLANK. “DIE” and “BIDER” are the other tooling
names recognized and automatically assigned. Drawbeads are not recbgriEeduto Assign
function.

Constraint allows the user to define SPC (single point constraimtyymmetric or other boundary
conditions.

Advancedallows the user to change default parameters related to QuickSetup.

Resetdeletes all mating tools and travel curves “resetting” the datab#se $tate it was before the
apply button was selected.

Submit Job brings the user to the analysis menu.

Exit will allow the user to exit thQuickSetupmenu.

eta/DYNAFORM Training Manual 31



Error! Use the Home tab to apply 1 to the text that you want to appear here.

5. Now back to our exercise: Seldgbply, theprogram will automatically create mating tools, position
the tools and generate the corresponding travel curves.

SelectPreview to check the tooling motion.

7. Compare your display with the illustration as shown below

V. RUNNING THE ANALYSIS

After verifying the tool motion is correct, we can define thalfparameters and run the analysis.
1. Click Submit Job button to display theAnalysis’ dialogue window shown below.

32 eta/DYNAFORM Training Manual



Error! Use the Home tab to apply 1 to the text that you want to appear here.

2.
3.

Click theControl Parameters button in theAnalysis dialogue.

Click OK. As a new user, it is recommended that you use the defaulblcpatameters (for more
information on them, please refer to ttf&-DYNA Keyword User’'s Manudl
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4. By default, theAdaptive Mesh option is checked. Adaptive mesh allows for more accurate sesult
by re-meshing the blank as needed. In other words, asahieftirms the blank, areas that demand a
finer mesh to capture the tooling geometry will divide tatediner and smaller elements.

5. Click Adaptive Parameters to display theADAPTIVE CONTROL PARAMETER dialogue
window. Set thd. EVEL (MAXLVL) to be 4. This means that the mesh will split up to &dirif
needed. Higher levels of adaptivity will result in better accukadyrequire longer processing time.
The default values will be used for other parameters. Cli€k

6. Select Job Submitter as the Analysis type to submit the cadcufde to the solver for calculation.
Click OK to pop up the Job Submitter dialog box. Thegpmmn will submit the current job to Job
submitter for unified management. If there is other job calogah the Job submitter, the current
job has to wait. If there is not any other job, the progwathpop up the LS-DYNA calculation
window.

+ I + % # 1# 0) 4 !
5" 5" t. & # *
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The solver displays a DOS window showing the statukepjab. You will notice that an estimated completion
time is given. This time is not accurate since we are usiagti&d mesh and the model will re-mesh several
times. Also, the number and speed of CPU influence it. Hervéwdoes give you a general idea.

Proceed to sectiorROST PROCESSING (with eta/PO$3r)post-processing after the program is completed.

Once the solver has given you the preliminary estimated yiowecan refresh this estimate by pressitd-C .
This will momentarily pause the solver which will prommiuyto “.enter sense switcH: Type the switch
command you would like to use and press enter:

swl- Terminates the Solver
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sw2— Refreshes the Estimated Solving Time
sw3— Creates a d3dump Restart File

sw4— Creates a d3plot File

% # % %

Entersw2and pres&nter. Notice the estimated time has changed. You can use these swaitelmgtime
while the solver is running.

When you submit a job from eta/DYNAFORM, an input deckresated which the solver, LS-DYNA, uses to
process the analysis. The default input deck namegardatabasename.dyrandyourdatabasename.mod.
The .dyn file contains all of the control cards, and thed file contains the geometry data. Advanced users
are encouraged to study thlyn input file. For more information, refer to th&-DYNA User’s Manual.

Again, the eta/DYNAFORM QuickSetup interface is designed to tiepuser to quickly setup a standard
draw simulation. The user is encouraged to learn the traditianadore flexible way of setting up a draw

simulation (UserSetup). Following the UserSetup procesuaesection on post processing the results, which
is applicable to both types of setup.
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AUTO SETUP

Open the saved database as described in meshing section ofthial:mdftraining_as.df. This file should
contain the clean mesh data of the LOWTOOL layer . If yonatdhave this database, repeat the procedure of
Meshing.

Before enterindAutoSetup interface, we only need mesh tools. The other operation camibleefil in auto
setup interface, such &hysical Offsetof element, selection dfontact Offset The user can clicheet
Forming submenu located at the blowAxitoSetup menu to display the interface.

. NEW SIMULATION

Click AutoSetup in the menu bar, then the program will pop up auto setigoface and prompt the user
to define basic parameters.

Input blank thickness: 1.0.
Select process typ&ingle Action

Select tools referenceipper.

A W N P

Click OK to display the maisheet Formingdialogue box.

38 eta/DYNAFORM Training Manual



Error! Use the Home tab to apply 1 to the text that you want to appear here.

a) Using DIE geometry as reference for contactatff

b) Using PUNCH geometry as reference for contéiseb

¢) Using both DIE & PUNCH physical geometry

[I. GENERAL

After enteringGeneral interface, the user needn’t modify any parameters, and only efathg into
df_training_01.
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[Il. BLANK DEFINITION

1 Enter Blank interface , and click the rBthnk tag, then the program will displ&lank Definition
interface.

2  Click Define geometry...button fromGeometry in blank definition interface.
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3

4

The program will pop up the dialogue box of blank generator

Click Add Part... button, the user can sel&itK layer in the dialogue box.

eta/DYNAFORM Training Manual 41



Error! Use the Home tab to apply 1 to the text that you want to appear here.

5

After selecting the layer, we exit the part layer. The prograornmetthe dialog box of the blank
generator. We can see that BieK layer has been added to the list of BieANK layer.

42
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6 Exit the dialogue box of the blank layer definition, and tregarn the blank definition interface.

7 Click BLANKMAT to define the material of BLANK, select DQSK (36) , as shbetow.
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8 Define the blank thickness to be 1.0 mm and complete the B&fimkition.

V. TOOLS DEFINITION

1. Enter Tools interface, and click the rédols tag, then the program will displaool Definition
interface.

Click button in the Toolbaandturn off theBLANK layer. Then exit the part layer .
Click BLK button to turn off the blank layer. Click OK &xit ON/OFF dialog box of the layer.

The program defines three default tools: die, punch and bindated at the left of tools interface.
The user can define the tools one by one.

5. Enterdie interface, and selectie located at the left of tools list, then sel@&ztfine geometry...
button to define die.
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6.

7.

8.

Click DEFINE TOOL icon on preparation page.

The program pops up tool geometry define dialogue box. \dlkeAtid Part... button

in the dialogue box.

SelectLOWTOOL layer in the pop-up part selection dialogue box.

46
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9. Click OK and return tool geometry define dialogue box. TRANTOOL layer has
been added to the list of die.

10. Click Exit and return Tool Definition interface. Noglie has been defined. The tag colorlé is
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changed red into black.

11. Click punch located at the left of tools list to displpynch definitioninterface.

12. Switch to Mesh page and cli€opy Elemicon.

13. The program pops upopy Elementdialogue box. The user need cliklect...button, and select
copied element.

14. Select some elements that definench from the current database. Then the program will copy these
elements into a default part layer, and automatically add thettajfes list ofpunch.

15. Click DISPLAYED button to select all elements in the popSedect Elementdialogue box. Now
the program prompts that 779 elements have been selected.
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16. Then remove elements on the flanges of a part. We can togd#&X@GhUDE option, and select
elements by way of selecting surface in 8sect Elementgialogue box.
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17. Select two sides of the flanges by way of selecting surface,rameve elements of flanges. See
figure, the black part shows these elements have been selected.
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18. Now the program will prompt the user to toggle on 7E2ngints.

19. Click OK and exit theSelect Elementslialogue boxThe program return§opy Elementsdialogue
box. Now APPLY button is activated.

20. Click Apply button, now the selected elements will be copied to a newagyart |
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21. Click Exit button in theCopy Elementsdialogue box. Now a new part layer nanfedNCH is
added to the list of tools geometry.

22. Click Exit button and return the maifools Definition interface. Now the tag color gfunch is
changed red into blacRunch has been defined.
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23. Click binder located at the left of tools interface, and enter binder definiti

24. Click Copy Elem... button, and clickselect...button to select some elements that need to be copy
to Binder.

25. Select the flange in the two sides of tool by way of selectimface. The program will

prompt 67 elements have been selected.
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26. Exit the Select Elementdialogue boxClick Apply button to copy elements the Copy Elements
dialogue box. All selected elements will be automatically copiedriew part layer, and the program
will add the part layer to the list &inder. Then clickExit button.

27. Click Exit to return the maiffools Definition interface. The tag color of all tools has been changed
red into black. It means that all tools have been defined.

28. Click Exit to return Setting module in preparation, and the useintmd to perform simulation
setting.
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V. TOOL POSITIONING

After defining all tools, the program will automaticallyspion the relative position of tools during die sinking
Furthermore, Tool Position is related to the workingdion of every tool. So we need check carefully the
working direction of every tool before we position todlinder default condition, if the user applies the
process template that the program has set, the default wadkiection need not be modified. To special
direction, the user need adjust it.

1. Click the Positioning... button located at the lower left corner of the tool definitinterface to
display the POSITIONING dialog box.

Click On uppersto auto-position all the tools and blanks.

3.  Now, all tools and blank(s) are moved to a preset locafiba.movement of each tool is listed in the
input data field of corresponding tool. The value is tlE@sarement from the home/final position to
the current position.
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4. Toggle off the checkbox dfines andSurfacesin Display Optionslocated at the lower right side of
screen.

5. Click on the Toolbar, and the relative position of tools andKslaluring die sinking will be

displayed on the screen.
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6. The user click©OK to save the current position of tools, and then retuenatin interface.

Now, all Tools have been positioned. The user can set ugprepdss. During the new automatic setup ,
the order of definition of thBlank, Tools andProcessis discretional. But an experiential engineer should
have a good habit, so we suggest that the user shouldtbet igols and blanks step by step.

VI. PROCESS DEFINITION

Process definition is helpful to setting up process numtare of every process, condition of every tool and
so on. The user can clidkrocessof the main interface, and enter process interface. When dgfinivew
setting, the user only need select a template. Then the progilaraut@matically add some essential
processes. To typical program, these processes need not amenendralittle. In this way, the user can
reduce setting time.

We select theSingle Action template before, so the forming brings two default processes,is binder
process, and the other is draw process. When two processesbawgefined, the user need not modify any
parameters. Entering next step, the user only need check whethestiit of setting looks the same as the
illustration shown blow.

1. Selectclosingprocess from the list located at the left of interface to beufrent process.

2.  We should check whether defaglbsing accords with the below figure. Under default condition,
they are uniform.

3. Selectdrawing process from the list located at the left of interface to betthrent process.

We should check whether defadliawing accords with the below figure. Under default condition,
they are uniform.
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VIl. CONTROL PARAMETER

In Control parameter page, the user is allowed to set up basneters to control calculation. These
parameters include time step size, Selective mass scaling, Refiestgesn Output ascii file, etc. For new
users, it is recommended to use the default control paramétefer toLS-DYNA Keyword User’s Manudr

more information).

eta/DYNAFORM Training Manual 59



Error! Use the Home tab to apply 1 to the text that you want to appear here.

VIIl. ANIMATION

Now, all settings have been finished . The user can submiBjdgtbefore submitting job, the user had better to
display model setting by animation in order to check theement condition of the tools.

1. SelecPreview Animation... in the menu bar.
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2. Now the tools display movement condition by animation.
3. The user can cliddNDIVIDUAL FRAMES to display single movement condition.

Click to display the condition of each step.

The program will prompt user the current positionslbfools relative to their original locations on
the screen.

6. ClickExit to return the main interface.
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IX. SUBMIT JOB

After validating the correctness of tools movement, we camisidib.

1. Click Job Job Submitter... to display the Job Options dialog box.
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In the Job Options dialog box, the user may completéotioaving option setting:
Specify the position of output file: under the workingedtory by default.
Select Solver: Single precision, Double precision, or ETAktYBatch.
Specify memory: enter the memory allocation assigned for et

Specify the stage to submit for analysis: in multi-sgaysis, the user is allowed to submit for

analysis from any stage. But the precondition is that the a#ilonlof the previous stage is
completed with a correct result.

Specify job ID: During single stage analysis, the usatidsved to specify the default job ID or

not to specify job ID. During multi-stage analysis, thegsam will specify job ID automatically,
but the user cannot do it.

In the Job Options dialog box, click OK to submit tb Bubmitter.

2. The current job has already been submitted to the Job sebfait unified management. If other job
in the Job submitter list is being calculating, the curj@nthas to wait. If there is not any other job,
If there is not any other job, the LS-DYNA window appeasgollow.
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USER SETUP

Open the saved database as described in meshing section of thel. s file should contain the clean
mesh data of the lower tool before it was separated for the etigh procedure. If you do not have this
database, repeat the procedure of MESHING.

. OFFSETTING THE LOWER TOOL MESH TO CREATE THE UPPER
TOOL

1. Create a new part call&éPTOOL. This part will hold the elements that we offset from the
LOWTOOL . Click Parts Create on Menu bar.

2. IntheNew Partdialogue, enterUPTOOL" in the name field. CliclOK and the part will be
created. The pallPTOOL has been created and set as the current part automatically. We can now
offset elements into this part.

T urn off BLANK part by TURN PART ON/OFF button.

SelectUserSetup Preprocess Elementson theMenu bar.
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5. Select theDffset icon from theElementsdialogue

6. Toggle offIn Original Part so that the offset elements will be put in the current pdake sure
UPTOOL is set as current. Toggle d@klete Original Part, the original part will be kept.

7. Enterl in the field where it say€opy Number, as the number of copies. Ented in the field
where it say§hick, as the offset thickness. In eta/DYNAFORM, the offset thickiebased on the

material thickness of the blank plus 10% tolerance. Since webevilising a blank thickness of 1,
enter 1.1 in the field.

- 678 ) # % % L %)
# L #%
$ % #) ) | * % #) *
% ) |

Click Select Elementutton.

Select Elementsdialogue appears. Click tHeisplayed button, you will notice that the selected
elements will turn white.
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10. Click OK to accept the selected elements and return tGdlpg Elementsdialogue.

11. Click onApply, all offset elements are placed into the pHPTOOL . Check your display by
clicking theLeft View icon.

12. If your results differ, selediindo. Repeat the above steps to create me&HPGiOOL .
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13. Turn off the part OWTOOL so that onlfJPTOOL is displayed. Switch to the isometric view.

14. Save the changes.

[I. CREATE THE LOWER RING

Now we will separate theower Ring from theLOWTOOL and Move Elements on Run-outlddWTOOL
into Lower Ring.

1. Create a new part callddOWRING . This part will hold the elements that we separate from the
LOWTOO L. Click Parts Create on Menu bar.

2. EnterLOWRING in the name field. ClickOK and the part will be created.

3. The partLOWRING has been created and set as the current part automatically. We catacew
the lower ring elements in this part.

Click onParts Add...To Part from Menu bar.

TheAdd...To Part window appears as follows. Click tedement(s)button as shown below.
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6. TheSelect Elementsvindow appears (as shown above). The easiest way to seleetading$ of the
ring is to switch the view to thBop View (XY plane). Then, select th8preadicon. Click the slider
and drag it to set an angle. Since the ring surface is flat,s®etll angle, such as 1 degree.
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7. Click any element on the right ring bOWTOOL .
8. Click any element on the left ring bOWTOOL .
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All elements in the flat area before an element angle change ef thegn 1 degree should bighlighted
Compare your display to the preceding image. If your rediffes, repeat the above steps.

9. SelectOK onthe Select Elementsvindow. You will find the number of elements (67) isim on
the left side of th&lement(s)button as below.

10. Click Apply, all selected elements are moved Ib@WRING .

11. Turn on onlyLOWRING and display the part usingometric view, the resulting display should be
as the following. If the result differs, please repeat the abips.
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12. Save the database

[ll. SEPARATE LOWRING AND LOWTOOL

Now LOWRING and LOWTOOL have two different groups of elements but they share commdas
along the boundaries. We need to separate them soL®AWRING and LOWTOOL can move
independently.

Let’s turn onLOWRING andLOWTOOL and turn off other parts.

1. Click Parts Separateon theMenu bar.
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2. TheSelect Partwindow appears. SelecOWTOOL andLOWRING in theSelect by Namdist.
Click OK to finish the function.

3. Save the changes.

IV. DRAW TYPE SETUP

Prior to defining the tools, we first setup the draw type.

Click UserSetup Analysis Configuration from Menu bar. Select the Single Action as Bivaw Type.
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The Draw Type should correspond to the type of machine used to prodecediual work piece. This
parameter defines the default moving direction of the punciiadérs. If you are not sure, or are performing
a new process, you should seleser Defined You can also refer to treta/DYNAFORM User’s Manual

for information on thalraw type.

V. TOOL DEFINITION

Defining Parts as Tools

The partsBLANK , LOWTOOL , UPTOOL, andLOWRING are all meshed and can now be defined as
tools.

1. SelectUserSetup Define Toolson Menu bar.
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In theDefine Toolsdialogue, seledDIE from theTool Namemenu as below.
SelectADD.

The Select Partdialogue will be displayed, prompting you to select whiatt will be defined as the
DIE. ChoosdJPTOOL from theSelect by Name listand then cliclOK.

Return to théefine Toolsdialogue. You will find thaeJPTOOL is placed in thénclude Parts List

Repeat the above steps to define the Pun@W(TOOL ) and Binder (OWRING ). Remember to
select the correct Tool Name in Step 2.

7. Once you have all of the tools defined, cli@K on the bottom oDefine Toolsdialogue to finish
this step. Save the changes.
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VI. DEFINING THE BLANK AND SETTING UP PROCESSING
PARAMETERS

Define the Blank

1. SelectUserSetup Define Blankon the Menu bar.

2. Click theAdd button in theDefine Blank dialogue.
3. TheSelect Partsdialogue is displayed. SeleBtK from theSelect by Namdist.
4. Click OK. TheBLK is added to thinclude Part List as shown below.

Define the Blank Material

1. TheDefine Blank dialogue should still be opened, click the button locatdd rigxt to ‘material:”

76 eta/DYNAFORM Training Manual



Error! Use the Home tab to apply 1 to the text that you want to appear here.

2. SelectMaterial Library . A list of materials will be shown as in the illustratibelow. In this
dialogue, select thenild steel“DQSK” under material type 368\ote: material type 36 and 37 are
recommended for most simulations).
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3. SelectOK to use the default material parameters (following image) ®D®QSK material model

(Note: ETA makes no guarantees as to the validity and/or accuraog geheric material models

from the material library. Useshould contact their material suppliers to determine properiaiater
parameters).

Define Blank Property

1. TheDefine Blank dialogue should still be open, click the button justtrigftwhere it say®roperty:

(This button will sayNone because the property has not been defined yet).
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2. In the Property dialogue, enter a name for the material, For example put ‘fmahkor material
property. (If there is a default property name exists, useskigrthe typing). Be sure to select type
BELYTSCHKO-TSAY (default) and select any color fra@olor dialogue. ClickNew.

3. The BELYTSCHKO-TSAY Property card will be displayed. In this dialogue, you can edit the
thickness of the material. To edit a field, left click on thaddfiand change the value. Make sure
UNIFORM THICKNESS is 1.000. Leave all other fields at their default values amtgeK.

4. eta/DYNAFORM returns to thEroperty dialogue. ClickOK.
5. SelectOK to finish defining the Blank, Material and Property.

VIl. TOOLS SUMMARY

1. \Verify that all of the needed tools are defined by seledlisgrSetup Summary function on the
menu bar.

2. After you have verified the tooling definition, cli€kK. Save the changes.
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VIIl. AUTO POSITIONING THE TOOLS

Now that all of the tools have been defined, we need to place ithéhe correct position by doing the
following:

1. Turn on all of the parts in the database and seledsdheetric view.

2. Click UserSetup Position Tools Auto Position on theMenu bar.

TheAuto Position Toolsdialogue will be displayed. In this dialogue, define thestdr and Slave
Tools. The Master Tool is the tool that will not moveilelyou Auto Position; it should be the Blank.
SelectBLANK in theSelect Master Tooldialogue and then select the remaining tools irBesect

Slave Toolsdialogue. (For the PC version, the user needs to hold t@wontrol key to select all
three slave tools).
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Once the correct Master and Slave Tools are selected, be sufe(divaiction) is selected as the moving
direction and enter Eontact Gap of 1. The gap value should be the Blank Thickness to avoid initial
penetration. CliclApply and the tools will be automatically positioned.

4. Compare your display with the following image.

5. If your result differs, selediNDO to repeat the above steps and make sure the result is correct. If
the position is wrong, chediiserSetup Analysis Configuration, make sure the “Draw type” is set
to inverted.

6. SelectCLOSE to exit the auto position menu.

7. Save the changes.
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IX. MEASURING THE DIE TRAVEL DISTANCE

Now that the parts have been meshed and defined as tools, wetugathe motion curves. The first step is to
find the travel distance of the tools.

1. Click UserSetup Position Tools Min Distance on Menu bar.

2. TheMin. Distance dialogue will be displayed. Selett(direction) as the direction to measure in,
then highlight théDIE, following by thePUNCH. This will allow user to measure the distance, in
the Z-direction, between the Punch and the Die, and disglashiéDistancedialogue.
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3. The total distance between the Punch and the Die is approximately find the Punch travel
distance, subtract the offset thickness (blank thickness +. M0&oill obtain a Punch travel
distance of approximately 40.9. Take note of the number youlatgd.

4. SelectOK located at the bottom of tiin. Distance dialogue, and end this step.

The automatic distance measurement is reliable for flat bingersnore complicated binder shapes, the user

should measure the travel distance using the distance measuteoiebétween nodes found under the
Utilities menu.

X. DEFINE DIE VELOCITY CURVE

1. Click UserSetup Define Toolson theMenu bar.

2. Select Die from th&ool Namelist and then select tH2efine Load Curve button.

84 eta/DYNAFORM Training Manual



Error! Use the Home tab to apply 1 to the text that you want to appear here.

Toggle the Z button
on to free the Z
direction travel

3. Click onAuto. Make sure th& is selected as the Degrees-of-Freedom to define the moving
direction. Use the default curve typddtion) (see the following illustration).

4. Choose Velocity as the defa@urve Type (see illustration below) and defa@urve Shapeas
Trapezoidal. Keep the beginning time of 0.000E+000. In Yedocity field, enter 5000 (mm/s). For
the Stroke Dist., use the value that we found after measuring the Punch tistaick and
subtracting the Blank thickness. The value should be appretim#l.9. After entering the values,
click Yesand a new Velocity vs. Distance motion curve will be created mpthgled (as shown in
the following illustration).
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5. Verify that the load curve is identical to the graph as shawmext page.

6. SelectOk in theCurves dialogue to return to thBool Load Curve dialogue. From here, cliaRk
once more to return to thgefine Toolsdialogue. Do not close this dialogue, the next step waitt st
from here.
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Xl. DEFINING THE BINDER (LOWRING) FORCE CURVE

As the Punch travel curve has been created, we can create the foectoctine Lower Ring.

1. From theDefine Tools dialogue, selecBinder from the Tool Name menu and select thBefine
Load Curve button.

2. SelectCurve Type (Force). Make sure to seled to define the moving direction and then click
Auto button.

3. Enter 200000 (N) in thEORCE and close the window by clickifgK.
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4. Thelower Ring force curve will be displayed. Verify that it is identical tethurve shown below.

5. SelectOK in theCurves dialogue to return to th&ool Load Curve dialogue. From here, seldoK
once more to return to thzefine Toolsdialogue.

6. Click OK in theDefine Toolsdialogue; we are done defining the motion curves for the.tool

Save the changes.

Xll.  PREVIEW TOOL ANIMATION

We have now completed all of the pre-processing outside dfigsefp the final simulation parameters and
submitting the job. Before we can do that however, we gheerify that the tools are moving correctly, based
on the motion curve information we have assigned.

1. Click UserSetup Animate onMenu bar.
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2. Click Play to animate the tooling using the default parameters.

! * !
") s - #

3. You can change the view while running the preview animatierifj\that the Die is moving in the
-Z direction, and make sure it is moving the full distante ihe Die. Since we are using a force
curve for the Binder, you will not see it move. Also, oetihelndividual Frames switch on the

dialogue. After viewing the animation, click tB&p button on theéAnimate dialogue to exit the
function.

4. Save the database.
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XII. RUNNING THE ANALYSIS

After verifying that the tool motion is correct, we can defimefinal parameters and run the analysis.

Running the Analysis with Adaptive Mesh

Adaptive mesh allows the user to obtain more accurate reguésibing the blank mesh as needed during the
simulation. In other words, as the die deforms the blardas that demand a finer mesh to capture the tooling
geometry will divide to create finer and smaller elements.

1. SelectUserSetup LS-DYNA... from theMenu Bar.
2. Click theControl Parameters button in theAnalysis Parametersdialogue.

3. As anew user, it is recommended to use the default coatraigters (for more information on
them, please refer to thé&-DYNA User’s Manua). Click OK.

4. There are two methods to run the job.

1) SelectJob Submitter as the analysis type (submit for calculation through Jdin8ter). Refer
to QuickSetup for detailed setting information.

2) For manual submission of the input deck:
a. Select LS-DYNA Input File and enter a file name (e.g. trainarg) click Ok.

b. Find the directory that includes your current example filer(imgidf), you will find two
files “training.dyn” and “training.mod”. All files generated bither eta/DYNAFORM or
LS-DYNA will be placed in the directory in which the eta/DYNARM database has
been saved. This includes all input decks and post procédisg

c. Then selecFile Submit Dyna from Input Deck, find the “training.dyn”, then click OK.
d. Give aright memory, cliclOK to start the solver.

The solver displays a DOS window showing the statukeofdb. You will notice that an estimated completion
time is given. This time is not accurate since we are usiagti®d mesh and the model will re-mesh several
times. Also, it is influenced the speed and number of CRbleomachine. However, it does give you a general
idea.

5. Once the solver has given you the preliminary estimated tinnecato refresh this estimate by
pressingCtrl-C . This will momentarily pause the solver which will prongpu to “.enter sense
switch:”. Type the switch command you would like to use and press:ent

Entersw2 and pres€nter. Notice the estimated time has changed. You can use these switc@gime
while the solver is running.
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When you submit a job from eta/DYNAFORM, an input deckreated which the solver, LS-DYNA, uses to
process the analysis. The default input deck namegardatabasename.dyrandyourdatabasename.mod.
The .dyn file contains all of the control cards, and thed file contains the geometry data. Advanced users
are encouraged to study thkyn input file. For more information, refer to th&-DYNA User’s Manua).

! # % # %

# ! 1# %
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POST PROCESSING (with eta/POST)

The eta/POST reads and processes all the available datadBptbéefile. In addition to the undeformed model
data, thed3plot file also contains all result data generated by LS-DYNA (stresain, time history data,
deformation, etc.).

. READING THE RESULTS FILE INTO THE POST PROCESSOR

To executeeta/POST, click PostProcesdrom eta/DYNAFORM menu bar. The default path feta/POSTis
C:\Program Files\Dynaform 5.8.1. In this directory, deutlick the executable file&taPostProcessor.exe
The eta/POST can also be accessed from the programs listing under thenstaut undeeta/DYNAFORM

5.8.1

The eta/DYNAFORM Menu Bar

1. From theFile menu ofeta/POST, selectOpen. The Open File dialogue will be displayed.
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2. SelectLS-DYNA Post (d3plot, d3drlf, dynain) from theFiles of Typelist. This option will allow
you to read in the3plot, d3drlf or dynain file. Thed3plot is output from forming simulation
(drawing, binder wrap and springback), whdlgdrlf is generated during gravity loading simulation,
thedynain is generated at the end of simulation and put the deformekiibfanmation.

After moving to the directory where you saved the result, fibessure you have the correct file of type
selected, pick thd3plot file, and clickOpen. As shown in the figure below.
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3. The d3plot file is now completely read in. You are readyrazess the results using the result
manipulation menu bar as shown below.

[I. ANIMATING DEFORMATION

1. The defaultPlot State is Deformation. In the Frame dialogue, selectll Frames and then click
Play button to animate the results.

eta/DYNAFORM Training Manual 93



Error! Use the Home tab to apply 1 to the text that you want to appear here.
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2. Toggle on theshadecheck box near the bottom right of the screen to shade the nmbedeliser can
toggle onSmooth Shadeo display a smooth model.

3. Since it is difficult to see the Blank with all of the otlteols displayed, you can turn them all off,
except for the Blank. Frorfioolbar menu, seledPart on/off button.

4. In Part Operation dialogue, turn off all of the parts exoaptife Blank and predsxit.
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5. You can also change the view with the view manipulation iconthe tool bar, just as we did in the
pre-processor.

[1l. ANIMATING DEFORMATION, THICKNESS AND FLD

eta/POST can animate deformation, thickness, FLD and variaus/stiress distribution of the blank. To do
this, refer to the following examples.

Deformation

The deformation in result manipulation menu bar is seteaddfault display.
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SelectAll Frames from the combo box (drop down menu). All the frames aghlighted.
Click Play button to display animation of deformation.

Use the slider to set the desired frame speed.

Click Stop button.

L

Thickness/Thinning

SelectThicknessfrom the result manipulation menu bar.
SelectCurrent Component from combo box, either THICKNESS or THINNING

Click Play button and the animation will begin.

Use the slider to set the desired frame speed.

s W e

Click Stop button to stop the animation.
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FLD

Pick FLD from the result manipulation menu bar.

SelectMiddle from theCurrent Component list.

Set FLD parameters (n, t, r, etc.) fréihD Curve Option.

SelectEdit FLD Window to define location of FLD plot on the display window.

R e
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5. Click Play button and the animation will begin.
6. Click Stop button.

IV. PLOTTING SINGLE FRAMES

Sometimes, it is more convenient to view single frames rdktaar the entire animation. To do this, select
Single Framefrom theFrame combo box. Then, select with your mouse, the frame you wlikddo view
from the frame list. Users can also drag the slider of fraumeber to select the frame accordingly.
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V. WRITING AN AVI AND E3D FILE

eta/POST has a very useful tool that allows the user to autathatreate avVl movie ande3D files via an
animation screen capture. This will be the last function covertds training case.

AVI movie

1. Start a new animation using all available steps.

2. Once the animation is running, click tRecord button located at the dialogue, as shown below.
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3. TheSelect Filedialogue will be displayed. Enter a name to saveé\tHefile under (e.g.
traincase.avi), and clicRave

4. SelectMicrosoft Video 1 from theCompressorlist and clickOK.

5. eta/POST will take a screen capture of the animation and writaithat.

E3D file

eta/POST allows the user to save simulation results in a oampact file format (*.e3d). The *.e3d file can
be viewed usingta/3DPlayerwhich is provided free to any users. The users can viewr8Dlation results
using the player. To start the player, select StalitPrograms Dynaform 5.8.1 Eta3DPlayer.
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MORE ABOUT eta/DYNAFORM 5.8.1

The eta/DYNAFORM 5.8.1 configuration file is located und@thbthe installation directory and My
Documents directory. Inside the eta/DYNAFORM 5.8.1 instaltatidirectory, there is a file called
dynaformdefault.config. Many key default parameters are includedhis file. When the user opens
eta/DYNAFORM 5.8.1 for the first time, the program will tamnatically create a file called
dynaformdefault.config under My Documents directory. The gométion file locates in the “My Documents”
directory of the current user's PC, for example, C:\Documenand Settings\Andy\My
Documents\ETA\Dynaform5.8.1(Windows  XP), C:\Users\Aily\ Documents\ETA\Dynaform5.8.1
(Windows 7). The user can open this file and change thefs@llt parameters, or cliéBption Edit Default
Config from Menu bar to edit these default parameters in the dialggThe modified default values in the
dialog box will be saved in the configuration file under Blgcuments directory. The configuration file under
My Documents directory will take precedence over the one undergtadiation directory.

For UNIX/Linux users, the dynaformdefault.config filelezated under both the installation directory and the
user's home directory (/home/Andy/ETA/Dynaform5.8.1). Tyeaformdefault.config file located under the
installation directory will take precedence over the one locatttkinser home directory.
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CONCLUSION

This concludes the training guide’s basic overview of eta/DYSIRM 5.8.1. This manual is meant to give the
user a basic understanding of finite element modeling fonifg analysis, as well as displaying the forming
results. It is by no means an exhaustive study of the laiion techniques and capabilities of

eta/DYNAFORM. For more detailed study of eta/DYNAFORM, theeruis urged to attend an
eta/DYNAFORM training seminar.

Please refer to theta/DYNAFORM User’s Manuaknd theLS-DYNA Keyword User’s Manualsr detailed
explanation of individual functions and analysis settings.
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