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INTRODUCTION

Welcome to the DYNAFORM 5.0 Training Manual. DY NAFORMS5.0 is the unified version of
the DYNAFORM-PC and Unix platforms. This manua is meant to give the user a basic
understanding of finite element modeling for forming analysis, as well as displaying the forming
results. It is by no means an exhaustive study of the smulation techniques and capabilities of
DYNAFORM. For more detailed study of DYNAFORM, the user is urged to attend a
DYNAFORM training seminar.

This manual details a step-by-step sheet metal forming simulation process through traditional
finite element (FE) modeling and the newer QuickSetup interface process. Users should take the
time to learn both setup processes as each has inherent benefits and limitations.

The traditional setup procedure is extremely flexible and can be used to setup any forming
simulation. Because the QuickSetup makes certain assumptions as to the type of tooling
configuration selected it is not as flexible, however, it automates many of the procedures
required for traditional model setup such as travel curves.

The following table outlines the major differences between the QuickSetup and the traditional
DYNAFORM setup procedure.

Quick Setup Traditional
Automated interface limits flexibility Manual interface can duplicate any tooling
configuration; pads, multiple tools, etc
Reduces modeling setup time Requires more setup time
Automated travel curves Manual definition of travel curves
Contact Offset Geometrical Offset

Note: This manua is intended for the application of all DYNAFORM platforms. Platform
interfaces may vary dightly due to different operating system requirements. This may cause

some minor visua discrepancies in the interface screen shots and your version of DY NAFORM
that should be ignored
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DATABASE MANIPULATION

l. Creating an eta/DYNAFORM Database and Analysis Setup
Start Dynaform 5.0.

For workstation/ linux users, enter the command “df50” (default) from a UNIX shell.
For PC users, double click the Dynaform 5.0 Icon from the desktop.

After starting eta/Dynaform, a default database Untitled.df is created. Users will begin by
importing CAD files to the current database.

Import files

1. From the menu bar, select File=»Import.

Look i ]C:fDucuments and Settings/gheMdy Documents/ditraing .0/ W & i

= Dlank linlin

a= die_lin.lin
File Mame: ] Import | ok |
File Type:  [Line Data [*.lin) v Zancel

Change the file format to “Line Data’. Go to the training input files located in the CD provided
along with the DYNAFORM installation. Locate two line files. dielin and blank.lin. Then,
import both files and select OK to dismiss the I mport File window.
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After reading in all of the line files, switch to the isometric view by selecting the | sometric icon
on the Toolbar. Verify the display |ooks the same as the illustration shown above.

File Parts Tools Preprocess Analysis Setup  Utlities wiew || BSE DFE QuickSetup Help -~
D‘ B| |E€[‘@| ij‘ ;gl @‘@l%l'\‘%‘@‘w‘ @‘@{ \%l § @ @i@lﬁal I ormetric vew

Note: Icons may appear different depending on platform. Other functions on the Toolbar will be
discussed further in the next section. You can also refer to the Dynaform User’s Manual for
information on all of the Toolbar functions

2. Save the database to the designated working directory. Go to File=»Save as, type
“dftrain.df”, and select Save to dismiss the window.

Database metrics

The default unit system for a new etal DYNAFORM database is mm, N, Second, Ton and the

draw type is double action (toggle draw). The user is able to change these default settings from
the Setup/Anaysis menu.
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Lookin |c:/Documents and Settings/gheMy Documents/ditraing .0/ W = £

File Mame: | dtrain]of Save |
File Type:  |*.of = cancel |
File Types

Dynaform has the ability to read the following types of input files:

8. Abaqus (*.inp) Line Data (* .lin)
9. Binary (*.bin) lges (*.igs, *.iges)
10. LS-DYNA (*.dyn, *.mod) VDA (*.vda)
11. F-crash (* fcr) DXF (*.dxf)

12. NASTRAN (*.nas)
13. Pamcrash (*.pc)
14. Radioss (* rad)

LS-Nike 3D (* nik, *.mod)
DYNAIN File (*.din)
UG Part (* prt)

NoghkwhpE

[I.  Practice Some Auxiliary Menu Operations

After successfully reading in the needed files to begin the finite element modeling, practice to get
familiar with some of the basic functions and menus.

View Manipulation

File Parts Tools Preprocess Analysis Setup  Utifities Wiew || BSE OFE  QuickSetup  Help

e BB A= 0 oS wSie o] |8 o g ¢

| |
View Manipulation
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The view manipulation area of the Toolbar is one of the most visited spotsin etalDY NAFORM.
These functions enable the user to change the orientation of the display area. Place the mouse
pointer over each icon to display the name and function of each icon. Also, take notice of the
Display Option window (shown below) at the bottom of the screen. This is another area
enabling the user to manipulate the display area.

| curertpare |
_lActive Window  _IShade: T Elements
| T Surface = Lines = Nodes

The following steps will help you become more familiar with the functions found in the
Toolbar, and in the Display Optionwindow.

1. Select Isometric fromthe Toolbar. This places the displayed geometry in an isometric
view, as shown earlier.

2. Rotate the geometry dynamically about the z-axis approximately 90° by using the Rotate
about Z-Axis function. The function is shown below:

blelBlelél A2l @lals|s|s s EREE

3. Sdect Rear View (YZ Plane). The result is shown below:

N EEEP B EER R R EEENEEL 2

2| gle|alsl ¢/

N T T AN TR R R N e as A

4. Select Fill from the Toolbar, this makes the displayed geometry fill the screen.

Dlelmlalel A= elaelw s ole D Tralae] ¢7]

5. Practice using the other viewing options before moving on.
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[Il.  Turning Parts On/Off

All geometry in etal DY NAFORM is based on parts. Every entity, by default, will be created or
read into a part. The user should practice using the On/Off function, located in the Toolbar,

n[e[e[a]e] =T Emd[w s [e] oldAEm]: (o sld[ae] ¢/

or in the Parts menu:; Parts/Turn On.

Create Ctri+P
Edit

Add.. . To Part

Turn On

Current

Separate
Transparent
Summary

1. Noticethe Turn On/Off Part dialogue that appears after selecting the Part On/Off button.

Select by Cursor

/& &

Select by Name.

DIES 2

< Ohly Select O

Al On J Al Off J

@ ] Urido ]

Place the cursor over different icons and buttons to learn the name of each function. This

type of selection menu is common to the eta/l DY NAFORM environment. It provides several
different functions for selecting which parts will be turned off or on.

2. Sincethe part BLANK.LIN contains only line data, you will have to use either the Select by
Line or the Select by Name function.

3. Firdt, use the Select by Line icon to turn off the part, BLANK.LIN. Click on the Select by
Line icon, and select aline in the part, BLANK.LIN. The part will be turned off.
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4. Next, use the Select by Name function, and select BLANK.LIN from the ligt in the window.
In the Select by Name window, the parts that are turned on are displayed in their color and
the parts that are turned off are displayed in white.

5. Before we continue, verify that all available parts are turned on. Select the All On button
from the Turn On/Off Part dialogue.

6. After you have turned al the parts on, click the OK button on the Turn On/Off Part
dialogue. Thiswill end the current operation.

V. Editing Partsin the Database
The Edit Part command is used to edit part properties and delete parts.

Create Ctrli+P
Edit

Add. To Part

Turn On

Current

Separate
Transparent
Summary

1. From the above menu, click on the Edit button.

Mame Iﬁ
18] lzi
Colof —}
[ame L8]
DIES 2

Wadify ] Delte ]

Cloze J

The Edit Part dialog dialogue will be displayed, with alist of al the parts that are defined in
the database. The parts are listed with the part name and identification number. From here,
you can modify the part name, ID number and part color. You can also delete parts from the
database.
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2. Select the part DIE.S from the part list. Change its color by clicking on the Color button and
selecting a new color from the palette.

=10 x|

Selact by Cursor

/A &)

Salect by Name

DIES 2

< Ohiy Select O ‘
aton | ator |
ok | unso |

3. Select the part DIE.S from the part list. Change the Name by inputting LOWTOOL in the
field as shown below.

=, Edit Part | =f 1
Name LowTooy

1o \2

Colof

Narne |55

DES 2
Mol |  Deiete |

Close |

4. Once you have entered the new name LOWTOOL) and selected a color, click on the
Modify button located at the bottom of the Edit Part dialogue as shown above to make the
changes.
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5. Click Close to end this operation.

Kame ’W
ID 2
Color —I
Mame |0
Modiy J Dalste ]

GI_DSE ‘

6. Save your database.

V. Current Part

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

Note: When auto-meshing surfaces, the user does have the option of assigning the created mesh to the
parts that contain the individual surface data. In other words, you can keep the mesh in the
original parts, rather than have themall created in the current part. Thiswill be dealt with later.

1. To change the current part, click on the Current Part dialogue in the Display Option
dialogue.

| current Part |

_lActive Window _IShade T Elements

| I~ Surface T Lines I~ Modes

Or sdlect Parts=» Current on Menu bar

Tools  Prepr

Create Cirl+P
Edit

Add,, To Part

Turn 2n

Current
gep,araté‘@'
Transparent
Summary
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2. The Current Part dialogue window will be displayed.

-Select by Cursor

Ay

Setect by Mame

LOWTOOL 2

<& Only Select On

son | mon |

oK | Undo |

3. Similar to the Part On/Off window, this window allows you to select the current part in
different ways. Place the cursor over each icon to identify its function.

4. Set the part BLANK.LI as current by selecting the part name from the Select by Name list
that is displayed.
5. Practice setting the current part.

6. Turn off all of the parts except BLANK.LI, and set it as current.
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MESHING

Meshing from surface or line data is a very important step contributing to a successful
simulation. There are many methods of creating mesh, however in this exercise, the Blank
Generator and Surface M esh will be used to generate meshes.

l. Blank Meshing

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

1. Sdect Tools=»Blank Generator on Menu bar.

2. There are four linesin BLANK.LI so select the BOUNDARY LINE from the Select Option
dialogue.

GG Freprocess  Anal
Cefine Toals Ctri+T
Position Toaols [ 2
Draw Bead Cirl+o
Elank Generator

Define Blank Ctri+B
Blank Cperation [ 2
Miaterial

Property

Animate

Tools Qndorf

Surmmary

3. The Select Line dialogue window is shown as below.

1 Extlude

Part J Reject ]

oK ] Cancel J
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There are 4 lines in the part. Select the lines, one-by-one by left clicking on them. This
Select Line dialogue window allows you to select the lineg(s) in different ways. Place the
cursor over each icon and button to identify its function.

4. Select OK after selecting all four lines.

5. Usethe default variable (6.0) for the concerned tool radii. This number reflects the tightest
radii in the model. The smaller the radii the finer the blank mesh; alarger value will result in
coarser mesh.

Radii: ]Eﬂnnnnn

ok | Back | f;an'cmi

6. After you have entered the variable, press OK. A Dynaform Question dialogue prompts

“Accept Mesh?”.
Accept mesh?
b= l MO | REMESH'
Press YES to accept the mesh.

If you have entered an incorrect value, click on the ReM esh button to correct the concerned tool
radii value and accept the mesh, or No to cancel it and repeat the above steps to re-mesh.

7. Compare your mesh with the following picture.
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8. Save the database.

[I.  Meshing Surface Data

Most of the meshing done in eta/Dynaform is carried out using the Surface Mesh function. This
function will automatically create a mesh based on the provided surface data’. This is a very
quick and easy way of meshing the tools.

1. Turn off the part BLANK.LI and turn on the part LOWTOOL. Set the part LOWTOOL as
current.

2. Select Preprocess-»Elements on Menu bar.

Preprocess EEaiElEEa= =1

: Line/Paint Ctr+L

: Surface Ctrl+s

Element Cirl+E

Mode Ctrl+n

Mesh Repair Ciri+R |
Model Check Cirl+hd

Boundary Condition  Stri+U
kodeElement5et  Cirley

3. Sdect Surface M esh from the Element menu as shown below.
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#; Element = 0 o 3

| 4 H| =
/|| 98 O
88| 88| 41| &
on| 4n| du| Ga
BE <] 2|
|

- Label Elements:
_| Shrink Elements

oK |

4. From the Select Surface dialogue, choose the Displayed Surf icon.

| Buclude

Part ] Refact J

Displayed Surf |

Ky In Surf Range. J

ok | cancet |
Notice al of the displayed surfaces will turn white. This verifies they have been selected.

This dialogue window allows you to select the surface(s) in different ways. Place the cursor
over each icon and button to identify its function.

5. In the displayed Surface M esh dialogue window, default values will be used for all fields.
Click the in Original Part option, click off the Boundary Check option dialogue, and click

Apply.
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Tool Mesher i

& Conrached
& Uncannested

P in drigina| Part
| Boundary Chgok
—PaErameters

Note: Chordal [deviation] controls the
number of elements, Angle
controlsthe feature line, and

wiaw Ste | EHNEE Gap Tol. Controlswhether two

Win. size |0 50 adjacent surfaces are connected.

Chardal |0,15

Angle | 20.00

Gag Tol, |2.650

T

o Bet Ay _r_'lI

[

JalectSuaces I

£pnly |

AL el MESh?

Exit |

6. The mesh will be created and will be displayed in white. To accept the mesh, click the Yes
button when prompted, “ Accept Mesh?” in the Surface M esh dialogue. Check your mesh
with the mesh displayed below.

Y

7. Press Exit on the Surface M esh dialogue to exit the function.
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Now that we have al the parts meshed, you can turn off the surfaces and lines by turning off
Surfaces and Lines in the Display Option dialogue. This makes it easier to view the mesh. Save
the changes.

| curentPart [N

_lActive Window  _IShade: T Elements

‘ I Surface I~ Lines I~ Modes

[1l.  Mesh Checking

Now that the mesh has been created, its quality is needed to be checked to verify that there aren’t
any defects that could cause problems later.

All the utilities used for checking the mesh are located under the Preprocess>Modd Check on
the Menu bar.

Preprocess BEali=l ame=i

Line/Point Cirl+
Surface Ctrl+5
Elefnent Ctr+E
Mode Cotrl+
Mesh Bepair Ctr+R
Model Check Citrl+d
EDUnqawIﬁt—Dn%ﬂDn CErl+L

Mode/Element Set G+

Auto Plate Normal

1. Select Auto Plate Normal from the Model Check dialogue. A new dialogue will be
displayed.

2. The displayed dialogue prompts you to pick an element to check al the active parts or an
individual part for element normal consistency. Select an element on the part LOWTOOL.

3. An arrow will be displayed showing the normal direction of the selected element. A prompt
will ask “ISNORMAL DIRECTION ACCEPTABLE?”

Pressing YES will check all elements in the part and reorient as needed to the direction that
isdisplayed. Pressing NO will check all elements and reorient as needed to the opposite of
the direction that is displayed. In other words, press YES if you want the normal to point in
the direction of the displayed arrow, or NO if you want it to be the opposite. As long as the
normal direction of most elements in a part is consistent, program will accept that. If half of
the total element’s normal is pointing upper ward and other half pointing downward, program
will be confused how to constrain the blank through contact.
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4. Now that the LOWTOOL elements are consistent, check the rest of the parts in the database.
Turn off al the parts and turn each one on by itself. Check the normal direction and make
sure it is consistent.

5. Once dl the normal directions are consistent, turn on al of the parts and save the changes.

Display M odel Boundary

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

1. Select Display Model Boundary from the M odel Check dialogue window.

gl == E S [
g | A0 0
& | A 2
=

0K |

2. Minor gaps in the tool mesh are all right. Blank mesh should not contain any gaps unless the
blank is lanced or is designed with gaps. Select the isometric view and make sure that your
display looks like the one following.

3. Now, turn off al of the parts (Note: the boundary lines are still displayed). This alows you to

ingpect any small gaps that might be hard to see when the mesh is displayed. The results are
shown in the following picture.
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4. Check for overlapping elements and minimum element size. Delete those elements if there
are any.

5. Turn only the part LOWTOOL back on and click onthe Clear icon on the Toolbar to
remove the boundary lines.

Fi= Parn= Toals Preprocess Anaty=is Sehop Ubldies Miew || EBE DFE  CuickBelup  Help

D=[E[e]e] d 5] olalB[w[F»] s[HAEr (@ o] ¢
6. Save your database

QuickSetup vs. Traditional Setup

At this point, the model setup depending on whether the user is going to do a QuickSetup or a
tradtional setup beginsto vary. Save the changes to your initial database and make a note of this
file name. We will use this file later in this training manual to perform a manual setup. Now use
the Save As function to save this as another duplicate database that we will use for the
QuickSetup portion of this manual. The new database name and directory path should be
displayed in the upper right portion of the DY NAFORM interface.

This manual will first detail the QuickSetup process, then the traditional setup. Skip to the

Traditional Setup portion (page 38) of this manua if you are dready familiar with the
QuickSetup interface and analysis setup procedure.
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QUICKSETUP

Before entering the QuickSetup interface we will need to separate the binder run-out (lower ring)
from the lower tool. Thiswill alow the QuickSetup to automatically offset the upper binder
from this run-out. This procedure is common to all QuickSetup models that require a binder.

l. Definethe Lower Ring from the Lower T ool

Now we will separate the Lower Ring from the LOWTOOL. Turnon LOWTOOL and turn
off al other parts.
Move Elements on Run-out of LOWTOOL into Lower Ring

1. Create anew part caled LOWRING. This part will hold the elements that we separate from
the LOWTOOL. Click Parts=»Create on Menu bar.

P Tools  Frepn

; Create Ctri+P

* Edit
Add. To Part
Turnan
current
Separate
Transparent
SUmmary

2. Enter LOWRING in the name field. Click OK and the part will be created.

#= Create Part E|E| g]

Name  |LOWRING|
ID 4
Calor
ok | apply | cancel

3. Thepart LOWRING has been created and set as the current part automatically. We can now
place the lower ring elements in this part.
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4. Clickon Parts=»Add... To Part on Menu bar.

Tools: Erepr
[ Create Ctri+R
- Edit
Add. To Part
Turn-2n "4
Zurrent
Separate
Transparent
Summary

5. The Add...To Part window appears as follows. Click on the Element(s) button as shown
below.

0 Lirnels)
] Elermentis) 1
0 Surfacels) i

To Part Unspecified ]

Close J Al |

6. The Select Elements window appears (as shown in next page). The easiest way to select all
elements of the ring is to switch the view to the Y X plane onthe Tool Bar, then select the
Spread icon, press and drag the left mouse button on the Angle Slider to set asmall angle.
Since the Ring surface is flat, set the smallest angle you can select (e.g. 1 as one degree).
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Select Elemensl

7. Click on any element on the right-ring of LOWTOOL.

Y

L.

8. Click any element on the left-ring of LOWTOOL.
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All elementsin the flat area before an element angle change of larger than 1 degree should be
highlighted. Compare your display to the preceding image. If your results differ, repeat the
above steps to re-select.

9. Select OK onthe Select Elementswindow. Y ou will find the number of elements (67) is
shown on the left side of the Element(s) button as below.

10. Select the Unspecified button.

= Add ... To Pantym sl

0 | Line(s) |

o Elementis)
0 Surtasets) |
To Fart Unspecified
Cloge | Aply |
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11. The Select Part window shows up. Select LOWRING in the Select by Name ligt. At this
time, the Unspecified button will change to LOWRING.

_ |0l x|

Select by Cursor

/A &

Select by Marme

LOWRING 4

Carcel |

12. Click Apply, al selected elements are moved into LOWRING.

dd — o] x|
Add
0 Lineis) I
166 Elementis) |
I Surmace(s) |
To Part LOWERING |
Close Bnply ]

13. Turn ononly LOWRING with Isometric view, the resulting display should be as the
following. If the result differs, please repeat the above steps.
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14. Save the changes.

1. QuickSetup interface:

1. Select the QuickSetup menu, QuickSetup=»Draw Die

File Parts Tools Preprocess Analysis Setup  Utllitlies  Wiew || ESE DFE

AlelRlEle] A elae[w5w] o[RE: s =Has ¢]7

Spring Back

2. Asshown in the following QS menu, the undefined tools are highlighted in red. The user
needs to select the draw type and available tool first, for this application, the draw typeis
“Single action” or Inverted draw. The available toal is the lower tool.
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o ] 4

— Diraw Type:

Single action (dnveded draw) I Lower Toal Available =) |

Loweer Toal

— Blank Parameters

Material: jone | Thickness: |0 00

— Tool Cantrol

Tool Travel Velosihy, SDEIEI.DD_
Binder Cloze Velocity: 2000.00

o Lower Binder Force:

AutoAssign J Constraint | Hite Head ' Advancad Helg J

Apply I Reseat I Ele ' i ' Exit J

3. Define the blank and tools by selecting the appropriate buttons.

[1l. DefineTools

The parts LOWTOOL and LOWRING are meshed and can now be defined as the Binder and
Lower Tool, respectively.

To define the Binder:

1. Click on the Binder button, then select Add from the Define Binder window.
2. Sdlect the part name from the part list: LOWRING.
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Irchude Part List
' gﬁ.'.'...,i_
A D & B
Select by Marne
Iﬁ'\dd I FEe fivi GisrEy |
| BLANK.LI 2
oK | LOWRING 4
_| Exctude
Total selected 0
Displayed A1l Parts j

Feject Last Par !

Repeat the same procedure to define the Lower Tool. Once both tools have been defined, the
color should change to green as shown in the following illustration.
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| T e
Cirats Type:
Single action Areetad dras)

Blamk Parameters
Watsnal;

Tool Conlral
Tool Trane| Wekclh:

Binder Cloga Walociy

# Lowier Binder Fomce

Thickness: 1 [

|5000.00

| 200000

Futo &= zign | Cotvatraint

Afvanced Help

Apply ] Resat

Enit

IV. Defining the Blank Material

1. Select the Blank button, select “add”, then pick the blank part name.

2. For the blank, the user needs to define the material and thickness. For the blank thickness the
user can enter the number in the thickness field; in this case we will use the default, Imm.
The blank material can be selected from the Material Library under the material definition

3.
window.

The Materia Library will be shown as in the image below. Select the mild steel “DQSK”
under material type 36 (note: materia type 36 and 37 are recommended for most

simulations).
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Dynaform Material Library

—

4. Sdlect OK to use the default material parameters (following image) for the DQSK material
model (note: ETA makes no guarantees as to the validity or accuracy of the generic materia
models in the material library. Users should contact their material suppliers to determine
material parameters). To complete the material definition select OK from the material
dialogue and return to the QuickSetup interface. Save the changes.
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=lol x|

[Dask
MASS DENSITY [7.830000E-009
YOUNGS MODULLIS [2.070000E+005
POISSONS RATIO [2 200000E-001
HARDENING RULE(EXPON.) [ goooooE-ono
MATERIAL PARAM P1 (k) [5 a50000E +002
MATERIAL PARAM P2 (M) [2 100000E-001
ExPONENT FACE M |6.DEIDDEIDE+DEID
LANKFORLr PARANM ROO0 [1 750000E+000
LANKFORD PARAM R45 [1 620000E+000
LANKFORD PARAM RI0 [1 870000E+000
O ] Advanced ] Default | Reset Cancel ]

Before we move on, let’s go through the other functions in the QS interface:

Auto Assign will assign parts as tooling that follow the QuickSetup default naming
convention; for example, if the blank part name is named “BLANK”, once the auto
assign button is selected, the part “BLANK” will be defined as the model BLANK.
“DIE” and “BINDER” are the other tooling names recognized and automatically
assigned. Drawbeads are not recognized by the Auto Assign function.

Constraint allows the user to define SPC (single point constraint) for symmetric or
other boundary conditions.

Advanced allows the user to change default parameters related to QuickSetup.
Apply automatically offsets all defined toolling with its mating tool and defines the
travel curves.

Reset deletes all mating tools and travel curves “resetting” the database to the state it
was before the apply button was selected.

Preview allows the user to animate and check the tooling travel curves.

Submit job brings the user to the analysis menu.

Exit will alow the user to exit the QS menu.
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# Ouick Setup /Draw — @] %]

- Diraw Type:

Single-action (nverted drawd. I Lowwer Toal Available [T, ]

Lowveer Tool

- BlankParameters

Material: Mone Thickness: | 1.00

- Tool Cantral

Tool Travel Welocity; 3000.00
Binder Close Velocity: 2ooojoo

< Lowear Binder Force: [ 21

Buto Assighn I Constraint | pdate Heads Advanced Help I

Apply I Reset | i i Exi |

5. Now back to our exercise: Select Apply; the program will automatically create mating tools,
position the tools and generate the corresponding travel curves.

6. Select Previewto check the tooling motion.

7. Compare your display with the illustration shown on the following page.
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V. Running the Analysis

Now that we have verified the tool motion is correct, we can define the final parameters and run
the analysis.

Select Submit Job to display the “Analysis’ dialogue window shown on the following page.

1. Click onthe Control Parameters button in the Analysis Parameters dialogue.

DYNAFORM Training Manual 3



# Analysis E| |§| E|

Analysis Type

Full Run Dyna — |

Cantrol Parameters |

< Gravity Load
< Dynain Cutput
£» Seamless

Implicit Farameters |

< Adaptive Mesh

Adaptive Parameters |

@ Defined Tools Only

]

£ Specify Memory

emangradsy| 54000000

Title: ||
Termination Time: I 0.006015
[o]24 | Cancel |

2. Asanew use, it is recommended that you use the default control parameters (for more
information on them, please refer to the LSDYNA User’s Manual). Click OK.

#= DYNA3D CONTROL PARAMETER

TERMINATION TIME(ENDTIM) [6.015000E 00d]
TIMESTEP (DT2MS) [ 718571007
PARALLEL (NCPU) [i

STATES IN D3PLOT (DPLTC) [15

OK | Advances | Default | Reset | Cancel |

Return to the Analysis diadogue again. By default, the Adaptive Mesh parameters will be
checked on.

3. Sedlect Adaptive Parameters. Adaptive mesh alows for more accurate results by re-
meshing the blank as needed. In other words, as the die deforms the blank, areas that
demand a finer mesh to capture the tooling geometry will divide to create finer and
smaller elements.
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3. Inthe ADAPTIVE CONTROL PARAMET. window, edit the LEVEL (MAXLVL) to be
3. This means that the mesh will split up to 2 times if needed. Higher levels of adaptivity will
result in better accuracy but require longer processing time. Since thisis a smple part, level 3
will be fine. The default values will be used for the remaining parameters. Click OK.

== ADAPTIVE CONTROL PARAMET

TIMES({ENDTIM/ADPFREQ)
DEGREES{ADPTOL)
LEVEL{MARLYL)
ADAPT MESH{ADPENE)

fo

|5.DDDDDDE+DDD

|3

| 1.000000E+000

ok | advanced |

Default |  Reset

| cancel |

4. To submit the job, select Full Run Dyna and click OK. The solver will now be running in

the background.

The solver is now running. You will notice that an estimated completion time is given. This time
IS not accurate since we are using adaptive mesh and the model will re-mesh severa times. Also,
the number and speed of CPU influence it. However, it does give you a genera idea.

Proceed to page 68 for post-processing after the program is compl eted.

DYNAFORM Training Manual



C:\PROGRA-~1\DYNAFO~1.0\Isdyna.exe

phyzical mass 1_4276E-82
ratio 8. 0080E +88

dt of cycle 1 iz controlled by shell element 5455

kinetic energy

internal enerqgy

spring and damper energy
hourglass energy

systen damping energy

gliding interface enerqgy
external work

eroded kinetic energy

eroded internal energy

total energy

total energy ~ initial energy..
energy ratio wso eroded energy.
global x velocity
global vy velocity..

global =z velocity

EREFREEEIEREEEEEE TS
'R

nunber of shell elements that

reached the minimum time step..

cpu time per zone cycle nanoseconds
average cpu time per zone cycle.... nanoseconds
average clock time per =zone cycle.. nanoseconds

estimated total cpu time
eztimated cpu time to complete
estimated total clock time
eztimated clock time to complete

sec
SEeC
sec
SEeC

added mass A.PPAAE +BA
percentage increase A.0PEAE +B8

1t 0.00RBE+BA8 dt ?.14E-87 flush iso buffers
1t A.AAAAE+AA dt ?.14E-A7 write d3plot file

5. Once the solver has given you the preliminary estimated time, you can refresh this estimate
by first pressing Ctrl-C. This will momentarily pause the solver which will prompt you to
“.enter senseswitch:” Type the switch command you would like to use and press enter:

swl — Terminates the Solver

sw2 — Refreshes the Estimated Solving Time
sw3 — Creates a d3dump Restart File

sw4 — Creates ad3plot File

Note: These switches are case sensitive and
must be all lower case when entered.

Enter sw2 and press Enter. Notice the estimated time has changed. Y ou can use these
switches at anytime while the solver is running.
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:\PROGRA~1\DYNAFO~1.0\Isdyna.exe

initialization completed
338 ¢t 3.9166E-A4 dt 2.14E-A7 write adaptivity stress
330 ¢t 3.8166E-A4 dt ?.14E-A7 add shell elementsz from
memory needed for solution= 29845208
input of data is completed
initialization completed
598 t 4_.5155E-A4 dt 5.59E-A7 write adaptivity stress
L98 t 4_5155E-84 dt 5.59E-87 add szhell elementz from
memory needed for solution= 2984528
input of data is completed
initialization completed
867 t 6.8201E-84 dt 5.59E-87 write adaptivity stress
867 t 6.8201E-A4 dt 5.59E-A7 add shell elements from
memory needed for solution= 2984528
input of data iz completed
initialization completed
1136 t 7.5%246E-84 dt 5.5%2E-87 write adaptivity stress
1136 t 7.5246E-84 dt 5.5?E-@Y add shell elements from
memory needed for solution= 2984528
input of data is completed
initialization completed
1484 t 2.8236E-H4 dt 5.52E-8Y write adaptivity stress
1484 ¢ ?.8236E-84 dt 5.5?E-87Y add shell elements from

menory needed for solution= 27904528

input of data is completed

initialization completed

.enter sense switch:isw?

When you submit a job from eta/ DY NAFORM, an input deck is created which the solver, LS
DYNA, uses to process the analysis. The default input deck names are your databasename.dyn
and your databasename.mod. The .dyn file contains al of the control cards, and the .mod file
contains the geometry data. Advanced users are encouraged to study the .dyn input file. For
more information, refer to the LS-DY NA User’s Manual (LS-DY NA.pdf).

Again, the etal DY NAFORM Quick Setup interface is designed to help the user to quickly setup a
standard draw simulation. The user is encouraged to learn the traditional, more flexible, way of
setting up a draw simulation (Traditional Setup). Following the traditional setup procedure is a
section on post processing the results, whichis applicable to both types of setup.
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TRADITIONAL SETUP

Open the saved database file from the meshing section of this manual on page 20, before
QuickSetup. Thisfile should contain the clean mesh data of the lower tool before it was
separated for the QuickSetup procedure. If you do not have thisfile, begin the manual again.

l. Offsetting the Lower Tool Mesh to Create the Upper Tool
Offset the Lower Tool mesh to create the Upper Tool mesh.

1. Thefirst thing you need to do is create a new part called UPTOOL. This part will hold the
elements that we offset from the LOWTOOL. Click Parts=»Create on Menu bar.

Tools Prepn
; Create Dtri+P
- Edit

Add To Part

Tur On

Current

Separate
Transparent
Summary

2. Inthe New Part dialogue, enter “UPTOOL” in the name field. Click OK and the part will
be created.

|LowTOOL
D 4
Color
_ oK. ] Apply ] Caim:el.

The part UPTOOL has been created and set as the current part automatically. We can now
offset elements into this part. Turn on LOWTOOL and turn off BLANK.LI.

3. Sdlect Preprocess=»Elements on the M enu bar.
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Prepr Analysis  Set

¢ Line/Poirt Ctri+L |
= SUIface Ctr+5
Element CtA+E
Node S+
Mesh Bepair Ctri+R |
Model Check - Ctrl+hd |
EDunQawE-ZDnR?iDn LA+

Mode/Element Set Clrl+y

4. Select the Copy Elements icon from the Elements dialogue.
% Element =)

H| 4| H| &=
S| | e d
ge| k| 4| +
s | dn| ga| &
i < | 7| o
'.

- Lahel Elements
_| 3hrink Elements

OK |

5. Click on the drop-down menu to the right side where it says Type, and select Offset.
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6. Toggleoff In Original Part so that the offset elements will be put in the current part. Make
sure UPTOOL is set as current. Toggle off Delete Original Part, The origina part will be

kept.

7. Enter 1 in the field where it says Copy Number as the number of copies. Enter 1.1 in the
field where it says Thick as the offset thickness. In Dynaform, we use the material thickness
of the blank plus 10%. Since we will be using a blank thickness of 1, enter 1.1 in the field.

Note: We use 10% of the thickness for simulation because when we do the post-processing, wrinkle data
can belost if thereis not enough space between the punch and die after it has completed its travel
path. 1f we use only the blank thickness as a gap, the punch will iron the blank flat, creating the

Type: Giffset o ]

[T I Original Fart
[ Delete Original Element

i'_ Fomt to Foint hise

Copy Mumber | 1
Thitk:l Ba

SelectElement I

Exit j

impression that no wrinkling has occurred.

8. Click onSelect Element.
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9. Select Elements dialogue appears. Click on the Displayed button, you will notice that the
selected elements will turn white.

10. Click OK to accept the selected elements and return to the Copy Elements dialogue.
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11. Click onApply, dl offset elements are placed into the part UPTOOL. Check your display
using the SideView function.

{0

—
___——_

1]
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12. If your results differ, select Undo. Repeat the above steps to re-copy.

=+ Copy Elements o]

(LS Offset —

;

_I In Original Part
_| Delete Original Elements
| Point to Point Move

P €52 o I

Copy Mumber |1

Thick: |1.1§
iy W
32 W
Select Elements |

Apply || Undo |

Exit

13. Turn off the part LOWTOOL so that only UPTOOL is displayed. Switch to the isometric
view. Compare your display to the display below.

14. Save the changes.
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[I. CreatetheLower Ring

Now we will separate the Lower Ring from the LOWTOOL. Turnon LOWTOOL and turn
off all other parts.

Move Elements on Run-out of LOWTOOL into Lower Ring

15. Create anew part caled LOWRING. This part will hold the elements that we separate from
the LOWTOOL. Click Parts=»Create on Menu bar.

Tools Prepn
: Create Ctri+P
- Edit
Add. To Part
Turrn o
current
Separate
Transparent
SlUmmary

16. Enter LOWRING in the name field. Click OK and the part will be created.

#= Create Part E“E' EI

Name | LOWRING]|

ID 4

Colar |
ok | apply | cancer |

17. The part LOWRING has been created and set as the current part automatically. We can now
place the lower ring elements in this part.

18. Click on Parts=»Add... To Part on Menu bar.

Tools  Erepr
( Create Ctri+E
- Edit
Add. To Part p.,
Turn-2n g
Zurrent
Separate
Transparent
‘Summary
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19. The Add...To Part window appears as follows. Click on the Element(s) button as shown
below.

0 Line(s) I
0 Elementis) I
] Surface{s) I
To Part Lnspecified l

Cloze l Aty |

20. The Select Elements window appears (as shown in next page). The easiest way to select al
elements of the ring is to switch the view to the Y X plane onthe Tool Bar, then select the
Spread icon, press and drag the left mouse button on the Angle Slider to set a small angle.
Since the Ring surface is flat, set the smallest angle you can select (e.g. 1 as one degree).

& Select By Cursor
A &
peifal

i

m

Angle

¥ Belect By B

‘ Mame Unspapfieg |
Lion

Displayed | All Elements |

_| Exclude
Total Selected o

Reject Last Selection |

ok |  cancel |

21. Click on any element on the right-ring of LOWTOOL.
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L.

22. Click any element on the left-ring of LOWTOOL.

L.
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All elementsin the flat area before an e ement angle change of larger than 1 degree should
be highlighted. Compare your display to the preceding image. If your results differ, repeat
the above steps to re-select.

23. Select OK onthe Select Elementswindow. Y ou will find the number of elements (67) is
shown on the left side of the Element(s) button as below.

24. Select the Unspecified button.
= Add ... To Partis sl 3

Add

0 Linets)
] Elermertis)
o Surfacefs)

To Part Unspecified

Close J By |

25. The Select Part window shows up. Select LOWRING in the Select by Name list. At this
time, the Unspecified button will change to LOWRING.

_ ol x|
Select by Cursor

/s &

Select by Mame

LOWRING 4

Cancel

26. Click Apply, al selected elements are moved into LOWRING.
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N ]

0 Lnetss |

166 Element(s) |

18 Surfaceis) |

ToPart LOWERING |
Close Bnply I

27. Turnon only LOWRING with Isometric view, the resulting display should be as the
following. If the result differs, please repeat the above steps.

28. Save the changes to your initial database and make a note of this file name. We will use this
file later in this training manual to perform a manual setup. Now use the Save As function
to save this as another duplicate database that we will use for the QuickSetup portion of this
manual. The new database name and directory path should be displayed in the upper right
portion of the DYNAFORM interface.
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[1l. Separate LOWRING and LOWTOOL

Now LOWRING and LOWTOOL have two different groups of elements but they share
common nodes along the boundaries. We need to separate them so that LOWRING and
LOWTOOL can move independently.

Let'sturnon LOWRING and LOWTOOL and turn off other parts.
1. Click Parts/Separate onthe Menu bar.

Tools: Frepr
- Create Crl+P
 Edit

Add..To Part

Turn On

current

Separate
Transparent:
Summary

2. TheSelect Part window appears. Select LOWTOOL and LOWRING in the Select by
Name list. Click OK to finish the function.

Select by Cursor

/A &
5]

Select by hame

LOWTOOL 2

UPTOOL 3
LOWRING 4

_| Exclude ‘

Total selected 0

Diis played J All Parts J

Reject Last Part ]

oK | Cancel |

3. Save the changes.
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L. —

V. Tool Definition

Defining Partsas Tools

The parts BLANK.LI, LOWTOOL, UPTOOL, and LOWRING are al meshed and can now
be defined as tools. After the parts have been defined as tools, we will setup the analysis
parameters and start the simulation

1. Sdect Tools=»Define Tools on Menu bar.

I Precrocess Ana
Diefine Toals CHri+T
Position Tools -3
Diraw Bead 4D

Blank Generator
DefneBlank  Cirea
Blank Operation. [ 3
Material

Property

Anirnate

T'DDIs'Qnmff 1

SBumrmary
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2. Inthe Define Tools dialogue, select DI E from the Tool Name menu as below.

4 Sfandard Tanls

& Uzer Defined Taals

Tool Mama Dig.  —
U=zer Dedina Toals Mame

Diefine Contag |

Define Load I:I_JI.‘H'E |

Irplude Pats List

Atd | mirmor| Gicpie|

ot et fFom Mating Toal |

o |

3. Sedlect ADD.

4. The Select Part dialogue will be displayed, prompting you to select which part will be
defined as the DIE. Choose UPTOOL from the Select by Name list and then click OK.

DYNAFORM Training Manual 51



Salect by Cursor

|2

-
5]

Select by Mame

LOWTOOL 2

UPTOOL

LOWRING 4
_| Exclude
Total selected ]
Displayed j All Barts j

Reject Last Part J

ok | cancer |

5. Return to the Define Tools dialogue. You will find the UPTOOL is placed in the Include
PartsList.

6. Repeat the above steps to define the Punch (LOWTOOL) and Binder (LOWRING).
Remember to select the correct Tool Name in Step 2.

7. Once you have all of the tools defined, click OK on the bottom of Define Tools dialogue to
finish this step. Save the changes.

V.  Defining the Blank and Setting up Processing Parameters

Definethe Blank

1. Select TooldDefine Blank on the Menu bar.
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Breprocess  Anal

Define Tools CErl+T
Position Tools b
Diraw Bead Ctri+D
Blank Generator

Define Blank: Cirl+B
Blank Operation b
Material

Property

Anitriate

Tools Cnfoff

Sumrmary

2. Click onthe Add button in the Define Blank dialogue.

Select by Sursor

/A &9
5]

Select by'Name

LOWTOOL 2

upTOOL 3

LOWRING 4
_| Exclude
Total selected I]
Displayved 1 All Parts i

Reject Last Part |

ok | cancel |

Part Attribote:

taterial: Mone i
FProperty: e I

[nchide Parts List

= ]

3. The Select Partsdialogueis displayed. Select BLANK.LI from the Select by Name list.

4. Click OK.TheBLANK.LI isadded inthe Include Part List as shown below.

Define the Blank Material

1. The Define Blank dialogue should still be opened, click on the button located right next to

“materia:”
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Material

2. Select Material Library. A list of materials will be shown asin the illustrationbelow. In this
dialogue, select the mild steel “DQSK” under material type 36 (note: material type 36 and 37
are recommended for most simulations).

[Dymaform Material Library

F
;_
|7_

3. Select OK to use the default material parameters (following image) for the DQSK materia
model (note: ETA makes no guarantees as to the validity or accuracy of the generic material
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models in the materia library. Users should contact their material suppliers to determine
material parameters).

AL TYPE 36 =10] x|
MATERIAL TITLE |DQ5|,<

MASS DENSITY | 7.890000E-009
YOUNGS MODULUS |2.070000E+005
POISSONS RATIO |2 800000E-001
HARDEMING RULE(EXPON.) [2.000000E-+000
MATERIAL PARAM P1 (K) |5.650000E+002
MATERIAL PARAM P2 (M) |2.100000E-001
EXPONENT FACE M | 6.000000E+000
LANKF ORD PARAN ROO | 1 780000E-+000
LANKFORD PARAM R45 [ 1.620000E+000
LANKFORD PARAM R30 | 1.870000E+000

ok | advanced |  Detaut | Reset Cancel

VI. DefineBlank Property

1. TheDefine Blank dialogue should still be open, click on the button just right of where it says
Property: (This button will say None because the property has not been defined yet).

Part BLANK LI Attribute

# Sinale Surface

Material: DAsK |

Prapery: Mone

Inctude Patts List

Acld i Rémovei Diaplayl
ik :l-

2. Inthe Property dialogue, enter a name for the material, For example put “blankpro” for
material property. (If there is a default property name exists, user can skip the typing). Be
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sure to select type BELY TSCHKO-TSAY (default) and select any color from Color dialogue.

Click New.
Mame |b|ankpm
BELYTSCHKO-TSAY |
Color |
Froperty
Iy ] M iy | £=::-|r-|
ok |

3. TheBELYTSCHKO-TSAY Property card will be displayed. In this dialogue, you can edit
the thickness of the material. To edit afield, left click on the field and change the value in the
Current Value dialogue. Make sure UNIFORM THICKNESS is 1.000. Leave al other
fields at their default values and select OK.

CHKO-TSA =10l x|
SECTION TITLE Iblankpm
NO: OF INT. PQINTS |5
UNIFORM THICKNESS I 1. 00000DE+000
Ok | Advanc:edJ Def_a_u_lt_l Reset ] Cancel

4. DYNAFORM returnsto the Property dialogue. Click OK.

5. Select OK to finish defining the Blank, Material and Property.
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Part BLARIC LI Attribute

¢ Single Surace

Material: Dask |

Property: blankpro

Inelude Farts List,

-Ade Ramove_! Dlsplav’l

Ok [

VIIl. Tools Summary

1. Veify that al of the needed tools are defined by selecting the Tools Summary function in
the Tools menu.

2. After you have verified the tooling definition, click OK. Save the changes.

BLANK

PUNCH
DIE

BINDER

0k

VIII. Auto Postioning the Tools

Now that al of the tools have been defined, we need to place them in the correct positionby
doing the following:

1. Turnon al of the partsin the database and select the isometric view.

2. Click Tools/Position Tools/Auto Position on the Menu bar.
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Preprocess  Analysis  Sefup |

Diefine Tools ctr+T [ el 25 | wa)
ALto Position

Position Tools
Draw Bead rI+D Move Toal

Blank Generator

Define Blank Ctri+E
Blank Operation | 3
Material

Property

Animate

Tools Cn/off

Summary

Min. Distance

3. TheAuto Position Tools dialogue will be displayed. In this dialogue, define the Master and
Slave Tools. The Master Tool is the tool that will not move while you Auto Positior it
should be the Blank. Select BLANK in the Select Master Tool dialogue and then select the
remaining tools in the Select Slave Tools dialogue. (For the PC version, the user needs to
hold down the control key to select al three dave tools).

Master Toolsfixed)

Contact Gap |1

Apply | Ungs | ciose

'J'
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BLANK
PLNCH
DIE
BINDER DIE
BINDER
Slave Tools
EILANK. i Slave Tools
PUNCH s
DIE PUMNCH
BINDER ol
BINDER
_Me't.hnd N . — Mathod
@ Single Side Check  Single Side Check
¢ Double Side Check & Double Side Check
— Direction —Direction
Coordinate bl Coardinate
¢S ID [i C5 D E
OKR O &7 T ¢ 7

Contact Gap |1
MirEfiEnt
iz |

Apply | Unelo ] Close I




Once the correct Master and Slave Tools are selected, be sure that Z (direction) is selected as the
moving direction and enter a Contact Gapof 1. The gap vaue should be the Blank Thickness
to avoid initial penetration. Press Apply and the tools will be automatically positioned.

4. Compare your display with the following image.

5. If your result differs, select UNDO to repeat the above steps and make sure the result is
correct. If the position is wrong, check Setup/Analysis Parameter, make sure the “ Draw
type’ is set to inverted.

6. Select CLOSE to exit the auto position menu.

7. Save the changes.

IX. Measuring the Punch Travel Distance

Now that the parts have been meshed and defined as tools, we can setup the motion curves. The
first step isto find the travel distance of the tools.

1. Click Tools/Position Tools/Min Distanceon Menu bar.
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Freproc

gss  Analysis Setup |

Defing Tools
Position Tools

Draw Bead

ctt+T | wal 25 [ e
Auto Position
rI+D Move Toal

Blank Generator

Min. Distance

Define Blank
Blank Operation
Material
Eroperty

Animate
Tools On/off
Summary

2. The Min. Distance dialogue will be displayed. Select Z (direction) as the direction to
measure in, then highlight the Punch, following by the Die. Thiswill alow user to measure
the distance, in the Z-direction, between the Punch and the Die, and display it in the Distance

dialogue.

Select Master Tools

DIE

BINDER

BLAMK

Select Slave Tools

BLAMK
PLMNCH

EBINDER

OH

- Cirection

BY GZ

Distance .41 .200

s

3. The total distance between the Punch and the Die is approximately 41.2. To find the Punch
travel distance, subtract the Blank thickness. We will obtain a Punch travel distance of
approximately 40.2. Take note of the number you calculated.

4. Select OK located at the bottom of the Min. Distance dialogue, and end this step.
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The automatic distance measurement is reliable for flat binders For more complicated binder
shapes, the user should measure the travel distance using the distance measurement tool between
nodes found under the Utilities menu.

X.  Define Punch Veocity Curve

1. Click Tools=»Define Toolsonthe Menu bar.

2. Sdect Die from the Tool Name list and then select the Define Load Cur ve button.

 Standard Tools:

< Usger Defined Tools

Toal Mame F'unch-Aj

LIser Dafine Tools Name

el Preprocess  Anal

Diefine Toals CHrl+T

Position Tools [ 3

Drraw Bead CHri+D New | Renaime], | ooiete|
Blank Generator

Define Blank Clri+B Define Contact |
Blank Cperation [ 3 Define Load Curve 1
Material

Property Include Parts List
i
Tools Cn/off

suminary

add | Remove| Dispiay

Offset from Maiing Taool ]

Ok |

3. Click on Auto. Make sure the Z is selected as the Degrees-of-Freedom to define the moving
direction. Use the default curve type (M otion) (see the following illustration).
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— Cure Type
< Maotion

& Force

Curye |PUNTRv

Show Curve I

Assion l Remave |

Read | Mmodiy |

Ao | wanual |

— Degrees-of-Freedom

Conrdinate Giobal | T le the Z butt tof the Z directi
: e oggle the utton on to free the £ airection
C.81D o /travel

SH &Y oz K

GRY  ORY ©ORZ

Ok ]

4. Choose Velocity as the default Curve Type (see illustration below) and default Curve
Shape as Trapezoidal. Keep the beginning time of 0.000E+000. In the Velocity field, enter
8000 (this is in mm per second). For the Stroke Dist., use the value that we found after
measuring the Punch travel distance and subtracting the Blank thickness. The value should be
approximately 40.2. After entering the values, click Yes and a new Veocity vs. Distance
motion curve will be created and displayed (as shown in the following illustration).

Cumve Type————————— -
. 3 1 sl - el
Gvelocty

1Al )

£-Displacement

Zurve Shape | Trapezoidal—
Begin Time ID.DDDDB+DDD T
Welocity iSDDD | A

Stroke Dist. |40.2

Stop atter this phase?

-
i -t
-
ol -t
B8
B !-
" |
i

L

LR &
eE ot
5 x-.

ves | o | cancel | . B B

1005 MITH (e

5. Verify that the graph isidentical to the graph as shown in previous page.
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6. Sdect Ok inthe Curves dialogue to return to the Tool Load Curve diaogue. From here,

click Ok once more to return to the Define Tools dialogue. Do not close this dialogue, the
next step will start from here.

XI. Defining theBinder (LOWRING) Force Curve

Now that the Punch travel curve has been created, we can create the force curve for the Lower
Ring.

1. From the Define Tools dialogue, select Binder from the Tool Name menu and select the
Define Load Curve button.

< Btandard Tools

— Gurve Type

< User Defined Tools \ & Motion
Tool Name Binder—li ‘@ Foree

Uzer Define Tasls Mame

Cutve | LOBMTR

Show Curve |

I e | i'-'-_-!.=:||.._'-| Crglets | .i'sSSiQr'l 1 'E',EI"I"ID"."E I

Define Contact: ] Read ] Moty |

Define Load Cume ] Auto ] Manual |
Inclide Parts List — Degrees-of-Freedom

BINDER. 6 Coordinate. Slaka) |

C8ID 0 .
&

e it L

Add | Rgmﬁv}rl DiSb_Ia'g:i

———— SR ORY ORI
Gffset from Mating Tool I

ok | Ok

2. Select Curve Type (Force). Make sure to select Z to define the moving direction and then
click on Auto.

3. Enter 200000 (N) in the FORCE and close the window by clicking OK.
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Beain Time IM
Force [200000 |
End Time [6.980e-003 |

Ok | Cancel I

4. The Lower Ring force curve will be displayed. Verify that it isidentical to the curve shown
as below.

2.BBBE+05 | f—— BIwoRe— 27—
1.880L+05 I 1
1.6BBE-05 1
& 1.408E+85
- + 1
S
o
g 1.700L-85
&
1.BBBE~ RS h 1
£.000L+04 i 1
6. BBRE+R4
4.BBBE+R4
2 .B0RL-04
©.200L-08 .
= - () o o (] o [ar) o o ()
= = = = = = = L=} = = =
& & & o & & & o & & &
e a & -] a ] ] -1 e a =
[ =] =] (=] [23) - [ =) o (5] (5] - =]
& w - - ™ m m - - w o

TIHE
BINDER FORCE LOAD CURVE

5. Select OK inthe Curves dialogue to return to the Tool Load Curve diaogue. From here,
select OK once more to return to the Define Tools dialogue. Now, click OK in the Define
Tools dialogue; we are done defining the motion curves for the tools.

6. Select OK to finish defining Motion Curves.

7. Save the changes.
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XIl. Preview Tool Animation

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

1. Click Tools=» Animate on Menu bar.

Preprocess  Anal

Define Toals ZEr+T
Pogition Tools >
Draw Bead Cir+E
Blank Generator

Define Blank Zirl+B
Blank Operation |
Material

Property

Arimate

Tools Cindaff

Surmmary

Stap Time 10_0069802?

5
(-

Total Frames

Play ] Cancel

2. Click Play to animate the tooling using the default parameters.

Note:  Depending on the speed of the machine that is used to run eta/DYNAFORM, the animation

might move too quickly. If thisisthe case, enter a larger number of frames.

3. You can change the view while running the preview animation. Verify that the Punch is
moving in the Z-direction, and make sure it is moving the full distance into the Die. Since we
are using a force curve for the Binder, you will not see it move. Also, notice the Individual
Frames switch on the dialogue. After viewing the animation, click on the Stop button on the
Animate dialogue to exit the function.

4. Save the database.
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XI11. Running the Analysis

Now that we have verified that the tool motion is correct, we can define the final parameters and
run the analysis.

Running the Analysis with Adaptive Mesh

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

6. Select Analysis=?Run LS-DYNA... from the Menu Bar.

Setup  Utilities Vi

Analysis Cotrl+a,
1 Dutput New Dynain File:

7. Now, click the Control Parameters button in the Analysis Parameters dialogue.

Analysis Type

Full Run Dyna —|

Contral Parameters i

& Gravity Load
< Dynhain-Output
4 Beamless

ImElEll P argmelers |

& Adaptive Mesh

Adaptive Parameters l

& Diafinad Tan= iy

& Spetify Mermory
a5y | (=i inlnlninlnln] i
e [
Termination Time: [0.006980 |

ok | ocancel |
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8. Asanew use, it is recommended to use the default control parameters (for more
information on them, please refer to the LSDYNA User’s Manual).. Click OK.

=lol x|
| 6 3B0000E-003 |
PARALLEL (NCPUY [
STATES IN D3PLOT (DPLTC) [20
OIKC | Abvanced ] Derault ] Reset Cancel

9. There are two methods to run the job.

1. Seect Full Run Dyna and press OK. The solver will now be running in the background.
2. For manual submission of the input deck:

a Sdect LS-Dyna Input File and enter afile name (e.g. training) and press Ok.

b. Find the directory that includes your current example file (training.df), you will find
training.dyn and training.mod.All files generated by either Dynaform or LS-DY NA
will be placed in the directory in which the Dynaform database has been saved. This
includes all input decks and post processing files.

c. Enter 1960 in the terminal, then click enter to start the solver (Is-dyna960).

d. Inputi=training.dyn, then return.

The solver is now running. Y ou will notice that an estimated completion time is given. This time
IS not accurate since we are using adaptive mesh and the model will re-mesh several times. Also,
it is influenced the speed and number of CPU of the machine. However, it does give you a
genera idea.

10. Once the solver has given you the preliminary estimated time, you can refresh this estimate
by first pressing Ctrl-C. This will momentarily pause the solver and prompt you to “.enter
senseswitch: ” Type the switch command you would like to use and press enter:

swl — Terminates the Solver

sw2 — Refreshes the Estimated Solving Time
sw3 — Creates a d3dump Restart File

sw4 — Creates ad3plot File

Note: These switches are case sensitiveand
must be all lower case when entered.
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Enter sw2 and press Enter. Notice the estimated time has changed. You can use these
switches at anytime while the solver is running.

added mass I 3, AGAEQE+AA
percentage increase = 3, 9E0aE+2a

dt 1.56E-08 flush i1/o0 buffers
1.56E-06 write diplot file
1
1

dt
79 dt
i dk

SEE-0B write adaptivity siress file
.SEE-06 add shell elements from 1859 te

input of data is completed
115 t 1. T91BE-848 dt 1.56E-06 flush ifo bhuffers
write adaptivity stress file
add shell elements from 1382 to

is completed
E-84 ok 1.889E-06 flush i/o buffers

initialization conpleted
293 t 3.66TIE-DY4 dt 6.529E-07 write d3plot File

enter senze switeh:zsw?

When you submit ajob in etad DYNAFORM, an input deck is automatically created which the
solver, LSS DYNA, uses to process the results. The default input deck names are your database
name.dynand your database name.mod. The.dyn file contains all of the control cards, and the
.mod file contains the geometry data. Advanced users are encouraged to study the .dyn input
file. For more information, refer to the LS-DYNA User’s Manual (LS-DY NA.pdf).

Note: All files generated by either eta/DYNAFORM or LSDYNA will be placed in the directory in
which the eta/DYNAFORM database has been saved. This includes all input decks and post
processing files.
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POST PROCESSING (with PostGL)

For PC users, PostGL reads and processes all the available data in the d3plot file. In addition to
the undeformed model data, the d3plot file also contains al result data generated by LS-DYNA
(stress, strain, time history data, deformation, etc.).

I. Reading the Results Fileinto the Post Processor

Start the Dynaform-PC Post Processor, PostGL. The default path for PostGL is C:\Program
Files\Dynaform. In this directory, double click the executable file, PostGL .exe. PostGl can also
be accessed from the programs listing under the start menu under DY NAFORM.

1. Fromthe File Menu, select Open.

| File Edi Wiew OpenGl
Fazzword i! »
Print:
|FrEmEt
it
Drefaulk Fort Size 3
Save Model F'ru:upn_a'.r.ties'.._
Exit

The Open File dialogue will be displayed.

I__:uok'in:«lf'__'] Drnafarm ﬂ @ ﬁl

o wnaform-PC
] Examples
I Manuals

[e#] d3plat

File niamz: | Open I

Files of tpes [ L5-DvNA Post{ diplat | =] Cancel

Help |/
i
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2. Sdect LS-DYNA Post (d3plot) to PP file from the Files of Type list. This option will allow
you to read in the d3plot file and then automatically creates afile caled PostGL.pp. The .pp
file can be read in much faster then the d3plot file, and allows you to save space, since the
.pp file is much smaller then the d3plot files. You will only need to read in the d3plot file
once. From then on, you can use the PostGL .pp file. The user aso has the option of simply
using the d3plot files each time to look at the results without compressing them in the .pp
file.

After moving to the directory where you saved the Dynaform database, be sure you have the
correct file of type selected, pick the d3plot file, and press Open.

Open File K

Luok'in:'lf'__‘:ﬂ Traincase ;l @I ﬁl

File name: Iu:l3|:u|ot

A
|

Files of tpe:  [L5-D'vNA Post{ diplat | ta PP file =] Cancel

Help

]

4

3. Thed3plot fileis now completely read in. You are ready to process the results.

1. Animating Deformation

1. Inthe Plot State dialogue, select Deformation. In the Frame Range dialogue select All
Frames and then press Play. The results will be animated.

2. Shade the results by pressing the Shade M odel button near the bottom of the screen.

Currert Visusl [Lavero =] || Shece Modeh |

3. Sinceit isdifficult to see the Blank with all of the other tools displayed, you can turn them all
off, except for the Blank. In the Control Options dialogue, select OFF/ON by Name.
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| Control Cptions

|antinue |

|Aﬁvance Frame |

| Heverse Frame |

[OFE/EH By Hame]
|OFF by rtouse |
|Eeject ON/OFF |

|RF__ﬂra by mouse |

['\Wire by name |

| Reject wire |

|Erame-R‘atE' |

|Stop |

4. Turn off all of the parts except for the Blank and press Ok.

Multiple Selection E

Fart Mames

F"['LFKJ Ma e Eancel
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5. You can aso change the view with the view manipulation icons on the tool bar, just as we
did in the pre-processor.

el¢] plals|e=|@E|Ele| @G| ettt st o) «|m| ¥

View Manipulation

6. Try adjusting the frame rate by clicking the Frame Rate button in the Control Options
window. Sometimes it is necessary to reduce the frame rate if the animation moves too fast.

| Cantrol Cptions:

|antinue_ |

|Advance Frame |

| Reverse Frame |

| OFF/ON by Mame |
|DFF by mouse |
|Reject ON/OFF |

|ﬂire. by mouse |

[ire by name |

| FHejact wire |

|§Frameﬂate.;ﬁ |

|Stap |
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7. You will be prompted to enter a new frame rate. Enter 5 and select Accept.

Frame/Secand -
5 Cancel/End

Notice the change in the speed of the animation. Adjust the frame rate until you find it
acceptable.

8. Another way to control the speed of the animation is to process the frames manually. To do
this, select either the Advance Frame or Reverse Frame button in the Control Options
Dialogue. Then move the mouse pointer into the display area and left-click. Notice the
frames will advance, or reverse, one at atime.

| Control Options

i
|Qu;|ritin|_r_e_ |

|§Advance Fralﬂe |

|E|_3ver5_e Fr'am!é |

| OFF/OM by Name |
|DFF by mouse |
|Eeject ON/OFF |

|ﬂi]’E-_|:|j,'§_ mouse |

|Wi]_’E._|:|'_-,-§_ name |

| Reject wire |

|E{am*e Rate |

[Stop |
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9. When you are done viewing the animation, click on Stop in the Control Options dialogue.

| Contral Options

|antinue |

|Aﬂvance Frame |

| Reversa Frame |

| OFF/ON by [ame |
|DFF by mouse |
|Esject ON/OFF |

|\Wire by mouse |

|W1re by name |

| Heject wire |

|Erama Rate |
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[11. Animating Thicknessand FLD

PostGL can also animate Thickness, FLD and various strain/stress. To do this, refer to the
following examples.

Thickness

1. Pick Thickness from the icon tool bar.
2. Sdect All Frames from the Frame Range menu.

3. Click Play and the animation will begin.
— Plot State

iCDntDur j

IStressfStrain j

0] Wrdefarmied

|Set Contour Range|

| Set Contour Level |

— Tirme Steps:

— Frame Range—

All Frames :I

Reset

From To Iricr.

-Surrent Component 5
Thickness j
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FLD

EEREEL I

Pick FLD from the icon tool bar.

Select All Frames from the Frame Range menu.
Select Middle from the Current Component lig.
Click Play and the animation will begin.

PO

—Plot State
|FLD ~]
!Dn Element j
[B] s d efurmed

| FLD Curve/Cption |

| Trace |

— Time Steps:

— Frame Range—;

All Frames :l

Rezet

From To Ircr.

-Current Component 4

Middle |

F'Iaﬁ{____%
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V. Plotting Single Frames

Sometimes, it is more convenient to view single frames rather than the entire animation To do
this, select Single Frame from the Frame Range dialogue and then select, with your mouse, the
frame you would like to view. Refer to the example below in which the FLD plot of the 17"

frame would be displayed upon pressing Plot.

—Plat State
|FLD =

!Dn Elerment L‘

(] Undeformed

| FLD Curve/Option |

| Trace |

— lirme Bteps:
Step 15 -]

SteE 16

Step 18
Step 19

Step 20 >
Frame Range

Single Frame :l

Reset

Fram To lrcr,
’ sl |

-Eurrent Component

Midddle |
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V. Writing an AVI File

PostGL has a very useful tool that allows the user to automatically create an AVI movie via an
animation screen capture. This will be the last function covered in this training case.

1. Start anew animation using all available steps.
2. Once the animation is running, click on the Write AVI File icon, located on the Toolbar.

Bl | vt ool g | 8| EGEe|E S|l

B OLI|3] ]

3. The WriteFile dialogue will be displayed. Enter a name to save the AVI file under (e.g.
traincase.avi), and click Save.

Savein | ‘1 Traincase Ra| @I ﬁl
Filename: |traincase
Save as type: |41 [.avi]
- Help |
4

4. Enter aframe rate in the prompt dialogue. It is recommended to use the default. Click
Accept.

5. Enter awindow size in the prompt dialogue. Depending on the resolution of your screen, you
may want to reduce the size of the AVI file by reducing the default height and width. Click
Accept.

Irutial Wditdow Wdidth Initial ‘/indow Hieght

1137 218

DYNAFORM Training Manual 78



6. Sdect Build from the menu bar.
| Builly &lign Carcel/End

7. Select Microsoft Video 1 from the Compressor list and click Ok.

Select compresszion format | %] |

Compressor T
l Microsoft Video 1 :_I Cancel
Comprezzion duality:. 75 =
; Configure...
4 o o —
Ahont,.
8. PostGL will now take a screen capture of the animation and write the outpui.

More about DYNAFORM 5.0

Inside the DY NAFORM 5.0 installation directory, thereis afile called .DyanformDefault, many
key default parameters are provided by this file. Advanced users can change these default

parameters accordingly.

For Unix/Linx users, the .DynaformDefault file is located under both the installation directory
and the user’s home directory. The .DynaformDefault file located under the installation
directory will take precedence over the one located in the user home directory.
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CONCLUSION

This concludes the training guide's basic overview of etalDYNAFORM 5.0. This manua is
meant to give the user a basic understanding of finite element modeling for forming analysis, as
well as displaying the forming results It is by no means an exhaustive study of the simulation
techniques and capabilities of DY NAFORM. For more detailed study of DY NAFORM, the user
isurged to attend a DY NAFORM training seminar.

Please reference the DYNAFORM and the LS-DYNA User’s Manuals for detailed explanation
of individual functiorns and analysis settings.
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