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I ntroduction

Welcome to the DY NAFORM-PC Training Manual. This manual will take you through, step-by-

step, the process of pre-processing and then post-processing a basic sheet metal forming
simulation. In this manual we will be using a simple S-rail (NUMISHEET ‘96) as our test case.

|.  Opening/Creating a DYNAFORM-PC Database and Analysis
Setup

Start the Dynaform-PC pre-processor. The default path for Dynaform is C:\Program
Files\Dynaform. In this directory, double click the executable file, prepost.exe. The pre-
processor will be started.

After starting the Dynaform pre-processor, the Open a Database File dialog box is displayed:
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1. Since we have not yet created any databases that could be opened, press Cancel.
2. From the menu bar, select File=» New. The Create a Database File dialog box is displayed.
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3. Inthisbox, move to the desired working directory (e.g. c:\dynaform training), and enter a
name for the database (e.g. training case.df). Press Open and the Dynaform database will be

created.

Analysis Setup

1. After creating a new Dynaform database, the Analysis Setup dialog box is displayed.
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2. Inthisbox, select the default units, MM, TON, SEC, N and select Inverted Draw as the
Draw Type. For this case, the remaining fields will be kept at their default settings. Press Ok

when finished.

Note: The Draw Type should correspond to the type of machine used to produce the actual work piece.
This parameter defines the default moving direction of the punch and binders. If you are not sure,
or are performing a new process, you should select User Defined. Refer to Section 2.2 for a

description of draw type.

II.  Reading Geometry Data into a Database

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

Iges (*.igs, *.iges)
VDA (*.vda)

Sk wdNpE

Dynaform Database (* .df)
FEMB Database (* .fmb)

DYNAFORM/FEMB Line (*.lin)
LS-DYNA (*.dyn, *.mod)

RRBe®N

DY NAIN File (*.din)
NASTRAN (*.dat)
LS-Nike 3D (*.nik, *.mod)

. C-Mold (*.fem)
. Moldform (*.mfl)
. ldeas Universal (*.unv)



For this training case, we will be reading in Dynaform/FEMB Line data. If you have not
uncompressed the training cases provided by ETA, or are not sure if you have, follow the next
step, otherwise proceed to Step 2.

STEP 1 - Uncompressing the Training Files

1.
2.

3.

Open the folder C:\Program Files\Dynaform\Examples (default directory).

You will see 11 files with the extension .exe. These are self-extracting files for use with this
Training Manual, the Applications Manual and the PostGL Tutorial.

Double click on the TRAINING.EXE file. The example files for the exercises in this manual
will automatically be extracted and placed in the file TRAINING.

STEP 2 — Reading the Dataiin

1.

From the menu bar, select File=» Open.
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2. Moveto thedirectory C:\Program Files\Dynaform\Examples\T RAINING (default

directory) and select DYNAFORM/FEMB Line (*.lin) from the Files of Type menu. There
should be three files displayed.

3. Fromthelist of files, select BLANK.LIN and then press Open.



4. If asked, “DO YOU WANT TO APPEND THE CURRENT DATABASE WITH THE
INPUT FILE?” Click Yes. The geometry will be displayed.
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5. Repesat this step for each of the remaining files. Be sure to append each one to the current
database.

6. Now that you have read in al of the line files, switch to the isometric view by selecting the
| sometric icon on the Toolbar. Verify that your display looks the same as the picture below.
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Note: The colors may be different. 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.
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I11.  Practice Some Auxiliary Menu Operations

Now that you have read in the files you will need to start pre-processing this smulation, there are
some basic functions and menus you should familiarize yourself with.

Save/Saveas...
It is a good habit to save often. To save in Dynaform, select File=» Save or File=» Save as...
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Exit

Use File=»Save to save changes to an existing database file. The save command saves your
file under the same name with which it was last saved and replaces the previous version.

Use File=»Save as... to save to a new file under a new name.

Since you have aready given your file a name, use the File=» Save command, and save the
database.



View Manipulation
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View Manipulation

The view manipulation area of the Toolbar will quickly become one of your most visited spots
in Dynaform. These functions allow you to change the display area’ s orientation. Hover over
each icon to learn what it does. Also, take notice of the Part Control window (shown below) at
the bottom of the screen. Thisis another area where you can manipulate the display area.
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The following steps will help you become more familiar with the functions found on the
Toolbar, and in the Part Control window.

1. Select Isomeric 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 result is shown below:
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3. Sdect View YZ Plane. The result is shown below:
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4. Select Fill from the Toolbar, this makes the displayed geometry fill the screen.
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If you wish to, experiment with the other viewing options before moving on.

Turning Parts On/Off

All geometry in Dynaform-PC 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 Part
Control window at the bottom of the screen.

1. Fromthe Part Control window, select On/Off.
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2. Noticethe new Option Bar that appears just above the Part Control window.
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Thisis the standard type of prompt Dynaform uses. Almost every function within the
software will bring up asimilar bar. Hover over the different icons to Iearn the name of each
function. In the case of turning parts on and off, this bar gives you different ways of selecting
what parts to turn on, and what parts to turn off.

3. Sincethe part BLANK.LIN has been generated using lines, you will have to use either the
Select by Line or the Select by Name function.

4. Fird, usethe Select by Line option to turn off the part, BLANK.LIN. Click on the Select by
Line icon, then select aline in the part, BLANK.LIN. This part will be turned off.
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5. Next, click the Select by Name icon, and then select BLANK.LIN from the list.
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In the Part On/Off box, the parts that are turned on, are displayed in their color, and the
parts that are turned off, are displayed in white. Press OK once you have selected
BLANK.LIN.

6. Before we continue, verify that all available parts are turned on. Select the Turn All Parts
On icon from the option bar.
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7. After you have turned al the parts on, click the End Select icon on the option bar. This will
end the current operation.

Editing Partsin the Database

The M odify command, located in the Parts Control window is used to define and edit part
properties.

1. Fromthe Part Control window, click on the M odify button.
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The Edit Part dialog box will be displayed, with alist of al the parts that are defined in the
database. The parts are listed by part name and identification number. From here, you can

modify the part name, ID number, part color, set as the current part, or turn the part On/Off.
Y ou can aso delete entire parts from this box.
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2. Select the part, BINDER.S from the part list. Change the color by clicking on the color box
as shown below. Select a different color.
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3. Once you have selected a different color, click on the M odify button located at the bottom of
the Edit Part box. This button must be pressed after a change is made to a part. If the button
is not pressed, the changes will not take affect.

4. Click Close to end this operation.

5. Save your database.

Current Part

All lines, surfaces, and elements that you create 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 box in the Part Control window.
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2. AnOption Bar will be displayed.
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3. Similar to the On/Off option bar, this option bar allows you to select the current part in
different ways. Hover over each icon to identify its function.

4. Setthepart BLANK.LI ascurrent by selecting the abc icon from the Option Bar.

<@ Aok |71 2]

5. Now, select the part, BLANK.LI from the Select a Part box that is displayed. Press OK and
the current part will be set.
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6. Practice setting the current part as much as you would like. When you are done, turn off all
of the parts except BLANK LI, and set it as current.



V. Meshing

Meshing from surface or line data is a very important step in a successful smulation. There are
many methods of creating mesh that you will eventually become familiar with, but for now, we
will be using the 4-Line and Surface Mesh functions.

Blank Meshing

Blank meshing is the most important part of meshing since the quality of results depends heavily
upon the quality of the blank mesh.

1. Select the Pre-Process tab, then select Elements from the pull down list.
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2. Sdect the 4-Line M esh icon from the Pre-Process/Elements menu.
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3. When you click the 4-Line M esh button, anew Option Bar will be displayed, prompting
you to select the desired lines.
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4. Make surethe Line option is highlighted (as in the picture above) and select the 4 lines that
make up the blank in either a clockwise or counterclockwise order.

5. A diaog box promptsyou to “ENTER THE NO. OF DIVISIONS ALONG EACH LINE:
L1,L2 L3 and L4

Dynolom PC10
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(LINE: L1, 12,13 AND L4
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6. The default setting is 10 divisions along each side. This would create a perfect 10x10 mesh
that contains 100 elements. Using the default in this case will not be small enough. Use
instead, 15 divisions on the long sides, and 10 on the short sides. The variables 1, 2, 3 and 4
refer to the number of the line shown in the display area.

7. After you have entered the variables, press Accept and the mesh will be created. Dynaform
will prompt once more; “DO YOU ACCEPT THE GENERATED MESH?” Verify that
you have placed 15 divisions along the long sides and 10 along the short. Press YES if you
have.

Dynaform PC 1.0 |
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If you have accidentally entered the wrong variables, press NO when asked if you accept the
mesh. Press YES when asked, “WOULD YOU LIKE TO REMESH THE REGION?”
Correct the mistake and accept the mesh.
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8. Check your mesh with the picture below.
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9. If your mesh looks the mesh above, press the End Select icon from the Option Bar to end
the 4-Line M esh function.
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10. Save the database.
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Auto-M eshing Surface Data
Most of the meshing done in Dynaform is done using the Surface M esh function. This function
will automatically create a mesh based on surface data that you provide. Thisis avery quick and

easy way of meshing the tools.

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

2. Sdect Surface M esh from the Pr e-Pr ocessElements menu.
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3. From the Option Bar, choose the Select Displayed Surfaces icon.
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Notice al of the displayed surfaces will turn white. This verifies they have been selected.

4. Inthe Surface M esh dialogue that is displayed, edit the Max Sizefield to be 16. The default
values will be used for the remaining fields. Be sure that the Mesh in Original Part option is
checked and click Apply.
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Note: Chordal [deviation] controls the number of el ements, and Angle controls the feature line.

5. The mesh will be created and will be displayed in white. To accept the mesh, click the Yes
button where asked, “ Accept Mesh?” in the Surface M esh box.

Check your mesh with the mesh displayed below.
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6. Press Close on the Surface Mesh box to end the function.
Auto-Meshing the Die Surface Data

1. Turn off all parts except for DIE.S and make it current.

2. Follow the previous 6 steps to auto-mesh the part DIE.S using 16 as the Max Size, 1 asthe
Min Size, and 0.005 as the Chordal Deviation.

3. Once you have generated the mesh with the given variables, close the Surface M esh box and
switch to the isometric view and verify that your mesh looks like the mesh shown below.
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4. Now that we have al the parts meshed, you can turn off the surfaces and lines in the Part
Control box. This makes things easier to view the mesh. Save the changes.
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V. Mode Checking

Now that the mesh has been created, it needs to be checked in order to verify that there are not

any defects that could cause problems later.

All the utilities you will be using to check the mesh are located under the check menu on the

menu bar.
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Check Plate Normals
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- CheckFeatureline:

section Through Element

S

Auto Plate Nor mal

1. Select Auto Plate Normal from the Check menu. A new Option Bar will be displayed.
&[8

2. Thisprompt is asking you to pick an element to identify a part to be checked for consistency
in the normal direction. Select an element on the part DIE.S. An arrow will displayed
showing the normal direction of the selected element. A prompt will ask “1SNORMAL
DIRECTION ACCEPTABLE?”

Dynaform PE 1.0 |
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Pressing YES will check all elementsin 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. Since we will be

using the normal offset function to create the punch, set the normal direction to the negative
Z direction.
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3. Now that the DIE.S elements are consistent you should check the rest of the partsin the
database. Turn off all the parts and turn each one on by itself. Check the normal direction and
make sure it is consistent.

Note: For the remaining parts, the direction of the normal does not matter because we will not be using
the normal offset option on them. You will only need to verify that the directions are consistent.
S0, just select YES when asked if you accept the direction.

4. Once dl the normal directions are consistent, turn on all 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 Check=»Display Model Boundary=*Multiple Surface.
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2. There should not be any gaps in any of the meshes. Select the isometric view and make sure
that your display looks like the one shown below.



3. Now, turn off al of the parts and notice that the boundary lines are still displayed. This
allows you to inspect for any small gaps that might be hard to see with al of the meshes
showing. The results are shown below.
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4. Turn only the part DIE.S back on and press the Clear button on the Toolbar to remove the
boundary lines.
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5. Save the database.

VI. Offsetting the Die Mesh to Create the Punch

Now that the normal direction is set in the correct direction (negative Z), and we have checked
for gaps in the mesh, we are ready to offset the Die mesh to create the Punch.

1. Thefirst thing you need to do is create a new part called PUNCH. This part will hold the
elements that we offset from the die. Click the New button in the Part Control window.
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2. Inthe New Part box, enter “PUNCH” in the name field and be sure that the options, Set as
Current Part and Display, are checked. Click Create and the part will be created.
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Cancel

The part PUNCH has been created and we can now offset into this part.
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3. Sdect the Copy Elements icon from the Pre-Process\Elements menu.
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4. An option bar will be displayed, prompting you to select the elements that will be offset. You
want to select al of the elements that make up the U-Channel of the part DIE.S. The easiest
way to do thisis to switch the view to the ZX plane on the Tool Bar, and then use the Select
by Drag Windowfunction on the Option Bar.
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Refer to the picture below.
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5. After you have drawn a drag window and selected the elements, Dynaform will ask you,
“DO YOU ACCEPT THE CURRENT DRAG WINDOW?” Confirm that you have
selected the correct region and press YES. If you have made a mistake, press NO and redraw
the drag window.

ACCEPT? ]

\!} DO YL ACCERT THE CLRRENT DRAG WINDDW?

Mo | cecel |

6. After pressing YES, you will notice that the selected elements will turn white. Verify once
more that these are the correct elements by checking your display with the display shown
below.
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7. PressEnd Select after you have verified that the correct elements have been selected.
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8. Enter 1 asthe number of copies and press Accept.

Dynaform PC 1.0

ENTER NUMBER OF COPIES.
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9. Sedect Normal Offset as the transformation option and press Accept.
Listselection ]

Select Transfarrnation Option
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Cancel/End
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10. Enter 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 box and press Accept.

Note: We use 10% of the thickness for simulation because when we do the post-processing, sometimes
wrinkle data islost if there is not enough space between the punch and die after it has completed
itstravel path. If we use only the blank thickness as a gap, the punch will iron the blank, creating
the impression that no wrinkling has occurred.

Dynaform PC 1.0 I
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11. Dynaform will ask you, “INCLUDE ELEMENT IN ITS ORIGINAL PART?” Selecting
YES will place al of the offset elements into the part DIE.S, pressing NO will place all of
the elements in the current part. Make sure PUNCH is set as current, and press NO.

Dynaform PC 1.0 |
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12. Check your display with the display below. If your results differ, Right Click in the Display
Areaand press Undo L ast. Repeat the above steps to re-offset.

Free Aotation
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13. Turn off the part DIE.S so that only PUNCH is displayed. Switch to the isometric view.
Check your display with the display below.

14. Save the changes.

V. Tool Definition

Defining Partsas Tools

The parts BINDER.S, DIE.S, BLANK.LI, and PUNCH 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 solver.

1. Switch to the Tools M enu and select the Define T ools icon.



2.
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3. PressAdd.
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4. A new Option Bar will be displayed, prompting you to select which part will be defined as
the Lower Ring. Choose the Select by Name (abc) icon.
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5. From the Select M ultiple Parts box that is displayed, select BINDER.S and then press OK.

Select Multiple Parts |

Selected Pats:

6. Pressthe End Select icon and the part BINDER.S will be defined as the Lower Ring.
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7. Repeat the above steps to define the Punch and Die. Remember to select the correct Tool
Name in Step 2.
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8. Once you have dl of the tools defined, click Close on the Define Tools box to finish this
step. Save the changes.

— Tool Properties—
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VIl. Definingthe Blank and Setting up Processing Parameters
Define the Blank

1. Sdect the Define Blank icon from the Tools menu.
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2. PressAdd in the Define Blank box.

Define Blank ——
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Matenal |
None.

Property ;
M '5'1""-:-'

3. A new Option Bar is displayed. Choose the Select by Name icon.

2l

4. Select BLANK.LI from the Select Multiple Parts box and press OK.

Select Multiple Parts |

Seletted Parts:

TRIMLINE 4

5. PressEnd Select on the Option Bar and the Blank will be defined.
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Defining the Blank M aterial

1. The Define Blank box should still be opened, click on the button just below where it says
Material: (This button will say None because the material has not been defined yet).

—— Diefing Blank——
Pt List

A | 3o Dispis]

"“Fﬂﬂhﬁﬂﬁpﬁil'—f

2. Inthe Define M aterial box, enter a name for the material, or use the default. From the
Material Typelist, be sure type 36 is selected and click Add.

—— Define Materal ——
[BLANKMAT | |
bﬂatﬂrﬁai_'l,'_ppu

G =

Material List

FE=lfdi=:
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3. TheMaterial Type 36 Definition Card will be displayed. In this box, you can edit any
values you want. To edit afield, left click on the field and change the value in the Current
Value box. Change MATERIAL PARAM P2 (N)to 0.23. Leave dl other fields at their

default values and press Accept.
caRDDEFNITION |

HATERIAL TVPE 36

~Current Iten

MATERTAL PARAW P2 (N}

| Current Ualue ‘

|n.23

MATERIAL TITLE

MASS DEMSITY

YOUNGS HMODULUS
POISSOHS RATIO
HARDEHIHG RULECEXPOH.)
MATERIAL PARAM P1 (K)
MATERIAL PARAM P2 {H)
EXPOHENT FACE M
LANKFORD PARAM ROO

P AMPCONnG nAnAR Dl

BLAHKHAT

Default

/.8300080E-009
2.0700808E+ Q85
2_808008E-A881
2.880088E+800
6.480000E+ 002
2.2088088E-8081
8§.0008080E+ 080
1.870000E+080 jﬂ

4 OTRARRGE . ARG

gancel/End |

4. PressOk inthe Define Material box to complete material definition. Save the changes.

—— Define Material —
Material Mame | Cola

! L

b aterial Type:

|3 =

Material List
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Export
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Define Blank Property

1. The Define Blank box should still be opened, click on the button just below where it says
Property: (This button will say None because the property has not been defined yet).

—— Difine Blank——
Plait Lt

i [ D]

2. Inthe Define Property box, enter a name for the material, or use the default. Be sure
Belytschko-Tsay is selected as the formulation type, and click Add.

—— Disfing Propaity —
FropertyName  Calor
|BLANKPRO.
Farmiation
IEertscth-Tsay :I

| Hraviiead=nine E-_,u'i.rel

ﬁ'rup,at!li Ligt
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3. TheBelytschko-Tsay Definition Card will be displayed. Use the default values for al of

the listed parameters except for the Uniform Thickness. Edit the Uniform Thickness to be
1 and press Accept.

=
BELYTSCHKO-TSAY SHEL
—Current Item L;‘E -Eurrent Ualue
“SECTION TITLE BLAHKPRD
SECTION TITLE BLAHKPRD
SHEAR FACTOR B.3H000BE-8M
HO. OF INT. POINTS 5
PRINT OPTIOH {1-3) 1
QUADRATURE RULE a
THICKHESS 8.0000ABE-A01
Accept Default Cancel/End

4. Press Ok in the Define Property box to complete property definition. Save the changes.
— Difine Property —

Piopery Name oo
[BLankFRD [
Farmulatiorn

I Elelytschkn-T.aa_l_,l ll

i o :
Elihleizsiehr epe=ll] iﬁ}ﬁ{
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5. With both the blank material and blank property defined, you can now press Close in the
Define Blank window to end blank definition.

—— Define Blari
Part List

~—Matl. and Prop. —
Hicteiats

Tools Summary

1. You can verify that you have defined all of the needed tools by selecting the Tools
Summary function on the Tools menu.

Fresprocess Toals |
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2. Verify that al tools other than UPPER RING have been defined, then click Close. Save the
changes.

Tl S

Tools Nams List
BLANE,
PUNCH
DIE
UPPER RING [Undsfi
LOWER RING

Auto Positioning the Tools

Now that al of the tools have been defined, we will need to place them in their correct position.

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

| Al 2 ] IR 2l

==l glEE zl<zlalt] @lE] ololels ] =] LlelefE Alaldlelsla)

Click the Auto Position icon in the Tools menu.

Pre-possss Tooks |
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2. The Auto Position Tools box will be displayed. In this box, you will need to define which
part will be the Master Tool and which parts will be the Slave Tools. The Master Tool is the
tool that will not move while you Auto Position and should be the Blank. Select BLANK in
the Select Master Tool box and then select the remaining tools in the Select Slave Tools
box. Once you have selected the correct Master and Slave Tools, be surethat Z is selected as
the moving direction and enter a Gap of 1.1 (The gap value should be greater than the Blank
Thickness). Press Apply and the tools will be positions.

— ubo Positian Took—
Select Masler Toal

FLUMCH

DIE

LFPER RING [Mo Far
LOWER RING

Gelect Slave Tools
BLAME

FUMCH

DIE

LUPFEFR RIMNG [Mo Far
LOWER RIMG

T Bingle Check
% Dauble Check

Comrdinate System

v Global Syster

" Local System
LCS Mumbsr: [
e O
Gap: i1.1

a4



Check your display with the display below.

3. Press“Cancel” to exit the auto position menu.
4. Save the changes.
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Measuring the Punch Moving Distance

Now that the meshes have been created and the parts have been defined as tools, we can setup
the motion curves. The first step will be to find the moving distances for the parts.

1. Sdect the Min. Distance icon from the Tools menu.

Pre-piosess | Took

&~
B
»

de | @ | D |t

i

& |

2. TheMin. Distance box will be displayed. Select Z as the direction to measure in, then
highlight Punch, then Die. This will measure the distance, in the Z-direction, between the
Punch and the Die, and display it in the Distance box.

-~ Min Distance

Toals Name List
BLANE
FLMCH

IPPER MUNG [Undehr
LOWER RING

o (e o

Distarice - 42,201

Cise |




3. Thetota distance between the Punch and the Die is approximately 42.2. To find the Punch
travel distance, subtract the Blank thickness + 10% of the Blank thickness. After doing so,
we get a Punch travel distance of approximately 41.1. Take note of the number you get.

Note: We use 10% of the thickness for simulation because when we do the post-processing, sometimes
wrinkle data islost if thereis not enough space between the punch and die after it has completed
itstravel path. If we use only the blank thickness as a gap, the punch will iron the blank, creating
the impression that no wrinkling has occurred.

4. You can now press Close in the Min. Distance box, and end this step.
- Wi Distarics
Taols Name List

BLANE

UPPER RING [Lindehr
LOWER RIMG

o (e ol

Distance - 42,201




Define Punch Velocity Curve

1. From the Tools Menu, select the Define Tools icon.

Presprocess  Tools

2. Sdlect Punch in the Tool Name list and then select the Define M otion Curve icon.

Tool Hame
l Funch :I
Inciuded Parts

HEw Iﬁenamr:l E{EIEI:E*I

oo |




3. Sdect Z on the bottom of the Tool Motion Curve box to define the moving direction, then
press Auto.

— Tool Motion Curve —

[Nt Defed
Wisw Curve I

dssian | Remove |
Read | Modiy |
T aras ||

Dregres of Freedam
(" Global 5 pstem
" Local Bypstem

LES Mumber - |
CxCy ez
 Fined

Lk

4. Usethedefault Curve Type (Tropezoidal) and keep the begin time of 0.000E+00Q0. In the
Veocity field, enter 8000 (thisisin mm per second). For the Stroke Dist., use the vaue that
we found after measuring the Punch travel distance and subtracting the Blank thickness +
10%. The vaue should be approximately 41.1. Once you have entered the values, press Y es
and anew Veocity vs. Distance motion curve will be created and displayed.

'nwjeatei Fabor Cire—
Ciarve Type
| Trapezoidal LI
Begin Time
|0.000E-+000

ety
8000

‘Stroke Dist
{41.1

Stop After this Phage?
Yes | Mo |Cancel|
1




5. Verify that your graph is identical to the graph shown below.
o ][5
—— PUNTR¥Y1

A Curve Display

BB
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HATIEHTL __
| BHRT _
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1 AO0EQD
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4 A0EN
S ARNENDT
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{1 (0AEHm0

EIOOENDA
| 200E

6. Press Ok inthe Curve Show Property box to return to the Tool Motion Curve box. From
here, press Ok once more to return to the Define Tools box. Do not close this box, the next
step will start from here.
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Defining Lower Ring (Binder) Force Curve

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

1. Fromthe Define Tools box, select Lower Ring from the Tool Name menu and sdlect the
Define Force Curve icon.

- [iefine Toole——
Tool Mare

Lower Ring _:I

e Parts

| e Il:i“-':r'lamr:I iiiEIE'rf-':I

2. Inthe Tool Force Curve box, select Z to define the moving direction and then press Auto.



Tl Matin Ciiive —
ViewDuve |

Rerovs |

Degree of Freedam
ot e
€ LosalSystem
LES Number [
¥ & o
« it

Ok

3. Enter 200000 (N) in the FORCE and press Create.

— Tool Farce Cimve —
Bagin Tinf,
[

Force

| 200000
End Time
|oon5724

Create | Cancel

4. The Lower Ring force curve will be displayed. Verify that it isidentical to the curve shown
below.
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5. Press Ok inthe Curve Show Property box to return to the Tool Motion Curve box. From
here, press Ok once more to return to the Define Tools box. Y ou can now press Close in the
Define Tools box; we are done defining motion curves for the tools.

6. Select “OK” and “Close” back to the Tool menu.

7. Save the changes.



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 provided.

1. Sdect the Tools Animate icon from the Tools menu.

Preprocess  Took

1
¥
|

L |k |@ |D ¢

2. Youwill be prompted to “ Please Enter Number of Frames (1~20)". Accept the default
value of 10 frames.

Note:  Depending on the speed of the machine you are running Dynaform on, the animation might
move too quickly. If thisisthe case, enter a larger number of frames.

Dynaform PE 1.0 |

Flease Enter Number of Frames {120

| Wargbls 10 [10
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3. You can change the view while running the preview animation. Also, notice the frame
controls on the Option Bar. 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. When you are done viewing the animation, press the End
Select button on the Option Bar.

-r|r|||T*_

4. Save the database.

40
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VIII. Runningthe Analysis

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

Running the Analysiswith Adaptive M esnh

Adaptive mesh allows for more accurate results by re-meshing the model as needed. In other
words, when the solver comes across an area on the Die that will demand a finer mesh to capture
the geometry, it will split the original mesh to create finer, smaller elements.

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

Bl Check. BCondiion Setp | pnalysss Uity Help
Aralysis Setup. |
Run Ls-DvMA.. [0

2. The Analysis Parameters box will be displayed. Turn on Adaptive mesh by clicking the
check box.

3. Select the Adaptive Parameters button as shown below.
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— Analysis Parameters —
Analysiz Type

[Full un =l

[ Girawity Loading

[~ Diwia Iniial [Dynain)
[~ SpiingbackiSeamiess

IR e

v .ﬁdhnl:'é’ﬁ F&'Eiﬂ!r

EdnmﬂFHnmmmﬁsl

Input File Namme

I

Memtiy _
1127 Mb

Termination Time:
I 5. Y2399790E-003

Tithe -
|

o8 | cancel |

4. Inthe ADAPTIVE CONTROL PARAM. CARD, edit the REFINEMENT LEVEL to be
3. This means that the mesh will split up to 3 times if needed. The higher the
REFINEMENT LEVEL the better the results but the longer the processing time. Since this
isasimple part, 3 will be fine. The default values will be used for the remaining parameters.
Press Accept.

=i
ADAPTIVE CONTHROL PARAN.
—Current Item -Current Yalue
REFIMEMENT LEUEL |
TIMES{EHNDTIM/ADPFREDQ} 4 _000000E+DQQ1 e
TOLERAHNCE IH DEGREES 1.5000800E+9a81
ADAPTIVE OPTIOHS 2
REFIHEHMEHT LEUEL I
BIRTH TIHME 0.800008E+-000
DEATH TIHME 1.000000E+ 9820 H
MIN ELEHMENT SIZE 1.8800888E+088
PASS FLAG 1
UHIFORM REFIHE LEWUEL a _ﬂ
[N gt T ptle il el o N B et n B el W W T R - FrRrErErEr I r R r i)
Rccept Pefault ﬂanﬁelendI




5. Now, click the Control Parameters button in the Analysis Parameters box.

— dnalysis Paramstars —

Analysis Type
[ Full Fiun =l
[ Gravity Loading

™ Dinia Initial [Dynsin]
[ Springhack{Seamiess

e (=1 e I

= Adsaptive Mesh
Adaptive Parameters |

Errre
It File Narme

1127 Mb

Tetrrinafior Time:
I 5 ¥2399190E-003

Tithe -
|

ok | cancel |

6. Asanew user it is recommended that you use the default control parameters. So, press
Default, then Accept.

CARD DEFINITION |

LS-DYNA CONTROL PARAHETER

~Current Iten - |-Current Value '
JOB TERMINATION TIHE ‘ IE.?ZE??[‘IE—BIﬁ ‘

JOB TERWIHATION TIHE 5. f23990E-003

HOURGLASS, THO 4

CONTACT ,S5LSFAC 1.0800888E-882

CONTACT ,ISLCHE 2

CONTACT ,SHLTHE 1

CONTACT ,PENHOPT 4

GCONTACT ,THKGHG a

GONTACT , XPEHEN L. 8000880E+000 :

TERMINA ,ENDHAS A.0000080E+Q00 l‘

TYHMOCTIN RTOkc -4 EOrL.OEr r il

Accept | ‘Lancel/End |
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7. Thejobisready to run. Be sure that Full Run is selected from the Analysis Type menu and
press Ok. The Job will begin to run.

- .Eﬁal_!,lsjs:ipafafﬂétafs:i—
Analysiz Type

| Full Frun =i

™ Giravity Loading

™ Diyia Initial [Dypain)

™ Spingback{Ssamless

v sdaptive Mesh

S daptive Parameters I

Control Paramesters |

Input File Mams ;

iuiudﬂ”ﬁ 1=
Mo |

127 Mb

~ Termrabior: Tire::
{0.005724

Tithe

W Cancel I

8. The solver is now running. Y ou will notice that an estimated completion time is given. This
time is not totally accurate since we are using adaptive mesh and the model will re-mesh
severa times. However, it does give you a ballpark idea.

bial epetgy. . 1 .BB6BAAE+H0
. B . BeBeaE+aa

B .80BARE+0A

f.85888E+848

Estimated
Time

wted clock time to complete

B . BEaRE+aa
8. 8808 E+20




9. Once the solver has given you the preliminary estimated time, you can refresh this value by
first pressing Ctrl-C. This will momentarily pause the solver and prompt you to “.enter
senseswitch: ” Then, enter the switch 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.

input of data is completed

SLSDYNA _ =] E3

it 2.55E-86 Flush iso buffers
initialization

s File
£E814 to 6638

167 €

stovage needed for solution=

input of data is completed
167 t 2Z.8651E-04 dt 1.29E-86 Fluszsh iso buffers
initialization completed

1708 ¢ 3.BBB2E-A4 dt 6.58E-A7 write d3plot File

.entey sense switchiswl

When you submit a job in Dynaform, an input deck is created which the solver, LS-DYNA, uses
to process the results. The default input deck names are Isdynainput.dyn and Isdynainput.mod.
The .dynfile 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-DYNA User’'s Manual (LS-DY NA.pdf) located in C:\Program Files\eta\Dynaform\Manuals.

Note: All files generated by either Dynaform or LS DYNA will be placed in the directory in which the
Dynaform database has been saved. Thisincludes all input decks and post processing files.



LS-DYNA Input File Generated usng DYNAFORM-PC:

ETA/ DYNAFORM : LS- DYNA(950) | NPUT DECK
DATE : Dec 18, 2000 at 16:36:16

VI EW NG | NFORMATI ON

-.171154E+02 . 345210E+03-. 119772E+03 . 132504E+03
. 707100E+00 . 707100E+00 . O00000E+0O0

. 353550E+00 . 353550E+00 . 866020E+00

. 612370E+00-. 612370E+00 . 500000E+00

DRAW | NFORMATI ON
DRAWIYPE DI RECTI ON BEADTYPE POSI Tl ON
2 3 1 1. 000

Lo E R e AR o
1

e I R S T T T e B s LTt ST o TSI RIS

1
1
]

KEYWORD

h P tH

e Y Tl iy Aupup S

1
1
(o]

(1) TI TLE CARD

@hBH B PR

e I e S e T e e B s Bt I o I TRy AP R
--8

*TI TLE

NONE

R i R S il R R S S Rl SIIEI s ISP SIS SIS R
--8

$

$ (2) CONTROL CARDS.

$

L e T e e e Ty P R e Ty - e e o
--8

$* CONTROL_STRUCTURED_TERM

* CONTROL_TERM NATI ON

$ ENDTIM  ENDCYC DTIMN  ENDENG  ENDMAS
0. 00572400 0 . 000
* CONTROL_TI MESTEP
$ DTINIT  TSSFAC SDO  TSLIMT DT2MB LCTM ERODE
MS1ST
. 000 . 900 0 . 000- 1. 635E- 07
* CONTROL_HOURGLASS
$ I HQ H
4 . 100
* CONTROL_BULK_VI SCOSI TY
$ Q 07) TYPE
1. 500 . 060 1
* CONTROL_ SHELL
$ WRPANG I TRIST I RNXX | STUPD  THEORY BWC M TER
20. 000 2 -1 1 2 2 1
* CONTROL_ CONTACT
$ SLSFAC  RWPNAL I SLCHK  SHLTHK  PENOPT  THKCHG ORI EN

57



. 010 . 000 2 1 4 0 1

$ USRSTR  USRFAC NSBCS | NTERM XPENE SSTHK ECDT
TI EDPRJ
0 0 10 0 4.000 0
* CONTROL_ENERGY
$ HGEN RWEN  SLNTEN RYLEN
2 1 2 1
* CONTROL_DYNAM C_RELAXATI ON
$  NRCYCK DRTOL  DRFCTR  DRTERM  TSSFDR | RELAL EDTTL
| DRFLG
250 . 001 . 995
* CONTROL_OQUTPUT
$  NPOPT  NEECHO  NREFUP | ACCOP OPIFS  IPNINT  IKEDIT
0 0 0 0 . 000 0 100
* CONTROL_PARAL LEL
$ NCPU  NUMRHS CONST
1 0 2
T Y M £
--8
$
$ (3) DATABASE CONTROL CARDS FOR ASCI| FILE
$
R i I e e R S il R R I Sy S
--8
$* DATABASE_OPTI ON
$ DT
$
$OPTI ON : SECFORC RWFORC NODOUT ELOUT GLSTAT
$ DEFORC MATSUM NCFORC RCFORC DEFGEO
$ SPCFORC SWFORC ABSTAT NODFOR BNDOUT
$ RBDOUT GCEOUT SLEOUT MPGS  SBTOUT
$ JNTFORC AVSFLT MOVIE
* DATABASE_MATSUM
5. 7240E- 05
* DATABASE_GLSTAT
5. 7240E- 05
* DATABASE_RCFORC
5. 7240E- 05
* DATABASE_SLEOUT
5. 7240E- 05
* DATABASE_RBDOUT
5. 7240E- 05

e e S
--8

$

$ (4) DATABASE CONTROL CARDS FOR BI NARY FI LE

$

e T e e ek Gl LI Sy ST T
--8

* DATABASE_BI NARY_D3PLOT

$ DT/ CYCL LCDT NOBEAM

3. 0126E- 04

* DATABASE_BI NARY_RUNRSF

$ DT/ CYCL LCDT NOBEAM

. 500E+04
* DATABASE_EXTENT_BI NARY



$ NEI PH NEI PS MAXI NT STRFLG SI GFLG EPSFLG RLTFLG
ENGFLG

5 1

$ CMPFLG | EVERP BEAM P DCOMP SHGE STSSZ

1 2
il e e e L e e e e e e e L
--8
$
$ (5) DEFINE TOOLS I N DYNAFORM
$
e T T B Y T Ty g S
--8
$ BLANK DESCRI PTI ON
i e e R e e e T e e e
--8

* SET_PART_LI ST
$SET_PART_NAME: BLANK

$ SID DAl DA2 DA3 DA4
1

$ Pl D1 Pl D2 PI D3 PI D4 PI D5 Pl D6 PI D7

Pl D8
2

* PART

$HEADI NG

PART PID = 2 PART NAME : BLANK. LI

$ PI D SECI D M D ECSI D HG D GRAV ADPOPT

2 6 1 1

*MAT_3- PARAMETER_BARLAT
$MATERI AL NAME: BLANKVAT

$ M D RO E PR HR P1 P2
1 7.830E-09 2. 070E+05 2. 800E-01 2. 0O00E+00 6. 480E+02 2. 300E-01
$ M ROO R45 R90 LCI D EO SPI
8. 000E+00 1. 870E+00 1.270E+00 2.170E+00 0 0. O0OOE+00 0. 000E+00
$ AOPT
2.0
$ XP YP ZP Al A2 A3
1. OOOE+00 0. OOOE+00 0. 000E+0O0
$ V1 V2 V3 D1 D2 D3

0. 0O00OE+00 1. O0OOE+00 0. 0O00OE+00
*SECTI ON_SHELL
$PROPERTY NAME: BLANKPRO

$ SECI D ELFORM SHRF NI P PROPT QR'IRID | COVP
6 2 . 830E+00 5.0 1.0 .0
$ T1 T2 T3 T4 NLOC

1. OOOE+00 1. OOOE+00 1. 000E+00 1. 000E+00
* CONTROL_ADAPTI VE

$ ADPFREQ ADPTOL ADPOPT MAXL VL TBI RTH TDEATH LCADP
| OFLAG
1. 4310E-04 .500E+01 2 30. 0000e+001. 0000E+20
1
$ ADPSI ZE ADPASS | REFLG ADPENE ADPTH MEMORY ORI ENT
MAXEL

1. 000 1 0 1. 000 . 500 0
0

e T T B T o T Ty S
--8
$ PUNCH DESCRI PTI ON
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e T Ty B T o T Ty JUpE
--8

*SET_PART_LI ST

$SET_PART_NAME: PUNCH

$ SI D DAL DA2 DA3 DA4
2
$ PI D1 Pl D2 PI D3 Pl D4 PI D5 Pl D6 PI D7
Pl D8
5
* PART
$HEADI NG
PART PID = 5 PART NAME : PUNCH
$ PID SECI D M D EOSI D HG D GRAV  ADPOPT
5 7 2
*MAT_RI Gl D
$MATERI AL NAVME: PUNCHVAT
$ M D RO E PR N  COUPLE M
ALl AS
2 7.830E-09 2.070E+05 2.800E-01 0.000E+00 0.000E+00 0. 000E+00
$ CMO CON1 CON2
1.0 4.0 7.0
$LCO or Al A2 A3 V1 V2 V3

*SECTI ON_SHELL
$PROPERTY NAME: PUNCHPRO

$ SECI D ELFORM SHRF NI P PROPT QR'IRID | COWP
7 2 .100E+01 3.0 .0 .0
$ Tl T2 T3 T4 NLOC

. 500E+00 .500E+00 .500E+00 .500E+00
* CONTACT_FORM NG _ONE_WAY SURFACE_TO SURFACE

$ CID CONTACT | NTERFACE TI TLE
$ 2 BLANK/ PUNCH
$ SSID VSl D SSTYP MSTYP SBOXI D VBOXI D SPR
MPR

1 2 2 2
$ FS FD DC VC VDC PENCHK BT
DT

. 125E+00 .OOOE+00 .OOOE+00 .OOOE+00 .200E+02
00. 0000e+001. 0000E+20

$ SFS SFM SST NST SFST SFMT FSF
VSF
. 000E+00 . 00OE+00 .O0O0OE+00 .O0O00E+00
$ SOFT SOFSCL LCl DAB MAXPAR PENTOL DEPTH BSORT
FRCFRQ
0
$ PENMAX  THKOPT SHLTHK SNLOG
1
* BOUNDARY_PRESCRI BED_MOTI ON_RI Gl D
$ PI D DOF VAD LCI D SF VI D DEATH
5 3 0 1 1.0

R e R R R e e el s BT Sy SR
--8

$ DIE DESCRI PTI ON
e T S S,
--8

* SET_PART LI ST

$SET_PART_NAME: DI E



$ SID DAl DA2 DA3 DA4

3
$ Pl D1 Pl D2 PI D3 Pl D4 Pl D5 Pl D6 PI D7
Pl
3
* PART
$HEADI NG
PART PID = 3 PART NAME :DIE. S
$ PI D SECI D M D ECSI D HG D GRAV ADPOPT
3 8 3
*MAT_RIG D
$MATERI AL NAME: DI E  MAT
$ M D RO E PR N COUPLE M
ALI AS
3 7.830E-09 2. 070E+05 2. 800E-01 0. 0O0OOE+00 0. OOOE+00 0. 000OE+00
$ CMO CON1 CON2
1.0 7.0 7.0
$LCO or Al A2 A3 V1 V2 V3

*SECTI ON_SHELL
$PROPERTY NAME: DI E  PRO

$ SECI D ELFORM SHRF NI P PROPT QR'IRID | COWP
8 2 .100E+01 3.0 .0 .0
$ T1 T2 T3 T4 NLOC

.500E+00 .500E+00 .500E+00 .500E+00
* CONTACT_FORM NG_ONE_WAY_SURFACE_TO_ SURFACE

$ CID CONTACT | NTERFACE TI TLE
$ 3 BLANK/ DI E
$ SSID MSI D SSTYP MSTYP SBOXI D MBOXI D SPR
MPR

1 3 2 2
$ FS FD DC VC VDC PENCHK BT
DT

. 125E+00 .OOOE+00 .OOOE+00 .OOOE+00 .200E+02
00. 0000e+001. O000E+20

$ SFS SFM SST VST SFST SFMT FSF
VSF

. 000E+00 . 000E+00 .O0O0OE+00 .0O00E+00
$ SOFT SOFSCL LCl DAB MAXPAR  PENTOL DEPTH BSORT
FRCFRQ

0
$ PENMAX  THKOPT SHLTHK SNLOG
1

T i e S i I S B - e R o ey A
--8

$ LOVER RI NG DESCRI PTI ON

e T T B Y T Ty g S
--8

*SET_PART_LI ST

$SET_PART_NAME: LOWER RI NG

$ SID DAl DA2 DA3 DA4
5
$ Pl D1 Pl D2 Pl D3 Pl D4 Pl D5 Pl D6 PI D7
Pl D8
1
* PART
$HEADI NG
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PART PID = 1 PART NAME : Bl NDER. S
I

$ PI D SECI D M D ECSI D HG D GRAV ADPOPT
1 9 4
*MAT_RIG D
$MATERI AL NAME: LONERVAT
$ M D RO E PR N COUPLE M
ALI AS
4 7.830E-09 2. 070E+05 2. 800E-01 0. O0OOE+00 0. OOOE+00 0. 000OE+00
$ CMO CON1 CON2
1.0 4.0 7.0
$LCO or Al A2 A3 V1 V2 V3

*SECTI ON_SHELL
$PROPERTY NAME: LOVNERPRO

$ SECI D ELFORM SHRF NI P PROPT QRI'IRID | COVP
9 2 .100E+01 3.0 .0 .0
$ T1 T2 T3 T4 NLOC

.500E+00 .500E+00 .500E+00 .S500E+00
* CONTACT_FORM NG_ONE_WAY_SURFACE_TO_SURFACE

$ ClD CONTACT | NTERFACE TI TLE
$ 5 BLANK/ LOVER RI NG
$ SSI D MSI D SSTYP MSTYP SBOXI D MBOXI D SPR
MPR

1 5 2 2
$ FS FD DC VC VDC PENCHK BT
DT

. 125E+00 .OOOE+00 .OOOE+00 .OOOE+00 .200E+02
00. 0000e+001. O000E+20

$ SFS SFM SST MST SFST SFMT FSF
VSF
. 000E+00 .OOOE+00 .OOOE+00 . OOOE+00
$ SOFT SOFSCL LCl DAB MAXPAR PENTOL DEPTH BSORT
FRCFRQ
0
$ PENMAX THKOPT SHLTHK SNLOG
1
*LOAD_RI G D_BODY
$ PI D DOF LCI D SF Cl D ML V%4
M3
1 3 2 1.0
R il e - LI I e e S e S e A i
--8
$
$ (7) DEFI NE CURVE
$
e T T B T o T Ty S
--8
N TRAVELI NG LOAD CURVE DATA FOR PUNCH
* DEFI NE_CURVE
$CURVENAME PUNTRV1 10
$ LCI D SI DR SCLA SCLO OFFA OFFO
1 0
$ Al o1
. 000000000E+00 . 000000000E+00
. 806996600E- 04 .125147600E+04
. 161399300E- 03 . 247213600E+04
. 242099000E- 03 . 363192400E+04
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$--------- FORCE LOAD CURVE DATA FOR LOWER RI NG
* DEFI NE_CURVE
$CURVENAME LOWFOR2 11
$ LCI D SI DR SCLA SCLO OFFA OFFO
2 0
$ Al o1
. 000000000E+00 . 000000000E+00
. 286200000E- 03 . 200000000E+06
. 572400000E- 02 . 200000000E+06
$--------- OTHER CURVES
N il e e i L I e R R e e e
--8
$
$ MODEL DATA IN FILE :inputdyna. nod
$ NUVBER OF NODES 5475
$ NUVBER OF SHELLS 5511
$
* | NCLUDE

. 322798600E- 03 . 470228200E+04
. 403498300E- 03 . 565685400E+04
. 484198000E- 03 . 647213600E+04
. 564897600E- 03 . 712805200E+04
. 645597300E- 03 . 760845200E+04
. 726297000E- 03 . 790150700E+04
. 806996700E- 03 . 800000000E+04
. 491699600E- 02 . 800000000E+04
. 499769600E- 02 . 790150700E+04
. 507839500E- 02 . 760845200E+04
. 515909500E- 02 . 712805200E+04
. 523979400E- 02 . 647213600E+04
. 532049400E- 02 . 565685400E+04
. 540119400E- 02 .470228200E+04
. 548189300E- 02 . 363192400E+04
. 556259300E- 02 . 247213600E+04
. 564329200E- 02 . 125147600E+04
. 572399200E- 02 . 000000000E+00

i nput dyna. nod

L e T e e e Ty P R e Ty - e e o
--8
T e O LT - i i U
--8

&



I X. Post Processing

DYNAFORM-PC can read and process al the available data in the d3plot file. In addition to the
undeformed model data, the d3plot file also contains all result data generated by LS-DY NA
(stress, strain, time history data, deformation, etc.).

Reading the d3plot Fileinto the Post Processor

Start the Dynaform-PC Post Processor, PostGL. The default path for PostGL is C:\Program
Files\eta\Dynaform. In this directory, double click the executable file, PostGL .exe. The post
processor will be started.

1. Fromthe File Menu, select Open.

Passiord g b

Print

[ i

Bl

ﬂefaﬁiﬂ-ﬁ'ﬂ:ﬁja& . L

gave Model Properlies.

Exit

The Open File box will be displayed.

Leak e | 3l Dynatom | @l ﬁl

D wnatorm-PC

;IE:-:ampIex

;IManuaIs

| d3plat

Flename: | Open |

Files of vt [LS-D'YNA Postf diplat | =] Canicel |
Help |

o




2. Sdect LS-DYNA Post (d3plot) to PP file from the Files of Type list. This option will alow
you to read in the d3plot file and then automatically create 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 fileis much smaller then the d3plot files. You will only need to read in the d3plot file
once. From then on, you should use the PostGL .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.

Dpen File ; k2

Eank ml:] Traincase. :‘ @I ﬁ[

File name: |d3plot ' ﬂpenk_l
Files ot fype: | LS-D'YNA Past d3plat J to PP file =] Eancet |
Help |

%

3. When prompted to “SELECT LS-DYNA VERSION”, select L S940/L S950 and press Ok .

Single Selection |

SELECT LE-DvHa YERSION

L5340/.5950

| 5340,/L.55950

L5930 SERIES
L5320:5ERIES
L5330 5ERIES CRAY
L5920 SERIES CRAY
DOUBLE PRECISION




4. When prompted to “SELECT TIME STEPS”, select ALL AVAILABLE STEPS and press
Ok.

Single Selection |

SELECT TIME STEPS

ALL AVAILABLE STERS

ALL AYAILABLE STERS
ooD STEPS

EVEM STEPS

STEFS IN BETWEEN
SELECT STEFS

5. When prompted to “SELECT RESULT COMPONENTS”, select ALL ITEM Sthen and
press Ok.

SELECT RESULT
COMPONENTE

Sigrna-s(1] ﬂ
Sigma-yl1]
Sigrma-zz{1] i
Sigra-syf1]

Sigrna-yz(1]

Sigrra-zw1)

Ef plazhic:stn[1)

Sigma-s=2]

Sigrna-yw(2]

Sigma-zz[Z) :
Sigrna-wyl2] il

i mﬁllhw_ Lancal

6. Thed3plot fileis now completely read in. You are ready to animate the results.



Animating Deformation

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

— Pt Siate——
iDefqrmatiDn _'-_1

| #
Hideim el

|f:—'El. L CT AT i—'-':|5*.l"-"|

Fesat:

From To lner

- Current Component 1

j ]

Play )

¥
2

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

Rt |Lavero 7] . 2t todely
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3. Sinceit isdifficult to see the Blank with al of the other tools displayed, you can turn them all
off, leaving only the Blank showing. In the Control Options box, select OFF/ON by Name.

T ——rl

| Cantine [

|Advance Frame |

|Beverse Frame |

|OEF/ON by Mame
|OFF by mouse |
|Beject OMOFF |

Aire-by mouse
| |

|Wire by name |

JFhajE ctwire : [
JE{‘HME-HTEI’EE-' : [
[Stop |

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

Multiple Selection E
Fart-Mames:

Nollems | | Sancel




5. You can aso change the view with the view manipulation icons on the tool bar, just aswe
did in the pre processor.

ele] plalulHz|@lelels|alalel bt vt sl o« (m| 5]

View Manipulation

6. Try adjusting the frame rate by pressing the Frame Rate button in the Control Options
window. Sometimes this is necessary is the animation moves too quickly.

| Control Options:

[Continue |

| Advance Frame |

_ |ﬂeue:~rs_é Frame [

[OFF/ON by Name |
|OFF by mouse |
| ECTEEE

|\ifire by mouse |

[Wire by name |
|Reject wire |

[Frame Fatep
.'1

| Btop [
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7. You will be prompted to enter a new frame rate. Enter 5 and press Accept.

i:rama,-% Eu:cm-:i
. 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 advance or reverse frames manually.
To do this, press either the Advance Frame or Reverse Frame button in the Control Options
Box. Then move the mouse pointer into the display area and left-click. Notice the frames will
advance, or reverse, one at atime.

| Control Options:

[ Cortinue |

|[Advance Frage |

[Beverse Frame |

[OFF/ON by Harme |
|Beject ONOFF |

[ifive by riouse |

|W,ir:,e-_l_fr}t__; nEme |

| Reject wire |

|Erame Rate |

| Blop |
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9. When you are done viewing the animation, press Stop in the Control Options box.

| Contral Options

|Continue |

|;&@5’féﬂté Frame: |

| |Eéaeéts!.é: Frame |

| OFF/ON by flame |
[OFF by mguse |
|Bsject ONAOFF |

|\ire by mouse |
|\Wire by name |

[Feectwire _|

[Erame Rate _|

_|§E‘fnﬁr i hu : t
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Animating Stresses/Strainsand FLD

PostGL can also animate various stresses and strains aswell as FLD. To do this, refer to the
following examples.

Stress/Strain

Pick Contour and Stress/Strain from the Plot State box.

Select All Frames from the Frame Range menu.

3. Select the type of Stress/Strain you would like to view from the Current Component list.
(The picture below has Thickness selected)

4. Press Play and the animation will begin.

N

—— Pt State

iCnntnur :i

iStressfStrain j
[ e efarrmed

[Set Contour Rangs|
|. Set Contour Level |

— Frame Range—y
i.ﬂ".” Frames :!

Reset

From To Iric.

- Gurrent Compenent
iThln::kness :J

e F'lﬂéj'i...&" e
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FLD

Pick FLD and On Element from the Plot State box.
Select All Frames from the Frame Range menu.
Select Middle from the Current Component list.
Press Play and the animation will begin.

AP

— Plat State——
|FLD =

!Dn Element ﬂ

[ER G et e
[FLO Curve/Option |
| Trace ]

— Frame Hange—
ls‘-‘nll Frames :!

Reset

From To Inet.
2

il QU?V,EETI 1 ampenent

[ Middls =

Flay %
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Plotting Single Frames

It is sometimes more convenient to view single frames rather than the entire animation To do
this, select Single Frame from the Frame Range box 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 Stata
|FLD =]
il:ln Element j
[EF U eformed

| FLD Cuive/Option |

| Trace |

Tirme Steps ——
Step 15 -]

StEE 15

Step 18

Step 12 j
Step 20 >
—Frame Range —
iSingIe Frame :!

Reset

From To Incr.

- Current Componetil

| hiddle -]
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Writing an AVI File

PostGL has a very useful tool that allows you to automatically create an avi movie viaan
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 wlxt=|elu oo |¢m| EE|E|ela|a@dtrle] a4

3. The Write File box will be displayed. Enter a name to save the avi file under (e.g.
traincase.avi), and press Save.

Save i | ‘2 Traincase E| ﬂl ﬁl
File name: [trsinosse e
Save astype [AVI " avi = |
Help
i

4. Enter aframe rate in the prompt box. It is recommended to use the default. Press Accept.

Fate
10

5. Enter awindow size in the prompt box. It is recommended to use the default. Press Accept.

el iy Wik ko cion ol EancelEnd
1137 a4 N
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6. Sdect Build from the menu bar.

| Builky Afign  Cancel/End

7. Sdect Microsoft Video 1 from the Compressor list and press Ok.

Select compression format E3 |
Lompresson
I bicrozoft Wideo 7 _‘_’I EE.IL'IE;E!|-
Compression Qualie 75 T
R A e e A e A Ao o o Eﬁmhm'-n
o | m @ wE=="2
Abot

8. PostGL will now take a screen capture of the animation and write the output.

X. Conclusion

This concludes the training guide' s basic overview of Dynaform-PC. Y ou should now have the
basic skills necessary to create models, prepare models for analysis, and display results. Please
reference the User’s Manual for a more detailed explanation of each individual function.
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