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INTRODUCTION

eta/DYNAFORM Version 5.1 software is an LS-DYNA-based sheet metal forming simulation solution
package developed by Engineering Technology Associates, Inc. This specialty CAE software combines
the analysis power of LS-DYNA Versions 960 and 970 with the streamlined pre- and post-processor
functions of eta/DYNAFORM. These analysis codes and interactive functions are uniquely integrated to
service the sheet metal forming industry in tooling design and development. The program also maximizes
traditional CAE techniques to reduce prototyping costs and cycle time for product development.

eta/DYNAFORM'’s analysis engine is LS-DYNA, which is developed and currently supported by the
Livermore Software Technology Corporation (LSTC) of Livermore, California. It is a general purpose,
non-linear, dynamic, finite element analysis code utilizing explicit and implicit solver approaches for fluid
and solid structural problems. This code has been developed for applications such as automobile
crashworthiness, occupant safety, underwater explosion, and sheet metal forming.

The bottleneck of the metal forming development cycle is the hard tooling design lead-time. The
eta/DYNAFORM CAE approach simulates this tooling process and thereby reduces the tooling tryout time
and the cost of producing high quality panels and stamped parts. eta/DYNAFORM effectively simulates
the four major design concerns in the tooling process: Binder Wrap, Draw Die, Spring Back, and Multiple
Stage Tooling. These simulations enable engineers to conduct feasibility studies of a product design early
in the design cycle.

eta/DYNAFORM features well-defined tooling surface data to predict the performance of a panel stamp in
areas such as cracking, wrinkling, and thinning, in addition to predicting skid mark and spring back
effects.

Availability:

eta/DYNAFORM is available for all UNIX workstation platforms including DEC(Alpha), HP, IBM, SUN,
and SGI. It is available on PC for Windows NT operating systems of 1998 and above. For LINUX, the
RedHat version 7.2 and above is supported.

Special features of eta/DYNAFORM Version 5.1 include:

OnLine Help
eta/DYNAFORM 5.1 allows the user to press F1 to start online help for a detailed description of every
function.

Rearranged GUI
eta/DYNAFORM rearranges the GUI to significantly reduce mouse pick time.

DFE Enhancement
DFE is a complete die face engineering process used to create the tooling design, including binder and
addendum, from the part geometry within the DYNAFORM interface. The enhanced DFE module
contains a set of robust functions such as, OUTER SMOOTHER and BINDER, ADDENDUM
GENERATORS and COMPLETE DIE, to meet the requirements of tooling design.
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BSE Enhancement
From PART PREPARATION to BLANK DEVELOPMENT, with only one BSE menu, the user can
prepare the part, estimate blank size for cost estimation, and develop the blank for simulation.

More CAD Translators

eta/DYNAFORM can import/export more types of CAD files, such as CATIA4, CATIA5, STEP and
UG part.

Quick-Setup (QS)
The newly developed QS supports the following simulations: GRAVITY LOADING, DRAW DIE -
CRASH FORMING, SINGLE ACTION, DOUBLE ACTION and 4-PIECE TOOLING SET-UPS,
and SPRINGBACK.

The QuickSetup interface enables the user to set up a simulation quickly and easily. All the default
parameters related to the Quick-Setup are located in the advanced menu in the QuickSetup interface,
and the user can change the default settings at will.

The Quick-Setup utilizes a numerical contact offset instead of a geometry offset to alleviate small
and overlapping elements in offset tooling geometry.

Embedded Material Library
The most commonly used material models for steel, high strength steel and aluminum are organized in
a library for quick selection. The new library is located under TOOLS/ MATERIAL/MATERIAL
LIBRARY. The library is also accessible in the QS menus under BLANK MATERIAL.

STL Reader Implementation
Eta/DYNAFORM reads stereo lithography (STL format or .stl) geometry information, commonly used
by scanning operations, and converts it into triangular elements.

Default Parameters and Configuration Control
eta/DYNAFORM provides a two-level authorization system to enable the supervisor or super-user to
implement default values and parameters in addition to customizing processes and applications.

The DYNAFORM DEFAULT file, located in both the program installation directory and the user’s
home directory, allows a user to modify default parameters including file extensions, contact
parameters, adaptive mesh parameters, output control parameters, etc.

A detailed explanation regarding the default parameters is provided at the beginning of the
DYNAFORM DEFAULT file.

Improved Model Check Interface
This interface reorganizes Model Check Icons and Parameter Settings for improved model analysis.

2 eta/DYNAFORM 5.1



Documentation

A Training Manual is available to assist first time users with the general operating procedures of the
program. The manual includes a relatively simple demonstration of the draw die simulation of an S-channel
using LS-DYNA that describes the process of setting up and running a stamping simulation.

A step-by-step procedure guides users through the complete process and flow of the tasks. A new user
can usually complete the training program and be ready to begin a production project in less than two
hours.

The etay/DYNAFORM Applications Manual discusses the basics of the sheet metal forming process and
transmits some fundamental knowledge of tooling design and related topics to the user. The following are
typical examples of simulations that are included to demonstrate eta/DYNAFORM’s capabilities, features,
and functions:

Case 1. Binder Wrap Simulation

Case 2. NUMISHEET’93 Fender Simulation

Case 3. Cup Draw Simulation with Adaptive Mesh

Case 4. S-Rail NUMISHEET’96 Simulation with Spring Back
Case 5. Hydro Forming Simulation

These workshop examples enable users to fully understand general pre- and post-processing operations in
addition to the applications of binder wrap simulation, draw bead force calculation, draw die simulation,
Forming Limit Diagram (FLD), thickness, thinning, wrinkling, and spring back simulation.

The User’s Manual contains function descriptions specific to the DYNAFORM interface.

For further details on LS-DYNA, refer to the manuals for these codes published by the Livermore Software
Technology Corporation.
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CHAPTER 1
STRUCTURAL OVERVIEW

1.1 GENERAL

eta/DYNAFORM Version 5.1 is a complete Graphic User Interface (GUI) package that is operated on
Windows (95 and above) and on UNIX/Linux based workstations (W/S) including IBM, HP, DEC-Alpha,
SGI and SUN-SOLARIS platforms using various popular operating systems. The model generation and
input file preparation of a typical stamping simulation are done in the eta/DYNAFORM preprocessor, but
the results can be processed in another environment. Refer to the Post-processor User’s Manual. The
solver, LS-DYNA can be executed on either local or remote server systems.

eta/DYNAFORM is organized as a tree structure and is operated and controlled by user-friendly GUI. The
environments are unified on Windows and UNIX platforms.

1.2 MENU BAR
File Parts F'repmgess‘DFE BSE | QuickSetup  Tools Option  Utilities  Wiew  Analysis | PostProcess  Help

Menus are selected by mouse pick and contain a wide variety of eta/DYNAFORM functions.
Descriptions for these functions are located in their respective sections.

FILE MANAGER Imports and exports data from eta/DYNAFORM.

PART CONTROL Organizes Parts (or layers).

PREPROCESS Contains the menu of preprocessing functions, lines/points, elements,
nodes, check functions, boundary conditions.

DFE DIE FACE ENGINEERING provides tools to build an addendum and
binder.

BSE BLANK SIZE ESTIMATOR includes a one-step scheme based unfold

function and blank development functions.

QuickSetup The QuickSetup menu provides a streamlined, easy way to set up
certain standard stamping simulations.

TOOLS Creates, defines, and modifies tooling definitions.

OPTION MENU Contains various options to control the mesh and file window style.
UTILITIES Includes several supplemental functions for identifying entities.
VIEW OPTIONS Adjusts the display of the items and view angle on the screen.
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ANALYSIS Defines the control parameters, outputs the DYNA input deck, and
submits jobs.

PostProcess Starts eta/POST for post-processing analysis results and automatically
closes DYNAFORMS51.

HELP Displays the wversion level and contact information for
eta/DYNAFORM support and Online Help (F1)

1.3 1CON BAR

The icon bar is designed to give the user easy access to the most often used functions of eta/DYNAFORM.
The user clicks on these icons to activate the functions instead of browsing the various menus.

5 7 SlBlalol s 2

s

h[ZEREPE 3| <] ED

.a‘ = &
I new

Creates a new database file.

LY

&

= open

Opens a database.

|_:_] IMPORT

Imports CAD and FE model files, such as IGES, VDA, DYNA, etc into the current database.

Eﬂ SAVE

Updates the current database.

=

SEPRINT
Creates a postscript file of the display area, and sends the file to the printer (default) or to a file. Prior to
printing, the postscript driver must be initialized to accommodate eta/DYNAFORM software.

~_ PART ON/OFF
Turns the selected parts ON or OFF. The PART TURN ON/OFF dialog window is displayed to select
parts

E@ DELETE ALL UNREFERENCED NODES
Deletes all free nodes on which there are no associated elements.
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&
= L/IRTUAL X ROTATION
Dynamically rotates the displayed model about the global X-axis when the cursor is moved up or down.

il
“VIRTUAL Y ROTATION
Dynamically rotates the displayed model about the global Y-axis when the cursor is moved up or down.

]

VIRTUAL Z ROTATION
Dynamically rotates the displayed model about the global Z-axis when the cursor is moved up or down.

P SCREEN X ROTATION
Dynamically rotates the displayed model about the screen X-axis when the cursor is moved up or down.

" SCREEN Y ROTATION
Dynamically rotates the displayed model about the screen Y-axis when the cursor is moved up or down.

ACTIVE WINDOW

This command allows the user to isolate a portion of the displayed geometry/model for more detailed
viewing or editing. The user defines the region by dragging a window over the desired area.
eta/DYNAFORM displays the elements, lines, and surfaces within the window (volume in space) as active.
Other objects on the screen remain masked and inactive.

“ "'SCREEN Z ROTATION
Dynamically rotates the displayed model about the screen Z-axis when the cursor is moved up or down.

&
4| FREE ROTATION

This function is a combination of SX and SY. Moving the mouse up/down manipulates SX. Moving the
mouse left/right manipulates SY. Moving the mouse diagonally combines the movements of both
commands. Clicking the left mouse button stops the rotation. This function can be executed by
simultaneously pressing the Ctrl key and left mouse button.

4}\ PAN

This command enables the user to translate the model by following the movement of the cursor. If the
cursor is moved off the screen, it reappears at the center of the screen. Clicking the left mouse button stops
the pan. This function can be executed by simultaneously pressing the Ctrl key and middle mouse button.
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Q“CURSOR ZOOM

The user picks a point about which to zoom. The model is centered about this point, and the user may
move the cursor up or down to zoom in or out. This function can be executed by simultaneously pressing
the Ctrl key and right mouse button.

F
[m ]WINDOW ZOOM

The user defines the corners of the zoom window by positioning the cursor on the display screen. The user
presses the left mouse button and drags the cursor diagonally down until the desired window size is reached.
Releasing the left button displays the entities included in the window in full screen.

il
-

FREE HAND ZOOM
The user defines a free region by pressing the left mouse button and dragging the cursor on the display
screen. Releasing the left button displays the entities included in the region in full screen.

o=

LLrljJ FILL

Rescales the model to include all entities that are currently displayed. FILL automatically zooms in or out
until the model fits the viewing area of the screen.

TOP VIEW
Automatically displays the model from the TOP or in the XY-plane.

L2 Lerrview
Automatically displays the model from the LEFT or in the XZ-plane.

“-Tj RIGHT VIEW
Automatically displays the model from the RIGHT or in the YZ-plane.

O ISOMETRIC VIEW
Automatically displays the model from the isometric plane (120-degree isometric).

ﬁ‘CLEAR

Removes the highlighted entities from the screen, such as those made with the commands, SHOW LINE,
BOUNDARY CHECK, ID ELEMENTS, and DEFINE TITLE.

REDRAW
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eta/DYNAFORM updates the screen after each command. Occasionally, the use of specific commands
requires updating of the image with an additional step (e.g., when operating the dynamic zoom at the same
time that the element normals are displayed, it is necessary to activate the REDRAW command to resize
the arrows that represent the element normals).

e
;} UNDO
Undoes the last operation. If there is nothing to undo, the icon is disabled.

. Y

C
== REDO
Redoes the last operation. If there is nothing to redo, the icon is disabled.

1.4 DISPLAY WINDOW

eta/DYNAFORM breaks the screen into six distinct regions. The regions are used to receive input or
display messages for the user. The six regions are illustrated and described below:

1. DISPLAY AREA
This area displays models and graphs.

2. MENU BAR
This menu displays commands and command options.

3. ICON BAR
Gives the user easy access to the most often used functions of eta/DYNAFORM.

4. DIALOG WINDOW DISPLAY
Once the user selects a command from the MENU BAR, a corresponding dialog window with
the appropriate functions is displayed in this area.

5. DISPLAY OPTIONS
This group of commands is always displayed and can be used at any time during an
eta/DYNAFORM session.

6. PROMPT AREA
eta/DYNAFORM displays comments and messages.
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i

(- [[E1)[X]

Menu Bar
File Parts F‘reprucess|DFE ESE‘Qun:kSetup Tools Option  Utilities  Yiew Analy5|s|F‘DstF‘mcess Help

|
Do BlRle] dd ol @]l 5l S QlEEN §lolalg] #1741 Slon Bar

Display Area

Dialog
Window
Display

ETA/DYNAFORM

ETAMDYMNAFORM INPUT FILE READ SUCCESSFULLY ﬂ Current Part _ Reset
flandetm S MEOR [H " Lines  Shrink I Hidden
SET ISOMETRIC WIEW B B

SHaDING OPTION oW PrOmpt Area wadsPlay ORHONS -y cor
SHADING OPTION OFF ﬁ

‘l » v Elerments ¥ hodes [~ Shade

1.5  DISPLAY OPTIONS

The DISPLAY OPTIONS window, located in the bottom right corner of the screen, displays the current part
and contains the following commonly used functions.

Current Part _ Reset

[v Lines [ Shrink [ Hidden
v Surface [ Mormal [ Fill Caolar
v Elements v Modes [ Shade

RESET
Restores all options to the default.

LINE (toggle)
Toggles the lines ON and OFF.

SURFACE (toggle)
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Toggles the surfaces ON and OFF.

ELEMENT (toggle)
Toggles the elements ON and OFF.

SHRINK (toggle)
Creates a plot with elements reduced in size by 20%. SHRINK ELEMENTS is also useful for
locating any missing elements in a shell or solid structure.

NORMAL (toggle)

This function enables the user to display the normal direction of an element with an arrow that is at the
center of the element and perpendicular to the surface of the element. For a solid element, the arrow
points toward the bottom surface of the element.

NODE (toggle)
Toggles the nodes ON and OFF.

HIDDEN (toggle)

This function improves the integrity of the 3D simulation of a model. The user may toggle the hidden
lines ON/OFF while using the SHADING and HIDDEN SURFACE commands. This effect creates
opaque elements that prevent objects in the background from showing through objects in the
foreground.

FILL COLOR (toggle)

The FILL COLOR function fills the displayed elements with a designated color.  This function, when
used alone, is unable to accurately represent the depth perspective of a model. The parts may appear
to warp or penetrate each other. However, the FILL COLOR command displays an accurate 3D
perspective of the parts when used in conjunction with the HIDE PLOT option that is described in the
following section.

SHADE (toggle)
Displays the elements as if they were illuminated by a light source. Elements that are not directly
exposed to the light source are appropriately shaded to imitate actual shading.

1.6 MOUSE FUNCTIONS
eta/DYNAFORM functions are accessible via the left mouse button. To access a function, the user selects

the desired function button by using the mouse pointer and depressing the left mouse button. In certain
functions, the middle mouse button finishes some operations, such as creating a line and selecting nodes.

1.7 SPECIFICATIONS
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The standard version of eta/DYNAFORM has the following specifications for PC and LINUX/UNIX based

workstations per database:

150,000 LINES
900,000 POINTS
8,000 SURFACES
-600,000 Edge Points (SURFACE)
-16,000 Boundaries (SURFACE)
500,000 ELEMENTS
500,000 NODES
1,000 PROPERTIES
1,000 MATERIALS
1,000 PIDS
1,000 LOCAL COORDINATE SYSTEMS
8

1.8 GEOMETRY DATA

LENGTH OF PART, MATERIAL, PROPERTY NAME

eta/DYNAFORM directly reads in IGES, VDA and etay/DYNAFORM/FEMB geometry data (line and
surface). It also directly reads in CATIA4 & 5 and UG part with native library.

1.9 RECOMMENDED NAMING CONVENTION

The protocol for naming files during an eta/DYNAFORM session includes attaching suffixes that specify

the file types to the file names.
screen.

Examples of suffixes include:

eta/DYNAFORM database file name:
eta/DYNAFORM geometry data file name:
IGES geometry data file name:

VDA surfaces data file name:

Data Exchange file name:
Stereolithography file name:

ACIS file name

CATIA4 database file name:
CATIAG5 database file name:

STEP file name:

. UG database file name:

NASTRAN input file name:
LS-DYNA input file name:
LS-DYNA model file name:
LS-DYNA input file name:
LS-DYNA input file name:
ABAQUES input file name:

©oOoNO O~ WNRE

The appropriate file names are listed in the options area of the display

filename.df

filename.lin

filename.igs, or filename.iges
filename.vda, or filename.vdas
filename.dxf

filename.stl

filename.sat

filename.model
filename.CATPart
filename.stp

filename.prt

filename.nas or filename.dat
filename.dyn

filename.mod

filename.k

dynain

filename.inp
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Example: When reading in a line data file, eta/DYNAFORM prompts for a line data filename (all file
names in that directory with the suffix .lin are listed in the options area). The user then selects the
appropriate file name. If the user wishes to import multiple files in the same directory, he can click the
IMPORT button after the file name is selected. The dialog box will stay open until OK or CANCEL is
clicked.

This practice simplifies file name selection and organizes the user’s work directory.

1.10 DIALOG BOXES

DYNAFORM incorporates various dialog boxes to execute functions throughout the program. At the
bottom of the dialog boxes there are buttons to execute, reject, reset the data or close the dialog box. The
functions of these buttons are listed below.

ABORT- Aborts the current function and exits the dialog box.

APPLY- Executes the current function without leaving the dialog box.

BACK- Returns the user to the previous dialog box.

CANCEL - Rejects the current operation.

CLOSE - Closes the current dialog box.

DONE - Finishes the current step in the dialog box and allows the user to proceed to the next step.
EXIT - Exits the current dialog box.

OK - Accepts the data in the dialog box and forwards the user to the next step.

UNDO - Rejects the last step of the operation.

REJECT - Rejects the previous selection.

1.11 PROPERTY TABLES

The tables in eta/DYNAFORM allow the user to enter properties for materials, elements, draw beads, etc.
The data fields contained in the table can be edited in several different ways. Single-clicking the mouse
button inserts the cursor at a specific point in the data field; single clicking and dragging the cursor
highlights a select portion of the field; double clicking highlights the entire field. Keystroke entry then
inputs the new value. Altered values will be remembered by the table and will remain until reset. Most
parameters have been organized into two groups: standard and advanced. Only the standard parameters are
shown on screen (see figure below). At the bottom of the table the OK, ADVANCED, DEFAULT, RESET,
and CANCEL buttons allow the user to accept or reject the data. The ADVANCED button is implemented
in the following dialog boxes: MATERIAL, PROPERTY, CONTACT PARAMETERS, CONTROL
PARAMETERS and ADAPTIVE PARAMETERS.
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#: DRA¥ BEAD PEOPERTIES

SECTION TITLE [arwo_pro

STATIC FRICTION COEF. [ oooo0oE-n01

DYNAMIC FRICTION COEF. 3 nonoone-+ano

BEMDING LOAD CURVE ID |D

DRAYY BEAD DEFPTH |1_DDEIEIEIDE+DDEI

BENDING CURWE SCALE |1_DDDDDDE+DDD

VISCOUS DAMPING COEF. [ pgoonoE-+001

SLAVE PENALTY SCALE [ ooooooE-+a00

MASTER PENALTY SCALE 1 nonoonE-+a00

PRINT 5LAVE FORCES

PRINT MASTER FORCES

NORMAL LOAD CURVE ID

DRAW BEAD BIRTH TIME [0.000000E +000

DRAW BEAD DEATH TIME 1 no0onnE-+020

INTEGRATION POINTS |D

Default

OK- Accepts the currently displayed values and exits the table.

ADVANCED - Activates advanced parameters. Once the advanced parameters are
activated, ADVANCED becomes REGULAR.

DEFAULT- Sets all fields to their default values.
RESET - Resets the last altered field to its previous state.

CANCEL - Exits the table without entering any altered values.

1.12 CONFIGURATION FILE

Three configuration files (.DynaformDefault, dynaformhardcopydefault and dynaform.ini) are created
to set all the control parameters. They are, by default, located in the DYNAFORM installation directory on
PC. They are located in the user's home directory on UNIX/LINUX. This file requires super-user privilege

to modify.

10
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DynaformDefault primarily controls the DYNAFORM default setting of analysis parameters. Each
parameter has a control flag to control permission for modification. The format of each control parameter
appears as follows:

“Keyword value permission key”.
The user can modify the default settings of most parameters related to a simulation.

Dynaformhardcopydefault controls the DYNAFORM default setting of the print. The format of each
control parameter appears as follows:

“Keyword value”
The user can modify the default settings of most parameters related to the print.

dynaform.ini is provided to save the customized setting in the database or in the user’s home directory.
The format of each parameter is as follows:

#DYNAFORMS.1 configure file
#[keywords]  value
#[FILE_DIALOG_STYLE]: 0- WINDOWS style, 1 - UNIX STYLE
#[SYSTEM_LANGUAGE]: 0- ENGLISH, 1 - CHINESE, 2 - JAPANESE, 3 - KOREAN
#[AUTOBACKUPTIME]: <=0 - don't autobackup, >0 - backup time( minutes )
#[AUTORESTART]: 0 - don't autorestart, 1 - autorestart.
[FILE_DIALOG_STYLE]
0
[SYSTEM_LANGUAGE]
0
[LAST _DATABASE_PATH]
D:/IDYNAFORM_MATERIAL/DFE_Tutorial_manual/Case4_Hoodlnner/
[LAST_IMPORT_PATH]
D:/dynaform50/dir_dfe/
[LS-DYNA_SOLVER]
D:\DYNAFO~2\Isdyna.exe
[AUTOBACKUPFILE]
timed.df
[AUTOBACKUPTIME]
0
[AUTORESTART]
0

Comment lines start with ‘#’.

[FILE_DIALOG_STYLE] defines the default dialog file style. There are two file dialog styles (Windows
and UNIX) under the Option/File option of DYNAFORM 5.1.

[SYSTEM_LANGUAGE] defines the default language for GUI. DYNAFORM supplies four languages.
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[LAST_DATABASE_PATH] When saving or opening a database, DYNAFORM 5.1 will automatically
locate the last saved or opened database path.

[LAST_IMPORT_PATH] When importing or exporting a database, DYNAFORM 5.1 will locate the last
import or export database path automatically.

[LS-DYNA_SOLVER] When full running a model, DYNAFORM will find the solver from the path.
[AUTOBACKUPFILE] defines the auto back file name.
[AUTOBACKUPTIME] defines the time interval of auto backup.

[AUTORESTART] Postprocess can be started directly in DYNAFORM. If the value is 1, the database
(*.df file) will be restarted automatically after eta/Post is closed.
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CHAPTER 2
GETTING STARTED

DYNAFORM is organized into two major modules, a formability simulation module, and a Die Face
Engineering module. Both can begin with geometry data or mesh.

2.1 GETTING STARTED
An eta/DYNAFORM session begins with one of the following scenarios:

1. The user supplies CAD-IGES or VDA or any other geometry data that will be translated and read
directly into eta/DYNAFORM.

2. The user supplies model data (e.g. NASTRAN, LS-DYNA, etc.) that will be read directly into
eta/DYNAFORM.

3. CAD or model data is not supplied. Therefore, the user begins with an empty database and generates
or digitizes the line data from a drawing.

Note: An example of a method of supplying or generating data is outlined in sections
2.2~2.4.

A normal simulation includes the following steps.

2.2 STARTING WITH CAD DATA

The user begins a session by entering the word, DYNAFORM, at the UNIX prompt, or double clicking on
the DYNAFORM icon at the Windows/Linux. Once the program is activated, the default database is
automatically created and called, Untitled.df.

2.21 STARTING WITH CAD SURFACE DATA

The user can read in surface data for any importing tools via the command FILE/IMPORT. The user can
then choose between IGES, VDA, Line Data or any other geometry file types.

Note: If IGES is selected, files having the suffixes .igs and .iges will be listed in the menu area.
Please refer to section 1.9 to get more information about the file types.

If Line Data is selected, files having the suffix .lin will be listed.

2.2.2 STARTING WITH CAD LINE DATA
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Users with line data can create models via the PREPROCESS/ELEMENT OPTIONS menu. The
functions in this menu can be used to create a 2-, 3-, or 4-LINE MESH directly from the line data. In
addition, surfaces can be generated with lines via the SURFACE option menu located in the PREPROCESS
/SURFACE menu. The surfaces created can be auto meshed via the SURFACE MESH command found in
the ELEMENT OPTIONS menu. The line data can be read using the FILE/IMPORT command.

2.3 GETTING STARTED WITH MODEL DATA (NASTRAN, LS-DYNA, etc.)

1. To read an LS-DYNA (or other analysis code) data file into eta/DYNAFORM database, select
FILE/IMPORT.

2. A dialog window will appear. Select the button to the right of FORMAT and choose the desired
format.

3. Once the selection has been made, the program will read the LS-DYNA input file into
eta/DYNAFORM.

4. At this point, the display can be manipulated via the commands in the ICON BAR and the DISPLAY
OPTIONS window.

2.4 GETTING STARTED FROM SCRATCH

This section will help users getting started in etay/DYNAFORM when line or model data is unavailable.
Users will typically generate their own line data according to the following procedure:

1. Create a new part in the PARTS menu.

® Lines or elements cannot be created in an empty database. The user must create a part before
defining any geometry of model data.

2. Generate line data by its coordinates. See also Section 6.1.1 in Chapter 6, PREPROCESS, for
additional information on generating lines.

® Exit the PARTS menu.
® Enter the PREPROCESSING/LINE/POINTS menu.
® Select the CREATE LINE command.

® Select the LCS or ABS option for the coordinates in the current local or global coordinate
system. See Section 2.5, LOCAL COORDINATE SYSTEM.

® Select the XYZ or DXYZ option.

® |If XYZ is selected, the key-in values of U, V, and W are the coordinates.
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® If DXYZ is selected, the key-in values of DU, DV, and DW are increments of the previously
created point.

® Key in the three values in the corresponding field.
® Select OK to confirm the values and create the point.

The prompt asks for the coordinates until the user selects either EXIT or DONE from the
options area of the display screen.

eta/DYNAFORM lines consist of multiple points. Using the DONE command will
create an end to a current line.

Note: The user may continue to generate line data or execute the other CAD
functions available in the PREPROCESS menu. Generating a model from
line data is described in Section 4.3, ELEMENT.

Once the desired geometry has been created, the user can define each part as a specific tool (e.g. a Die,
Punch, Upper/Lower Ring, or Blank) via the TOOL DEFINITION menu. In this menu, the Blank
Material/Thickness and Tool/Blank Positioning can also be defined. Once the tools are defined, the
interface between the tools will be automatically generated during the writing of the LS-DYNA file.

A DRAW BEAD can be defined in the TOOL DEFINITION menu. Proceeding to ANALYSIS
PARAMETER in the SETUP menu, the user can directly submit a job from the eta/DYNAFORM window
via the ANALYSIS menu. Once the analysis is complete, the result files can be loaded and viewed by the
POSTPROCESS.

After the forming analysis is complete, the result file dynain can be read in and the user can view the
formed blank shape. This file is now ready for subsequent springback analysis or multi-step stamping. A
trimmed blank model can be written out into a dynain input file from the ANALYSIS/output new dynain
file. A blank may be trimmed using the TRIM command of BLANK OPERATIONS in the TOOL
DEFINITION menu. Once the analysis is complete, the results can be viewed by reading the d3plot files
into the POSTPROCESS.

Please refer to QUICK SETUP to get the detailed simulation procedure using Quick Setup.

Please refer to DFE to get the detailed steps to engineer the die face.

2.5 LOCAL COORDINATE SYSTEM

eta/DYNAFORM refers to the local coordinate system to translate, rotate, mirror, copy, and generate points,
lines, or nodes.  When such a function is selected, the program will automatically prompt the user to
generate a local system designated as the UVW coordinate frame. The LCS dialog window will be
displayed (Figure 2.5.1). The user can create a new LCS or select a system as the current LCS by
selecting GLOBAL, CURRENT LCS, LAST, or VIEW DIRECTION.
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¢ Defined by 3 locations

Type ¢ Mear Mode
< Mear Point
Qrigin
b 000004

v: [0.000000

Z: [0.000000

Define Origin

LI 2is W AxS W AxiS

Reject Last NodefPoint |

Global Cutrent LGS |

Last Defined LCS |

Wiewn Direction |

Ok Cancel |

Figure 2.5.2 LCS

GLOBAL
Defines the global coordinate system as the current local C. S.

CURRENT LCS

Creates a local coordinate system as the current local C. S.

LAST

Defines the last coordinate system as the current local C. S.

VIEW DIRECTION
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Defines the view directions as the W-Axis of the current local C. S.  The user can select or define
a point as the origin, or the origin of the global coordinate system can be the origin of the current
local C.S

There are two ways to create a LCS based on whether the DEFINED BY 3 LOCATIONS toggle is checked.

1. CHECKED
The user can select one, two, or three points/nodes to create a system. To select a node, choose
NEAR NODE. To select points, choose NEAR POINT.

® ONE POINT

Select a point and choose OK. The created LCS has an origin at the selected point and is a
translation to the origin of the global system.

® TWO POINTS

Select two points and choose OK. The first point is the origin. The W-axis is the vector
from the first point to the second point. The LCS is a translation and a rotation from X to U
of the global system.

® THREE POINTS

Select three points P1, P2, and P3. The point, P1, is the origin. The vector, P1-P2, is the
U-axis. The cross product of U and the vector, P2-P3, is the W-axis. The V-axis is
determined by the cross product of W x U.

2. UNCHECKED
DEFINE ORIGIN, U-AXIS, V-AXIS, and W-AXIS will be activated. To create a system in this
case, the user needs to define an origin and axis. The LCS system will be a translation and a
rotation of the global system.

® Select DEFINE ORIGIN, and The INPUT COORDINATE dialog will appear. Select a point
or node as the origin, and then select OK.

® Select one of the AXIS buttons to define the axis in the LCS dialog.

® Select BY POINT or ALONG AXIS from the U/V/W AXIS dialog (Figure 2.5.2) to define the
axis. If BY POINT is selected, select a point in the display window to define the vector for
the desired axis. If ALONG AXIS is selected, a dialog is displayed. The choices are
ALONG X, ALONG Y, ALONG Z, ALONG U, ALONG V, ALONG W in the next dialog
window.  Select one, and then select DONE.
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® Select OK from the AXIS dialog.

® Select OK from the LCS dialog.

Note: If the local coordinate system is not acceptable, use the NO button to reject and
redefine the coordinate system.

® The coordinate system is displayed.

ByPoit | Alongaxis |

Reset |

Ok | Cancel |

Figure 2.5.2 Define W Axis
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CHAPTER 3
FILE MANAGER
The options in this menu open, save, import, export, and print current files. See Figure 3.1.
RI=
open... Ctrl+D0
Eestart
Sawve
Save AS...
Import. .. F3
Export.. Shift+F3
Submit Dryna From Input Deck
Fun Dyna Restart
Frint Setup
Print
Exit Ctrl+x
Figure 3.1 File Manager
A detailed description of each function is given in the following sections.
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3.1 NEW

This function allows the user to create a new database file.

® \When a database file is opened in eta/DYNAFORM, a warning message prompts to save the
opened file before creating a new one.  See Figure 3.1.1.

* Dynaform Question

Current file has not heen saved.
Do wou want to save it before opening another file?

Yes i [ Ahort |

Figure 3.1.1 New File Prompt

® After saving the current database, a new, empty database, Untitled.df, is created
automatically.

3.2 OPEN (CTRL+O)

This function allows the user to open a database.

® |If there is already an opened database, eta/DYNAFORM prompts the user to save the
current file. See Figure 3.2.1.

*+ Dynaform Question

Current file has not been saved.
Do wvou want to save it before opening another file?

Yes Mo Aot |

Figure 3.2.1 Open File Prompt

® The user can open a DYNAFORM database by selecting a file name in the open file dialog
window. The OPEN DATABASE dialog window is shown in Figure 3.2.2.
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Open Database

LDkaiIEZIEHEmpIEIEEEESfCﬂ\SEBI TR F D

ou testrmesh of
 timed df

File Mame : " Qpen |
File Type |database(*.dfj 5 Cancel |

Figure 3.2.2 Open File Prompt

3.3 RESTART

This function allows the user to restart the current database from the previously saved stage.
eta/DYNAFORM prompts the user to save the current file. See Figure 3.3.1.

fi])j'nafurl Question

Save current datahase as another datahase?

Yas Mo Aot |

Figure 3.3.1 Restart File Prompt

® Select Yes to save the database with another name.

® Select No, and any unsaved data will be lost.

® Select Abort to cancel the restart operation.
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3.4 SAVE

This function updates the current database.

3.5 SAVE AS

This function saves the current database as a new file. See Figure 3.5.1.

S5ave File A=

Ll:n:lkln:|E:IE}{amplefcaae3fCASE3f Dl < I

wu testmesh of
=u timed df

File Mame:  [testrmesh.df __ save |
File Type:  [database (*.df) v _ Cancel |

Figure 3.5.1 Save File As
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36 IMPORT (F3)

This function allows the user to read in CAD or model data. See Figure 3.6.1.

Import File

Lookln: [C:/DF_data diflGES_ai/ v

=)L_tech

[#] ard.igs

[#] 7draw.igs

[#] bumper_skin.igs

[#] feaext.igs

J 8
File Name: | oK
FileType: [IGES (*igs:iges) B Import

[ Al Files Cancel

Figure 3.6.1 Import File
FORMAT
Select the button beside FORMAT to select the proper format. The available formats are:

MODEL DATA FORMAT: LSDYNA, Nastran, Abaqus.

CAD DATAFILE: Line data, IGES, VDA, DXF, STL, ACIS, CATIA, UG
PART STEP

MULTI-STAGE FILE: Dynain.

If ALL FILES (Check Box) is toggled On, all types of files will be shown in the window.

The Import button allows the user to continue to import files without closing the IMPORT FILE window.
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3.7 EXPORT (SHIFT+F3)

This function allows the user to output files from the current eta/DYNAFORM database. The options are
similar to the options mentioned above. The formats are:

INDEX

Includes basic information on the model from eta/DYNAFORM, including the unit system, draw
type and direction, tools ID and name, and material. This information will be used for
post-processing simulation results. The INDEX file will be written automatically when the
DYNA input file is written.

NASTRAN
Entire or partial model data.

LINE DATA, IGES, VDA, ACIS, STEP, CATIA and UG PART
CAD data (lines and surfaces) of entire or partial geometry data.

3.8 SUBMIT DYNA FROM INPUT DECK
This function submits the input file to LSDYNA(the solver) and automatically starts up LSDYNA .

1. eta/DYNAFORM prompts the user to select the input file.  See Figure 3.8.1.

Ll:n:lkln:|E:IE}{amplefcaae3fCASE3f Q2D

[#] CASESCUP DYN

File MName ;| ok |
File Type:  [LSDYNA (*.cyn) 1% Cancel |

Figure 3.8.1 Select Input File
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The user can select the DYNA file or select “All Files” to list all files. Double click the
left mouse button on the desired file, or select Ok to continue.

The SELECT MEMORY window appears. See Figure 3.8.2.
The default memory is 64MB, but a different memory can be given.

Ok- LSDYNA starts and begins to solve the selected input deck file.
Back- Returns to the SELECT INPUT DECK FILE window.
Cancel- Exits the function.

e El
TR

Ok | Back | Cancel|

e ok

Figure 3.8.2 Select Memory

CHAPTER 3

eta/DYNAFORM locates LSDYNA by the given directory. Refer to Section 8.1, ANALYSIS
PARAMETERS, for more information. If there is no location or the location of LSDYNA is wrong,
clicking Ok on the SELECT MEMORY window will bring up the SELECT SOLVER window. See

Figure 3.8.3.

Select solwer

LaakIn : |DZIDYNAFD~1FDYNAFD~4I

=

Chgui_res i#] blank_est.exe
Chmaterial_lib # fti_prafile.exe
atestmodel

i#] Dynafarm exe
Eﬁ EtaPostFrocessar exe
i#] Use Tip.exe

File Mame :

(8]

File Type :

|Executable File [*.exg)

N Cancel

Figure 3.8.3 Select Solver

This option allows the user to locate the LSDYNA solver.

eta/DYNAFORM 5.1
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3.9 RUNDYNA RESTART

This function submits a DYNA restart file to LSDYNA and starts up LSDYNA automatically.
1. eta/DYNAFORM prompts the user to select the input file. See Figure 3.9.1.

I}Ina Eeztart File

Lnnkln:|E:fE:{amp|EfcaSESfCﬁSE3f e F

i#] d3dumpo

File Marme | oKk |
File Type . |D3durnp [d3dump®) W Cancel |

Figure 3.9.1 Select DYNA Restart File

Note: Refer to the LS-DYNA User’s Manual for more information about the DYNA restart
file (d3dump and runrsf).

Double click the left mouse button on the desired file, or click Ok to continue.
2. The SELECT MEMORY window appears. See Figure 3.8.2.

Note: The user should use the same amount of memory as in the original run.

Refer to Section 3.7, SUBMIT DYNA FROM INPUT DECK, and Section 8.1, ANALYSIS
PARAMETERS, for more information about the SELECT SOLVER.

3.10 PRINT SETUP

This function allows the user to define the default settings for printing postscript files. The options are
shown in Figure 3.10.1.
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v Print Ta File

Format

— Paper — Quality
[E ~| | crroma  [Cobor ~]
215.6 279.40 Post Script Level 2 -
Margin 7.62 W Run Length Encading
Unit mm - W ACCI 85 Encoding
— Printer — Option
Binding [Nore =]
WETANNHP LaserJet 6L ¥ Reverse Video
Xerox Phaser 3400 PS (USB i
4 > [¥ Picture Frame
Port 2334 : @ Print Time Stamp

JPEG v [¥ Print ETA Logo

I¥ Print File Mame

— Crientation

€ Landscape

£ Portrait

[ Print Selected Region Only

Mumber of Copies 1 :Il

Ok

Default

Save Load ‘ Cancel |

3.10.1 PAPER

Figure 3.10.1 Print Setup

The user can specify a given paper and/or margin size.

® Select the button at the top left to choose a paper size.

Note: The actual sizes are: LETTER - 8.5x11 inches; LEGAL - 8.5x14 inches;
EXECUTIVE - 7.25x10.5 inches; A4 - 8.26x11.69; SPECIAL A4 - 8.26x14; and
BS - 7.17x10.13. Users can also specify a paper size for a specific printer by
entering numbers in the two fields below.

® Enter a number in the field next to MARGIN to define the paper’s top and bottom margins.
The program automatically determines the left and right margins in order to maintain the
original aspect ratio of the picture. This feature can also be used to scale the picture.

eta/DYNAFORM 5.1
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® Select the drop down choice next to UNIT to choose a unit (inches or mm).

3.10.2 PRINTER

The user can select a printer or a format to print to a file.
® Enter the printer name in the field, or select from the list below.
@® Set the port number in the field. A Systems Administrator usually sets the port number.

® If PRINT TO FILE is toggled On, the user can choose a format by selecting the drop down
choice next to FORMAT.

Note: If PRINT TO FILE is selected, the user will be prompted to enter a filename

when the PRINT function is clicked instead of the postscript file being sent
directly to the printer.

3.10.3 ORIENTATION

This function sets the page orientation as landscape or portrait.

3.104 QUALITY

COLOR TYPE
Select the drop down choice next to CHROMA to select the color type.

POSTSCRIPT

There are two levels: level 2 is the default setting, but level 1 should be selected when using an
older model PS printer.

RUN LENGTH ENCODE and ASCII 85 ENCODE are used to reduce the postscript file size.
Usually the reductions are significant. (For PS Level 1 these are automatically turned off.)

3.10.5 OPTION
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These options are used for defining printer output and layout on the paper.
BINDING

This function leaves binding space along the top or left margins of the print and selects
non-binding space.

REVERSE VIDEO

This function reverses the black and white colors of the image. In some cases, this feature affects
only the background of the image (default = on = white background).

BOUNDING BOX

This function draws a line frame around the picture’s border.

PRINT STAMP TIME
This function prints the current time in the lower right corner of the picture.

PRINT FILE NAME

This function prints the file name in the lower left corner of the picture.

PRINT ETA LOGO
This function prints etay/DYNAFORM in the lower right corner of the picture.

PRINT SELECTED REGION ONLY

This function allows the user to define a graphics region by using a drag window. Only the
graphics within this region will be written to the graphics file. If the function is off (default), the
whole graphics region will be dumped to the file.

Note: The user will be prompted to define the region (drag window) after PRINT is selected.

3.10.6 NUMBER OF COPIES
This function allows the user to print multiple copies.

3.10.7 DEFAULT

eta/DYNAFORM 5.1 29



FILE MANAGER CHAPTER 3

This function loads the system defaults that are saved in a ".DynaformHardcopyDefault” file located in the
eta/DYNAFORM executable directory.

3.10.8 SAVE

This function saves the user-modified hardcopy options to the ".DynaformHardcopyDefault” file located in
the user's home directory.

3.10.9 LOAD

This function loads the user-defined defaults that have been saved to the file, ".DynaformHardcopy
Default,” located in the user's home directory or in the DYNAFORM install directory.

Note: The user must load the defaults for each new session, otherwise the system defaults are used.

3.11 PRINT

This creates a postscript file of the display area and sends the file to the printer (default) or to a file. Prior to
printing, the postscript driver must be initialized to accommodate the eta/DYNAFORM software. The user
can define the printing defaults as in Section 3.10.

312 EXIT (CTRL+X)

This function allows the user to exit the program. eta/DYNAFORM prompts to save the current database.
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CHAPTER 4
PART CONTROL

A part in an eta/DYNAFORM database file is a set of lines, surfaces, and elements. Each part has a
unique Part Identification number (PID). The part name is a string consisting of up to eight characters.
Presently, the user can create up to 1000 different parts in a database. The functions in the PART
CONTROL menu are shown in Figure 4.1. The user can organize lines, surfaces, and elements utilizing the
functions in the PART menu.

Create Ctri+F
Edit

Add. To Part

Turn Cn

Current

SEparate
Transparent
Summary

Figure 4.1 Part Control

A detailed description of each function is given in the following sections.
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4.1 CREATE PART (CTRL+P)

This function enables the user to make a new part. See Figure 4.1.1

* Create Part E||:|E|

Marme |
D 10
]9 | Ay | Cancel ||

Figure 4.1.1 Create Part

1. Type a new name in the NAME field.

2. Type an ID number that has not been used by another part or use the default ID field.

3. Select the COLOR hbutton to display the SELECT COLOR window allowing the user to
choose a color.  See Figure 4.1.2 for available part colors.

Select Color

HE =N
_ [
N NN
| .

Close |

Figure 4.1.2 Select Color

4. Choose either the OK or the APPLY button.  Clicking the OK button will create a new part
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and exit CREATE PART function. Clicking the APPLY button will create a new part and
remain in the CREATE PART function allowing the user to continue creating new parts.
The new part is also the current part and is shown in the DISPLAY OPTIONS window.

4.2 EDIT PART

The functions in this menu enable the user to modify and delete parts as well as modify part names, 1D, and

color. See Figure 4.2.1.
= Edit Part  [2|[0/X]

Mame |DIE
ID E
Colar
Marne n]

BINDER. 7

Modify Delete |

O |

Figure 4.2.1 Edit Part

421 MODIFY PART
This function allows the user to change the part name, 1D, and/or color.

1. Select a part in the part name list.

2. Select MODIFY in order to change the part name, 1D, and/or color.

42.2 DELETEPART

This function allows the user to remove a selected part. A DYNAFORM QUESTION window will appear
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to prompt the user to confirm or cancel the deletion.

43 ADD... TOPART

This function allows the user to move lines, elements, or surfaces from one part to another. See Figure
4.3.1.

- Add...To ... -] [X)
0 Line(s) |
] Element(s) |
1] Surfacels) |
To Part Lnspecified |
Close Apply |

Figure 4.3.1 Add... To Part

43.1 ADD LINE

® Select LINE(S), and the SELECT LINE dialog window is displayed. See Figure 4.3.2.

*s Select Line I:||__|E|

Select By Cursor

Ealislp)

™ Exclude
Pat | Reject |
ok | cancel |

Figure 4.3.2 Select Line
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® The SELECT LINE dialog window offers four ways to select a line. The selected line will
be highlighted .

*
1. Select / to pick a line by clicking its location.

2. Select = F to pick lines inside a rectangular window. The user can define the
rectangle by selecting two points as its diagonal.

3. Select ZI to pick lines inside a closed polygon. Each left mouse button click
defines a vertex, and a middle button click closes the polygon.
4. Select PART to pick lines included in the part.
® Deselect lines.
1. Toggle ON the EXCLUDE option. The user can exclude the selected lines using the
above functions.

2. Select REJECT, and the last selection will be rejected.

® Select OK or CANCEL.
® To select a target part, select TO PART. See Figure 4.5.1.
® Add a selected line to the part, and then select APPLY.

® To cancel the current adding operation, select CLOSE.

43.2 ADDELEMENT

® Select ELEMENT(S), and the SELECT ELEMENTS dialog window is displayed. See
Figure 4.3.3. There are three sets of functions, depending on whether SELECT BY CURSOR
or SELECT BY is ON.
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#= S5elect El... E”E|E|

[+ Select By Cursor

1

A
&l

Angle
" Select By Part b

Mlarme Lnspecified

Ciane

Displayed All Elements

[ Exclude
Total Selected

Reject Last Selection

(0] 4 Cancel

Figure 4.3.3 Select Element

If SELECT BY CURSOR is toggled ON, the user can select elements in the following four

ways.

Select ‘J/EE’ to pick an element by its location.

Select

to pick elements on a surface.

to pick elements inside a window.

36

eta/DYNAFORM 5.1



PART CONTROL CHAPTER 4

Select

to pick elements inside a free hand region.

Select 5& to pick elements by spread. The slider above ANGLE can be used to adjust
the angle. This allows the user to select an angle and pick an element. If the angle formed
by the normals of the selected element and the adjacent element is less than the selected
angle, the adjacent element is selected.

5]

Select to pick elements inside a polygon.

If SELECT BY is toggled ON, there are three ways to select an element. The user may
select by part, type, or range. See Figures 4.3.4 ~ 4.3.6.  Click the drop down choice next
to the SELECT BY button to choose one of the options.

¥ Select By Pat ¥ v Select By -

Mame Unspecified | Type |She|l ﬂ
Done | Done |
Figure 4.3.4 Select by Part Figure 4.3.5 Select by Type
ahell
¥ Select By Range Solid
Beam
To| Rigid Body
Done | Mass
Spot WYeld
Figure 4.3.6  Select by Range ?ﬁrlr:{gé@ha:”lﬂper
IC E
Flotel

Figure 4.3.7 Element Type
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1. SELECT BY PART

See Section 4.2 to choose a part. All elements in the part will be selected when this
option is selected.  See Figure 4.3.4.

2. SELECT BY TYPE

Select a type in the ELEMENT TYPE POP-UP Window. See Figure 4.3.7. All
elements of the selected type displayed on the screen will be selected. See Figure
4.35.

NOTE: Refer to the LS-DYNA User’s Manual for a description of the nine types of
elements. Deselecting elements and closing the dialog box operations are
similar to those in Section 4.5.1.

3. SELECT BY RANGE

Type the element range in the dialog window. All elements within that range will be
selected. See Figure 4.3.6.

® Select DISPLAYED, and all elements in the turned on parts will be selected.

® Select DONE after processing each of the above functions. The total number of selected
elements will be shown in the window.

EXCLUDE and REJECT perform in the same manner as in SELECT LINE.

® Select OK to finish the selection of elements and return to the PART ADD menu.

4.3.3 ADD SURFACE

® Select SURFACE(S), and the SELECT SURFACE dialog window appears. See Figure
4.3.8.
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* S5elect 5u... E||:|E|

Select By Cursor

-

[ Exclude

pa]

Pat | Reject |

Displayed Surf |

keyin Surf Ranoge |

Ok Cancel |

Figure 4.3.8 Select Surface

® DISPLAYED SURF
This function is used to select all displayed surfaces in the graphic window.

® KEY IN SURF RANGE

Select this button and the RANGE OF SURFACE dialog window will display. See Figure
4.3.9. The user can enter values in the displayed fields to select a range of surfaces.

- RAKGE OF ... [- |1 [X]
FROM: |17
TO: |1—
ING: [

ok | Back | cancel |

Figure 4.3.9 Define Surface Range

Other functions are the same as those in SELECT LINES.
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434 SELECT THE TARGET PART
After selecting lines, elements, or surfaces, the target parts that will contain those selected entities must be

specified.

The program will add the selection to the specified part when APPLY is selected. Select CANCEL to abort
the addition to the part.

44 TURN ON

This function enables the user to turn the selected parts on or off. The PART TURN ON/OFF dialog
window is displayed once the function is selected. See Figure 4.4.1.

® The user can turn off a part by selecting a line, element, or surface. The part can also be
toggled on/off by selecting its name in the SELECT BY NAME list.

& C[5[x)

Select by Cursor

/|5 &

Select by Mame

ok | unde |

Figure 4.4.1 Turn Part On/Off
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® Only one part will be turned on if the ONLY SELECTED ON button is toggled on.

® ALLON

All parts will be shown.

® ALLOFF
All parts will be turned off.

45 CURRENT PART

This function allows the user to change the current part.  All lines, surfaces, and elements that the user
creates are automatically included in the current part. The name of the current part is displayed in its part
color in the lower right corner of the screen in the DISPLAY OPTIONS window, and A SELECT PART
dialog window is displayed. The user can also click on this field to change the current part. See Figure

4.5.1.
f A=a)

Select by Cursor

/& &

Select by Mame

BINDER. 7

oK ||

Figure 4.5.1 Current Part

® In Figure 4.5.1, the user can select a part by picking a location, line, element, or surface that
is included in the part. The user can also select a part by name.
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46 SEPARATE PART

This function allows the user to quickly separate parts having common nodes. Once the parts are separated,
each common node becomes several nodes, one for each part, at the same location.

The functions in the SELECT PARTS dialog window are similar to those in Section 4.2.  Select the ALL
PARTS button for separating all parts or selected parts. Click OK to finish separating parts.

4.7 TRANSPARENT

This function enables the user to make the selected parts transparent during the shading operation. The user
can also adjust the degree of transparency for each part.

48 SUMMARY

This function enables the user to display statistics regarding the geometry, material, and interface
information of the selected parts. Figure 4.8.1 is an example of a part summary table.

C_BINDER Summary

Mo. of Lines: 10
Mo. of Surfaces: 1
No. of Elements: 810
5§10 Quad. Elements
Min Elem. No. 5031
Max Elem. No. 5840
Mo. of Nodes: 865
Min Node. No. 4978
Max Node. No. 5845
Material. None
Element Property: Mot Defined
0K

Figure 4.8.1 Part Summary
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CHAPTER 5
PREPROCESS

The functions provided in this menu allow the user to build and modify a model, generate a model with
elements, and also check and add the boundary conditions to a model. The submenus are shown in Figure

5.1

Line/FPoint Ctri+L
Surface Ctrl+5
Elermemnt Ctrl+E
Mode CErl+M
hesh Bepair Ctrl+F
Model Check Ctrl+hd
Boundary Condition  Ctri+U
node/Element Set Cirl+y

Figure 5.1 Preprocess menu

A detailed description of these functions is given in the following sections.

Many dialog and submenu windows work in the same or similar manner as windows that have appeared in
previous chapters. References to the window locations are discussed in the appropriate sections.
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5.1 LINE/POINT (CTRL+L)

The functions in this dialog window are used to build line data. The user can move the cursor to an icon
to see the function name. The functions in Line/Point menu are shown in Figure 5.1.1.

= Line/Point FE &)

oK |

Figure 5.1.1 Line/Point Options

A detailed description of these functions is given in the following sections.

/

511 CREATELINE

This function allows the user to draw a line. In eta/DYNAFORM, a line is formed by a sequence of
points and is displayed by the set of straight-line segments between adjacent points in the sequence. To
create a line, the user needs to define the location of the points. The INPUT COORDINATE dialog
window, Figure 5.1.2, provides various ways to define the location of the points.

1. To create a point of the line at an existing node or point.

® Select NODE or POINT option.

® Select the location of the node or point. If the POINT option is selected, the
following buttons will determine the creation of the point.

o
< Ata point of an existing line near the cursor.
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At an endpoint of a line.

—f—

At the midpoint of a line.

< At the intersection of other lines.

2. To create a point by its coordinates.

® Select the LCS or ABS option for the coordinates in the current local coordinate
system or global system. See Section 2.5, LOCAL COORDINATE SYSTEM.

® Select the XYZ or DXYZ option.

If XYZ is selected, the typed values of U, V and W are the coordinates.

If DXYZ is selected, the typed values of DU, DV and DW are increments of the
previously created point.

® Type the three values in the corresponding field.

® Select APPLY INPUT VALUE to confirm the values and create the point.

3. To cancel the last created point
® Select REJECT once.

4, To finish the definition of the line

® Select OK or click on the middle mouse button.

5. To close the dialog window

® Select CANCEL or click on the right mouse button.  The selected points will be
ignored when the CANCEL button is selected. It is the equivalent of ABORT.
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# Input Coo- .. E“Elgl

Select by Cursor

< Mode
& LCS ¢ ABS

LA & DEYE

X: |u.uuuuuu

v: |0.000000
z |u.uuuuuu

Apply Input Value ‘

Reset ‘ Reject ‘

Ok ‘ Gancel ‘

Figure 5.1.2 Input Coordinate

512 CREATE ARC J

This function allows the user to generate circular arcs. There are three types:

1. CENTER AND RADIUS

® Definea LCS.  See Section 2.5, LOCAL COORDINATE SYSTEM. The center of
the arc will be at the origin, and the arc will be in the UV plane of the LCS.

® Enter the values in the ARC PARAMETER dialog window. See Figure 5.1.3.
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= 4RC PaRaN... [2]0)X]

Figure 5.1.3 Arc Parameters
RAD: Radius of arc
TH1:  Beginning angle from U-axis
TH2:  Ending angle from U-axis
INC:  Angle increment between points (default is 5 degrees) on an arc

2. TANGENT TO 2L
This function allows the user to create an arc that is tangent to 2 lines.

® Select two intersecting lines. See Section 4.5.1, PART/ADD LINE, for more
information on selecting lines.

® Enter the radius in the RADIUS OF ARC field.

3. Create by THROUGH 3 PTS.
This function allows the user to create an arc through three non-collinear points/nodes.

® Select three points in Figure 5.1.2, and refer to Section 5.1.1. When the third point is
selected, the arc and its center will be generated.

5.1.3 CREATE SPLINE d

This function allows the user to draw a spline curve through multiple points, nodes or through any
combination of points or nodes. A minimum of three points or nodes is required.
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The user selects the points or nodes in the INPUT COORDINATE dialog window. Selecting DONE will
generate the spline line.

<

This function allows the user to delete lines.

514 DELETELINE

®  Select lines to delete.  See Section 4.3.1, PART/ADD LINE, for more information.

P
s

5.1.5 COPY OR TRANSFORM LINE _*

This function allows the user to generate a set of duplicate lines. The user can simultaneously translate
and rotate the copied lines. The user must complete the options in the COPY LINES dialog window.
See Figure 5.1.4.

#= Copy Lines Q |E| El
Type Mowve bl

[+ In Qriginal Part

[T Delete Qriginal Lines
[ Point to Paint Mowe
[ SetlLCs

Copy Mumber |1

Dx: [0.000

Dv: [0.000

Dz [0.000

Select Lines ‘

Apply

Exit |

Figure 5.1.4 Copy/Transform Line

1. Selectlines. See Section 4.3.1, PART/ADD LINE, for more information.
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2. Choose a type of transformation, MOVE or ROTATE.

3. Enter the number of copies.

4. Select or deselect IN ORIGINAL PART. If IN ORIGINAL PART is not selected, the
transformed lines will be in the current part.

5. Select DELETE ORIGINAL LINES to delete the line(s) after the transformation.

6. Select or deselect POINT TO POINT MOVE. POINT TO POINT MOVE is discussed
later in the chapter.  This option is only active for the translation.

7. Select or deselect SET LCS. SET LCS is discussed later in the chapter.

8. Type in the increments DX, DY, DZ for the translation or type in the angle increment DX
for rotation about the W-axis.

9. Select APPLY.

® If POINT TO POINT MOVE is selected, the INPUT COORDINATE window, Figure
5.1.2, will be displayed for selecting two points. The translation will be based on the
differences of three coordinates of selected points.

® |If SET LCS is selected, the LCS dialog window will be displayed to define a new
system. See Section 2.5, LOCAL COORDINATE SYSTEM. The transformation
will be done under the defined system

® |If SET LCS is not selected, the LCS window will not be shown. The transformation
will be done under the current coordinate system.

10. Select OK to close the COPY LINE dialog window.
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516 MODIFY LINE
This function allows the user to modify a line by moving its points.

® Select a line in the window. See Figure 4.3.2 of Section 4.3.1, PART/ADD, for more
information.

® Select a point on the line to modify.
® Input the new location for the selected point in the INPUT COORDINATE dialog window.

® Select DONE in the INPUT COORDINATE dialog window.

-+

5.1.7 ADD POINT
This function allows the user to add points to an existing line.
There are two ways to add a point:

1. BETWEEN 2 POINTS
This option creates a specified number of new points between two selected endpoints.

® Select two points by cursor on a line.

® Enter the desired number of points in the next dialog window.
2. CURSOR LOCATION

The user may create new points anywhere on a line by using the options in the INPUT
COORDINATE dialog window.

5.1.8 COMBINE LINE
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This function allows the user to combine multiple lines into a new single line.

® Inthe SELECT LINE dialog window, select adjacent lines sequentially to form a new line.

® Select OK to combine lines.

519 SPLIT LINE

The user can split a line into two lines. The first dialog window is used for selecting a line; the second
dialog window is used for the split location.

1. Select a line using one of the functions in the SELECT LINE dialog. See Section 4.3.1,
PART/ADD LINE, for more information.

2. Select the location on which to split the line using one of the functions of the INPUT
COORDINATE dialog. See CREATE LINE, Section 5.1.1, for more information.

X

5.1.10 EXTEND LINE

This function allows the user to extend a line by a specified distance from the selected end of the line.

® Select a line by mouse pick.

® Select the end of the line to extend.

® Enter a real number for the extended length in the next dialog window.

5111 MIRRORLINE '

This function allows the user to mirror a set of lines with respect to a given plane. The MIRROR LINES
dialog window appears. See Figure 5.1.5.
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# Nirror Lines E]lilgl

[ In Original Parts

[~ Delete Original Lines

Mirrar Plane

LW PLANE ﬂ

SalectLCS ‘

Select Lines ‘

Apply

Exit |

Figure 5.1.5 Mirror Line

® Select line(s). See Section 4.3.1, PART/ADD LINE, for more information.

® Select or deselect the option boxes.
IN ORIGINAL PARTS
The created lines are put in the original part if the box is toggled on.  If the box is not
toggled on, the created lines are put in the current part.

DELTE ORIGINAL LINES
The original lines are deleted if the box is toggled on..
® Select LCS. See Section 2.5, LOCAL COORDINATE SYSTEM, for more information.

® Select a coordinate plane as the mirror plane.

® Select APPLY.

-

o

5112 OFFSET LINE —__

This function is used to create an offset line from an existing line.  Usually, it is used to offset a planar line.
The offset line will be in the same plane.
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® Select a line in the display window.

® Define a coordinate system to determine the U-V plane.

® Enter a positive number in the next window for offsetting distance.

® The DYNAFORM Question window is displayed. See Figure 5.1.6. There is an arrow in the
display window indicating the offset direction.

Dynaform Question

|5 offset direction acceptable?

Yesg i Mo

Figure 5.1.6 DYNAFORM Question window

Select YES to accept the direction.

Select NO to turn to the opposite direction.

N

5.1.13 SCALE LINE

This function allows the user to scale the selected lines.

® Select a line. See Section 4.3.1, PART/ADD LINE, for more information.

® Define a coordinate system for scaling. See Section 2.5, LOCAL COORDINATE SYSTEM,
for more information.

® Enter the desired scale factors in the fields in the SCALE FACTOR dialog window. See
Figure 5.1.7.
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= scaLE Fac... [2][0)X]

e 1.000000

1.000000

e

£ 1.000000

ok | Back |!

Figure 5.1.7 Scale Factor

5.1.14 SHOW LINE

The user may identify any existing line or line direction using this function. The selected line is highlighted
and the starting point is labeled with a circle. The subsequent points are represented with arrowheads and
the number of points on the selected line is given in the prompt window.

There are two ways to show a line:

1. LINE

Select line by cursor.

2.  KEY IN LINE NO.

Enter the line number in the dialog window; then select OK.
5.1.15 REVERSE LINE DIRECTION /

Each line has a direction defined from the starting point to the endpoint of the line. This function allows
the user to reverse the line direction.

A dialog window is displayed, and the user can select lines by cursor. Once the lines are selected, the
direction of the selected lines is automatically reversed.
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5116 RESPACELINE ———

This function allows the user to redistribute the points on the selected line.

® Select the line by cursor.

® Enter any integer greater than two in the next dialog window to define the number of points
on the line.

A1

*

5.1.17 PROJECT LINE

This function allows the user to project lines or points onto a selected surface.
® Select a surface. See Section 4.3.2, PART/ADD ELEMENT, for more information.

® The user must define a coordinate system for the projected line. The projected direction is

along the W-axis.
= PROJECT L... [2]0|X]

Ext | Done | avort

Figure 5.1.8 Project Line
® PROJECT LINE/POINT is displayed. See Figure 5.1.8.

® The selected lines or points will be projected on the selected line along the given W-axis. If
there is no projection found for some lines or points, an error message will be given in the

prompt area.

NO PROJECTION FOUND FOR XX POINTS
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XX indicates the number of points that have no projection.

O+l

5.1.18 SECTION THROUGH LINE

This function generates a line consisting of the intersection points of a user-defined plane and a selected set
of lines.

® Define a local coordinate system. The section plane will be parallel to the UV-plane.

® Enter a real number that determines the position of the section plane from the UV-plane.

® Select lines one by one.  The section line will be generated in the current part.

Vars

5.1.19 F E.BOUNDARY LINE

This function allows the user to generate a line around the boundary of a finite element mesh. See Figure
5.1.9.

% FE.BDY Line |2 |1/[X]

| FE.BDY Line Include;

% |n Mew Part

% In Current Part

Split Angle

Mew Part Marme

Ok ‘ Cancel ‘

Figure 5.1.9 FE.Boundary Line
IN NEW PART

This option includes the boundary line in a new part. The new name is entered in the field next
to NEW PART NAME. If IN NEW PART is toggled off, the NEW PART NAME field is
disabled.
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IN CURRENT PART

This includes the boundary line in the current part (default).

SPLIT ANGLE

The generated line will be split at the corners of which the angles are less than the split angle. The default
value is zero.

FN
5.1.20 BRIDGE LINE

This function generates a bridge line connecting two selected lines. The program generates a b-spline
curve that is continuous at the end points of the selected lines. The generated line is included in the
current part. The program displays a select line dialog window as shown in Figure 5.1.10 and prompt the
user to select two lines.

= SELECT LINE [0
SELECT LINE 5

NODES/POINTS

REJECT LAST

EXIT DONE | ABORT

Figure 5.1.10 Select Line dialog window
There are three options in the dialog window.

SELECT LINE

This is the default option. The use may start selecting lines from the screen without selecting
this function. The program will use the end point of the selected line near the cursor to
connect the bridge line.

NODES/POINTS
This option allows the user to define the line from selecting nodes or points on the screen. The

program will display an INPUT COORDINATES dialgo window to prompt the user to select
nodes or points to define the line.

REJECT LAST

eta/DYNAFORM 5.1 57



PREPROCESS CHAPTER 5

This option is used to reject the last selected line or defined line.

Figure 5.1.11 shows the original lines and the generated bridge line.

Bridge Line

Figure 5.1.11 Bridge Line

58 eta/DYNAFORM 5.1



PREPROCESS CHAPTER 5

5.2 SURFACE (CTRL+S)

The functions in this menu allow the user to create and modify surfaces in eta/DYNAFORM. The options
are shown in Figure 5.2.

#: Surface EJ |§| E'

@ | AF

& |5

&
| ¢] <
4. | BiE L@@@-
& 5T | B
5| A 5y 2
| £ 9| 8
% UvLine

[ Surface Marmal

O

Figure 5.2 Surface menu

eta/DYNAFORM uses two sets of dotted lines to show the contour of a surface. These lines are called
U-V lines.

® U-VLINE

This function controls the on/off display of the U-V line on the surface.

® SURFACE NORMAL

This function controls the on/off display of the normal direction of the surface while the
U-V line is on.
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A detailed description of these options is given in the following sections.

@2

521 CREATEZ2L

This function allows the user to create a surface from two selected lines (curves). The user can select a line
using the options in the CONTROL KEYS submenu window display. See Figure 5.2.1.

= coNTROL KEYS [20|[X]

LINE
REJECT LAST

LINE SEGMENT

POINTS/NODES

Exit Cone Aport

Figure 5.2.1 Control Keys

® LINE allows the user to select lines (default).

® LINE SEGMENT - This option allows the user to select several line segments to form a line.
After the line segments are complete, DONE is selected.

® POINTS/NODES -This option allows the user to select two points/nodes to form a line.
Select the lines, the line segments, or two points/nodes from which the surface will be
created.  After the second line is selected or formed from line segments or two
points/nodes, the surface will be generated.

3
522 CREATE3L ‘@L

This function allows the user to create a surface from three selected lines. The procedure is similar to
CREATE 2L in SURFACE.
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&

523 CREATEA4L

This function allows the user to create a surface from four lines. The procedure is similar to CREATE 2L.

Note:  Select a line in a clockwise or counterclockwise direction to define the surface normal
direction. The direction of surface normal dictates the direction of plate element normal
generated from the surface.

524 REVOLUTION SURFACE @

This function allows the user to create a surface by rotating a selected line as a section (generatrix) about a
vector (axis of revolution).

® Select the endpoints of the axis in the INPUT COORDINATE dialog window. A vector will
be displayed after the second point is selected.

® Select a line as the section (generatrix).

® Enter the start and end angles in the dialog window. See Figure 5.2.2. Select OK, and the
surface will be generated after the window is closed.

START: 0.000000

EmD: 360.000000

Ok | Back |

Figure 5.2.2 Revolution Angle
&

This function allows the user to create a surface by sweeping a pattern (a selected line) along another
direction line.  The sweep direction follows the direction of the direction line.

525 SWEEP SURFACE

® There are two types of SWEEP:
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1. NORMAL SWEEP
The section line rotates along the normal direction of the direction line while sweeping.

2. RIGID SWEEP

The section line does not rotate while sweeping.

® The procedure of selecting lines is similar to 5.2.1.

52.6 SHOW SURFACE =

This function allows the user to highlight the selected surface and UV lines. There are several ways to show

#: Show Surface E“E'E'

surface. See Figure 5.2.3.

Surface Mumber |1

Find Surface |

Show Al SUrface |

OK |

Figure 5.2.3 Show Surface

1. Enter the surface number in the field; then select FIND SURFACE. The surface ID number
will be shown.

2. Select SHOW ALL SURFACES. The surface 1D of the displayed surfaces will be shown.

3. Select the surface in the graphics directly (default).

o<

This function allows the user to delete the selected surface from the database. See Section 4.3.3,
PART/ADD SURFACE, for selecting surfaces.

5.2.7 DELETE SURFACE
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5.2.8 TRANSFORM SURFACE @

This function allows the user to change the location of the selected surfaces with the MOVE or ROTATE
operations.

® Define a new coordinate system by using the options in LCS dialog window.

® Select MOVE or ROTATE.

If MOVE is selected, the user can enter increments of U, VV and W in the next dialog window

If ROTATE is selected, the user can enter increments of the angle in the next dialog window.
This will rotate the surface about the W-axis.

® Select the desired surface by using the options in the SELECT SURFACE dialog window.

® The user also has the options to select AGAIN to repeat, REVERSE OPERATION to reverse
the process, or SELECT SURFACE to select another surface.

“,
529 COPY SURFACE —

This function allows the user to copy the selected surface(s).

® Select a surface by using options in the SELECT SURFACE dialog window.
® Define a new coordinate system by using options in the LCS dialog window.
® Enter the number of copies along the copy direction.

® Select either MOVE or ROTATE.

® Enter the increments of U, V, W or angle.

® Select YES or NO in the DYNAFORM Question window to determine where the surfaces are
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included. See Figure 5.2.4.

Dynaform Question

Doywou want to include the copied surface(s) in its ariginal part?

Yes Ma

Figure 5.2.4 Copy Question

e=ffes
5210 MIRROR SURFACE

This function allows the user to mirror selected surfaces with respect to a given plane.

® Select surface(s) by using the options in the SELECT SURFACE dialog window.
® Define a local coordinate system.
® Select a coordinate plane as the mirror plane.

® Select APPLY and a DYNAFORM Question window appears. Select YES/NO to mirror
surfaces to the ORIGINAL/CURRENT part.

&

52.11 SCALE SURFACE %

This function allows the user to scale selected surfaces by user-defined scale factors.

® Select a surface by using the options in the SELECT SURFACE dialog window.
® Define a local coordinate system.
® Enter a scale factor in the direction of U, V and W.

® After the surface is scaled, the user also has the option to select AGAIN to repeat, REVERSE
OPERATION to reverse the process, or SELECT SURFACE to select a surface.
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5.2.12 CREATE BOUNDARY LINE &

This function allows the user to create a boundary line around the selected surface. The boundary line will
be generated automatically in the current part after the user selects a surface.

;é" 51
L' -l

This function allows the user to create section lines on the selected surface.

5.2.13 CREATE SECTION LINE

® Select the surface.

® cta/DYNAFORM places edge numbers on the surface and prompts the user to enter the
numbers of the section lines along edges 1 and 2 in the dialog window.

® cta/DYNAFORM creates a set of section lines along edges 1 and 2. These lines are included
in the current part.

iz

5.2.14 RESPACE U-V LINE 4

This function allows the user to change the density of U-V lines in a selected surface. The procedure is
similar to CREATE SECTION LINE.

%

5.2.15 REVERSE NORMAL '

This function allows the user to reverse the normal direction of the surface. The surface normal affects light
source shading on some workstations. REVERSE NORMAL also controls the normal direction of the plate
elements during meshing.

The user can select a desired surface by using the options in the SELECT SURFACE dialog window. The
normal direction is changed after a surface is selected.
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5.2.16 SURFACE INTERSECT

This function allows the user to create a line at the intersection between two selected surfaces.

Select the two surfaces. An intersection line is generated automatically after the surfaces are selected. The
new line is included in the current part.

5.2.17 SURFACE SPLIT %

This function is used to split a selected surface into two surfaces at a defined line.

After the user selects a surface, there are six options in the submenu window to define the split line.

1.

TWO BOUNDARY POINTS
eta/DYNAFORM splits the selected surface once two points are picked on the boundary.

SECTION U-V LINE

The user can select a U-V line on the selected surface by cursor. The surface will split at this
U-V line.

SURFACE INTERSECTION

Once two surfaces are selected, the first surface is split at the intersection line with the
second surface.

SPLINE CURVE
The user may pick up to 500 points on the surface to define a spline line as the splitting line.

LINEAR SEGMENT

The user may pick up to 500 locations on the surface to define a polygon as the splitting
line.

RESPACE U-V LINES

The user is prompted to enter two values to define a new set of U-V lines.

66
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7. CURVE IN DATABASE

The function allows the user to pick up the existing curve in database to define the split line.

8. OVERLAP SURFACE

The function allows user to pick up a surface overlapping the selected surface and smaller

than the selected surface. The first selected surface will split along the second surface’s
boundary.

5.2.18 TRIM SURFACE

This function allows the user to trim out a portion of a selected surface. The work is completed using the
TRIM SURFACE window.

1. Select SELECT SURFACE to copy.
2. Select an existing closed curve as the trim line.

3. If there is no existing line, choose EXIT, and select DEFINE CURVE.

# Define Tr... E|§|g|

Line Type:

T -

[+ Closed [ Dpen

Reject Paint |

Coordinate

Clione |

Exit Abort |

Figure 5.2.5 Define Trim Line

4. DEFINE TRIM LINE is displayed. See Figure 5.2.5

® Select one of the curve types: line (polygon), circle, spline curve, or intersection line.
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® Select CLOSED or OPEN to close the defined line automatically or to leave it open.

® Select points on the surface to form a line.

If the type is a CIRCLE, a circle will be formed and shown after two points are
selected. The first point is the center, and the distance to the second point is the
radius. The COORDINATE button then enables the user to select or define a point.

If the type is a LINE or SPLINE CURVE, the user needs to pick a sequence of points
and select DONE to complete the definition of the line.

If the type is an INTERSECTION LINE, no point needs to be selected. The user
selects another surface to define the intersection line.

During the point selection, the user can select REJECT POINT to deselect the last
selected point.

® After the curve is defined, select DONE

5. After the curve is defined or selected, select EXIT. The window, Figure 5.2.6, appears.

Dynaform Question

Do you want to keep the ariginal outer boundary?

Yes Mo

Figure 5.2.6 DYNAFORM Question window

Selecting YES will trim out the inner boundary of the selected/defined line. Selecting NO will
retain the inner boundary of the selected/defined line.

tal,
5219 REMOVE HOLE

This function allows the user to a remove trim holes from a selected surface. The user selects a surface by
using options in the SELECT SURFACE dialog window. The holes on the surface can be removed
automatically.

1. Select the REMOVE HOLES icon from the PREPROCESS/SURFACE menu.
2. Select the surface to be altered
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3. Select the type of hole, either outer boundary hole or inner hole

4. Select a method for removing the holes, either individually or all at once. NOTE: For outer
boundary holes, you must define two points, one on either side. DYNAFORM will then fill in
the hole.

Jo
-
5220 SKINSURFACE

This function allows the user to create a skin surface from a selected series of section lines. The direction
of the lines must be consistent. The order of the lines must be selected from one end to the other.

20,
5221 UNTRIM SURFACE

This function allows user to return the trimmed surface to the original, untrimmed surface.

A
AT

5.2.22 DUPLICATE SURFACE CHECK ==

The function allows the user to check and highlight duplicate surfaces and include duplicate surfaces in a
new part.

5.2.23 GENERATE MIDDLE SURFACE ;

This function automatically generates the middle surfaces of sheet-metal parts.

The following example creates middle surface of different thickness. Once this function is selected, the
SELECT SURFACE window appears and enables the user to select a seed surface at the part’s thickness.
See Figure 5.6.7.
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Y
ETA/DYNAFORM

Figure 5.6.7 Select Seed Thickness Surface

1. After selecting the thickness surface, the THICKNESS window appears with the thickness
calculated from the select seed surface. The data field allows the user to enter an average of the
thickness of the part. After accepting the given thickness value, the program will automatically
group the surfaces through the thickness and highlight the corresponding surfaces. Refer to
Figure 5.6.8. At the same time, the OPTION window appears (Figure 5.6.9).

Y
ETA/DYNAFORM

Figure 5.6.8 Thickness Surfaces
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= SELECT oP... [0]0|X]

ADD THICK SURFACES

REMOVE THICK SURFACES

TURN OFF OTHER PARTS

GROUP TOP SURFACE

cqt Done | Abort |

Figure 5.6.9 Select Options

2. ADD THICK SURFACES and REMOVE THICK SURFACES are used to add or remove surfaces
from the thickness group if the program does not produce perfect grouping. In this example, it is
necessary to add some surfaces. See 5.6.10.

Y

ETA/DYNAFORM E
igure 5.6.10 Add Thick Surfaces

3. After the thickness grouping is done, click GROUP TOP SURFACE (Figure 5.6.9) to group the
top surfaces of the part (Figure 5.6.11). The grouped surfaces are highlighted and the SELECT
OPTION window appears (Figure 5.6.12).
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ETA/DYNAFORM

Figure 5.6.11 Grouped Top Surfaces

#= SELECT OP... E“El@

ADD TOP SURFACES

REMOYE TOP SURFACES

TURN OFF OTHER PARTS

MID SURFACES

Fit | Done | avort |

Figure 5.6.12 Select Options

4. The program groups the surfaces for the top faces. If the result is not perfect, Select ADD TOP
SURFACE or REMOVE TOP SURFACE to adjust the result. In this instance, three surfaces are
added to the top surface group. The result is seen in Figure 5.6.13.
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ETA/DYNAFORM

Figure 5.6.13 Grouped and Added Top Surfaces

5. Click MID SURFACE in Figure 5.6.12 to generate the middle surfaces of the part.

6. Middle surfaces of the part are generated from the offset of the top surfaces. They are included in a
new part MIDSURF1. Refer to the yellow part in Figure 5.6.14.

Figure 5.6.14 Middle Surfaces of the Part

5.2.24 GROUP SURFACE %‘
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This function is used to group the top and bottom surfaces of sheet metal parts.

The GROUP SURFACE procedure is similar to the GENERATE MIDDLE SURFACE function. The
following steps are used to group top and bottom surface.

6.

Once the function is selected, the SELECT SURFACE window appears to prompt the user to
select a seed surface for the part thickness. Select a surface at the part thickness. Refer to Figure
5.6.7.

After selecting the thickness surface, the THICKNESS window appears with the thickness
calculated from the select seed surface. The data field allows the user to enter the average
thickness of the part.

After accepting the given thickness value, the program will automatically group the surfaces
through the thickness, and the corresponding surfaces will be highlighted. Refer to Figure 5.6.8.
At the same time, the OPTION window, Figure 5.6.9, is displayed.

ADD THICK SURFACE and REMOVE THICK SURFACES functions are used to add or remove
surfaces from the thickness group in case the program does not produce prefect grouping. In this
example it is necessary to add surfaces as in Figure 5.6.10.

After the thickness grouping is done, click GROUP TOP SURFACE, Figure 5.6.9. The program
will group the top surfaces of the part. Refer to Figure 5.6.11. The grouped surfaces are
highlighted, and at the same time the SELECT OPTION window, Figure 5.6.15, is displayed.

#: S5ELECT OF... E“E'EJ

REMOYE TOP SURFACES

TURN OFF OTHER PARTS

GROUP BOTTOM SURFACE

Fit | Done | avort |

Figure 5.6.15 Group Options

This program groups the surfaces for the top face. If the result is not perfect, use ADD TOP
SURFACE or REMOVE TOP SURFACE to adjust the result. In this case, three surfaces must be
added to the top surface group. The result is shown in Figure 5.6.13
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7. Click GROUP BOTTOM SURFACE to group the bottom surfaces of the part (Figure 5.6.15). At
this point, Figure 5.6.16 and Figure 5.6.17 are displayed.

#: SELECT OP... D|E|E|

ADD BOTTOM SURFACES

REMOVE BOTTOM SURFACES

TURN OFF OTHER. PARTS

£t | Done | aport |

Figure 5.6.16 Group Bottom Surfaces Options

i
ETA/DYNAFORM

Figure 5.6.17 Group Bottom Surfaces

8. The program groups the surfaces for the bottom face. If the result is not perfect, use ADD
BOTTOM SURFACES or REMOVE BOTTOM SURFACES to adjust the result. In this instance,

it is necessary to add three surfaces to the bottom surface group. The result is shown in Figure
5.6.17.

9. Click DONE on Figure 5.6.16 to finish grouping. The result is seen in Figure 5.6.18.
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ETA/DYNAFORM

Figure 5.6.18 Result of Grouping

The thickness surfaces are put in the part called ThkSrf1, the top surfaces are put in the part called
TopSrfl, and the bottom surfaces are put in the part called BotSrfl. The number “1” will be
incremented by 1 for each subsequent grouping operation.
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53 ELEMENT (CTRL+E)

The ELEMENT menu contains the functions to build elements. The functions are shown in Figure 5.3.1.

* Element CEX

an | Al d4| A
RE| s<| 2|

Py

[~ Label Elements
[ Shrink Elements

oK

Figure 5.3.1 Element Options menu
® | ABEL ELEMENT ON

Toggles the element label ON/OFF

® SHRINK ELEMENT ON

Creates a plot with elements reduced in size by 20%

A detailed description of these functions is given in the following sections.

EH

53.1 2LINE MESH

The created elements will be included in the current part.
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® Select two lines in the submenu window. See Section 5.2.1 for available options.
® Enter the integers in N1, N2, N3, and N4 fields in the next dialog window.

Integer N1 is the number of elements created along line 1. Integer 2 is the number of elements created
along the side connecting line 2 at the starting end of line 1. Integers N3 and N4 are the number of
elements created along line 2 and the side between the two selected lines. These four integers must meet
the following criteria:

N1 < 2N3, N3 <2N1, N2 < 2N4, and N4 < 2N2

If N3 and N4 are omitted, N1 will be the number of elements along the selected lines, and N2 will be the
number of elements between the two lines.

®  Select a button in the DYNAFORM Question window ( Figure 5.3.2).

# Dynaform Question E]|E|g|

Accept mesh?

Yes Remesh |

Figure 5.3.2 DYNAFORM Question window

Select YES to accept the mesh, and the program will prompt for more lines for another 2L
mesh.

Select NO not to accept the mesh, and the program will prompt for more lines for another 2L
mesh.

Select REMESH to reject the mesh, and the program will prompt for new integers, N1, N2,
N3, and N4.

A

This function allows the user to generate elements in an area defined by three lines. After three lines are
selected, the submenu SELECT OPTION window is displayed. See Figure 5.3.3.

5.3.2 3 LINE MESH
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# SELECT OF... g'i'g|

TRIANGLE AT CORNER

TRIANGLE ALONG EDGE

Ext | Done | avort |

Figure 5.3.3 Select Option

® TRIANGLE AT CORNER
The user needs to input two numbers, N1 and N2, in the next dialog window. The third
number will be the N1 element along each line of line 1 and line 2. N2 elements will be
along line 3. The triangular elements will be generated at the vertex of line 1 and line 2.

® TRIANGLE ALONG EDGE
The user needs to input only one number, N, in the next dialog window. There will be N
elements along each of the three lines. All triangular elements will be along the third
selected line.

5.3.3 4 LINE MESH

The operation in this function is similar to 2 LINE MESH.

5.3.4 SURFACE MESH

This function allows the user to create auto-mesh on the selected surface(s). The user must complete the
definition in Figure 5.3.4.
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# Surface Hesh E“Elgl

Mezher

v Connected

[ UnConnected

v In Qriginal Part
[~ Boundary Check

— Parameters

Max. size |30.00

W

Min. size [0.50
Chordal 15
Angle [20.00

Gap Tol. [2.80

T

Ignare hole size [0.00

[ Set By Farts

Select Surfaces ‘

Apply |
Accept Mesh?
Yes [
Exit

Figure 5.3.4 Surface Mesh

® Select the SELECT SURFACES button. See Section 4.3.3, PART/ADD SURFACE, for more
information.

® Select a type of tool: CONNECTED or DISCONNECTED MESH, PART MESHER, or

TRIANGLE MESHER.

CONNECTED TOOL MESH will connect the adjacent surfaces if the gaps are within the
GAP TOL.

DISCONNECTED TOOL MESH will leave gaps between elements that are located on
adjacent surfaces.
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PART MESHER is the new topology mesher.
TRIANGLE MESHER will only generate triangle elements.

® Select or deselect IN ORIGINAL PART. This option includes the created elements in
original part or in current part.

® Select or deselect BOUNDARY CHECK. This option checks and displays the model
boundary after building the topological structures.

® Enter the numbers of MAXIMUM SIZE, MINIMUM SIZE, ANGLE and CHORDAL
DEVIATION in the data field.

MAXIMUM SIZE
Controls the maximum size

MINIMUM SIZE
Controls the minimum size

ANGLE
Controls the inclination of the adjacent elements

CHORDAL
Controls the number of elements at the radius

INGNORE HOLE SIZE
Fills the interior hole of the surface with mesh if the hole size is less than the given value

® Select APPLY TO MESH

If TOOL MESH is selected:

eta/DYNAFORM will create the mesh suitable for punch or die definition on the selected
surfaces. If the number of selected surfaces is equal to or greater than 2, the BOUNDARY
CHECK is activated. The function first builds topological structures and then displays the
STATUS WINDOW. See Figure 5.3.5. A message will be given in the PROMPT window.
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Building topological structures. .

L él

25%

Ahort

Figure 5.3.5 Building Topological Structures

® After building the topological structures, the DYNAFORM Question window appears. See
Figure 5.3.6. Select YES to accept the boundary and continue to the next step. Select NO
to display the BOUNDARY CHECK window. See Figure 5.3.7.

# Boundary C... E]|Elrz|
#= Dynaform ... E”E'E' [ Shaw boundary only

Accept boundan? Gap Tolerance |2 .50

Figure 5.3.6 DYNAFORM Question Figure 5.3.7 Boundary Check

Select/deselect SHOW BOUNDARY ONLY to display surfaces with model boundary.
Select OK to accept the Gap Tolerance. Select REDO to enter the new GAP TOL to
rebuild the topological structures.

® After the user selects or accepts the gap tolerance, eta/DYNAFORM begins to mesh surface
boundary. See Figure 5.3.8. For mesh creation, see Figure 5.3.9.
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Meshing Surface Boundaries ...

L |

43%

Abort |

Figure 5.3.8 Meshing Surface Boundaries

Creating mesh...

. ]

13%

Abort

Figure 5.3.9 Creating Mesh

® The ACCEPT MESH CONFIRMATION (YES and NO) window will be activated in the
SURFACE MESH window. Select YES or NO to accept or reject the created mesh.

® Select OK to exit.

Note: When any status window appears, the user can abort the current operation by selecting
ABORT.

If PART MESHER is selected:

PART MESHER is the new topology mesher. Refer to Figure 5.3.10 for the list of control
parameters.

® CHECK SURFACE
Check for duplicate surfaces while meshing.

® MESH BY PART
Mesh parts one at a time.  The mesh will not be connected between parts.
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® AUTO REPAIR
Automatically merge gaps between elements and delete free nodes.

® INGNORE HOLE SIZE
Fill an interior hole in the surface with mesh if the hole size is less than the given value.

® MESH QUALITY
Refer to the parameters to control mesh quality in Figure 5.3.11.

W In Qriginal Part
™ Boundary Check
W Check Surface
[ Mesh By Part

[w Auto Repair Hezh Input ¥indow

— Parameters
— Mesh Quality

Size [15.00 WARPAGE
Surface bdy gap |2.50 TAPER
ASPECT RATIO
lgnore hole size [0.00

| TRIA M2 MT ANGLE |15|].DE|

Mesh Quality
TRIAMIN INTANGLE  [15 .00
Select Surfaces | QUAD.M&X INTANGLE  [150.00
e ‘ QUAD.MIN INTANGLE  [30.00
PR MA&X ELEM SIZE |25 .00
e - MIN ELEM SIZE |5.00
Exit oK | Cancel
Figure 5.3.10 Part Mesher Figure 5.3.11 Mesh Quality
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If TRIANGLE MESHER is selected:

The user can enter only the element size and the gap tolerance as shown in Figure 5.3.12.

#= Surface Nesh Qlﬁlgl

Mesher

[+ In Qriginal Part
[ Boundary Check

Parameters

Size IW
Gap Tol. lﬁ

Select Surfaces ‘

Apply |

Accept Mesh?
es [4o

Exit

Figure 5.3.12 Triangle Mesher

ra
ki

5.35 LINE MESH _*

This function allows the user to generate one-dimensional elements (beam/rod or plotel) automatically
along a selected line.

® Enter the size or number of elements to be created, and then press OK. See Figure 5.3.13.

# ELEMENT C... [&)0X

Figure 5.3.13 Element Type
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Note: Mesh pattern can be controlled by Size or Number. The option is defined in
Option/Mesh Control/Line Mesh Method.

® Select a line.

® Choose either NODE/POINT or ORIENTATION VECTOR from the dialog window as in

Figure 5.3.14.

# Input Coo. .. EI |E| E|

Select by Cursar

= = X

< Mode ¢ Point

¢ LCE ¢ ABS
LA & DEYE

X |n.unuunn
V- |n.unuunn
= |n.unuunn

Apply Input Walue |

Reset | Reject |

Ok | Cancel |

Figure 5.3.14 Select Node/Point

® If NODE/POINT is selected, a new dialog window will be displayed as in Figure 5.3.15.
This window prompts the user to select the appropriate NODES/POINTS and also provides an
option to define the orientation vector.

= coNTRoL KEYS [C |[0|fX]

NODEPOINT

ORIENTATION VECTOR

Exit Done Abort

Figure 5.3.15 Control Keys

® If the user selects ORIENTATION VECTOR, a new dialog window will be displayed as in
Figure 5.3.16. This window prompts the user to define the orientation vector.
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#: BEAN YECTOE D'E'g|

W1 1.000000

W2 0.000000

e

W3 0.000000

ok | Back |!

Figure 5.3.16 Beam Vector

® Select YES/NO/REMESH from the mesh confirmation window to accept/recject/remesh the
result.

-
-

——

53.6 2LINEPOINT MESH

This function is designed to help the user quickly remove the draw bead mesh. It allows the user to
generate a mesh between two lines based on the points of the selected lines.

® Select two lines.
® Enter the number of layers between the two lines.

® Confirm acceptance of the generated mesh.

-+

i

537 DRAGMESH ___

This function generates elements based on the selected element pattern. One-dimensional elements will
be dragged to form plate elements, and two-dimensional elements (plate) will be dragged to form solid
element (prism).

Note:  In eta/DYNAFORM, only the same types of elements can be included in a part. For
example, if the current part contains plate (shell) elements, the user cannot create any solid
elements in this part. eta/DYNAFORM will display a warning message in the prompt
window to alert the user.

1. ONE LINE DRAG
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Select the elements for the drag pattern by using the options in the SELECT
ELEMENT dialog window. See Figure 4.3.3 of Section 4.3.2, PART/ADD
ELEMENT.

Select a line. If the number of points is n, n-1 elements will be generated for each
pattern element.

The user can accept, reject, or remesh.

NORMAL DRAG

Select the plate element pattern by using options in the SELECT ELEMENT dialog
window. Enter the thickness of normal drag and the number of layers in the POP-UP
dialog windows.

The user can accept, reject, or remesh.

Note: Plate element normal should be consistent in the drag pattern prior to the

execution of NORMAL DRAG.

3 OR 4 LINE DRAG

Select the plate element pattern by using the options in the SELECT ELEMENT dialog
window.

Select three or four control lines to form a volume with the drag pattern. The user must
select the control lines in clockwise or counterclockwise order.

Enter the number of layers.

The user can accept, reject, or remesh.

-

53.8 CREATEELEMENT ___

This menu allows the user create elements by connecting selected nodes or points. The supported element
types are compatible with LS-DYNA. The element types are shown in Figure 5.3.17.

88

eta/DYNAFORM 5.1



PREPROCESS CHAPTER 5

= ELENENT TTPE 2 |0|[X]

SHELL
BEAM

NODAL RIGID BODY

SPOT WELD

SOLID

SPRING/DAMPER

MASS

THICK SHELL

Exit Cone Aport

Figure 5.3.17 Element Type

1. BEAM

® Select two points or nodes by cursor in the screen.

® Define the material axis by selecting a third node/point or by defining the orientation
vector.

BY NODE
BY POINT
BY VECTOR

Up to three values may be entered in the POP-UP dialog window to define a vector in
the beam local XY plane. The local Y-axis of the beam will be plotted at the first node
of the bar element as it is generated.

2. NODAL RIGID BODY
The user selects nodes or points in the INPUT COORDINATE dialog window. The NODAL
RIGID BODY is created automatically in the current part once DONE is selected.

3. SPOT WELD
A SPOT WELD is created automatically in the current part after two nodes or points are
selected in the INPUT COORDINATE dialog window.

4. SHELL
This function allows the user to create quadrilateral and triangular elements in the current
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part. The INPUT COORDINATE dialog window will appear to enable the user to select a
node/point to define the element.

® CREATE QUADRILATERAL ELEMENT

The element is created automatically once four nodes or points are selected.

° CREATE TRIANGULAR ELEMENT

The user must click OK or the middle mouse button to complete the element after three
nodes or points are selected.

SOLID
This function allows the user to create cube, wedge, and tetrahedron elements by using
options in the INPUT COORDINATE dialog window.

° TETRAHEDRON

Select four nodes/points, and select OK, or click the middle mouse button. The first
three nodes define the base of the tetrahedron. They should follow the right hand rule
to point to the fourth node.

° PENTAHEDRON

Select six nodes/points (pick the second set of three nodes/points in the same order as
the first set), and select OK, or click the middle mouse button. The first three nodes
define the bottom face of the pentahedron. They should follow the right hand rule to
point to the top face.

° HEXAHEDRON

Select eight nodes/points (pick the second set of four nodes/points in the same order as
the first set) and the element will be created automatically. The first four nodes define
the bottom face of the hexahedron. They should follow the right hand rule to point to
the top face.

SPRING/DUMPER (2 NODE ELEMENTS)
The element is created after two nodes/points are selected.

MASS (1 NODE ELEMENT)
® Enter the value of the mass in the field of the next dialog window.

® Select nodes/points as the mass element by using options in the INPUT COORDINATE
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dialog window.
8. THICK SHELL
The element is created after eight nodes/points are selected (the second set of four

nodes/points is in the same order of the first set). The first four nodes define the bottom
face of the thick shell. They should follow the right hand rule to point to the top face.

539 COARSE ELEMENT '

This function allows the user to coarsen two or four QUAD elements into one QUAD element, two TRIA
elements into one QUAD element, or a QUAD/TRIA combination into one QUAD element.

The user selects an element by using the options in the SELECT ELEMENT dialog window. Once the
element is selected, a larger element will be created.

® Select two adjacent plate elements, and select OK in the SELECT ELEMENT dialog window,
or click the middle mouse button. If 4 adjoined quad elements are selected, the program will
combine them into one quad element.

® Repeat the previous step in order to coarsen more elements.

® Select DONE in the SELECT ELEMENT dialog window. Each of the selected pairs above
will be combined into one element.

I:I|I:I
aojo

This function divides any SHELL elements into multiple elements based on the options described below.
The options are shown in Figure 5.3.18.

5.3.10 SPLIT ELEMENT
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1.

= split Ele... [o 0]

% Shell Solid

Shell Split Cption

Solid Split Cption
AMD T dMD+ERD -

Stooth Tolerance |03

Dran Line

Select Elerment |

Apply

Reverse I Indo

Exit |

Figure 5.3.18 Split Element

SHELL SPLIT OPTIONS

QUAD TO 2 QUADS
QUAD TO 4 QUADS
QUAD TO 2TRIAS
TRIATO 2 TRIAS
TRIATO TRIGLIA
TRIATD 4 TRIAS
ARBITRARY LOCATION
DRAG SPLIT LIME

Figure 5.3.19 Shell Split Options

QUAD TO 2 QUADS
Split a quadrilateral into two quadrilaterals.

QUAD TO 4 QUADS

® Click the arrow next to SHELL SPLIT OPTION to access the drop-down menu of
options as in Figure 5.3.19.
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Split a quadrilateral into four quadrilaterals.

QUAD TO 2 TRIAS

Split a quadrilateral into two triangular elements.

TRIATO 2 TRIAS

Split a triangular element into two triangular elements.

TRIATO TRI/QUA
Split a triangular element into a triangular and a quadrilateral element.

TRIATO 4 TRIAS

Split a triangular element into four triangular elements.

ARBITRARY LOCATION

First select an element, and then select two nodes/points arbitrarily on the boundary of
the element.

DRAG SPLIT LINE
The user can select DRAGLINE to drag a line to split several elements and enter a
number into the field to change smooth tolerance.

Select SELECT SPLIT OPTION for splitting.

Click SELECT ELEMENTS to open the SELECT ELEMENT dialog window.

Select the elements, and then select DONE to go back to the SPLIT ELEMENT dialog
window.

Select APPLY to split the selected elements. After the elements are split, the user can
select UNDO to cancel the split or REVERSE to change the split direction.
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1

5.3.11 PROJECT ELEMENT

This function is used to project all elements in a part onto an existing mesh of another part. The project
direction is the W-direction of a defined LCS.

® Select the target part by using options in the SELECT PART dialog window.
® Define a coordinate system by using options in the LCS dialog window.

® Select a source part in order to project the element on the source part onto the target part.

Note: eta/DYNAFORM will automatically split the source mesh at the elements that have no
projection.

5.3.12 REVERSE ELEMENT

This function allows the user to reverse the element normal for selected elements except the mass.

The user selects elements by using the options in the SELECT ELEMENT dialog window. The orientations
of the selected elements are reversed when the selection is complete.

Ak,
53.13 MIRROR ELEMENT

This function allows the user to generate a mirror image of selected elements. The available options are
shown in Figure 5.3.20
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% Hirror E1... EJ|E|E|

[+ In Qriginal Part
[ Delete Qriginal Element

fdirror Plane

LW PLANE |

Select LCS |

Select Elements |

Bty Indo

Exit |

Figure 5.3.20 Mirror Element

For more information on mirror elements, see Section 5.1.19, MIRROR LINES.

a1

53.14 COPY ELEMENT

This function allows the user to generate a set of duplicate elements. The user may simultaneously translate,
rotate, offset (in the normal direction), or map the copied elements. The options are shown in Figure 5.3.21.
See Section 5.1.5 for COPY and TRANSFORM LINE and Section 9.2.7 for MATING TOOLS FOR

OFFSETTING.
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[+ In Qriginal Part

[ Delete Original Element
[ Paointto Paint Mowve

[ 5etlcs

Copy Mumber |1

D |0.000
D |0.000
DZ: |0.000

Select Element ‘

Apply Lindo

Exit ‘

Figure 5.3.20 Copy Element

For the MAPPING option, the user defines only two coordinate systems. The selected elements are copied
from the place in the first coordinate system to the same place in the second coordinate system.

Y

5.3.15 MODIFY ELEMENT

This function allows the user to recreate a selected element. The recreated element will have the same
element ID as the original element.

5.3.16 CHANGE ELEMENT NUMBER

This function is used to change the ID number of the selected element.

i)
i
5317 RENUMBER ELEMENT =

This function allows the user to renumber all the elements in the database. There are two options available:
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SEQUENCE or BY PART.

SEQUENCE

The user inputs the starting number in the POP-UP dialog window (default is 1). The
numbers of all the elements are renumbered sequentially from the starting number.

BY PART
A DYNAFORM Question window appears, Figure 5.3.22.

Dynaform Question

Aszsign starting element number for each par?

YES Mo

Figure 5.3.22 Starting Element Number Question

1. YES
eta/DYNAFORM prompts

ENTER STARTING ELEMENT NUMBER FOR PART: xxx
and displays a dialog box for the user to enter the starting element number of this part.
Once a number has been entered, the program will confirm with the following prompt:
ELEM x TO xx ASSIGNED, NEXT ELEM NO: yyyy

This procedure will be repeated for every part in the database.

2. NO
Two INPUT dialog windows will appear. The first is for entering the starting element
number, and the second is for entering the element increment between parts (default is

1000).

53.18 DELETEELEMENT ___

This function allows the user to delete elements from the model.

The SELECT ELEMENT dialog window appears and the selected elements are deleted after the user
selects OK.
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5.3.19 IDENTIFY ELEMENT _©

This function allows the user to identify an element and its nodes by cursor selection. The number of
selected elements and its nodes will be highlighted. A detailed message in the PROMPT window will
display the element number, part name, the number to which it is assigned, and the node numbers that it
contains.

5320 FIND ELEMENT ==

This function allows the user to find and identify an element by entering its element number.

® Once the element number is entered, the program will highlight the element on the screen and
label its node numbers. The node numbers will also be displayed in the PROMPT window.

® |f the element is not displayed on the screen, the prompt will read:
ELEMENT xxx IN TURNED OFF PART: (the part name)

® If the element does not exist in the database, the prompt will read:
ELEMENT xxxx NOT FOUND IN DATABASE

5.3.21 MESH REPAIR J

This function automatically repairs gaps and improves element quality in the mesh by merging nearby
nodes and modifying elements. Caution should be used when using this function as it can change the
geometry of the tooling. Several user-defined controls are given for identifying and repairing the imperfect
mesh. After selecting elements that need to be repaired, the REPAIR PARAMETERS window appears as
shown in Figure 5.3.23.
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Input Parameters

— Priority

[« Feature L [ Warpage

— Repair:
[+ Shart Edge

[+ Sharp Angle

[ AND [ oOR

DTOL (0.2
ATOL:10.0
CA_TOL: 11500
Wi TOL:|15.0
F_TOL:(30.0

GAP_TOL: (0.1

T

Ol | Elack| Cancel|

Figure 5.3.23 Mesh Repair

PRIORITY
The user can set the priority to split quads into 4 Triangles or 2 Triangles, and take FEATURE LINE or
WARPAGE into account when doing the repair.

REPAIR
The user can select SHORT EDGE and/or SHAPE EDGE or neither.

PARAMETERS FOR CHECKING BAD ELEMENTS

These parameters are the criteria for repairing bad elements: MINIMUM ELEMENT SIZE (DTOL),
SHARP ANGLE TOLERANCE (ATOL), LARGE ANGLE TOLERANCE (CA _TOL), WARPAGE
TOLERANCE (W_TOL), FEATURE LINE ANGLE TOLERANCE (F_TOL), and GAP TOLERANCE
(GAP_TOL).

After the necessary parameters are defined, click OK to perform mesh repair. The selected mesh will be
checked and repaired according to the defined criteria. The program will display the repaired mesh and
prompt for acceptance.
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5.4 NODE (CTRL+N)

In etay/DYNAFORM nodes and points as "points" in a three dimensional space are different entities.
Points are used to form lines and surfaces while nodes are used to form elements. There are two types of
nodes, referenced nodes and un-referenced nodes (free nodes). A referenced node is a node that is used by
elements and is represented by a dot. An un-referenced (free) node is a node that is not used by any
element and is represented by an asterisk.  The functions in this menu are used to create nodes, change the
position of the nodes, and delete free nodes. The options are shown in Figure 5.4.1.

—
t|

[ Label Modes

O

Figure 5.4.1 Node Options
® | ABEL NODES ON
Toggles the node labels ON/OFF.

A detailed description of these functions is given in the following sections.

*

54.1 CREATE NODE

This function allows the user to create un-referenced nodes at selected points or by entering coordinates.
Refer to Section 5.1.1 for detail on how to select points or enter coordinates. The user can create nodes by
using options in the INPUT COORDINATE dialog window.
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5.4.2 ADD NODES BETWEEN TWO NODES/POINTS ')/‘)

This function is used to generate nodes that are spaced equally between two existing nodes or points. The
new nodes are displayed as un-referenced (free) nodes.

The user selects two nodes/points by using options in the INPUT COORDINATE dialog window. Enter the
number of added nodes in the dialog window and the nodes will be generated.

5.4.3 COPY NODE

This function allows the user to generate a new set of un-referenced nodes from user-specified nodal
locations.

® Select nodes by using options in the SELECT NODE dialog window. See Figure 5.4.2.

# S5elect Node E]|§|E|

Select By Cursar

* 1| 51| |
[ Exclude
Part ‘ Reject ‘

Key in Mode Range ‘

(0]54 ‘ cancel ‘

Figure 5.4.2 Select Node

There are several ways to select nodes:
By cursor.
5] By multi-point region: Select several points on the screen to form a multi-point region.

*
v Near a line: Select a line and enter the tolerance.

H Near a plane: Select a plane and enter the location and tolerance.
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BY PART NAME
Select the PART option and select the part that includes the nodes.

BY NODE RANGE

Select KEY IN NODE RANGE. A dialog window will be displayed for entering the starting
number, ending number, and increment.

® Select OK after node selection.

® Define a coordinate system by using options in the LCS dialog window.

® Enter the number of copies in the next dialog window.

There are two ways to copy nodes:

1. MOVE
Enter displacements in the next dialog window.

2. ROTATE
Enter the angle increment in the next dialog window. The nodes will rotate along the
W-axis.

o<

This function allows the user to delete either all or selected un-referenced nodes in the database. The
un-referenced nodes are labeled with asterisks (*).

5.4.4 DELETE UNREFERENCED NODES

ALL FREE NODES
All un-referenced nodes will be deleted automatically.

SELECTED FREE NODES
Select free nodes by using options in the SELECT NODE dialog window.

545 TRANSFORM NODE =

This function allows the user to translate or rotate the selected nodes to a new location.
® Define a new coordinate system by using options in the LCS dialog window.
® Select the MOVE or ROTATE option and enter the value of displacement or angle increment.
® Select nodes by using the options in the SELECT NODE dialog window.

® There are three choices after selected nodes are transformed.
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1. AGAIN
Repeats the last translation.

2. REVERSE OPERATION
Performs the translation in the opposite direction.

3. RESELECT NODE
Selects a new set of nodes for another copy operation.

o

This function allows the user to move nodes to a new location in the display area.

54.6 MOVE NODE

® The user selects a node by cursor.
If a coincident node is selected, a message will be given in the prompt window:

MULTIPLE NODES FOUND
SELECT ELEMENT FOR NODE
If the selected element is not connected with the node, eta/DYNAFORM prompts:
SELECTED ELEM IS NOT CONNECTED TO DUPL NODE

SELECT ELEMENT FOR NODE

® After the desired node is selected, the user selects a new location for the node by using
options in the INPUT COORDINATE dialog window. The node is then moved to the selected
location.

® UNDO LAST
This is a valid selection only if a node has been moved.

4
547 ALIGN ™

This function allows the user to align the selected nodes along the selected lines.
® Select nodes to be aligned.
® Select a line to align the selected nodes

® Nodes are moved to the selected line according to the shortest distance to the line.
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54.8 SCALE NODE ™

This function allows the user to move nodes by scaling their coordinates.
® Select a set of nodes using options in the SELECT NODE dialog window.
® Define a coordinate system using options in the LCS dialog window.

® Enter the X, Y, Z scale factor in the next dialog window. The coordinates of the selected
nodes will be scaled according to the defined scale factor.

*
de

549 PROJECT NODE

This function allows the user to project a node or group of nodes onto a plane, surface(s) or a set of
elements.

1. ONF.E. MESH
®  Select a set of elements by using options in the SELECT ELEMENT dialog window.

® Create a new local coordinate system to define the projection vector. The nodes are
projected along the W-axis.

®  Select nodes to project.
®  Use UNDO LAST to reject the last projection.
2. ON LOCAL UV-PLANE

® Create a new coordinate system to determine the UV-plane using the options in the LCS
dialog window.

® A DYNAFORM Question window is displayed. See Figure 5.4.3.

Dynaform Question

FROJECT MODES ALDMG W-AR]S 7

Yes Mo

Figure 5.4.3 Project Node Question

Selecting YES enables the user to select nodes that will be projected on the local U-V plane
using options in the SELECT NODE dialog window.

104 eta/DYNAFORM 5.1



PREPROCESS CHAPTER 5

Selecting NO prompts the user to create a new coordinate system.
3. ON SURFACE

The user selects a set of surfaces by using the options in the SELECT SURFACE dialog
window. The selected nodes will be projected onto the selected surfaces along the project
direction.

4. ONSHELL ELEMENT (NORMAL)

The user selects a set of shell elements by using the options in the SELECT ELEMENTS
dialog window. The selected nodes will be projected on the selected shell elements along the
shell element normal.

1 1

54.10 CHECK DUPLICATE NODES

This function allows the user to renumber any duplicate node ID numbers found in the database. The user
cannot create duplicate node numbers from within the program. However, the user may import files
containing duplicate nodes from other programs. eta/DYNAFORM will renumber the duplicate nodes to
the higher number from the current maximum node number.

If any duplicate nodes are found, the following messages will be given in the prompt window and in the
DYNAFORM.msg message file located in the work directory:

CHECKING nnnn NODES FOR DUPLICATE NODES

DUPLICATE NODE xxxx CHANGED TO yyyy

mmmm DUPLICATE NODES FOUND

If no duplicate nodes are found, the following messages will be given in the PROMPT window and in the
DYNAFORM.msg message file located in the work directory:

CHECKING nnnn NODES FOR DUPLICATE NODES
NO DUPLICATE NODE FOUND

5.4.11 CHECK COINCIDENT NODES

This option allows the user to check and merge coincident nodes that are currently displayed. Coincident
nodes are defined as having a distance between each other that is less than or equal to a specified tolerance.
eta/DYNAFORM merges all coincident nodes into the one with the lowest ID number and sets all others as
free nodes.

@® Select an option in the dialog window.
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® Type the tolerance in the dialog window. eta/DYNAFORM displays the number of
coincident nodes in the PROMPT window and displays the DYNAFORM QUESTION
window to confirm that the user wants to merge the coincident nodes.
® Answer YES to merge the coincident nodes.
P*IED
5.4.12 PART CONNECT

This function determines the names and identification numbers (PID) of all of the parts that share the
selected node.

5.4.13 COMPACT NODE

This function allows the user to delete either all or selected un-referenced nodes in the database and
renumbers the remaining nodes.

® Delete nodes. See Section 5.4.4.
® Enter a number as the starting number for the remaining nodes.
1—2
54.14 CHANGE NODE NUMBER

This function allows the user to change the ID numbers of the existing nodes.

1. NODE
Select a node by cursor, or select the KEY IN option (step 2).

2. KEY IN NODE NO.
Enter the node number in the next dialog window.

3. After anode is selected, eta/DYNAFORM prompts:

ENTER NEW NODE NO FOR xxx

If the entered number already exists in the database, a message will be given in the PROMPT
window:

NODE NUMBER xxx ALREADY EXISTS, REQUEST DENIED
ENTER NEW NODE NUMBER FOR xxx

4. UNDO LAST
Reject the last operation.
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EINE
] (u]

This function is used to renumber all nodes in the existing database. There is also an option for creating a

summary table report of the node ranges for each part. The user may renumber nodes in sequence or by
parts.

5.4.15 RENUMBER NODES

® Another DYNAFORM QUESTION window appears. See Figure 5.4.4.

Dynaform Question

Assign staring node number for each part?

Yes

Figure 5.4.4  Starting Node Number Question

1. YES
eta/DYNAFORM prompts:

ENTER STARTING NODE NO. FOR PART? XXXX

Once a number is entered, the prompt will read:
NODE x TO xx ASSIGNED, NEXT NODE NO.: Xxxx
ENTER STARTING NODE NUMBER FOR PART? xxxx

These prompts will continue for every part in the database. If the user enters a
starting number that already exists, eta/DYNAFORM displays a message that the
number has already been assigned, and returns the user to the beginning of this step.

NODE NUMBER HAS BEEN ASSIGNED

2. NO
eta/DYNAFORM prompts:
ENTER STARTING NODE NUMBER
Once a number has been entered, the prompt will read:
ENTER NODE NUMBER INC. BETWEEN PARTS
0- DEFAULT TO 1000, -1 - NO GAP BETWEEN PARTS
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£ %
5.4.16 DISTANCE BETWEEN NODES/POINTS

This function allows the user to calculate the distance between two nodes, two points or a node and a point.

The nodes/points are selected by using options in the INPUT COORDINATE dialog window. The distance
is calculated automatically and is shown in the PROMPT window.

5.4.17 IDENTIFY NODE/POINT

This function allows the user to identify a node/point with its ID number and its X, Y, Z coordinates in the
global system.  Select a node or a point by cursor.

5.4.18 FIND NODE %=

This function allows the user to find the location and coordinates of a node specified by the input 1D
number.
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55 MESH REPAIR (CTRL +R)

This menu provides a convenient way of repairing mesh. It collects the most commonly used functions
from the NODE, ELEMENT and MODEL CHECK menus to streamline the mesh repair operation. Figure
5.5.1 shows all the functions in the MESH REPAIR menu. These functions are: CREATE ELEMENT,
MODIFY ELEMENT, DELETE ELEMENT, SPLIT ELEMENT, MOVE NODE, COINCIDENT NODE,
NODE BETWEEN POINTS, PROJECT NODES, SHOW BOUNDARY, AUTO NORMAL, ELEMENT
SIZE, GAP REPAIR AND SHRINK and LABEL ELEMENT. A detailed description of these functions is
included in their respective sections in the user’s manual.

#: Mesh Repair [£]0X

L
7| B &
H

B | & O,

[ Label Elements
[~ Shrink Elements

DK

Figure 5.5.1 Mesh Repair menu
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56 MODEL CHECK (CTRL+M)

The functions in the MODEL CHECK menu are used to validate the model to meet the specific forming
simulation criteria.  The functions in this menu are shown in Figure 5.6.1.

= Nodel Check [2|[0/X]

2 gl =]
0] | 2| Oa| O
&/—u—
£i=

oK

Figure 5.6.1 Model Check

A detailed description of these functions is given in the following sections.

A

5.6.1 AUTO PLATE NORMAL

This function allows the user to make the normal direction consistent for all elements in the selected
part(s).

® There are two options to select elements: ALL ACTIVE PARTS and CURSOR PICK PART.
The program will display the current normal direction of the selected element.

® ADYNAFORM QUESTION window appears. See Figure 5.6.2

#= Dynaform Que. . . E”E|E|

|5 narmal direction acceptable?

Yes |

Figure 5.6.2 DYNAFORM Question
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Select YES, and the normal of all selected elements will be made consistent with the
referenced element.

Select NO, and the normal direction of the reference element will be reversed. The normal
of all selected elements will be made consistent with the reference direction.

Note: It is recommended that the user select one part at a time. Parts with
branches may not obtain consistent normal direction.

5.6.2 BOUNDARY DISPLAY

This function allows the user to check the boundary of displayed part(s). It is used to check the proper
connection between elements.

eta/DYNAFORM highlights the free edges along a single surface. For example, if three plate elements
share a common edge, the common edge will be displayed as a boundary. See Figure 5.6.3.

\

/

Figure 5.6.3 Surface Boundaries

Note:  The boundary will remain highlighted until the user clicks the CLEAR icon.

—
5.6.3 ASPECT RATIO CHECK

This function allows the user to check the aspect ratio of the displayed plate and solid elements. The aspect
ratio is the ratio of the longest side to the shortest side of an element. In eta/DYNAFORM the default
aspect ratio is 8.0 to 1.0. The user may adjust it as necessary.

1. The user may accept the default value of 8.0 or enter any positive real number that is a valid
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value for the aspect ratio. eta/DYNAFORM runs a check on the values for the aspect ratio.
Any elements that exceed the defined aspect ratio are highlighted. The messages echoed in the
PROMPT window are:

xxx ELEMENTS FAILED CHECK ASPECT RATIO= xxx
or
ALL ELEMENTS PASS CHECK

The number of failed elements and maximum aspect ratio will be displayed in the PROMPT
window.

2. If there are failed elements, a DYNAFORM QUESTION window appears. See Figure 5.6.4.

Dynaform Question

INCLUDE FAILED ELEMEMTS M A NMEW PART?

Yes

Figure 5.6.4 DYNAFORM Question Window
Select YES and the CREATE PART dialog window will appear.
Select NO to skip to the next function.
3. eta/DYNAFORM prompts:
SELECT ELEMENT FOR ASPECT RATIO

The user can select any highlighted element, and its aspect ratio will be shown in
the PROMPT window.

=1
5.6.4 INTERIOR ANGLE CHECK

This function allows the user to check the minimum values of the interior angles for shell and solid
elements. eta/DYNAFORM checks and highlights any elements with interior angles that are less than the
defined criteria. The user has the option to adjust the default criteria as necessary.

1. Enter the interior angle in the next dialog window (DEFAULT = 1 DEGREES). If the
elements pass the interior angle check, eta/DYNAFORM displays the following message and
returns the user to the MODEL CHECK menu:
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ALL ELEMENTS PASS CHECK!

If some of the elements fail the angle check, eta/DYNAFORM displays the following
message with the option to create a new part.

xxxxX ELEMENTS FAILED CHECK

2. At same time, a DYNAFORM QUESTION window appears as in Figure 5.6.5. Select PUT
IN NEW PART, and the CREATE PART dialog window appears. Select DELETE, and all
failed elements are deleted. Select CANCEL, and the function exits.

#= Dynafora Question E“E' g|

Choose an operation for the failed elements

Put In new part DCelete | Cancel |

Figure 5.6.5 DYNAFORM Question

5.6.5 OVERLAP ELEMENT
This function allows the user to check for overlapping elements that share two or more edges.

If there are failed elements, the user can include these elements in a new part.

5.6.6 PLATE NORMAL
This function is used to draw a boundary line between elements with opposite normal directions.
If there are no opposing plate normals, eta/DYNAFORM prompts:
NORMAL CHECK COMPLETED, NORMAL IS CONSISTENT
5.6.7 ELEMENT SIZE s
This function is used to check the minimum length of the edges of plate, solid, or beam elements.

eta/DYNAFORM highlights all elements with an edge shorter than the user-defined length criteria. The
default is 1.0. The user may change the default value.
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® The user can include the failed elements in a new part.

® The user can delete all failed elements.

il

5.6.8 CHECK TAPER
This function allows the user to check the taper for quadrilateral elements. Taper value is an amount of
convergence. A perfect element such as a rectangle has a taper value of zero. The user can enter a value
between 0 and 1 in the next dialog window (default is 0.5).

® The user can include the failed elements in a new part.

® The user can select any element to show its taper value in the PROMPT window.

5.6.9 CHECK WARPAGE

This function allows the user to check the warpage for quadrilateral elements. The user has the option to
split the quadrilateral elements into two triangular elements. All elements that fail may be added to a new
part.

1. Enter the warpage criteria (default is 5.0 degrees).

2. If there are any failed elements, a DYNAFORM QUESTION window appears as in Figure
5.6.6.

Dynaform Question

Replace warped Quad. with Tri. elements?

Yes

Figure 5.6.6 DYNAFORM Question Window
Select YES to replace the warped quadrilateral with a triangular element.
Select NO to reject the operation.

3. If the warped elements are not replaced, etay/DYNAFORM prompts to include the failed
elements in the new part or moves to the next step.

4. The user can select any element show its warpage value in the PROMPT window.
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5.6.10 FEATURE LINE /L
This function allows the user to check the angle between plate elements normal with user defined angle
criteria. Feature line is the edge of two adjacent plate elements with the angle between the plate normal
equal or greater than the angle criteria.
1. Enter angle criteria (default is 20 degrees).
2. Any feature line where the angle between the normal of adjacent elements is larger or equal to
the angle criteria will be highlighted. eta/DYNAFORM prompts to generate the plate
element.

3. If the user selects YES, eta/DYNAFORM will prompt to include the element in a new part.

5.6.11 DIELOCK
This function is used to verify that the construction of the die is correct by determining that there is no

interference from the die to prevent the punch from traveling to its home position. The program checks for
an undercut of the elements defining the tool. The user has the option to add failed elements to a new part.

This function will display the 10 blank elements that have the minimum time step, i.e., the 10 smallest
blank elements. Both the time step and the element number are displayed in the prompt area.

5.6.12 TIME STEP

5.6.13 SECTION CUT

There are several functions in the sub menu as shown in Figure 5.6.7.
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CUT SECTION

= SELECT oP... [2]0|X]

LENGTH OF SECTION

MEASURE ANGLE

SECTION ONIOFF

Exit Done Ahort

Figure 5.6.7 Section Cut

CUT SECTION
This function allows the user to generate section lines that are intersections of the displayed
F.E. mesh with a set of parallel planes.

® Define a coordinate system by using the options in the LCS dialog window.

® Enter the starting location in W-COORDINATE for the first plane in the window,
SECTION LOCATION, or click the STARTING SECTION button to select a node or
point for the location.

® Enter the end location in W-COORDINATE for the last plane that is perpendicular to the
W-axis, or click the END LOCATION button to select a node or point for the location.

® Enter the number of section planes along the W-axis in the window, NUMBER OF
SECTIONS.

® cta/DYNAFORM will create a part called SECTION containing all section lines.

LENGTH OF SECTION
This function allows the user to measure the arc lengths of a line.
There are three options in this function:

® CURSOR LOCATION
Select two points on a line. eta/DYNAFORM calculates the arc length between two
points and prompts:

LINE SEGMENT LENGTH IS: xxx

® LINE
Select the desired line by cursor. The entire length of this section line will be calculated
and given in the PROMPT window.

® REJECT LAST
Reject the last selection.

MEASURE ANGLE
This function allows the user to measure the angle between two segments on a line.

116
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® Select the desired line by cursor.

® Select two points on the line to define the linear regression line 1 in red. The user can
reset the selection by using REJECT LAST POINT.

® Select another two points on the line to define the regression line 2 in red. The user can
reset the selection by using REJECT LAST POINT.

® cta/DYNAFORM calculates the angle between the two regression lines. The result is
given in the PROMPT window.

4. SECTION ON/OFF
This function toggles all parts OFF except the section part. If toggled again, the parts that
were initially displayed will be re-displayed.
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5.7 BOUNDARY CONDITIONS (CTRL+U)

The functions of the BOUNDARY CONDITIONS MENU allow the user to create and verify constraints
and loads on finite element models. The functions in the BOUNDARY CONDITIONS MENU are shown
in Figure 5.7.1.

57.1 LOADING OPTIONS

LOADING OPTIONS

SPC OPTIONS

INITIAL VELOCITY

R.B. STOPPER

Exit Cione Abort

Figure 5.7.1 Boundary Conditions

The LOAD SET dialog window displays as in Figure 5.7.2.

SHOW SPC

# Load Set E' |E|[g|
[ Show SPC

% Force & Pressure

Load Set List

Create Delete

Ciefine Femove

oK | ........... C ancm

Figure 5.7.2 Load Set
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Toggle the SPC (single point constraint) display ON or OFF. See SPC OPTIONS.
1. CREATE FORCE at selected nodes.

® Toggle FORCE on.

® Select CREATE.

® Enter the load set number in the next dialog window.

® Define node force as shown in Figure 5.7.3.

+ HODE FORCE [= |[0[[X]

DoOF

LOAD CURNE 1D |4

SCALE FACTOR  |1.000000

i

Figure 5.7.3 Define Node Force

DOF
Degree of freedom. The meaning of these numbers is as follows:

1 - X (X-translation will be loaded.)
2 - Y (Y-translation will be loaded.)
3 - Z (Z-translation will be loaded.)
4 - RX (X-rotation will be loaded.)
5- RY (Y-rotation will be loaded.)
6 - RZ (Z-rotation will be loaded.)

LOAD CURVE ID
Load curve describes load value versus time. Refer to Section 10.9.1, UTILITIES/LOAD
CURVE/CREATE CURVE for load curve description.

SCALE FACTOR
Load the curve scale factor.

® Select OK in Figure 5.7.3 to select the nodes to load. Refer to Figure 5.4.2 for selecting
nodes.

®  Select CANCEL in Figure 5.7.3 to exit.

2. CREATE PRESSURE on selected elements.
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® Toggle PRESSURE on.
® Select CREATE.

® Enter the load set number in the next dialog window.

® Define element pressure. See Figure 5.7.4.

= ELEEERT P... [2]0)X]

LOAD CURNE 1D |4

SCALE FACTOR |1 nooono

il

BIRTH TIME 0.0a0a0a0

Figure 5.7.4 Define Element Pressure

LOAD CURVE ID
See CREATE FORCE.

SCALE FACTOR
See CREATE FORCE.

BIRTH TIME
Time imposed motion/loading is active.

® Select OK in Figure 5.7.4 to select the element to load.
® Select CANCEL in Figure 5.7.4 to exit.
The following three functions are used for both loading node force and element pressure.

DELETE
A DYNAFORM QUESTION dialog window appears. See Figure 5.7.5.

Dynaform Question

Ok TO DELETE LOAD SET 1 7

Yes

Figure 5.7.5 DYNAFORM Question Window
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Select YES to delete the last selected load set.
Select NO to reject the choice.

DEFINE
Add more nodes or elements to a selected load set.

REMOVE
Remove some selected nodes/elements from a load set.

57.2 SPCOPTION

This function allows the user to create and/or modify the SPC options. The SPC SET dialog window
appears as inFigure 5.7.6.

¢ Show SPC

& Show Farce

Type
ALLDOF ]|
Of 1,2,3,4,55
SPC Set List

Create Delete

Define SPC

Release SPC

Clear SPC

0].8

Figure 5.7.6 SPC option

SHOW SPC ON
Toggle SPC ON/OFF to show the current SPC set.

SHOW FORCE ON
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Toggle defined force ON/OFF to show the current load force.

1.

CREATE SPC SET

® Select an SPC type.

X-Translation
Y-Translation
Z-Translation
X-Rotation
Y-Rotation
Z-Rotation

Nogoswd R

There are seven types of degree of freedom in LS-DYNA:

All Transformation

The following menu (Figure 5.7.7) provides the ways to define one or several constraints.

2.

® Select CREATE.

® Enter the SPC Set ID Number in the next window.

ALLDOF

A ETMMETRY
VL SYMMETREY
AL SYMMETRY
A A-ETMMETRY
YA SYMMETREY
#LA-SYMMETREY
AMY COMBIMNATION
1-%

2-%

3-Z

4 - R

5-RY

B-RZ

Figure 5.7.7 SPC types

® Select nodes to constrain.

DELETE SPC SET

® Select an SPC set from the list.

® Select DELETE.
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® Confirm the deletion in the DYNAFORM QUESTION window (Figure 5.7.8).

Dynaform Question

0. TO DELETE SPC SET 1 7

Yes i Mo

Figure 5.7.8 DYNAFORM Question Window
3. DEFINE SPC
® Select a set from the list.
® Select atype.
® Select DEFINE.

® Selectnodes. More nodes with the selected degree of freedom will be added to
the highlighted SPC set.

4. RELEASE SPC
Remove some nodes from the selected SPC set.

5. CLEAR SPC

Remove all nodes from a selected SPC set. A DYNAFORM QUESTION window is
displayed as in Figure 5.7.9.

Dynaform Question

0 k. to clear all SPC set?

Yes I

Figure 5.7.9 DYNAFORM Question Window
Select YES to delete all SPC.

Select NO to reject the choice.

5.7.3 INITIAL VELOCITY

This function allows the user to define and assign linear or angular velocities to selected nodes. See Figure
5.7.10 for available options.
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SHOW SPC

#= Yelocity Set E”E|E|

[T Show SPC

[+ Show Welocity

Define

Fermnove Clear

List

Ok

Figure 5.7.10 Initial Velocity Set

See SPC OPTION.

SHOW VELOCITY
Toggle a defined velocity set ON/OFF.

DEFINE

Create a velocity set.

® Select DEFINE.

® Enter the initial velocity in the INTIAL VELOCITY dialog window as in Figure 5.7.11.

® Select nodes.

s TRITIAL VEL. [ ][0](X]

WA 0.000000
WY 0.000000
WE: 0.000000
R 0.000000
Ry 0.000000

GRak

R7 0.000000

Figure 5.7.11 Velocity Define Table
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REMOVE
Remove defined initial velocity from the selected nodes set.

CLEAR
Remove all defined initial velocity from the database. A DYNAFORM QUESTION window

appears as in Figure 5.7.12.

Dynaform Question

2 k. to remove all defined initial velocity'?

Yes Mo

.....................................

Figure 5.7.12 DYNAFORM Question Window
LIST
There are two choices:

1. ALL NODE
All nodes with an initial velocity are highlighted with an arrow.

2. NODE
The initial velocities of selected nodes are listed in the PROMPT window.

5.74 RIGID BODY STOPPER

This function allows the user to define the RIGID BODY STOPPER. The RIGID BODY STOPPER
provides a convenient way of controlling the motion of rigid tooling in the forming process. For a
detailed description, refer to the LS-DYNA User's Manual. The available options are shown in Figure
5.7.13.
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% Rigid Bod... [ |01/X]

¢ Show Stopper Cn

Rigid Body Stopper List

Upper Disp.: W
Loweer Disp.: IW
MAX Velocity [0000
Begin Tirme: |0.000

End Tirme: W

Create Delate

Wodify

(0] 4

Figure 5.7.13 Rigid Body Stopper

® Enter the value in the field to define the distance from the upper stopper (or lower stopper) to
the master part.

® Select CREATE. The SELECT PART dialog window is displayed. The user can select a part
as the master part.

® Select DELETE to delete the defined stopper as in Figure 5.7.14.

Dynaform Question

0K, TO DELETE RIGID BODY STOPPER FOR PART PUMCH 7

Yes Na

Figure 5.7.14 DYNAFORM Question Window

® After changing the UP or DOWN value, select MODIFY. The user can change the position of
the RIGID BODY STOPPER.

® Select the SHOW STOPPER ON window to show a stopper in the list.
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5.8 NODE/ELEMENT SET (CTRL+V)

This function allows the user to create node and element sets to facilitate the organization of output data.
The available options are shown in Figure 5.8.1.

#= Node/Elem. . . EI'E'E'

[+ Show Set

& Node Set

% Element Set

Mode Set List

[ Select All

Create Delete

O |

Figure 5.8.1 Node/Element Set Menu

® Toggle on NODE SET or ELEMENT SET.
® Select CREATE.
® Select nodes or elements in the corresponding dialog window.

® Select DELETE to delete a set that is highlighted in the list.
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CHAPTER 6
DFE (Die Face Engineering)

The DYNAFORM-DFE module, Die face Engineering, has been developed to generate Die Face
(Addendum and Binder) in the early stages of die design. The functions of the DYNAFORM-DFE menu
are shown in Figure 6.1.

Preparation
Binder

Addendurn
hModification

Die Design Check

Figure 6.1 DFE menu
Features of the DFE module include the following highlights.

Unfolding flange

Automatic filleting for sharp edges

Automatic filling of holes, boundary fill and outer boundary smooth

Automatic tipping and adjusting of drawing direction

Automatic and interactive generation and modification of a binder

Automatic and interactive generation and modification of outer and inner addendum
Morphing part or die geometries

Creating a Drawbar

Full parameterization

A detailed description of each function and its corresponding submenu is given in the following sections.
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6.1 PREPARATION

The functions in this menu allow the user to prepare necessary data for the part in order to begin the die
face design process. The user may import part geometry or part mesh using
DFE/PREPARATION/IMPORT functions. Refer to Section 3.6, IMPORT, for a detailed description of
importing geometry file and mesh file.

The available functions in the DFE/PREPARATION menu are shown in Figure 6.1.1.

= DFE PREPA... =]0/X)
IMPORT

UNFOLD FLANGE

SYMMETRY

TOOL MESH

FILLET MESH

INMER FILL

MODEL CHECK

MESH REPAIR

TIPPING

DUTER SMOOTH

TOPOLOGY REPAIR

Exit Done Abort

Figure 6.1.1 Preparation menu
6.1.1 UNFOLD FLANGE

This function quickly unfolds flanges on a product so the user can proceed to create addendum with a
developed product trim line.

e Once this function is selected, DYNAFORM opens the SELECTED SURFACE window to select
flange surfaces to be unfolded. Refer to Figure 6.1.2 for typical surfaces with the defined flange
highlighted.
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ETA/DYNAFORM
Figure 6.1.2 Select Flange Surface

o  After selecting surfaces, DFE will find and highlight the unfold line and the boundary line. The
bold line is the unfold line, and the other is the boundary line of the base surface and unfolded
surface as shown in Figure 6.1.4. At the same time, the program displays an option window as
shown in Figure 6.1.3 to select the option for the next operation.

= SELECT OP... E]0X
ACCEPT
RETRY

ADJUST GAP TOLERANCE
SELECT BASE SURFS

it | Done | Abort |

Figure 6.1.3 Select Options

ETA/DYNAFORM

Figure 6.1.4 Unfold Line and Boundary Line
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e If the unfold line and boundary line are correct, select ACCEPT to continue. The program will
unfold the selected surfaces along the unfold line and continue to the next step.

If the unfold line is not correct, select RETRY. eta/DYNAFORM will use a different method to
find the desired unfold line and boundary line. If ADJUST GAP TOLERANCE is selected, a
dialog window as shown in Figure 6.1.5 will be displayed to allow the user to change the gap
tolerance between surfaces.

#= Input Gap E”E'E'

1.50 2500000

Ok | Back | Cancel|

Figure 6.1.5 Gap Tolerance

Default gap tolerance is 2.5, which is adequate in most cases. If there are small surfaces in the
part, a smaller gap tolerance should be used.

If Select Base Surfs is selected, etay/DYNAFORM allows the user to select surfaces as the base
surfaces. Base surface is the surface that connects the flange surfaces along the unfold line.

e The INPUT BENT ANGLE window is then displayed as shown in Figure 6.1.6. The bent angle
is the angle between the unfolded surface and base surface. The default angle (0 degrees)
indicates that unfolded surfaces are tangent to base surfaces at the unfold line.

# Input Hen. .. E”Elg|
Bent Angle m

Ok | Back | Cancel|

Figure 6.1.6 Define Bent Angle

e OK accepts the entered bent angle. The unfolded surfaces are shown in Figure 6.1.7 in yellow.
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ETA/DYNAFORM
Figure 6.1.7 Unfolded Flange

The unfolded surfaces are included in a new part called UNFOLDED.

e  Select an option from the CONTROL KEYS window as shown in Figure 6.1.8.

= coNTROL EKEYS 2 |0|[X]

SMOOTH EDGE

DELETE ORIGIMNAL FLANGES

UNFOLD ANOTHER FLANGE

Fit | Done | Avort |

Figure 6.1.8 Control Keys Window
SMOOTH EDGE

This function allows the user to smooth the edge of unfolded surfaces. Eta/DYNAFORM will prompt
the user to select the starting point and end point on the edge of the unfolded flange. The smoothed
edge will be highlighted as shown in Figure 6.1.9. The program will display another CONTROL
KEY'S window as shown in Figure 6.1.10.
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X

ETA/DYNAFORM
Figure 6.1.9 Smooth Edge

+ coNTROL KEYS [2|5|[X]

FINISH SMOOTH

SMOOTH AGAIN

UNDO

=it Done | avort |

Figure 6.1.10 Control Keys window

FINISH SMOOTH —-Completes the smooth edge operation.

SMOOTH AGAIN - Performs the smooth edge operation again.

UNDO - Undoes the last smooth operation.

DELETE ORIGINAL FLANGES
The original flange surfaces will be deleted.
UNFOLD ANOTHER FLANGE

Continues to unfold another flange from the first step.

eta/DYNAFORM 5.1
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6.1.2 SYMMETRY

This function allows the user to define the symmetrical die by mirroring the available half or quarter about

a symmetry-plane.

The DIE needs to be defined in the database in order to define the symmetry plane. If there is no part
defined for the die, a DYNAFORM QUESTION window as shown in Figure 6.1.11 will appear.

Dynaform Question

Do you want assign current part as Die?

Figure 6.1.11 DYNAFORM QUESTION window

Select YES, and the current part will be assigned to the die and the function will continue.  Selecting NO
will exit the function. See Figure 6.1.12.

= Symmetry ElEIFE

Geometrytype —
{ﬂ\ QI

— LeftiRight
* Left % Right
— Symmetry Type

¢ x-Z-Plane
& y-7-Plane

# Two - xy - Points

Symmetry Axis

x1: [450.762 yi: |-179.00¢

%2 1581265 ¥

a9 941

Select point(s) |

Align Modes

Tolerance: (0010000

Align Modes |

Mirror Geometry |

OK | Undo | Cancel|

Figure 6.1.12 Symmetry window
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Eta/DYNAFORMDS51 supports the following four types of part geometry.

Z NO SYMMETRY (Default)
This option is selected as the default. If the function is toggled ON, other functions in Figure 6.1.12
will be disabled.

C:) SYMMETRY

The part is defined as symmetrical.

~* HALF SYMMETRY INPUT
Only one half of the part geometry is available. The program will mirror the half part about the
symmetry plane to form the complete part.

M

=t QUARTER SMMETRY INPUT
Only one quarter of the part geometry is available. The program will mirror the quarter part about both
symmetry planes to form the complete part.

There are three types of symmetry that can be defined by the SELECT POINTS button.
X-Z PLANE

The symmetry plane is parallel to the XZ plane of the Global System. The user must select two points.
The first point defines the location of the symmetry plane, and the second point defines the direction
of the symmetry axis.

Y-Z PLANE

The symmetry plane is parallel to the YZ plane of the Global System. The user must select two points.
The first point defines the location of the symmetry plane, and the second point defines the direction
of the symmetry axis.

TWO-XY-POINT

The symmetry plane is normal to the XY plane of the Global System and through the selected two
points. The user must select two points. The first point defines the location of the symmetry plane, and
the second point determines the direction of the symmetry axis.

If the nodes at the plane of symmetry are not perfectly collinear along the symmetry plane, use ALIGN
NODES function to correct the problem. When the part is defined as Half Symmetry or Quarter
Symmetry, DYNAFORM will activate the ALIGN NODES function. The user can define the tolerance in
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the dialog window to align the nodes along the line of symmetry. The program will show the result of the
align nodes operation and prompt the user for acceptance.

If QUARTER SYMMETRY INPUT is selected, there are two symmetry planes and two symmetry axes.
One symmetry axis is vertical to the first and through the base point (first selected point). The other
symmetry axis is vertical to the first plane and through the second symmetry axis.

If HALF SYMMETRY INPUT or QUARTER SYMMETRY is toggled ON, the MIRROR
GEOMETRY Button will be activated. This function allows the user to select elements to mirror about the
symmetry plane(s). The UNDO button is used to undo the mirror operation.

Follow the below steps to design the symmetrical die.

1. Read in the symmetrical geometry, mesh it and assign it to the DIE.
2. Select a geometry type, for example, HALF SYMMETRY.
3. Select a symmetry type, for example, X-Z-PLANE.
4. Select the SELECT POINT button to select two points to define the symmetry plane and the
axis direction.
S. First Second
) \ z
: T ; -
= : 5
] ; |
i SEEEESHARENE
; st LT
LX | o
ETA/DYNAFORH

Figure 6.1.13 Half Symmetry Part With X-Z —Plane

5. Click MIRROR GEOMETRY SYMMETRY, then select the part as shown in Figure
6.1.13. The result is shown in Figure 6.1.14.
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-

ETA/DYNAFORM

Figure 6.1.14 The Result of Mirroring

Note: Once the symmetry axis is defined, the created binder will be symmetrical and consist of two
surfaces as shown in Figure 6.1.15.

]<Y
X
ETA/DYNAFORM
Figure 6.1.15 Binder With Symmetry Plane

6.1.3 TOOL MESH

This function is the same as the function PREPROCESS/ELEMENT/SUFACE MESH as described in the
Section 5.3.4, SURFACE MESH.
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6.1.4 ELEMENT FILLET

The ELEMENT FILLET function is used to generate fillet elements at the sharp corners of a part. This
function requires a relatively clean mesh without overlap elements or interior gaps. The element normal
must be consistent in the mesh. The ELEMENT FILLET dialog window, Figure 6.1.16, provides options
to find and fillet shape corners.

= Flement Fillet T]5/X]

— Feature Lines

:

Feature Angle 450

Find Feature Lines |

— Fillet Elements

Fillet Radius : 500

ik

Merge Tolerance: |0.20

Select Feature Line

All Feature Line

Exit |

Figure 6.1.16 Element Fillet dialog window

The following two steps are required to generate the fillet mesh.
® FEATURE ANGLE

1. Enter the angle criteria (the default is 45 degrees).

2. Click the FIND FEATURE LINES button to find the feature lines where the angle is
larger than or equal to the angle criteria. The program will highlight all features lines that
meet the criteria.

® FILLET ELEMENT
1. FILLET RADIUS defines the fillet radius for all feature edges.

2. MERGE TOLERANCE defines the gap tolerance between nodes on the fillet radius.
Nearby nodes will be merged if the distance is less than the defined Merge Tolerance.

3. If SELECT FEATURE LINE is clicked, the program will display the SELECT NODE
window for the user to select two or three nodes on the feature line. If two nodes are
selected on the two-face feature line, the program will display a dialog window as
shown in Figure 6.1.19. If three nodes on the three-face feature line are selected, the
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program will display a dialog window as shown in Figure 6.1.20a.

ETA/DYNAFORM

Figure 6.1.17 Find Feature Lines

Press OK on the PARAMETERS window to generate the fillet mesh.

The Fillet function supports different radii and automatically smooths the elements.

When ALL FEATURE LINES is clicked, all feature lines will be filleted with the

4. ALL FEATURE LINES
global radius.

ETA/DYNAFORM

Figure 6.1.18 Fillet with All Feature Lines
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#= ENTEE THE...

Radius1: 5.000000]
Radius2: A.000000

ik | Back | Cancel|

ETA/DYNAFORM

Fiaure 6.1.19a Element Fillet Figure 6.1.19b  Select feature line

ETA/DYNAFORM
Figure 6.1.19c Element Fillet Result

Radius1:

Radiusz: E.000000

Radius3: 5.000000

Corner_radius: 5.000000

Ok ‘ Back ‘ Cancel|

ETA/DYNAFORM

Figure 6.1.20a Element Fillet Figure 6.1.20b Select feature line
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ETA/DYNAFORM

Figure 6.1 20c Element Fillet Result

6.1.5 INNERFILL

The functions in the INNER FILL are used for filling interior holes and certain missing geometry on the
outer boundary of a product geometry, such as windows, wheel house, tail light lamp, shipping holes,
access holes, bolt holes, etc.  There are four functions in this menu as shown in Figure 6.1.21.

CLOSED CURVE (or close area)
OPEN CURVE (or open area)
POLYGON

AUTO FILL

M w0 Dd e

#= Inner Bou... E”E|E|

rda

Exit |

Figure 6.1.21 Inner Fill Options

6.1.5.1 CLOSED CURVE (Fills in a closed area)
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This function fills an inner hole or missing area in a part. The program highlights the inner boundary as
shown in Figure 6.1.22.

ETA/DYNAFORM

Figure 6.1.22 Boundary lines of Inner holes

At the same time, DYNAFORM displays a dialog window as shown in Figure 6.1.23 to prompt the user to
select a node on an inner boundary to fill. After selecting a node on the boundary, the interior hole will be
filled automatically with elements as shown in Figure 6.1.24.

#= Select Bo... E”Elg'

Select By Cursor

*

[ Exclude 1] Modes

Reject Last Mode ¢
L b X

(0] 4 Cancel |

ETA/DYNAFORM

Figure 6.1.23 Select a Node on Inner Boundary Figure 6.1.24 Filled Mesh with Closed Curve

6.1.5.2 OPEN CURVE (Fills in an open area)
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This function allows the user to fill in elements in a cut out area. Figure 6.1.25 shows the result of filled
mesh using a spline curve to close the opening.

Figure 6.1.25 Filled mesh with Open Curve

SELECT LINE

CREATE LINE
CREATE SPLINE

Exit Done Abort

Figure 6.1.26 Open Curve Options

1. Select the OPEN CURVE option, and the program will prompt the user to select elements
near the expected fill area.

2. Select OK to accept the selected elements, and a window will be displayed, as shown in
Figure 6.1.26, to prompt the user to select one of the following methods to fill the area.

SELECT NODES

This option allows the user to select a set of nodes to define the boundary to close the open
curve for filling.

SELECT LINE

Allows the user to select an existing line as the outer boundary to close the open curve for
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filling. After a line is selected, the program displays the SELECT NODES window and
prompts the user.

SELECT TWO NODES TO SPLIT THE LINE, OR PICK OK TO USE THE
ENTIRE LINE
After selecting two nodes, the line segment between the selected nodes will be used as the
boundary to close the open curve.

CREATE LINE

This option allows the user to create a line as the outer boundary to close the open curve for
filling. After a line is created, the SELECT NODES window will be displayed.

SELECT TWO NODES TO SPLIT THE LINE, OR PICK OK TO USE THE
ENTIRE LINE
After selecting two nodes, the line segment between the selected nodes will be used to close
the open curve.

CREATE SPLINE

Allows the user to create a spline curve as the outer boundary for fill mesh.  After the spline
is created, the program will display the SELECT NODES window and prompt the user with
the following message.

SELECT TWO NODES TO SPLIT THE LINE, OR PICK OK TO USE THE
ENTIRE LINE
After selecting two nodes, the spline segment between the two points will be used

3. After the curve is defined by any of the above methods to close the region, the program will
fill in a set of elements within the region.

6.1.5.3 POLYGON
This function allows the user to select a set of nodes as the boundary edge to create a mesh to fill the
boundary. Once this function is selected, the program will display the SELECT NODE window and
prompt the user with the following message.

SELECT A SET OF NODES CONSECUTIVELY AS BOUNDARY EDGE

After a set of nodes is selected, a set of elements is created to fill the inner boundary.
6.1.5.4 AUTOFILL

Once selected, this  function automatically finds and fills all inner holes in the part with elements.

Eta/DYNAFORM will create elements as well as surface in all filled areas. The user may choose
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whether or not to display the surfaces. This option is controlled in the DYNAFORM configuration file:
DYNAFORMDEFAULT, located in the program installation directory.

Note: Click UNDO on the OPTION window as in Figure 6.1.21. The filled mesh and surface will be
removed.
6.1.6 MODEL CHECK AND MESH REPAIR

All functions in the MODEL CHECK menu and MESH REPAIR menu are the same as in Sections 5.5
and 5.6. Refer to the previous sections in this manual for a detailed description of these functions.

% Mesh Repair E0X)

+ Model Check [E)EX]

=
M| A O] 0 7| 8| =

A
ﬁ/?_l_ E Dn%

[~ Label Elements

— [ Shrink Elements

OK OK
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6.1.7 TIPPING

In most stamping simulations, the global Z direction is used as the stamping direction. Some of the part
design might not be compatible with DYNAFORM'’s setting. The tipping function is used to orient the part
in the stamping direction. It allows the user to translate and/or rotate the part about any axis. The options
in the tipping function are shown in Figure 6.1.27.

# Tipping EEI)

Auto-Tipping |

¥ Tipping With The Geometry

— Tip Check

[ Diraw Depth

— Manual Tipping

¥ Riotation 4.0

[ Translation |2 .0

Tipping Result:
0050000 degress

Exit Feset

Figure 6.1.27 Tipping

Die must be defined before tipping. The program will display a DYNAFORM QUESTION window,
Figure 6.1.28, to prompt the user.

Dynaform Question

Do you want to assign current part as Die?

Yes

Figure 6.1.28 Dynaform Question window
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YES will assign the current part to the die, and NO will exit the function.

6.1.7.1 AUTO-TIPPING

This function automatically converts the die to stamping position by averaging all normal direction vectors
of elements to minimize the undercut and draw depth. In addition to the automatic tipping function, the user
can tip the part around the U-,V-,W-axis to a more useful draw direction. See Figure 6.1.29.

nnnnnnnnnn

Before Tipping After Tipping
Figure 6.1.29 Tipping Check

Note: eta/DYNAFORM will automatically calculate the Tipping center. There is a default tipping Local
Coordinate System at the tip center. The UVW direction is consistent with XYZ of the Global Coordinate
System. The W-axis is always the drawing direction. The functions on the Tipping page rotate the part in a
way so that the W-axis will be the drawing direction.

6.1.7.2 TIPPING WITH GEOMETRY (TOGGLE)

If this option is toggled ON, DYNAFORM will tip all the parts defined as DIE. Geometry (surface, line) in
the DIE will be rotated and translated with mesh.

6.1.7.3 TIPPING CHECK

After the Auto and Manual Tipping operation, it is recommended to use the UNDER CUT and DRAW
DEPTH functions to check the tipping result.

e UNDERCUT (toggle)

A contour plot will show the region in the DIE where under cut occurs. A red region indicates
severe under cut of which the backdraft is less than zero degrees. A blue region indicates a
marginal area with an approximately 1~3 degree draft angle. A green region indicates a safe
region of which the drawing angle is greater than 3 degrees.
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DRAW DEPTH (toggle)

A contour plot shows the draw depth relative to the binder on the DIE. Different draw depth
ranges are displayed with different colors on the DIE. Draw Depth is estimated with reference to
the Point of the First Contact. When the Die/Punch is closed, the first point on the blank in
contact with the Punch is locked. The rest of the part will be stretched from this point.

6.1.7.4 MANUAL TIPPING

Auto Tipping might not be satisfactory due to an unbalanced mesh pattern or part shape. A manual tipping
function is provided for the user to further tip the DIE. The DIE can be rotated or translated on the U-, V-,
or W-axis.  Using the U+/-, V+/-, W+/- buttons performs the tipping operation according to the increment
defined in the dialog window. The tipping check will be visible if the UNDER CUT or DRAW DEPTH
button is toggled ON.

ROTATE

Select ROTATE, and enter a value for rotate angle in the data window. Click on the U+(-),
V+(-), and W+(-) buttons that represent rotate axis, and the model will be rotated by that angle
about the selected axis.

TRANSLATION

If TRANSLATION is selected, the U+(-), V+(-), W+(-) buttons represent translation direction.
The value in the TRANSLATION DATA window is the incremental displacement along the
selected axis.

6.1.8 OUTER SMOOTH

The functions in the OUTER SMOOTH menu are used to smooth the outer boundary of a part. There are
four functions in this menu as shown in Figure 6.1.30.

1. ROLLER

2. MORPHING

3. CORNER SMOOTH
4. EXPAND
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#= Outer Smooth |Z| |E| le

[0 1] 2| o]
Par‘[NamellGS_T

Roller

Raoll Radius: |300.00

Create Boundary |

Fill Boundary |

Indo Exit |

Figure 6.1.30 Outer Smooth Options
6.1.8.1 ROLLER

This function allows the user to roll a cylinder with a defined radius along the boundary and fill the gap
region between the part boundary and the cylinder.

# Outer Smooth |:| |§| El

OO
F'artNamelIGS_T

Roller

Roll Radius: [300.00

Create Boundary |

Fill Baundary |

Undo Exit |

Figure 6.1.31 Roller
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Once this function is selected, a dialog window as shown in Figure 6.1.31 will be displayed. The default
radius of the cylinder is 300 in the ROLL RADIUS window.

1. After the desired radius is entered, click the CREATE BOUNDARY button to show the new
boundary line with the cylinder rolled along the part boundary. It the result is acceptable,
click the FILL BOUNDARY button to fill in the mesh in gap region. A new part will be
created to include the filled mesh and will be automatically added to the DIE.

2. UNDO will remove the filled mesh in the gap region and allow the user to go back to the
original part. Figure 6.1.32 shows the result of a typical roller operation.

Figure 6.1.32 Roller Example

3. Click the CLOSE button, and the function exits.

6.1.8.2 MORPHING

This function allows the user to modify the part mesh locally by morphing the boundary line of the part.
Figure 6.1.33 shows the dialog window of the MORPHING function.
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= Quter Smooth |Z”E|E|

5] miysdys)

Fart Mame [IGS_ShiH

Morphing

Morphing Boundary ‘

Fill Boundary ‘

Lindao Exit |

Figure 6.1.33 Morphing

1. Click the MORPHING BOUNDARY button, and the boundary of the Die will be
highlighted.
The program will prompt the user to select two points on the part boundary to define the
morphing region. Figure 6.1.34 shows the selected region on the part boundary.

—

ETA/DYNAFORM

Figure 6.1.34 Select Morphing Boundary
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2. After two points are selected, a dialog window will be displayed as in Figure 6.1.35. There are
three options in this window to allow the user to morph and smooth the boundary line.
Figure 6.1.36 shows the smoothed boundary.

# Curve Edit =]

Simpli’r;.-" Smooth ‘ Morphing ‘ Edit
— Smooth Method
+ Manual

% Through Fixed Paoints

loooo ||

Select Fixed Points ‘

Reselect Curve |

QK Apply Cancel

Figure 6.1.35 Curve Edit

3. Click FILL BOUNDARY to fill in the mesh between the original boundary and the smoothed
boundary. The result is shown in Figure 6.1.36.

ETA/DYNAFORA ETA/DYNAFORA

Figure 6.1.36 Morphing Result
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4. UNDO will remove the mesh from the gap region, allow the user to go back to the original
boundary and put the newly created part in IGS_SMH. PART NAME enables the user to
name the part; it will be automatically assigned to Tool.

5. Click the CLOSE button to exit the function

6.1.8.3 CORNER SMOOTH

This function allows the user to smooth out the sharp angle of a part with a defined radius. The program
will generate a set of elements in a circular shape with the defined radius around the selected point.

When this function is selected, the program displays a window as shown in Figure 6.1.37. The default
corner radius is 30 as displayed in the CORNER RADIUS window.

= Outer Smooth E“El E|

o ajfel 0

Part Mame |CO0_ShiH

Carner Smooth
Caorner Radius: |30.00000C

Corner Smooth |

Undo Exit

Figure 6.1.37 Corner Smooth

1. After entering the desired corner radius, click the CORNER SMOOTH button, and the
program will highlight the boundary line of the part as shown in Figure 6.1.38.
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ETA/DYNAFDRH

Figure 6.1.38 Sharp Corner

2. The program prompts the user to select a node on the boundary for corner smooth operation:
SELECT ANODE FOR CORNER SMOOTH

3. After a node is selected at a sharp corner, the program will generate a set of elements around
the part boundary to form a circular shape around the corner. Figure 6.1.39 shows the result
of a corner smooth operation.

Figure 6.1.39 Corner Smooth
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4. UNDO will remove the mesh from the corner smooth to allow the user to go back to the
original boundary.

5.  Click the CLOSE button to exit the function.

6.1.8.4 EXPAND

The Expand function will add one or two rows of elements to the part boundary to round off the outer edge
with formable radii of approximately 3mm. When this function is selected, a dialog window as shown in
Figure 6.1.40 will be displayed. The value in the extension field is the default extension value for the
current part.  The user can enter a desired extension value.

o X
0 0| e
F'artNameIMES_T

Expand

Extension. |20.072525

Boundary Expand

Flatten Boundary Segment

Marph Boundary |

Fill Boundary

Smooth Corner

Lndo Exit

Figure 6.1.40 Boundary Expand

1. Click the BOUNDARY EXPAND button, and the extension boundary is highlighted as shown
in the left picture of Figure 6.1.41. The default extension value is calculated from the average
element size. The user can enter another extension value and click BOUNDARY EXPAND
again.
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2282

ETA/DYNAFORMA ETR/DYNAFORA

Figure 6.1.41 An Example of Boundary Expand

2. Select the MORPH BOUNDARY button to morph the boundary line. Refer to the
description of the MORPHING LINE function in Section 6.4.1.

3. The FLATTEN BOUNDARY SEGMENT function allows user to select two points on the
boundary line to flatten the line segment between the selected points.

4. When the morphed boundary is accepted, select FILL BOUNDARY to generate the mesh
between the original boundary and the extension boundary. See the right picture in Figure
6.1.37 for the filled mesh.

5. SMOOTH CORNER allows the user to select a sharp corner node to smooth out the corner.

Note: The sharp angle is determined by two adjacent boundary elements when the angle
between two boundary edges is greater than 30 degrees.

6. Click UNDO to remove the filling mesh and exit the function.
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6.2 BINDER

The functions in the BINDER menu are used to generate various types of binders. Figure 6.2 shows
the types of binder available in the BINDER menu.

— Binder Type

& o
Za

Figure 6.2 Binder Types

==

1. TWO-LINE BINDER

Uses two orthogonal cross lines to define the binder shape.
2. FLAT BINDER

Uses a flat rectangular surface to define the binder.
3. CONICAL BINDER

Uses a conical surface with two radii to define the binder shape.
4. BOUNDARY LINE BINDER

Uses the part boundary line or user-selected/created line to define the binder.
5. FLANGE BINDER

Uses the flanges on the part to define the binder shape.
6. FREE FORM BINDER

Uses the binder section lines from clicking locations (digitizing) on the screen to define the
binder.

A detailed description of each function is given in the following section.

6.2.1 TWO-LINE BINDER

The TWO-LINE BINDER function is used to create a binder with curvatures in both the X and Y
directions. The dialog window is shown in Figure 6.2.1.

eta/DYNAFORM 5.1 157



DFE(Die Face Engineering)

CHAPTER 6

# Binder

— Binder Type
‘ ‘

s
[ZalIN

— Binder Size

Binder Margin [4758.25
Binder Shit [(100.00

Define Binder Orientation ‘

Current View as V-W Plane ‘

Trim Reference Line ‘

Edit Boundary Line
Select Boundary Lines
Delete Section Line

Copy Section Line

Move Elinder| Rotate Elinderl

Modify Binder ‘

Mesh Binder ‘

Create| Delete| Exit ‘

Figure 6.2.1 Two-line Binder

BINDER MARGIN and BINDER SHIFT parameters are used to control the binder size and position

relative to the part.

® BINDER MARGIN

BINDER MARGIN allows user to expand the binder from the original binder. The original
binder is calculated by the part boundary. The value of the BINDER MARGIN is the distance

between the boundary of the original binder and the expanded binder.

® BINDER SHIFT

BINDER SHIFT is used to adjust the vertical distance between the part and the binder. If
the value of the BINDER SHIFT is positive, the binder will be shifted along the (-) Z axis
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direction. A negative value will shift the binder along the (+) Z axis. BINDER SHIFT directly
affects the draw depth of a part.

® DEFINE BINDER ORIENTATION

DEFINE BINDER ORIENTATION controls the U-V direction of the binder surface. TRIM
REFERENCE LINE adjusts the length of the Reference line, which controls the binder shape.

When the button is clicked, the program displays the part in the X-Y view. The program
will highlight the Point of First Contact with a white circle and prompt a message in the
MESSAGE window.

CLICK AND HOLD THE LEFT MOUSE BUTTON AT THE CROSS HAIR CENTER.
MOVE THE MOUSE TO ROTATE. RELASE THE MOUSE BUTTON WHEN DONE

The program draws two orthogonal cross lines on the binder as shown in Figure 6.2.2. The
line with an arrow head indicates that it is the U-axis of the binder surface. Click, hold and
move the mouse to obtain a desirable orientation of the U-V axes.

® TRIM REFERENCE LINE

The created binder is affected by the reference point, the orientation of the U-V axes, the
length of the U-V axes, and the part geometry.  If some of the details on the part are not
acceptable for the binder shape, the user can trim the reference line to adjust the curvature of
the binder. Refer to Figure 6.2.3, Figure 6.2.4 and Figure 6.2.5 for the binder created by
different lengths of U-V axes.

Figure 6.2.2 Two Control Lines Figure 6.2.3 Two Line binder (before trimming)
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Figure 6.2.4 Trim Reference Line Figure 6.2.5 Two Line Binder From Trimmed Reference Line

To create a binder follow these steps.

1. Enter the desired BINDER MARGIN and BINDER SHIFT.

2. Define the proper orientation of the U-V direction of the binder surface.
3. Adjust the binder shape by using the TRIM REFERENCE LINE.
4

Click the CREATE button at the bottom of the window. The program will create the binder
surface and put it in a new part called C_BINDER that will be automatically assigned to
TOOL (Binder). Refer to Section 9.1 for detailed explanation on the TOOL.

5. If the binder has already been created in C_BINDER part, DYNAFORM will display a
QUESTION window as in Figure 6.2.6.

Dynaform Question

Binder has heen created in C_BINDER part !
Do wou really want to recreate it?

Yes

Figure 6.2.6 DYNAFORM QUESTION window

YES - Recreate the binder with the current definition.
NO - Keep the old binder.

Once the binder is created, the editing functions are activated for the user. The editing functions are used
to modify the binder as shown in the lower part of Figure 6.2.7.
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= Binder

— Binder Type

Ay
7N

)

— Binder Size

Binder Margin [478.25
Binder Shit |100.00

Define Binder Orientation |

Current View as V-\W Plane |

Trim Reference Line |

Move Binder| Rotate Binder

Modify Binder |

Mesh Binder |

Create Delete Exit

Figure 6.2.7 Binder Adjustment Options

The description for each editing function follows.

® MOVE BINDER

This function allows the user to adjust the relative distance between the binder and the part.

The relative distance will affect the draw depth of the part.
button, and the program will display a dialog window as shown in Figure 6.2.8.

There are two methods to move the binder.

1. Select MOVE DIRECTION U,V or W and enter the move vector directly in the data
window. The value in the data window is the translation distance of the binder.

Click the MOVE BINDER

Click APPLY once, and the binder will be moved along the selected direction with the

defined distance.

Toggle ON the REVERSE OPERATION option, and the binder will be moved along
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the opposite of the direction selected when the user clicks APPLY.

2. Use the slider to move the binder. Move the slider to the right, and the binder will be
moved to the positive direction along the selected axis. Move to the left, and the binder
will be moved in the opposite direction. Click APPLY to accept the new binder
position.

The total binder movement will be displayed in the data window below the slider. The
program will display the binder in the new position as the user moves the slider.

—— hlove Directian

s o oo
LI 0.00
o w oo

65.60

[~ Reverse Operation

ok | Apply |

Figure 6.2.8 Move Binder

® ROTATE BINDER

This function allows the user to rotate the binder to a desirable orientation relative to the part.
Click the ROTATE BINDER button, and the program will display a dialog window as in
Figure 6.2.9. This function enables the user to create or select a Local Coordinate System
(LCS) for rotating the binder. The binder is rotated about the W axis of the LCS.
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= ROTATE aRCLE [_ | 0)[X]

Center of Rotation ‘

Rotate Diraction

Y 0.00
o W 0.00

0.0o
[ Reverse Operation
Local Coordinate System——;
’7 Create ‘ Select ‘

Ok | Apply ‘

Figure 6.2.9 Rotate Binder

After defining the origin, the LCS is created with U, V and W parallel to the Global
Coordinates. The program will display a dialog window as in Figure 6.2.10 to define the LCS.

Select a point as the origin and click OK to create the LCS.

# Input Coo. .. E”El E|

Select by Cursor

7*_+/><

i % Point
< LGS * ABS

L A & DRYE

#. |0.000000
(0000000
Z. |0.o0o0on

Apply Input Walue |

Reset | Reject |

Ok | Cancel |

Figure 6.2.10 Select Origin of the LCS
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Click the SELECT button in Figure 6.2.9, and the program will display the SELECT LCS
menu to prompt the user to select an existing LCS.

Once the LSC is defined, the user has a choice of either rotating the binder by the defined
rotational angle or using the slider to rotate the binder in dynamic mode.

To define the rotation, the user may select the U, V or W axis and enter the rotational angle in
the data window next to the axis. Click one of the following buttons.

Click APPLY once, and the binder will rotate counter clockwise about the selected axis of
the LCS with the defined angle.

Click OK to exit the function.

Toggle ON the REVERSE OPERATION option, and the binder will rotate about the defined
axis of the LCS in the opposite of the selected direction when the APPLY button is clicked.

To use the slider, the user selects the U, V or W axis and moves the slider to rotate the binder. Move the
slider to the right to rotate the binder in a counter clockwise direction about the selected axis. Move the
slider to the left to rotate in the opposite direction. The program shows the new binder position as the user
moves the slider.  Click APPLY to accept the new binder position.

The program displays the total rotational angle about the selected axis in the data window
below the slider.

MODIFY BINDER

This function provides the user with four options to edit the binder by modifying one of two
cross section lines on the binder.

Click the MODIFY BINDER button, and the program displays the SELECT LINE window
and prompts a message, SELECT ONE LINE TO EDIT. Two cross section lines are
displayed as shown in Figure 6.2.11.
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L

ETA/DYNAFORM

Figure 6.2.11 Edit Binder

After selecting a section line, the program displays a CURVE EDIT window. There are four
option tabs available to the user.

1.

SIMPLIFY

This function simplifies the selected curve by reducing the number of points of the
line. Refer to Figure 6.2.12 for the dialog window.

TOL

These are the criteria used to simplify the curve. If the distance between two
adjacent points is less than the defined criteria, one of the points will be removed
from the curve

PREVIEW

This function shows the new section line after some points are removed

RESELECT CURVE
This function enables the user to select the other section line to be simplified.
APPLY accepts the simplified curve without exiting the function.

OK accepts the simplified curve and exits the function.
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CANCEL discards the simplified result and exits the function.

#= Curve Edit Q|E|E|

Simp]ify| Smnnth‘ Mnrphing| Edit ‘

TOL: (N

P reviewy |

Reselect Curve |

(0] 54 Apply Cancel

Figure 6.2.12 Simplify Curve

SMOOTH

This function enables the user to smooth the selected section line. There are three
methods to smooth the section line. Refer to Figure 6.2.13 for the available
methods.

AUTO SMOOTH

If this function is toggled ON, the program will automatically smooth the selected
section line. .

MANUAL SMOOTH

If this function is toggled ON, the slider and SELECT POINT button will be
activated.

The user can enter any value between 0 and 1.0 in the data field next to the slider as
the smooth coefficient and click the APPLY button to smooth the curve. The user
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can also drag the slider to smooth the curve in dynamic mode. The program will
display the smoothed curve as the slider is moved. The data field next to the slider
will be updated simultaneously to show the user the smooth coefficient. ~Click
SELECT POINT to select constraint point(s) on the curve. Only the points other
than the selected points will be smoothed on the curve.

THROUGH FIXED POINTS

When this function is toggled ON, the SELECT POINT button will be activated.
Click the SELECT POINT button, and the program will highlight all the points on
the selected curve. A new spline curve will be created passing through the selected
point(s).

# Curve Edit

Simplifyé ‘Morphing| Edit |
— Smaooth Method
@ Auto

+ Manual

< Through Fixed Points

loooo | ]

Select Fixed Points |

Reselect Curve |

QK Apply Cancel

Figure 6.2.13 Smooth Curve

MORPHING

This function allows the user to modify the section line by morphing. There are
four methods available in the MORPHING function. Figure 6.2.14 illustrates the
characteristics and results of each morphing method.
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DIFFERENT TYPES OF SURFACE SECTION FOR MORPHING

Type 1 - No constraint. Curvature at Control
Point and Edge Point change.

C1 not equal to C.
E1 not equal to E.

This is the shape currently used

. Control in all morphing types. No very suitable.
Edge E .
Point Point
Note: C - Angle between the element plane and hortizontal plane
at Control Point. C1 - Angle C after morphing.
E - Angle between the element plane and hortizontal
iC plane at Edge Point. E1 - Angle E after morphing.
— ¥
E1 C . .
+ Type 2 - Constraint at Control Point. Curvature at Control
+ Point does not change. Curvature at Edge
Edge E Control Point changes. E1 notequlatoE.
: Point This type can be an option for Edge morphing and
Point yp L P q phing
Interior morphing. Mot for Corner Morphing.
c
¥
4 Type 3 - Constraint at Control Point and Edge Point. Curvature
(E at Control Point and Edge Point do not change.
- This should be the default shape for Edge Morphin
[ g phing
Edge E \ Control and Interior morphing. It can be an option for
Point Point Corner Morphing.
e
.
"
\
Type 4 - Constraint at Edge Point. Curvature at Edge
5 ¥p q g9
‘ \ point does not change. The shape is partof a
T quarter ellipse. This should be the default shape
‘ Quarter ellipse / for Corner Morphing.
E
g
Edge t Control
Point Point
Figure 6.2.14 Morphing Methods
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NO CONSTRAINT - There is no constraint imposed on the section line when it
is morphed. The morphed shape will assume a natural spline curve. Refer to
Type 1 in Figure 6.2.14 for the section line change after morphing.

KEEP C ANGLE - The tangent at the control point on the section line is
constrained. The morphed shape will maintain the original tangent direction at
the control point of the section line. Refer to type 2 in Figure 6.2.14 for the
section line change after morphing.

KEEP E ANGLE - The tangent at both end points on the section line is
constrained. The morphed shape will maintain the original tangent direction at
the end points of the section line. Refer to type 3 in Figure 6.2.14 for the
section line change after morphing.

KEEP CONVEX - Maintains the convex sharp by changing the curvature of
the section line.

Figure 6.2.15 shows the dialog window for the MORPHING function. Click
SELECT MORPHING POINT to select the control point. The program will
highlight the points on the section line and prompt the user to select one as the
control point.  The program draws a vector at the morphing point to indicate the
morphing direction. The user may move the cursor to see the new shape of the
section line in real time. Click the RIGHT MOUSE BUTTON to accept the
morphed shape. Click APPLY to update the binder shape according to the
morphed section line. eta/DYNAFORM calculates a default morphing direction
that is normal to the section line and the binder surface. The user may click on the
USER DEFINE option to enter the desirable vector for the morphing direction.
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= Curve Edit

Simplify‘ Smooth |

|ND Constraint ﬂ

Select Morphing Point |

I user defne |
D (0.000
O |0.000
D (1.000

0.0

Rezelact Curnve |

(0]74 Apply Cancel

Figure 6.2.15 Morphing Curve

EDIT

This function provides a method to edit the section line by editing the points on the
select line.  Figure 6.2.16 shows the available options for editing the section line.

ADD POINT

When this option is toggled ON, the BY CURSOR LOCATION and BETWEEN
TWO POINTS buttons are activated.

The user may toggle ON the BY CURSOR LOCATION button to pick any location
on the section line to add a point.

Toggle ON the BETWEEN TWO POINTS option, and click the SELECT POINT
button. The program will display points on the section line and prompt the user to
select two adjacent points. After two adjacent points are selected, the program will
activate the POINT NUMBER field for the user to enter the number of points to be
added between two selected points.  If the second selected point is not adjacent to
the first one, the program will issue an error message, INVALID POINT SELECT,
REJECTED.

MOVE CURVE

This function enables the user to move a selected section line. The binder surface
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will be moved with the section line.  Toggle the option ON, and the program will
activate three data windows next to DX, XY and DZ. The user may enter any three
displacement vectors with respect to the global X, Y and Z direction. Click
APPLY to move the section line and the binder.

MOVE POINT

This function allows the user to move a point on the section line in order to move the
binder accordingly.

Toggle the option ON, and the SELECT POINT button and three data windows
next to DX, DY and DZ will be activated. The user may click SELECT POINT to
select a point on the section line, enter the displacement value with respect to the
global X, Y and Z direction, and click APPLY to move the section point. The
binder shape will be modified according to the new shape of the section line.

REMOVE POINT

This function enables the user to remove the control points from the selected section
line.

Toggle the option ON, and the SELECT POINT button is activated for the user to
select the point(s) on the section line. Click the MIDDLE MOUSE BUTTON to
complete the point selection. Refer to Figure 6.2.17 for an illustration of the control
points.

#= Curve Edit

Simplify‘ Smnoth| Mnrphing|§ Edit :

Edit Point

< Add Point & Move Curve
& Move Point & Remove Point

Select Point |

Reselect Curve |

0K Apply Cancel

Figure 6.2.16 Edit Curve
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ETA/DYNAFDREN

Figure 6.2.17 Control points on section curve

® MESH BINDER

This function is used to generate the binder mesh from the binder surface. DYNAFORM
displays a dialog window as shown in Figure 6.2.18.

#2 Element Size |Z“El[5__<|

Max Size:  |73.04|
Min Size:  |14.61

(0]14 | Cancel |

Figure 6.2.18 Mesh Parameters

The program calculates the default maximum and minimum element size of the mesh, based
on the shape and size of the binder surface. The user may enter the desirable value in the
data windows.
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MAX SIZE - Controls the maximum element size of the mesh.

MIN SIZE — Controls the minimum element size of the mesh.

® CREATE
This function creates a binder surface and adds it to the part called C_BINDER.

Note: If there is a part called C_BINDER in the current database, eta/DYNAFORM will
create a part called BINDEROL. Subsequently, if there is BINDERN, BINDERN+1
will be created. eta/DYNAFORM will recognize the binder created from the
Binder menu.

® DELETE
Deletes surface and mesh in the binder from the database.

® EXIT

Closes the BINDER dialog window.

6.2.2 FLAT BINDER

This function creates a flat binder. There are two methods to define the orientation of a flat binder as
shown in Figure 6.2.19.

DEFINE BINDER ORIENTATION

Refer to Section 6.2.1 for a detailed description defining binder orientation.

SELECT 3 NODE/POINT

This function enables the user to select three nodes to define binder orientation. The first two

nodes define the U direction of the binder surface, and three nodes determine the flat binder
surface.
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— BinderSize ———— |

Binder Margin |478.25
Binder Shift |100.00

Define Binder Orientation ‘

Current View as V-W Plane ‘

Select 3 Mode/Point |

Edit Boundary Line ‘

Select Boundary Lines |

Delete Section Line |

opy Section Line |

Move Elinder| Rotate Elinderl

Modify Binder ‘

Mesh Binder ‘

Create | Delete | Ext |

Figure 6.2.19 Flat Binder

The direction of the UV line of the binder surface can also be set by the DEFINE BINDER
ORIENTATION button.

All other functions are the same as in TWO-LINE BINDER as described in Section 6.2.1.

6.2.3 CONICAL BINDER

This function is used to create a conical binder. The program uses the radius defined at each end of the

binder to control the conical shape. Once the function is selected, RADIUS 1 and RADIUS 2 data
windows are activated as shown in Figure 6.2.20.
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— Binder Typg —M8M8M8@
s g W | V= c:i}‘
— Binder Size ————————
Binder Margin [478.25
Binder Shift 100.00

Define Binder Orientation

Current View as V-\W Plane |

¢ Radius 1. |2187.65
¢ Radius 22 |2187.65

D

elete Section Line

Copy Section Line

Maove Elinder‘ Rotate Elinder{

Modify Binder

Mesh Binder |

Create | Delete | Eat |

Figure 6.2.20 Conical Binder

Figure 6.2.21 shows a typical conical binder.

The slider in the dialog window allows the user to change the radius by moving the slider. Radius 1 and
Radius 2 may be changed simultaneously or separately. Click on the radio button next to Radius 1 and
Radius 2 to activate the slider effect. Radius 1 is the starting radius at the tail end of the U direction that is
marked with an arrowhead. Radius 2 is the end radius on the opposite end of the binder. The program
will display the binder in real time as the user moves the slider to change the radius.
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Figure 6.2.21 Conical Binder

Note: DYNAFORM calculates the default conical Radius 1 and conical Radius 2 based on the size
and shape of the part.

6.24 BOUNDARY LINE BINDER

This function generates a binder surface from the boundary line of a part. Once the icon is clicked, the
program displays a dialog window as shown in Figure 6.2.22.
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— Binder Type

& _,55*‘ e
— BinderSize ————
Binder Margin [478.25
Binder Shit [0.00

Define Binder QOrientation

Current ‘u"im‘ as H—H'.I' Elane

|
Create Boundary Lines |
EditBoundary Line |

Select Boundary Lines

Delete Section Line

Copy Section Line ‘

Maove Elinder| Rotate Elinderl

Modify Binder |

Mesh Binder |

Create‘ Delete| Exit ‘

Figure 6.2.22 Boundary Line Binder
The following functions are used to generate the Boundary Line binder.
DEFINE BINDER ORIENTATION
This function defines the UV-direction of the binder surface. The cross line with the arrow

controls the surface shape and must be parallel to the direction of the part boundary. Figure
6.2.23 shows a typical orientation of the U-V axes relative to the part.
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Figure 6.2.23 Define Binder Orientation

CREATE BOUNDARY LINES

This function creates the boundary lines of the part. The program will create the boundary line of
the part mesh and put in the current part.  Figure 6.2.25 shows typical boundary lines of a part.

EDIT BOUNDARY LINE

The functions in this menu are used to edit the boundary lines generated from the CREATE
BOUNDARY LINE function. Figure 6.2.24 shows the options available to edit the boundary
line. The description of edit line functions is given in Section 5.1.

Boundary ...

s

/M|}<

oK |

Figure 6.2.24 Edit Boundary Line

Figure 6.2.25 Created Boundary Line

SELECT BOUNDARY LINE

This function is used to select the desired boundary lines to generate the binder surface. The
selected line will be highlighted as shown in Figure 6.2.26. Click the CREATE button to
generate the binder surface. The generated binder is shown in Figure 6.2.27.
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Figure 6.2.27 Created Binder

If the created binder is not acceptable, the user may edit the boundary line and create it again.

For a detailed description of other editing functions, refer to Section 6.2.1, TWO-LINE BINDER.

6.2.5 FLANGE BINDER

This function generates a binder surface from the character lines of flanges of a part. Figure 6.2.28 shows
the available functions in the FLANGE BINDER dialog window.
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Figure 6.2.28 Flange Binder

The operation of FLANGE BINDER is similar to BOUNDARY LINE BINDER except that the user must
select either elements or surfaces to define the flanges of a part.

DEFINE BINDER ORIENTATION
This function defines the UV-direction of the binder surface. The cross line with arrow controls the

surface shape and must be parallel to the direction of the part boundary. Figure 6.2.23 shows a typical
orientation of the U-V axes relative to the part.

SELECT FLANGE ELEMENTS

This function is used to select elements on the flanges of a part. The program will display the SELECT
ELEMENT dialog window for the selection of elements. Refer to Section 4.3.2 for a detailed
description.
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SELECT FLANGE SURFACES

This function is used to select surface on the flanges of a part. The program will display the SELECT
SURFACE dialog window in order to select surfaces. Refer to Section 4.3.3 for a detailed description.

EDIT BOUNDARY LINES

This function allows the user to edit the boundary lines of the flange surface where it is not suitable to
generate the binder surface.  See a detailed description on the EDIT LINE functions in Section 6.2.1.

After the elements or surfaces are selected for the flanges, click the CREATE button to create the binder
surface. Figure 6.2.29 shows typical flange elements of a part.

4

!

T
X
etn/ovnaForn

Figure 6.2.29 Selected elements on flanges

Figure 6.2.30 shows a typical binder surface generated from the flange elements.
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Figure 6.2.30 Typical Flange binder

For a detailed description of other binder editing functions, refer to Section 6.2.1, TWO-LINE BINDER.

6.2.6 FREE FORM BINDER

This function generates a binder surface from the section lines of binder defined on the screen. Figure
6.2.31 shows the available functions in the FREE FORM BINDER dialog window.
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# Binder BEE
— Binder Type

A =| 5| o)
— Binder Size

Binder Margin [478.25

Define Binder Orientation |

Current View as V-W Plane |

Define Section Line ‘

Mesh Binder |

Create| Delete| Exit ‘

Figure 6.2.31 Free Form Binder

DEFINE BINDER ORIENTATION

This function defines the UV-direction of the binder surface. The cross line with arrow controls the
surface shape and must be parallel to the direction of the part boundary. Figure 6.2.2 shows a typical
orientation of the U-V axes relative to the part.

CURRENT VIEW AS V-W PLANE

This function enables the user to use the current view to define the points of the binder section line. For
certain parts, it is not obvious to define the binder U-V axes from the top view using DEFINE BINDER
ORIENTATION function. The user rotates the part to a view that is suitable to define the binder section.
Clicks the CURRENT VIEW AS V-W PLANE button to define the binder U-V plane according to the
current view. The program will define the binder V axis parallel to the screen X direction (from left to
right). The binder W axis will be defined parallel to the screen Y direction (from bottom to top). The
binder U axis will be obtained by the right hand rule (normal from the screen). In summary, the binder
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V-W axes are parallel to the screen X-Y axes. The user will be able to define the binder section line in the
current view.

DEFINE SECTION LINE

This function is used select locations on the screen to define the section line at both end of the binder along
the binder U axis. The program will display the part model in binder V-W plane automatically and prompt
the user the following message.

CLICK LOCATIONS ON THE SCREEN TO DEFINE SECTION LINE
CLICK LEFT BUTTON TO SELECT, RIGHT TO REJECT, MIDDLE TO EXIT

The user may define as many locations on the screen as necessary to define the section line. The program
will extend the section line according to the Binder Margin defined in the dialog window. Figure 6.2.32
shows a typical section line defined on the screen.

S i

Figure 6.2.32 Typical section line defined by locations on the screen

DYNAFORM assigns the defined section line to both ends of the binder (along the binder U direction)
according to the Binder Margin. The user may use the editing function to modify the section either or
both section lines.

DEFINE CONTROL LINE

This function allows the user to define the shape of the binder along the binder U direction. If the user
does not define the control line, the program will use a straight line between the section lines at both end of
the binder.  Once this function is activated, the program will display the part model in binder U-W plane
to prompt the user to select location on the screen to define the control line.

CLICK LOCATIONS ON THE SCREEN TO DEFINE CONTROL LINE
CLICK LEFT BUTTON TO SELECT, RIGHT TO REJECT, MIDDLE TO EXIT

The user may define as many locations on the screen as necessary to define the control line. The program
will map the control line to joint the section lines. Figure 6.2.33 shows a typical control line joining the
section lines.
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Figure 6.2.33 Typical control line joining section lines

EDIT SECTION LINE

This function allows the user to modify the shape of the section line or control line. See a detailed
description on the EDIT LINE function in Section 6.2.1.

DELETE SECTION LINE

This function allows the user to delete the section line or control line. If a section line is deleted, the
program will assign the existing section line to the opposite end of the binder. If the control line is deleted,
the program will return to the default setting. That is to use a straight line between the section lines at
both end of the binder.

COPY SECTION LINE

This function allows the user to copy the section line to the opposite end of the binder. It is usually done

after a section line is modified and the user wishes to have the identical section line on the opposite end.
The user would delete the other section line before executing this function.

Figure 6.2.34 shows a typical free from binder with a curved control line.
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Figure 6.2.34 Typical free form binder with control line

For a detailed description of other binder editing functions, refer to Section 6.2.1, TWO-LINE BINDER.
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6.3 ADDENDUM DESIGN

The functions in this menu provide the tool to create addendum surfaces and mesh on a part. The
ADDENDUM dialog window contains all the functions for the generation and modification of outer or
inner addenda. The functions in this menu are organized into three sections: Master Profiles, Addendum
and Profile. Figure 6.3 shows the ADDENDUM dialog window.

% Addendm ... [ ]0|fX]

Auto Addendum |

Master Profiles

M ey | mmdmr| DEIETE‘

W Auto Update Addendurm
W Addendum Mesh
[ Profile

Addendum

Assign| Patch | Delete

Move | Cu:umf| irrar

|
Marph | annth| herge ‘
|

pdate Addendum ‘

Profile
Insert | Delete |

Modify | Otient |

Create Addendurm Surface |

Close |

Figure 6.3 Addendum Design
Note:

1. The ADDENDUM menu requires that the Binder be defined in the database.
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2. When the ADDENDUM menu starts for the first time, DYNAFORM will create three parts in the
database: POP_LIN, PROFILE and ADDENDUM.

6.3.1 AUTO ADDENDUM
eta/DYNAFORM provides an option to automatically create the addendum. The created addendum is

compatible with the manual profile and may be edited by the addendum editing functions. DYNAFORM
displays a dialog window as shown in Figure 6.3.1.

#= Auto Addendum E“ m| |E]

—Hlank Parameters—

Material
Thickness 1.00
Create | Fead |

Cloge |

Figure 6.3.1 Auto Addendum

Because this function is based on a one step code, the user is required to supply the material property.
Click CREATE, and the program will start the AUTO ADDENDUM solver to create the addendum.

READ enables the user to read in a set of profiles saved in a *.txt file.

6.3.2 MASTER PROFILE

A profile is a cross section line of the addendum that is usually cut along the outer boundary of a part with
the direction normal to the boundary. Master profile is used as the primary reference profile for the global
addendum geometry. The global setting for profile parameters such as Width , Height, Radii and Angles
are used as default for all other profiles. For various distances between part and binder around the
addendum, only height and length may be varied from the master profile.

The displayed master profile does not represent the real geometry at every section on the addendum as the
distance between part and binder varies. The displayed master profile is a schematic drawing with respect
to the settings for Width, Height, Radii and Angles.

Click the NEW button from the ADDENDUM menu, and DYNAFORM will open the PROFILE display
window. This window shows the master profile with the end section of the part and binder geometry.
Figure 6.3.2 shows a Type 1 master profile with two radii.
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— Profile Type Operation

Length 114.4

! n

1% R AN S N =2 P s

Parameter

Radiug Anale Wyidth Flus
Die:[10.000 wiall:[15.000 PO:[32.482 Part: [0.000
Bar:{10.000 Bar:|15.000 Bar:|80.000 Die: [0.000

Height Slops
CBar:|10.000 CHar: |15.000 Bar:(15.000 Bar: {0.000
Part:[10.000 Part [30.000 CBar:|-30.000 CBar. [0.000
Ok | Apply | Cancel

Figure 6.3.2 Master Profile

The dotted circles represent various radii parameters that can be interactively changed. Using the LEFT
mouse button, click and drag a circle perimeter. The program shows the radius of the circle in the
corresponding data window under the Radius column.

There are four different dashed lines that can be used to adjust the position of the circles. Using the LEFT
mouse button, click and drag the line to move the circle. The program will display the corresponding
parameters in the data windows.

The total length-of-line of the profile is displayed at the lower right corner of the PROFILE GRAPHIC
window.

These lines or circles may also be modified using the corresponding data boxes. Figure 6.3.3 shows all
the available parameters.
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Figure 6.3.3 Various Addendum Parameters

Note: The user should create different profiles using these lines to develop a feeling for the control
parameters. In some cases some parts of a profile may not be moved in certain directions to prevent
unreasonable addendum designs.  The user should also change different parameters to see the
effects on the profile.

WIDTHS:

Bar: Determines the width of the drawbar.
PO Line: Determines the position of the punch opening line (PO Line).

HEIGHTS:

Bar: Determines the height of the drawbar.
CBar: Determines the position of the CB height line (Counter bar) with respect to part boundary.
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There are 6 types of master profiles available in DFE.

TYPE1

Type 1 profile is used primarily for most parts’ vertical edge. This type of profile will produce a tangential
transition from the part boundary to the binder surface. Bar width, Bar height and CB height are
deactivated as shown in Figure 6.3.4.  This type of profile is always extended from the part boundary.

10

T

-10

-20F

=30 P

40 |

-a0

-B0 J
-T0 P

-80

-a0 "

-100 \

_110 1 1 I} L 1 1 I} L 1 I}

-10 0 10 20 30 40 a0 60 To a0 90 100 11Dv
Kl I— ﬂ_‘
— Praofile Type Cperation

Length 105.7
.
L[] e8|
Parametars
Radius Angle Width Plus
Die: (10.000 Wil 1.000 PO 52 452 Part: (0.000
Bar:{10.000 Bar:{15.000 Bar: |50.000 Die: |0.000
Height Slope
CBar | 10.000 CBar|15.000 Bar:{15.000 Bar:|0.000
Part:[10.000 Part:[1.000 CBar: |-30.000 CBar: [0.000
Ok | Apply Cancel

Figure 6.3.4 Profile Typel
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TYPE 2

Type 2 profile produces the shortest distance between the part boundary and the punch opening line. Bar
width, Bar height and CB height are deactivated as shown in Figure 6.3.5.

10 =
0
-10
=20
-30
-40
=40
-60
=70
-80
-a0
-100
_110 1 l l I} 1 l l I} 1 l l
-10 0 10 20 30 40 a0 60 To a0 90 100 11IJv
Kl I Ll_‘
—— Profile Type Operation
of—— Length 114.4
Al
W AR Y =Tl
Parameters
Radius Angle Width Plus
Die: {10,000 wail:[15,000 PO:[32.482 Part: [0.000
Bar:{10.000 Bar:{15.000 Bar: |50.000 Die: |0.000
Height Slope
CBar | 10.000 CBar|15.000 Bar:{15.000 Bar:|0.000
Part[10.000 Fart: [30.000 CBar: |-30.000 GBar: [0.000
Ok | Apply | Cancel

Figure 6.3.5 Profile Type 2

The position of PO depends on the Punch Radius, Die Radius and Part Plus width (if not zero).

192 eta/DYNAFORM 5.1



DFE(Die Face Engineering)

CHAPTER 6

TYPE3

Type 3 profile is similar to Type 1 with an added step in the middle of the profile. The height of Bar is
measured from the tangential extension of the part. Bar width is set to minimum and is not activated. CB
height is also switched off. Figure 6.3.6 shows the TYPE 3 PROFILE dialog window.

ok
-10
-20F
=30 P
40
-0
-B0 J
-T0 P
-80
-a0 | 1
N
-100
110 | | | | | | | | |
-10 ] 10 20 an 40 a0 &0 70 an 0 100 11IJv
4| I— Ll_‘
— Prafile Type COperation
Length 124.4
:
LA N W 2| B |ZE]
Parameters
Radius Angle Width Plus
Die: [ 10.000 wiall: | 15.000 PO:|45.282 Part {0.000
Bar:|10.000 Bar:{15.000 Bar: |50.000 Die: |0.000
Height Slope
CBar |10.000 CBar:|15.000 Bar: |-4.933 Bar (0.000
Part:[10.000 Part: [45.000 ©Bar: |-30.000 €Bar {0.000
Ok | Apply | Cancel

Figure 6.3.6 Profile Type 3
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TYPE 4
Type 4 profile is similar to Type 2 with an additional step in the middle of the profile. CB height is

measured from part boundary. Bar width and Bar height are deactivated.

TYPE 4 PROFILE dialog window.

Figure 6.3.7 shows the

]
-10
-20
=30 |
40
-a0
-60 [ J
-70 P
-80 [
-0
-100 \\“"
110 | | | | | | | | | | |
-10 ] 10 20 an 40 a0 &0 70 an a0 100 110
Kl I Ll_‘
— Prafile Type COperation
Length 125.2
.
LS v e e
Parameters
Radius Angle Width Plus
Die: [ 10.000 wiall: | 15.000 PO:[47 829 Part {0.000
Bar: (10.000 Bar:|15.000 Bar |71.000 Die: (0.000
Height Slope
CBar [10.000 cBar:[15.000 Bar: {-4.000 Bar: {0.000
Part {10.000 Part:[90.000 cBar [-27.000 cBar [0.000
Ok | Apply | Cancel

Figure 6.3.7 Profile Type 4
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TYPES

Type 5 profile is similar to Type 4 with the addition of a simple drawbar. Bar width and CB height are
deactivated as shown in Figure 6.3.8.
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4] I il
—— Profile Type Operation

LU N v v e

Parameters

Radius Angle Width Flus

Die: {10,000 wail:[15,000 PO:[35.416 Part: [0.000

Bar:{10.000 Bar:{15.000 Bar: 71.000 Die: [0.000

Height Slope
cBar: [10.000 cBar:[15.000 Bar: [-4.000 Bar: {0.000
Part: [10.000 Part: [90.000 CBar [-27.000 ¢Bar [0.000
Ok | Apply | Cancel |

Figure 6.3.8 Profile Type 5
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TYPE6

Type 6 profile is similar to Type 5 with the addition of a full-featured drawbar.

activated as shown in Figure 6.3.9.

All parameters are

0 |
15 |
0 i —
15 F \
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-30 F
45 F J
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-a0 F \_
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—— Profile Type

L _‘L \1‘ H ‘1_/1 Length 2251

Fararneters

Radius Angle Width Plus

Die: | 10.000 wiall: | 15.000 PO:|117.000 Part {0.000

Bar:10.000 Bar:{15.000 Bar:[71.000 Die: [0.000

Height Slope
CBar: [10.000 CBar:[15.000 Bar: [-4.000 Bar: [0.000
Part {10.000 Part:[30.000 cBar [-27.000 CBar [0.000
Ok | Apply | Cancel

Figure 6.3.9 Profile Type 6
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— Operatio

B‘

OPERATION

The functions under the OPERATION group are used to perform input/output and viewing of the master
profile.

SAVE

This function enables the user to save parameters of the current master profile to a profile (*.prf)
file. Click the SAVE icon to open the dialog window as shown in Figure 6.3.10.

Save Profile As

LookIn : | D:/dynaforma0/dir_dfe/ Ve F D

&1 11 prf

File Mame: || Save
File Type:  |Prafile file(™ prf) v Cancel

Figure 6.3.10 Save Profile Parameters in the File

‘ OPEN

This function enables the user to open a profile file (*.prf) to import the parameters into the
current master profile.

WINDOW ZOOM

Enables the user to define the corners of the zoom window by positioning the cursor on the profile
display window to zoom in a part of the profile.
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N}
L

= | FILL

Automatically rescales the profile to fill the profile display window.

After selecting NEW to add a Master Profile, the name of the profile will be added in the MASTER
PROFILE LIST window as shown in Figure 6.3.11.

Master Profiles
hMaster 1 ne 2

Master 2

= | Mndiﬂ-‘| DEIEtE‘

Figure 6.3.11 Master Profile Operations

Select a Master Profile from the list, and click MODIFY. The program will open a PROFILE window as
in Figure 6.3.2. The user may modify the selected Master Profile in this window.

Select a Master Profile from the list, and click DELETE to delete the selected Master Profile.

Note: If there is an addendum based on the modified master profile, DYNAFORM will automatically
update the addendum after the master profile is modified. If a region of the addendum is based on
the deleted master profile, this region will be deleted automatically.

6.3.3 ADDENDUM

This menu provides functions to create addendum from the master profile, edit and modify the addendum,
etc. The available functions in the ADDENDUM menu are shown in Figure 6.3.12.
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W Auto Update Addendum
W sddendum Mesh
" Profile

Addendum
Addendum 1 (Master 1) ~
Addendum 2 (Master 1
Addendum 4 (Master 2)
Addendum 5 (Master 1) =|

Assign| Patch | Delete

Mnrph| Smnnth| Merge

|
|
Move | Copy | Mirrnr|

Update Addendum |

Figure 6.3.12 Create and Edit Addendum

The following three options allow the user to control the update and display of the addendum and profile.
Each of the options can be selected individually any time during the addendum generation.

AUTO UPDATE ADDENDUM (toggle)

If this option is toggled ON, the addendum will be automatically updated when the profile is modified.
ADDENDUM MESH (toggle)

If this option is toggled ON, the addendum mesh will be displayed.

PROFILE (toggle)

If this option is toggled ON, the profiles will be displayed.

6.3.3.1 ASSIGN

eta/DYNAFORM provides two methods to create the addendum. If the BY SEGMENTS option is
toggled ON, the user is can create the addendum by multiple segments with different master profiles. If
the BY SEGMENTS option is toggled OFF, the entire addendum will be created based on a master
profile.

After the user selects a Master profile and clicks the ASSIGN button as in Figure 6.3.12, DYNAFORM
opens a dialog window (Figure 6.3.13).
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# Insert Add... E“El@

i @ lnner @ Corner

[ By Segrment

Select Reaion

Select Bdy

Apply Cloge

Figure 6.3.13 Insert Addendum
Select one of the options, Outer, Inner or Corner addendum, and click the APPLY button.
OUTER ADDENDUM (toggle on Outer)

If BY SEGMENTS is toggled ON, the SELECT REGION button is activated. Click SELECT
REGION, and the program highlights the outer boundary of the part and prompts with the following
message.

SELECT A NODE ON PART BOUNDARY AS STARTING POINT

After selecting a node on the part boundary, the program will prompt the user to select the end point of
the region.
SELECT A NODE ON PART BOUNDARY AS END POINT

After two nodes are selected on the outer boundary, click APPLY to create a partial addendum in the
defined region. Figure 6.3.14 illustrates a typical partial addendum.

If BY SEGMENT is toggled off, clicking the APPLY button will create the addendum around the
entire outer boundary. Figure 6.3.15 illustrates a typical complete addendum of a part.
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Point
Y

<

ETA/DYNAFORM
Figure 6.3.14 Create Addendum by Segment

Starting /v

End Point

Figure 6.3.15 Create the entire Addendum by a master profile

INNER ADDENDUM (toggle on Inner)

The SELECT REGION button will be activated when the INNER option is toggled ON.

If BY SEGMENTS is toggled ON, click the SELECT REGION button to select two nodes on the
same inner boundary. Click APPLY to generate the partial addendum in the selected region.

If BY SEGMENTS is toggled OFF, click the SELECT REGION button to select a node on an inner

boundary.

CORNER ADDENDUM (toggle on Corner)
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This function is used to connect a part with flange and the addendum. In this case, the flange may be
part of the binder. Refer to Figure 6.3.17 for a typical part with flange on the binder.

Follow these steps to create a corner addendum.

1.

When the CORNER option is selected, the dialog window in Figure 6.3.13 will change to
Figure 6.3.16.

Click the SELECT PROFILE button to select a profile on the addendum boundary. The
selected profile will be highlighted as shown in Figure 6.3.18.

Select two nodes on the part boundary as shown in Figure 6.3.19. The program will
prompt the user to conform if the defined corner is correct.  Click YES to accept the
defined corner region.

The APPLY button in Figure 6.3.15 is activated. Click APPLY to generate the corner
addendum as shown in Figure 6.3.20.

# Insert Add. .. E“El@

Twpe
POuter @ |nner

v By Segment

Select Region

Select Bdy |

Apply Cloge

Figure 6.3.16 Corner Addendum
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v ¢ '-.',:."'.Addendum

Figure 6.3.17 Flange on binder surface

Figure 6.3.18 Select end profile on addendum
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Corner addendum

Figure 6.3.20 Generated corner addendum

6.3.3.2 PATCH

This function is used to fill in a section of the addendum between two adjacent regions. The filled part of
the addendum is typically a transition area between two adjacent regions generated with different profile
types. Figure 6.3.21 shows typical addendum regions of different profile types.
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Type 4 profile

Type 2 profile

Figure 6.3.21 Transition area between two adjacent regions

Using this function, the program prompts the user to select two end profiles of adjacent regions.  After the
profiles are selected, DYNAFORM will fill in the portion of the addendum between the selected profiles.
Figure 6.3.22 shows a typical transition area generated by the patch function.
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Figure 6.3.22 Typical result of Patch function

6.3.3.3 DELETE

This function enables the user to delete the selected addendum. The user selects an addendum from the
ADDENDUM LIST window and clicks the DELETE button in as shown in Figure 6.3.12. The program
will highlight the selected addendum and display a dialog window as shown in Figure 6.3.23 to prompt the
user to confirm the deletion of the addendum.

= Dynaform Question CEIX)

Do you want to delete the selected addendums?

vos | e

Figure 3.3.23 Confirmation to delete addendum

Click YES to delete the selected addendum or NO to reject the selection.

6.3.3.4 MORPHING

This function enables the user to modify a segment of addendum by morphing the POP Line, Bar Height,
Bar Width, CBar Height and Wall Angle. Click one of the options and then the APPLY button,
DYNAFORM will display a dialog window as in Figure 6.3.24. The program will display the profiles in
red and the POP Line in blue as shown in Figure 6.3.25.
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Figure 6.3.24 Morphing Addendum Options

Figure 6.3.25 Profiles and POP Line

POP Line

This function allows the user to morph part of the POP Line. The program will prompt the user to
select the starting profile and end profile to define the region of the POP Line to be morphed. If there
are more than one profile region defined in the addendum, the program will highlight the starting and
end profile in each region with a circle at the profile.  After selecting two profiles, DYNAFORM will
prompt the user to confirm the region and will highlight the POP Line in the region as in Figure 6.3.26.
The operation of morphing the POP Line is same as the LINE MORPHING function described in
Section 6.4.1. Figure 6.3.27 shows the morphed POP Line and the related profiles. ~ After the POP
Line is morphed, click the CLOSE button to exit the dialog window. The program will update the

profiles and addendum according to the morphed POP Line. Figure 6.3.28 shows the updated
addendum.
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Figure 6.3.26 Selected POP Line for morphing the POP Line

Figure 6.3.27 Morphed POP Line and profiles
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Figure 6.3.28 Updated addendum according to the morphed POP Line and profiles

BAR HEIGHT

This function allows the user to morph the drawbar height of the profiles in the user-defined region.
The program will prompt the user to select the starting profile and end profile to define the region.
The operation is similar to POP Line morphing except that it morphs the control line on the top of the
drawbar to alter the drawbar height of the profiles.

BAR WIDTH

This function allows the user to morph the drawbar width of the profiles in the user-defined region.
The program will prompt the user to select the starting profile and the end profile to define the region.
This operation is similar to BAR HEIGHT line morphing except that it morphs the control line on the
top of the drawbar to alter the drawbar width of the profiles.

CBAR HEIGHT

This function allows the user to morph the counter bar height of the profiles in the user-defined region.
The program will prompt the user to select the starting profile and the end profile to define the region.

This operation is similar to POP Line morphing except that it morphs the control line on the bottom of
the counter bar to alter the counter bar height of the profiles.

BARWIDTH

This function allows the user to morph the wall angle of the profiles in the user-defined region. The
program will prompt the user to select the starting profile and the end profile to define the region.
This operation is similar to POP Line morphing except that it morphs the POP Line to alter the wall
angle of the profiles.
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6.3.35 SMOOTH

This function enables the user to modify a segment of addendum by smoothing the POP Line, Bar Height,
Bar Width, CBar Height and Wall Angle. The program will display a dialog window similar to Figure
6.3.24 and display the profiles and the POP Line in the graphic window as shown in Figure 6.3.25.

Select the SMOOTH option, click the APPLY button as in Figure 6.3.24, and the program will display a
dialog window as shown in Figure 6.3.29.

# Manual
< Through Fixed Points

Select Fixed Points |

oo ]

OK | Cancel |

Figure 6.3.29 Smooth Options

The smoothing operation of each option is similar to the morphing function except that the control line is
smoothed instead of morphed.

The following example of smoothing the POP Line demonstrates different smooth methods.
There are three methods to smooth the POP Line. Please refer to Section 6.2.1, EDIT BINDER, for a
detailed description of smooth methods.

AUTO SMOOTH

Smooths the entire POP Line automatically.

MANUAL SMOOTH

Smooths the entire POP Line by moving the slider. The SELECT FIXED POINTS option enables the
user to select more than one fixed point. These selected points will not be moved during the smooth

operation. A typical result of MANUAL SMOOTH WITH FIXED POINTS is shown in Figure
6.3.30.
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ETA/DYNAFORM

Figure 6.3.30 Manual Smooth With Fixed Point

THROUGH FIXED POINTS

This function allows the user to smooth a segment of the POP Line by selecting a number of fixed
points on the POP Line. Click the PREVIEW button to view the smoothed POP Line. If the
smoothed shape is acceptable, click APPLY to accept the smoothed POP Line. Click OK to exit the
SMOOTH dialog window. Click the CLOSE button in the SMOOTH ADDENDUM dialog window
to exit the menu. The program will update the profiles and the addendum according to the smoothed
POP Line.

6.3.3.6 MERGE

This function enables the user to merge (or map) the control line of the POP Line, Bar Height, Bar Width,
Wall Angle or CBar Height to a selected line. DYNAFORM will move the profiles according to the
distance from the control line to the selected line.

POP LINE

Modifies profiles according to the merged POP Line.

BAR HEIGHT

Modifies profiles according to the merged control line of Bar Height.
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BAR WIDTH

Modifies profiles according to the merged control line of Bar Width.

CBar Height

Modifies profiles according to the merged control line of Char Height.

Wall Angle

Modifies profiles according to the merged control line of Wall Angle.

Figure 6.3.31a illustrates the definition of a straight line to which the POP line can merge. Figure

6.3.31b shows the result of the profiles after the POP Line is merged to the selected line. The program
will update the addendum mesh after the MERGE ADDENDUM dialog window is closed.

Figure 6.3.31a  Merge POP Line Figure 6.3.31b Merge POP Line

6.3.3.7 MOVE

This function enables the user to move a region of addendum to another location. If there are more than
one addendum regions in the database, DYNAFORM will prompt the user to select a profile group.
PICK A PROFILE GROUP

The program will highlight the profiles and addendum in the selected group as shown in Figure 6.3.32a.
The program will then prompt the user to select a node on the part boundary as the starting point for
moving the addendum.

PICK NODE ON DIE BOUNDARY AS DESTINATION POSITION
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Lx'.

ETA/DYNAFORM

Figure 6.3.32a Move Addendum

LX'.

ETA/DYNAFORM

Figure 6.3.32b Move Addendum

DYNAFORM will open a DYNAFORM QUESTION window to confirm the moved location and will
highlight the new boundary on the part, Figure 6.3.32b.  If the location of the new boundary is not correct,
select NO to put the new boundary on the opposite side of the reference point as shown in Figure 6.3.32c.

Click YES to accept the boundary location.

6.3.32d.

4 Dynafors Question

Do you wantto move the addendurn to this region?

¥Bs i Mo |

LX.

ETA/DYNAFORM

Figure 6.3.32c Move Addendum

The selected addendum will be moved as shown in Figure

LX'.

ETA/DYNAFORM

Figure 6.3.32d Move Addendum
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6.3.3.8 COPY

This function copies the selected profiles and addendum to another location on the part boundary. The
operation procedure is same as the MOVE function except that the original addendum is kept in the
database.

6.3.3.9 MIRROR

This function generates the entire addendum defined for half symmetry by mirroring it about the symmetry
plane. The user must define the symmetry axis for the part in the DFE/PREPARATION menu in order to
use this function. Refer to Section 6.1.2, GEOMETRY TYPE, for the symmetry definition.

The mirror function of the program displays the symmetry axis. Select a region of addendum, and the
program will display the mirrored boundary and prompt the user for acceptance as shown in Figure 6.3.33a.
Click YES to accept. The mirrored result is shown in Figure 6.3.33b.

AN |

D EH

ETR/DYNAFORA

Figure 6.3.33a Move Addendum ETa/pYNAFORM - Figure 6.3.33b Move Addendum ¥

Note: If the generated addendum by the MOVE, COPY or MIRROR functions interferes with
existing addendum, the operation will be aborted.

6.3.3.10 UPDATE ADDENDUM
If the AUTO UPDATE ADDENDUM option is not selected, DYNAFORM will not update the addendum
after the user modifies the profiles. This function allows the user to update the addendum mesh according

to the modified profiles. If the AUTO UPDATE ADDENDUM option is selected, this function will not
be necessary.

6.34 PROFILE
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The profile functions enable the user to INSERT, DELETE, MODIFY or ORIENT one or more profiles.
Figure 6.3.34 shows the functions in the PROFILE section.

Profile

Insert | Delete |

Modify | Qrient |

Figure 6.3.34 Profile Options
6.3.4.1 INSERT
This function enables the user to insert a profile between two adjacent profiles in the same profile group.
The program displays the profiles and POP Line and prompts the user to select the first profile.

SELECT FIRST PROFILE

After the first profile is selected, the program prompts the user to select the second profile.
SELECT SCEOND PROFILE

After two adjacent profiles are selected, the program prompts the user to select a point on the part
boundary.

SELECT NODE ON PART AS STARTING POINT
After the user selects a node on the part boundary, the program prompts the user to select a point on the
POP Line

SELECT A POINT ON POP LINE
After a point on the POP Line is selected, the program inserts a profile between the boundary node and the
point on the POP Line. The inserted profile follows the same profile type of the original profile.

6.3.4.2 DELETE

This function enables the user to delete one or more profiles. The program displays a dialog window as in
Figure 6.3.35.

%2 Select Pr... E“E|g|

[ Exclude 1] profiles

Range |

Figure 6.3.35 Select Profile

The DEFAULT option allows the user to select profiles one at a time by using the cursor on the screen.
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RANGE
If RANGE is clicked, the program prompts the user to select the starting profile.

SELECT STARTING PROFILE

The program then prompts the user to select the end profile.
SELECT END PROFILE

The program highlights the profiles between the start and end. Select OK to delete the highlighted

profiles.

REJECT

This function enables the user to reject the selected profile.

OK

This function deletes the selected profiles.

CANCEL

Exits the function without deleting any profiles.

If the EXCLUDE option is selected, the selected profile will be excluded from the previous selection.

6.3.43 MODIFY

This function enables the user to modify a profile and automatically adjust the adjacent profiles to obtain
a smooth POP Line.

e  Select two profiles to define the region.

e  Select a profile with the cursor, or use the RANGE option to select a group of profiles in this
region.

e  After the profiles are selected, the program will display the PROFILE window as in Figure
6.3.2. The user can change profile types and/or change profile parameters. As profiles are
modified in the profile window, DYNAFORM will update the profile in the graphic window.

DYNAFORM will replace the selected profiles with the modified profile and update other
profiles in the selected region to maintain a smooth POP Line. If the AUTO UPDATE
ADDENDUM option is selected, the program will automatically update the addendum mesh
according to the new profiles.

6.3.4.4 ORIENTATION

The addendum consists of a number of profiles between the part boundary and the POP Line. This
function allows the user to select a profile to change the orientation relative to the POP Line
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The program gives the following message in the prompt area to prompt the selection of a profile.
SELECT PROFILE TO ORIENTATION

After a profile is selected, eta/DYNAFORM prompts the user to pick a location on the POP Line. The
program will move the selected profile to a plane defined by the original part boundary node and the new
POP Line location.

After completing orientation of the profile, click the RIGHT mouse button to exit the function. The
program will automatically update the addendum mesh if the AUTO UPDATE ADDENDUM option is
selected.

6.3.5 CREATE ADDENDUM SURFACE

This function automatically creates the surfaces based on the profiles and the POP Line. The created
surfaces are included in the part named ADDENDUM.
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6.4 MODIFICATION

Functions in this menu are used to modify line, surface or element and to complete Die Face design.
There are eight functions in this menu as shown in Figure 6.4.

LINE MORPHING

= DFE NODIF... [2|0|[X]

SURFACE MORPHING

ELEMENT MORPHING
CHANGE RADIUS

DRAWBAR

DRAWBEAD TRIM
LASER TRIM

BINDER TRIM
Exit Done Abort

Figure 6.4 Modification Options

6.4.1 LINE MORPHING

This function is used to modify a line by moving a control point on the line. The morphing operation is
described in the following steps.

1.
2.

The program opens the SELECT LINE window to select a line to morph.

After selecting a line, the program displays the Morphing Line dialog window as shown in
Figure 6.4.1.

MORPHING TYPES

There are three types of morphing: NO CONSTRAINT, KEEP C ANGLE and KEEP E
ANGLE. For a detailed description of the morphing types, refer to BSE/MODIFY
BINDER/MORPHING in Section 6.2.1. Click the arrow button to display the drop
down selection.

SELECT MORPH SEGMENT

This option allows the user to select a segment of the selected line to morph.  The
program will prompt the user to select two points on the line to define the morph segment.
If no morph segment is defined, the program will morph the entire selected line.
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# Morphing Opt... =][0|%]

|P{eep C Angle ﬂ

Select Morph Segment |

Select Control Point |

v Define Marph Direction

Select point for vector |

Yector components

DX |0.0000
DY: (00000
DZ:  [1.0000

Apply input value |

L.Indn| Reset|  Ext |

Figure 6.4.1 Line Morphing

e SELECT CONTROLPOINT

The user must select a control point to morph the line.  Click the left mouse button to
select new control point, middle mouse button to use the previous control point, or right
mouse button to return to cancel the selection.  Once the control point is selected, the
program displays the default morph vector at the control point. ~ Move the mouse to
morph the line.  The program shows the morphed result in real time. When the desired
morph result is obtained, click the left mouse button again to complete the morph
operation.  Click the right mouse button to cancel the morphing. If the user wants to
define another morph direction, check the DEFINE MORPH DIRECTION box to
activate the option.

e DEFINE MORPH DIRECTION

This option allows user to define a new morphing direction. Once this option is selected,
the program activates the SELECT POINT FOR VECTOR button and INPUT
COORDINATE window to allow the user to define the morph direction. Click the
SELECT POINT FOR VECTOR to select a point or node on the screen.  The new
morph direction is the vector from the control point to the selected point. The user may
enter the vector components directly in the VECTOR COMPONENTS window and click
APPLY INPUT VALUE to define the vector.
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e UNDO allows the user to reject the result from last morphing operation.

e RESET resets the selected line to the original shape after a series of morphing
operations.

3. Click EXIT to complete the morph operation. The program will display the SELECT LINE
window to enable the user to select another line for morphing.

4. Click CANCEL in the SELECT LINE window to exit the function.

6.4.2 SURFACE MORPHING

This menu allows the user to morph the selected surface. There are five functions in this menu as shown
in Figure 6.4.2.

*= Surface Mor... 20X

&| 5| &

Exit |

Figure 6.4.2 Surface Morphing Methods
1. INTERIOR MORPHING

This function allows the user to morph a surface by selecting a control point within the
surface domain. The user may morph the entire surface or a region on the surface.

e SELECT SURFACE window will prompt the user to select a surface to morph.

e After selecting a surface, the program will display a dialog window as shown in Figure
6.4.3.
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= Surface Inter... [Z][2|%)

Constraint Type:

|Keep E Angle ﬂ

orph Typ

Select Moroh Region

Select Control Point

[~ Define Morph Direction

Vector components

D 0.0

Undn| Reset‘ Exit |

Figure 6.4.3 Surface Morphing - Interior

e The drop down button, KEEP C ANGLE, allows the user to select the type of constraint
for morphing. The description of each constraint type is given in Section 6.2.1. Figure
6.2.14 illustrates the characteristics and results of each constraint type.

e If REGION is selected, the SELECT MORPH REGION button will be activated for
user to select two diagonal points on the surface to define the morphing region.

e Click SELECT CONTROL POINT button to select a point on the surface (or in the
region if REGION option is selected) as control point. After an interior point is selected
by the cursor on the surface, the program draws the morphing vector and the U-V line at
the control point. The user may click the left mouse button and move the cursor to see
the morphed U-V line in real time. When the desirable shape of U-V lines is obtained,
the user clicks the left mouse button to accept the morphed result. The program will
update the surface according to the new U-V lines.

e The user may activate DEFINE MORPH DIRECTION option to define a new morph
direction. The detailed description about this option is given in Section 6.4.1 LINE
MORPHING.
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UNDO cancels the last morphing. RESET returns the surface to the original shape prior to
the morphing operations.

2. EDGE MORPHING

This function uses a point on the surface boundary as the control point. The
operation is the same as the INTERIOR MORPHING function.

3. CORNER MORPHING

This function uses a corner point on the surface as the control point. The
operation is the same as INTERIOR MORPHING.

4. SECTION LINE MORPHING

This function enables the user to morph surface by morphing a U or V section line on the
surface.

e SELECT SURFACE window will prompt the user to select a surface to morph.

o After selecting a surface, the program will display the U-V lines on the surface and a
dialog window as shown in Figure 6.4.4.

e Select the Constraint Type as in Interior Morphing function.

e Click SELECT SECTION LINE to select a U or V section line as the control line.
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= Section Line...[Z]5/X)

Constraint Type:

[Keep C Angle ~]

Select Section Line ‘

Select Morphing Point ‘

Add Section Line |

Remove Section Line ‘

Undao ‘ Reset‘ Exit |

Figure 6.4.4 Section Line Morphing

e Click SELECT MORPHING POINT to select a control point on the selected section
line. After an interior point is selected by the cursor on the control line, the program

draws the morphing at the control point.
morphed U-V line in real time.
user clicks the left mouse button to accept the morphed result.

the surface according to the new control line.

The user may move the cursor to see the
When the desirable shape of U-V lines is obtained, the
The program will update

Toggle ON USER DEFINED to enter the morphing vector. ADD SECTION LINE allows
the user to add UV section lines at the cursor location. REMOVE SECTION LINE allows
the user to remove U or V section lines by the mouse pick. UNDO cancels the last morphing.

Reset returns the surface to the original shape prior to the morphing operations.

6.4.3 ELEMENT MORPHING

This menu allows the user to morph a region of selected elements in a mesh.

There are four types of

morphing as shown in Figure 6.4.6.  All elements within the region must be selected without excluding

any elements from the region.

MORPHING functions.

The operation of these functions is

similar to the SURFACE
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% Element N... E“i|g|

2| o= ]

Exit |

Figure 6.4.5 Element Morphing Methods

1. INTERIOR MORPHING

This function allows the user to morph the selected elements by using a node within the element
group domain as the control point.

e  Select a group of elements for morphing.
e  The program prompts with the following message:

SELECT CONTROL NODE FOR MORPHING
Select any interior node from the selected element group.

e  After the proper node is selected, the program displays a dialog window as shown in Figure
6.4.6.

# Morphing 0... Z]E/X)

Keep C Angle '~.‘|

Increment: 18 013687

M ‘ - |

Select Mew Control Mode |

Exit |

Figure 6.4.6 Morphing Dialog Window

The drop down button, KEEP C ANGLE, allows the user to select the type of constraint
for morphing. The description of each constraint type is given in Section 6.2.1. Figure
6.2.14 illustrates the characteristics and results of each constraint type.

Select a constraint type and enter the morph increment in the dialog window. Click the
+ or - button to morph the surface. The user may use the NEW CONTROL NODE
option to select another interior node on the surface as the control node.
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Figure 6.4.7 shows a typical result (red) of element interior morphing.
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Figure 6.4.7 Element Interior Morphing

e  Clicking EXIT updates the morphing elements and redisplays the SELECT ELEMENTS
window.
e  Select ELEMENTS to repeat the above step or CANCEL to exit the function.

2. EDGE MORPHING

This function uses a node on the boundary of the element region as the control
node. The operation is the same as the INTERIOR MORPHING function.

3. CORNER MORPHING

This function uses a corner node of the element region as the control node. The operation is the
same as INTERIOR MORPHING.

4. EDGE QUADRATIC

This function morphs a region of elements controlled by an edge of the region. The
selected elements must include distinctive corner features along the morphing edge.
The user must select a node along the morphing edge as the control node. The
program uses the entire edge as the control line to morph the elements in the region.

The rest of the operations are the same as INTERIOR MORPHING.
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6.44 DRAWBAR

The drawbar menu provides functions to generate drawbars in the Die. There are three types of drawbars

available.

1. Draw bar ends with a spherical shape (tear drop head). Figure 6.4.8 shows the control

parameters in the dialog window.

% Drawbar =... E“E|E|

—— Parameters

s [IEREE

RE | 3.000

wh: | 3.000

sw | 6.000

A | 6000

Ok ‘ Cancel |

Figure 6.4.8 Parameters for Tear Drop Head

2. Draw bar ends with a conical shape (tear drop tail). Figure 6.4.9 shows the parameters in the

dialog window.
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% Drawbar Section =3
Drawhar section Conical section
5w

\W N Rs N
Rf =
Rs: | 8.000 Lt | 28.000

Rf: | 3.000 Rt | 4.000
wh: | 3.000

sw: | 6.000

& | 6000 oK |

Figure 6.4.9 Parameters for Tear Drop Tail

3. Tear Drop (draw bar without main body). Figure 6.4.10 shows the parameters in the dialog

window.
#: Tear drop |Z||E|E|
Tear drop head Tear drop tail
[-Sw+ .
RiG/ A Rf g R
Lt
Rs: | 8.000 Lt | 28.000
Rf | 3.000 Rt | 4.000
wh: | 3.000
S | 6.000
a [ eooo oK |

Figure 6.4.10 Parameters for Tear Drop
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Control Parameters:
Rs: Drawbar Radius
Rf: Fillet Radius
Wh: Wall Height (can be zero)
Sw: Top Strip Width (can be zero)
A: Wall Angle (default of 6 degrees)
Rt: Tail Circle Radius
Lt: Length of Tear Drop

Create a drawbar using the following steps:

e Click the DRAWBAR function, Figure 6.4, and the program will display a dialog window as
shown in Figure 6.4.11a. If the user wishes to define the element size of the drawbar, un-check
the AUTO ELEMENT SIZE option. The dialog window will be changed to Figure 6.4.11b to
allow the user to enter the desirable element size.

S@IE EE®

# Drawbar # Drawbar

Draw bar ends with spherica@ Draw bar ends with spherical

“ shape(tear drop head)

Draw kar ends with conical
shape(tear drop tail)

Tear drop
(draw bar without main body)

FParameters

#+ Auto Element size
+ Create Drawbar Surface

Select Center Line ‘

Construct center Line ‘

Apply

Accept Mesh?

Exit

* chape(tear drop head)

Draw bar ends with conical
shape(tear drop tail)

& Tear drop
(draw bar without main body)

Parameters |

& Auto Element size | 15.000

# Create Drawbar Surface

Select Center Line |

Construct center Line |

Apply

Accept Mesh?

Yes Reverse Mo

Figure 6.4.11a Drawbar with Auto Element Size Figure 6.4.11b Drawbar With User Defined Element Size

Select one type of drawbar. Draw bar ends with spherical shape (tear drop head) is used as the
default selection.
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e Click the PARAMETERS button, and the program will display the corresponding dialog window
as shown in Figure 6.4.8, Figure 6.4.9, or Figure 6.4.10.

e Select the element size for the drawbar, either by AUTO ELEMENT SIZE or by user-defined
element size.  The default option is AUTO ELEMENT SIZE where the element size of the draw
bar is calculated based on the connecting mesh of the tool. The user may define any other value
suitable for the specific requirements.

e CREATE DRAWBAR SURFACE option will generate the surfaces when the drawbar mesh is
created. This option is selected as default. The user may disable the option if the drawbar
surface is not required.

e Define the center line of the drawbar. The center line is the center of the drawbar’s main body,
including both ends.

o If there is a center line in the current database, click the SELECT CENTER LINE button to
select the center line, or click the CONSTRUCT CENTER LINE button to create a line by
selecting nodes on the mesh.

e After the drawbar parameters and center line are defined, click APPLY button to generate the
drawbar. The program will activate the mesh acceptance buttons and prompt the user to accept
the drawbar mesh. Click YES will keep the drawbar mesh or NO to reject the mesh.
REVERSE buttons is used to put the drawbar on the opposite side of the tool.  If the CREATE
DRAWBAR SURFACE options is selected, the drawbar surface will be generated with the mesh.

If the draw bar type is Tear Drop, the program will display a dialog window as shown in Figure
6.4.12. Click the SELECT TWO NODES button to select two nodes to define the direction of
the center line. The head of the Tear Drop will be placed at the first selected node. The length
of the Tear Drop is determined by the parameters defined in the PARAMETER window.
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Figure 6.4.13 shows the details of three types of drawbars.

Draw bar ends with conical
shape(tear drap tail)

Draw bar ends with spherical
< shape(tear drop head)

Tear drop

(draw bar without main body}é

FParameters

+ Auto Element size

# Create Drawbar Surface

Select Two Modes

Construct center Line

Apply

Accept Mesh?

Yes ‘ RE'-;erse| Mo

Exit

Figure 6.4.12 Tear Drop
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Tail

\ Draw bar ends with tear
/ drop tail (cone shape).

Head

Tear Drop

(special type of draw bar
without main body)

Draw bar main body.
Top flat section

(purple)

Wall section
(blue)

Note: Draw bar becomes a
sauage when the top
flat section and wall

Draw bar ends with tear
section are removed.

—— " drop head (spherical shape).

4

Draw bar

Figure 6.4.13 Three Types of Draw bars

6.45 DRAWBEAD TRIM

The DRAWBEAD TRIM function is used to trim the mesh along the outline of the drawbead. The
operation of this function follows.

e The program displays the SELECT LINE dialog window to prompt the user to select the
drawbead outline. The drawbead outline can be defined by one or more lines.

e Select a line as shown in Figure 6.4.14.

e Select OK to accept the selected line. The program will show the trimmed result and
display a DYNAFORM QUESTION window as shown in Figure 6.4.16 to prompt the
user to accept the trimmed result.

e Click YES to accept the mesh.
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ETA/DYNAFORN ETA/DYNAFORM
Figure 6.4.14 Select drawbead Outline Figure 6.4.15Trim Result

#= Dynaform Question EJ|E|E|

Accept mesh?

Remesh |

Yes

Figure 6.4.16 DYNAFORM QUESTION window

6.4.6 LASER TRIM

This function is used to trim the part from a line normal to the part. The selected line is the path of the
laser beam cutting the part. The operation of this function is similar to the DRAWBEAD TRIM function
except that a closed curve is required to define the trim line.

6.4.7 BINDER TRIM

After the addendum is generated for the Die, the binder must be trimmed to connect to the Die.  This
function allows the user to trim the binder to complete the die face design. If the addendum is defined for
the die, the POP Line is used to trim the binder. If there is no addendum defined, the Die Boundary line
will be used to trim the binder. Figure 6.4.17 shows the functions available in the dialog window for the
BINDER TRIM function.
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#= Binder Trim [E£]0/X)

— Edit Line
Show | Create ‘
Split | Delete ‘

—— Boundary

+ Outer & Inner

Select | Deselect |
Apply |
Close ‘

Figure 6.4.17 Binder Trim

e EDITLINE

These functions enable the user to edit the trim line. Refer to Section 6.1, LINE/POINT, for a
detailed description of EDIT LINE functions.

e BOUNDARY
There are two ways of trimming. The trim line can be used as an inner boundary or outer boundary.
If OUTER is toggled ON, the portion outside of the trim line will be kept. If INNER is toggled
ON, the portion within the trim line will be kept. If there is an inner addendum, for example, the
inner binder trim is required.

e SELECT and DESELECT

The SELECT button enables the user to select a line from the current database as the trim line.

The DESELECT button enables the user to deselect the selected line.

e  After selecting the desired trim line, click APPLY to trim the binder.
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6.5 DIE DESIGN CHECK

This function allows the user to visually check the Die according to the minimum tip angle and minimum
draw depth.  Figure 6.5 shows the available check criteria in the DIE DESIGN CHECK function.

+ Die Design ... Z]0X

i¥ Check Tip(Draw Depth)

™ Check Tip(Trim Anagle)
™ Check Dist.(Die and Binder)

— Direction

Coordinate | Globa -

7]

X Y v Z

Contour Mode
’73 Fill [T Line

Display Option |

Close Plot |

Figure 6.5
CHECK TIP (DRAW DEPTH)

This option is based on a flat blank. The function is the same as in Section 6.1.6, TIPPING.
Click the PLOT button, and eta/DYNAFORM will display the draw depth control of the Die.

CHECK TIP (TRIM ANGLE)

This option calculates and displays the trim angle of a part at typically 30 degrees to the forming
direction. It checks the maximum angle for direct trim.

Click the PLOT button, and eta/DYNAFORM will display the contour of the trim angle. Red color
indicates the area needs cam trim and blue indicates direct trim.

CHECK DISTANCE (DIE AND BINDER)
Checks the draw depth relative to the Binder. The binder must be in the database when using this
function.  This check function will not work once the binder has been trimmed by the BINDER TRIM

function.

Click the PLOT button, and eta/DYNAFORM will prompt the user to the binder. The program will
display the contour of distance between the Die and Binder.
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DIRECTION

This function enables the user to select a drawing direction, either the Global Coordinate System (GCS)
or the Local Coordinate System (LCS).

DISPLAY OPTION

This function controls the display of the result. Refer to the eta/POST USER’S MANUAL for a
detailed description of the display options.
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CHAPTER 7
BLANK SIZE ESTIMATOR - BSE MODULE

BLANK SIZE ESTIMATOR (BSE) is an eta/DYNAFORM add-on module. The functions provided in
the BSE submenu are designed to unfold a part and estimate a flat blank outline. In addition, BSE can be
utilized to estimate a blank size and conduct a blank development. As shown in Figure 7.1, the BSE
submenu consists of PREPARATION, BLANK SIZE ESTIMATE, and DEVELOPMENT.

File  Parts Prepmgess|DFE ‘ QuickSetup  Tonols  Option Utilities  Wiew gnalysis|PDstPrDcess Help

D] Bl Gl ] A = reEm— FlrlED olplao

Development

@ BN g5 a9le

Figure 7.1: BSE menu

A detailed description of each submenu and its corresponding functions is given in the following sections.
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7.1 PREPARATION

As shown in Figure 7.1.1, there are several functions in the PREPARATION dialog window. The user must
first import part geometry or part mesh using BSE/PREPARATION/IMPORT OR FILE/IMPORT. Refer
to SECTION 3.6 for details on importing geometry files.

= BSE PREPA... (2| 0|[X]

IMPORT

UNFOLD FLANGE

MESH PART
MESH REPAIR

INNER FILL

TIPPING
BSE

Exit Diane Aort

Figure 7.1.1 BSE Preparation dialog window

The UNFOLD FLANGE function enables the user to unfold the flanges on a product. Refer to Section
6.1.1 for detailed information about unfold flange operation.

The MESH PART function enables the user to mesh the part geometry using PART MESHER. Detailed
information on PART MESHER is provided in Section 5.3.4.

The INNER FILL function is used to fill in all holes on the part mesh. Refer to Section 6.1.5.

Refer to Section 6.1.6 for information on TIPPING.
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7.2 BLANK SIZE ESTIMATE

As shown in Figure 7.2.1, the BLANK SIZE ESTIMATE dialog window enables the user to define
material properties and thickness according to the prior calculation of a blank outline using BSE. The
estimated blank outline will be stored in a new part named BO_LINE. An example of BLANK SIZE
ESTIMATION is shown in Figure 7.2.2.

% Blank Siz... [=|0/fX]

— Blank Parameters

haterial:

Thickness:

0.50

Aoply | Bt |

Figure 7.2.1 The Blank Size Estimate dialog window.

Part

&

Blank outline

Figure 7.2.2  An example of Blank Size Estimation
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7.3 DEVELOPMENT

After obtaining the estimated blank outline, BLANK DEVELOPMENT enables the user to fine tune the
blank outline for subsequent application in blank nesting, cost estimation, and forming simulation. The
BLANK DEVELOPMENT dialog window provides several functions for convenient manipulation of the
blank outline. The dialog window is shown in Figure 7.3.1.

= BSE DEVEL... 2| 0|X]

BLANK GENERATION
OUTER SMOOTH
RECTANGULAR FITTING

EXPORT

Ext | Done | Abort |

Figure 7.3.1 The Blank Development dialog window.

7.3.1 BLANK GENERATION

This function enables the user to generate flat blank mesh using the blank outline. The elements generated
using BLANK GENERATION will be QUAD dominant (as shown in Figure 7.3.2) which is required for
an incremental stamping simulation using LS-DYNA.

L)

—

¥

Figure 7.3.2 Blank mesh generated by Blank Generator
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7.3.2 OUTER SMOOTH

The OUTER SMOOTH functions enable the user to smooth the blank boundary. Refer to Section 6.1.7
for more information about the OUTER SMOOTH functions. An example of smoothing blank boundary is

shown in Figure 7.3.3.

7

Figure 7.3.3 Blank mesh after smoothing

7.3.3 RECTANGULAR FITTING

This function enables the user to fit the estimated blank outline by using four straight lines. The dialog

window is shown in Figure 7.3.4.

#= Rectangul.

.- BEX

< Manual Fit

Select Line

Select Element

Define Orientation |

0
0

Angle: [0.000

Area: |E|_DEIEI

Apply | Unida | Close |

Figure 7.3.4 The Rectangular Fitting dialog window.
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There are two types of RECTANGULAR FITTING: AUTO FIT and MANUAL FIT. If AUTO FIT is
toggled on, the Angle (rotation) and Area (rectangular blank) will be automatically determined. An
example of rectangular blank outline is shown in Figure 7.3.5.

7

Auto Fit Manual Fit
Figure 7.3.5 Rectangular blank outline created by Rectangular Fit

To create the rectangular blank outline:
o Select atype of RECTANGULAR FIT (AUTO or MANUAL)
o If MANUAL FIT is toggled, click on DEFINE ORIENTATION to define blank orientation.
- Click and hold the left mouse button at the cross hair.
- Move the mouse to rotate the rectangular outline.
Stop moving the mouse and release the left mouse button after obtaining the desired
orientation.
e Select the estimated blank outline by clicking on the SELECT LINE button. Alternatively, the
user can select the blank elements generated by BLANK GENERATION.

e Click APPLY.

734 EXPORT

This function enables the user to export the blank outlines in CAD data format.
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CHAPTER 8
QUICK SETUP

The functions provided in the QuickSetup (QS) user graphic interface (GUI) help the user to quickly setup
a forming simulation. The QS menu consists of several standard-forming operations as shown in Figure 8.1.

File Parts Preprogess|QFE Qu el Tools Option  Utilities  Wiew 5nalysis|PustPrucess Help

Ne|RIEe] 542 &) eaw =] 53] Y Q]G E]T] SIRQAIQ] L5 22

Draw Die
Spring Back

Figure 8.1 The Quick Setup menu.

The standard-forming processes supported by QS are the following:
Gravity Loading

Draw Die
— Crash Form
— Inverted Draw (Single Action)
— Toggle Draw (Double Action)
— Four Piece Draw (Double Action Stretch Draw)

Springback

The QS GUI is designed and embedded in eta/DYNAFORM Version 5.1 as a streamlined, user-friendly
and fully automated interface. The QS interface offers contact offset algorithm in the stamping simulation.
This capability eliminates the potential mesh generation problem in geometry offset. Compared to a
simulation solution using geometry offset, it provides a quicker solution for a stamping simulation without
significantly compromising accuracy.

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

Quick Setup Traditional Setup
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

Most of the QS GUI contains following options:

e Auto assign will assign tools that have the standard part name, such as BLANK, DIE, BINDER and
PUNCH.

eta/DYNAFORM 5.1 242



QUICK SETUP CHAPTER 8

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

e Advanced allows the user to change some default parameters that relate to QS settings.
e Help provides useful tips for stamping simulation.

o Apply activates the program to automatically copy the mating tool, calculate contact offset parameters
and define the travel curves as well as binder force curve.

o Reset allows the user to recover the stage before creating the mating tool.
e Preview enables the user to check tool movement.
e  Submit Job enables the user to run the analysis via the Analysis menu (refer to Section 13.1).

e Exit allows the user to dismiss the QS interface.

Atypical QS GUI is shown in Figure 8.2.

uick Setup/Draw

—  Draw Type

Single action (Inverted draw) |L0wer Tool Availahle LJ

' 4 , - -
— d indicates that the tool or
ank is not defined.
'

indicates that the tool is
ower Toaol
— Blank parameters

Efined.
Material; Dask Thickness: |0.80

— Tool Control

Tool Travel Velocity:  |2000.00

[" Lower Binder Force:

Binder Close Yelocity: [2000.00
™ Lower Binder Travel: |50 00

Auto Assign ‘ Constraint | Beads Advanced | Help ‘

oy | meset | preven Exit

Figure 8.2 A typical Quick Setup user graphic interface.
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8.1 GRAVITY LOADING

The Quick Setup/Gravity Loading GUI leads the user through the setup procedure for gravity loading
simulation. A typical Gravity Loading GUI consists of DRAW TYPE, TOOL DEFINITION (BLANK,
BINDER and/or LOWER TOOL), BLANK PARAMETERS, SOLVE OPTION and CONTROL as shown
in Figure 8.1.1.

% Quick Setup/Gravity Loading

— Draw Type
Single action (Inverted drawsd ll

Lawer toal

— Blank Parameters
aterial:

— Solve Option
+ ExplicitiDynamic Relaxation) < Implicit

— Contral

Blank Initial Yelocity: (0.00 Lower Binder Travel: 150.00

Auto Assign | Constraint | Advanced | Help |
Apply | Reset | Submit Jab Ezxit

Figure 8.1.1 A typical Gravity Loading GUI for Single Action draw operation.

Draw Type
- Enables the user to select one of the four standard draw operations provided in QS GUI

Tool definition GUI
- Defines the tool and blank for a gravity loading simulation

Blank Parameters
- Defines blank material and properties

Solve Option

- The user can select either the Explicit or Implicit method for a gravity loading simulation. The
Explicit method requires a longer simulation time than the Implicit method, but it provides
good reliability. The Explicit method is recommended for a gravity loading simulation
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because, although the Implicit method will yield an accurate solution, it is difficult to achieve
converged non-linear equilibrium iterations when using this method.

Control

- Defines the initial velocity of blank
8.1.1 TOOL DEFINITION GUI
The tool definition GUI allows the user to assign the tooling and blank mesh required for setting up a
particular stamping simulation. For a Single Action Gravity Loading simulation (as shown in Figure 8.1.1),

the tool definition GUI consists of BLANK, BINDER and LOWER TOOL.

By clicking on either the BLANK, BINDER or LOWER TOOL button, the dialog window as shown in
Figure 8.1.2 will prompt the user to select the method of defining blank or tooling.

= DEFINE BLARE [ |0[X]

= pEFINETOOL  [=)[0|[X]

SELECT PART SELECT PART
IMPORT MESH IMPORT MESH
IMPORT CAD DATA IMPORT CAD DATA
BLANK MESH TOOL MESH
MESH REPAIR MESH REPAIR
Exit Done | Abort Exit Done | Abort
(@) (b)

Figure 8.1.2: The Tool Definition dialog window (a) Define Blank (b) Define Tool

If the blank mesh is available in a saved Nastran file, the user can click IMPORT MESH to read in the
blank mesh. The QS interface will automatically assign the part (blank mesh) as Blank. Alternatively, the
user can read in the blank geometry (in CAD format) by selecting IMPORT CAD DAT. The BLANK
MESH function (as shown in Figure 8.1.2a) is then used to mesh the blank geometry. This function is
similar to BLANK GENERATOR in Section 9.5. After completing the mesh generation, the QS interface
will automatically assign the part (blank mesh) as Blank.

The TOOL MESH function (as shown in Figure 8.1.2b) meshes the tool geometry. For detailed information
about this function, refer to Section 5.3.4. The QS interface will also automatically assign the tool mesh as
either Binder or Lower Tool after the tool geometry is meshed.

The SELECT PART function (Figure 8.1.2a) allows the user to select the proper parts from the SELECT
PART dialog window (Figure 8.1.3) and assign them as Blank, Lower Tool and Binder in QS GUI. By
clicking on SELECT PART, the DEFINE BLANK dialog window will appear, and the user can continue
by adding the corresponding parts as Blank, Lower Tool and Binder. The SELECT PART function in the
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DEFINE TOOL dialog window (Figure 8.1.2b) will display the DEFINE TOOL dialog window as shown
in Figure 8.1.4.

#: S5elect Part El |E|E|

Select by Cursar

TR &I
% Define Blank [ |[C1/(X] bl Define Blank BIE'E]

Include Part List BiEl=E by MEifme Include Part List

BINDER.S 3

\ 4

[T Exclude |

Total selected 1

Displayed | AlPats |

Adid Remove | Display Add Remove | Display
Reject Last Part |

Addl Elements |

oK | Cancel | Add Elernents ‘ oK ‘

Figure 8.1.3 A schematic illustration showing the SELECT PART operation to define the Blank in QS.

* S5elect Part E| |§| E|

Select by Cursar

A
# Define Tool [ZIIEI[‘S_TI Z] Define Too EIEI_E

Include Part List Select by Mame Include Part List
DES 2

A 4

BINDER.S 3

[ Exclude
Total selected 1
Displaved | anpars |

Add Remove | Display

Add ‘ Remnve| Display |

Reject Last Part |
Aod Elements || oK ] ok | _ canca || | AddElements OK

Figure 8.1.4 A schematic illustration showing the SELECT PART operation to define the Lower Tool in QS.
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8.1.2 BLANK PARAMETERS

The user can define the blank material by selecting the NONE button as shown in Figure 8.1.1. It will
display the MATERIAL dialog window as shown in Figure 8.1.5. For detailed information about defining
the blank material, refer to Section 9.8. The NONE button is disabled if no blank is defined in the tool

GULI.

Plot With Color of
[rmmenm r Part

% Haterial E] |§| g|

Type a7

Colar

Material

Mew | modity | Detete

Marme WAT_BLK

|:

Impart | Expiort

taterial Library

StrainiStress Curve

Farming Limit Cure

Ok

Figure 8.1.5 The Material dialog window.
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8.1.3 QUICKSETUP/GRAVITY LOADING PROCEDURE
Follow the procedures listed below to set up the Single Action gravity loading simulation.

1. Select QUICKSETUP/GRAVITY LOADING.

2. Select DRAW TYPE.

3. Click on the BLANK/BINDER/LOWER TOOL button from QS GUI to define/assign
blank/binder/die mesh. If the process doesn’t involve punch support, the user can ignore the
Lower Tool definition.

4. Define blank material. If blank material is not defined, NONE will be shown on the button. Click
on the NONE button and proceed to select blank material from the embedded material library or
user defined material.

5. Key in blank thickness. The default blank thickness is set as 1.00 (mm).

6. Select the solver options.

7. Click on APPLY and eta/DYNAFORM will proceed with auto-positioning between the tooling
and blank.

8. Click on SUBMIT JOB to submit the analysis. Refer to Section 13.1.
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8.2 DRAW

The Quick Setup/Draw GUI leads the user through the setup procedure for drawing simulation. A typical
Draw GUI consists of Draw Type, Tool Definition (Blank, Binder, Lower tool and Draw Bead), Blank
Parameters, and Tool Control, as shown in Figure 8.2.1.

% Quick Setup/Draw
— Dwaw Type

Single action (Inverted draw) |Luwer Tool &vailable l]

J \

Lower Toaol

— Blank parameters

Material; DRSK Thickness: |0.80

— Tool Control

Uppet Binder Force

Tool Travel Yelocity:  |2000.00

" Lower Binder Farce: |-
Binder Close Velocity: (2000.00

[T Lower Binder Travel: |5

Auto Assign ‘ Constraint | Lipdate Baads Advanced | Help ‘
Apply | Reset | Submit Jok Exit

Figure 8.2.1 A typical Draw GUI for Single Action draw operation.

Draw Type

- Enables the user to select one of the four standard draw operations provided in QS GUI. In
addition, the user can select either lower or upper tool in the setup depending on the type of
tool surfaces (top or bottom).

Tool definition GUI
- Defines the tool, blank and drawbead for draw simulation.

Blank Parameters
- Defines blank material and properties. Refer to Section 8.1.2.

Tool Control
- Enables the user to set tool motion.
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Advanced
- Allows the user to edit some of the default QS settings.

8.2.1 TOOL DEFINITION GUI

The tool definition GUI allows the user to assign the tooling and blank mesh required for setting up a
particular draw simulation. Refer to Section 8.1.1.

In some draw simulations, drawbead utilization is required to provide better metal flow and prevent
excessive wrinkling conditions. The QS/Draw enables the user to model drawbeads from the tool GUI as
shown in Figure 8.2.1.

# Define dr... E“E|E|

2 Define dr... ['_“E|§|

— Full Lock Force ] — Full Lock Farce
274.83 Default 274 .83 Default
— Bead LockForce (%) ——— — BeadLock Farce (%) ———

BEADT  20%
BEADZ 100%

Modify 20% - Modify

Add Remuoyve Add Remaowre ‘

oK oK |

(@) (b)

Figure 8.2.2 The Define Drawbead dialog window.

After clicking the DRAWBEAD button (Figure 8.2.1), the user can define drawbeads from the DEFINE
DRAWBEAD dialog window (Figure 8.2.2a). The user can click on ADD to select drawbead line data. If
no drawbead line data is available in the database, the user can generate drawbead lines by using the
POINT/NODE option.

The default full lock force is calculated based on material thickness and tensile strength. The user must
define the blank material and thickness accordingly prior to generating drawbeads. As shown in Figure
8.2.2n, the user can modify the percentage of drawbead lock force after the drawbeads are defined. In
addition, the user can simply add or remove drawbeads.
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8.2.2 TOOL CONTROL

As shown in Figure 8.2.3, the tool control interface is utilized to set primary travel velocity and binder
force. The binder force control is activated by selecting the Binder Force check box.

Taool Contral

Tool Travel Velocity:  |2000.00
" Loweer Binder Force;

Binder Close Yelocity |2000.00
[ Lower Binder Travel: |50.00

Figure 8.2.3 The Tool Control interface.

Depending on the draw type, the tool velocity and force are applied according to the following control
scheme:

Crash Form Upper Tool with defined tool velocity

Inverted Draw (Single Action) Upper Tool is control by velocity
Binder is controlled by either velocity or force

Toggle Draw (Double Action) Upper Tool is controlled by velocity
Binder is controlled by velocity or force

Four Piece Draw Upper Tool is controlled by velocity
Upper Binder is controlled by velocity or force
Lower Binder is controlled by velocity or force

If default unit is selected, the unit of velocity and force are in mm and Newton, respectively.

Note:

1. In the QS interface, all force controls are implemented after the binder is closed using velocity
control. That is, the velocity control is switched to force after binder closing.

2. In the QS interface, the force applied to the lower binder (in Four-piece draw) is controlled by
velocity or force with the rigid body control. Rigid body control will prevent the lower binder from
moving up before the upper and lower binders clamp the blank.

For example (Inverted Draw):

If the user needs to control the punch with velocity and binder with the force control:
a. Provide punch travel velocity (default is 5000mm).
b. Provide binder velocity (default is 2000 mm).
¢. Provide binder force (default is 200,000Newton).
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8.2.3 ADVANCED

This feature allows the user to edit the default Quick Setup setting, including the gap, load curve, output
frames and drawbead control. The dialog window is shown in Figure 8.2.4.

& Quick Setup Setting

— Gap
Walue Type:  # Absolute & Percentage
Diegap: [0.10 Clearance: |0.850
— Load curve

Tool acceleration time: 0.001

Lower hinder travel limitation; 600

— Mumber of frames

Wrap frames: ] Stretch frames: |5
Punch frames: 10

— Drawhead
Bead force thresholds (BFT1,BFT2: |SD% |ED%
Stepbead height (BF ==BFT1}): 6.00
Drawhead height (BFT1=BF=BFT2); |8.00 (BF:bead force)
Lockbead haight (BF==BF T2) [1200 |
Default | oK | Cancel

Figure 8.2.4 Quick Setup Setting dialog window.

The gap control allows the user to set the tooling gap and clearance between tooling and blank. The user
can select either absolute or percentage value. The default setting for die gap and clearance is 0.10 (110%
of blank thickness) and 0.50 (50% of blank thickness). For example, if the blank thickness is 1.00 mm,
the tooling gap and clearance will be 1.10 mm and 0.50 mm, respectively.

The load curve setting enables the user to define the slopes of the velocity load curve and lower binder
travel limitation of Four-piece draw simulation.

The user can define the output frames of each stage. The default settings for wrap, stretch and punch frames
are 5, 5 and 10, respectively.

The drawbead control enables the user to define drawbead force threshold and drawbead height. As shown
in Figure 8.2.4, the default drawbead threshold for BFT1 and BFT2 are set as 30% and 80%, respectively.
The drawbead height will be determine by the BFT1 and BFT2. For example, if the drawbead force is less
than 30%, the stepbead height will be implemented in the draw simulation.
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8.2.4 THE QUICKSETUP/DRAW PROCEDURE

The following is the procedure for setting up a draw simulation using QS/Draw:
1. Select draw type and tooling Option

2. Define tooling. Refer to Section 8.1.1

3. Define blank parameters. Refer to Section 8.1.2

4. Define tool motion. Refer to Section 8.2.2

5. Define drawbeads. Refer to Section 8.2.1

6. Apply symmetry condition. The user can define symmetry boundary condition by clicking on
CONSTRAINT. Refer to Section 5.7.2 for detailed information about SPC options.

7. Select APPLY and SUBMIT JOB. After selecting APPLY, eta/DYNAFORM will create the matching
tool, automatically adjust tooling position, generate travel curve and offset contact interface. The
SUBMIT JOB button allows the user to run the simulation via the ANALYSIS dialog window (refer to
Section 13.1).
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8.3 SPRINGBACK

The QS/Springback GUI (as shown in Figure 8.3.1) allows the user to easily setup a springback analysis.

#= Quick Setup/Spring Back

Trirm Blank

— Blank Parameters

Material: Mone

Thickness:

1.00

— Control

+ Single-step Implicit

" Coarsen

& Multi-step Implicit

Auto Assign

Implicit Parameters

Help

Exit

Figure 8.3.1 The QS Springback GUI.

Tool definition GUI

- Allows the user to define deformed blank. Selecting the TRIM BLANK button carries out
the trim operation.  The user has to read in the trim curve. By default, Blank will be assigned

automatically after the deformed blank (in DYNAIN format) is read into the

eta/DYNAFORM database.

Blank Parameters

- Defines blank material and properties.

Control

- The user can either select the single or multi step implicit method. The single step implicit
method is the default setting. If it does not provide converged springback results, the user can
select the multi-step implicit method for the springback analysis.

- The coarsen control can be activated to combine the refined mesh prior to springback analysis.
The function allows the eta/DYNAFORM solver to combine neighbouring elements that have
an angle of less than a certain degree (default is 8 degrees). Coarsening blank mesh can
reduce computational noise, and therefore helps the springback model to converge.
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Constraint
- Enables the user to select proper clamp points to prevent rigid body motion during springback
analysis.

Implicit Parameters

- Defines parameters for springback analysis. The dialog window is shown in Figure 8.3.2. For
detailed information about each parameter, refer to LS-DYNA User’s Manual.

= meLIcIT ... (2 0)K]

GENERAL

SOLUTION

SOLVER
AUTO

STABILIZATION

SPRINGBACK CONSTRAINT
Exit Diane Afort

Figure 8.3.2 The Implicit Parameters dialog window.
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8.3.1 The QUICK SETUP/SPRINGBACK PROCEDURE

The following is the procedure for setting up a springback analysis using QS/Springback:

1. Read in the blank results
The blank results are obtained from a draw simulation. They are output as DYNAIN file after each
draw simulation. The user can read in the DYNAIN file by selecting BLANK from the QS/Springback
tool GUI and then selecting IMPORT MESH from the DEFINE BLANK dialog window.

2. Trim the blank
If no trim operation is involved, the user can skip this step and continue to Step 3. Refer to Section
9.7.5 for information about trimming blank.

3. Define blank parameters
The user needs to define the initial blank material and thickness. The blank parameters are needed for
the solver to perform initialization prior to springback analysis. These blank parameters should be
similar to the blank parameters used in draw simulation.. After the initialization, the thickness, stress
and strain recorded in DYNAIN file will override the initial blank parameters.

4. Select implicit method and coarsen options.

5. Define Implicit parameters
There are no appropriate default implicit parameters which are good for all springback applictions. The
user needs to adjust implicit parameters accordingly. Refer to the LS-DYNA User’s Manual for a
detailed explanation of all the implicit parameters following the listed cards. Note: control cards list
different solver versions.

6. Control rigid body motion
The user needs to define appropriate constraints on the blank to eliminate the six rigid body motions.
This is done by using the SPRINGBACK CONSTRAINT option in the IMPLICIT PARAMETER
dialog window (Figure 8.3.2). eta/DYNAFORM will prompt the user to select the contrained nodes.

For most applications, it is recommended to select 3 constraint nodes for springback analysis. The chosen
3 constraint nodes should be well separated from each other and away from the edges and flexible areas in
the part. The first constraint node will lock the three translation degrees of freedom and define the
reference point in the springback model. The springback displacement is zero at this constraint node. The
second constraint node will lock the Y- and Z- translation, while the third constraint node eliminates the
translation in Z-direction. For detailed information about springback analysis, contact eta/DYNAFORM'’s

Technical Support at support@eta.com.
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CHAPTER 9
TOOL DEFINITION

The functions provided in this menu are shown in Figure 9.1. The user can set up tool definition, define
materials and properties, generate load curves, define contact interface, position tools, define draw bead,
view the movement of defined tools and modify deformed blank shapes.

Analysis Setup

Define Tools Ctr+T
FPosition Tools >
Ciraw Bead Ctr+D
Blank Generator

Define Blank Ctri+B
Blank Cperation >
Material

Property

Animate

Toals On/aff

Summary

Figure 9.1 Tool menu.

A detailed description of each function and corresponding submenu is given in the following sections.
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9.1 ANALYSIS SETUP

This function enables the user to define forming parameters for the LS-DYNA ANALYSIS. The dialog

window is shown in Figure 9.1.1.

Figure 9.1.1 The Analysis Setup dialog window

Unit

= Analy=si=z ...

EoX

LInit

| MM, TON, SEC. N ]
Draw Type

| sSpring Back ]|
Contact Interface

| Form One Way 5. to S.ﬂ

Stroke Direction | Z -

Contact Gap |1.00

Salver

D/DYNAFO~1Asdynae ..

ok | cancel

The user can select a UNIT system by clicking the drop down menu of UNIT. As shown in
Figure 9.1.2, four types of UNIT systems are available. The default UNIT system is set as <MM,

TON, SEC, N>.

Pibd, TOM, SEC, N
M, G, MSEC, M
M, K, MSEC, KN
M, KG, 5EC, M

Figure 9.1.2 The options provided in the Unit System drop down menu.
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Draw Type

The user can select a draw type, as shown in Figure 9.1.3, by clicking on the drop down menu of

DRAW TYPE.

Figure 9.1.3 The options provided in the Draw Types drop down menu

e GRAVITY ONLY
No punch and die is used as the blank is deformed by gravity.

e SINGLE ACTION

Gravity only
Single action
Double action
Spring Back
User define

The punch (male piece) is above the blank.

e DOUBLE ACTION

The punch (male piece) is under the blank.

e SPRING BACK

This is read in DYNAIN file

e USER DEFINE

The DRAW TYPE is user defined

Note: The defined DRAW TYPE works in conjunction with the BLANKOPERATION/AUTO
POSITION and TOOL/AUTOPOSITION

Auto Nodes to Surf.
AUto Onevay 5.t0 5.
Auto Surf. to Surf.
Form Modes to Surf.
Form CneWay 5. to 5.
Foarm Surf. to Surf.
Modes to Sur.

dne Way 5.t0 5.

Surf. to Surf.

Figure 9.1.4 Types of Contact Interface for stamping simulation.
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Contact Interface

There are several types of contact interface available for an LS-DYNA stamping simulation as
listed in Figure 9.1.4. The user can set the type of contact interface between all tooling and blank.
The default contact interface between blank and all tooling is set as <Form One Way S. to S.>.

Note: Please refer to the LS-DYNA User's Manual, keyword *CONTACT, for detailed
information about each of the contact interfaces.

Stroke Direction
The user can define stroke direction in X, Y, or Z.

Contact Gap

The contact gap is the minimum distance between the tooling and blank after auto-positioning.
The default contact gap is set to 1.0. The contact gap will be overwritten if blank thickness is
defined.

Solver

The user can click the button to locate the location of the LS-DYNA solver from the SELECT
SOLVER window as shown in Figure 9.1.5. After clicking OK, the entire directory will be
displayed in the field as in Figure 9.1.1.

Select Solwer

LookIn: | D:/DYNAFO~1/ e 2
LI DFE_menu bpeng #E
LI DYMAFORME1 dir_dfe & P
LIHASF odir_report # bl
Cakdanual & Crynaform. exe i el
Cahdaterial_lib ] Eta30DFlayer.exe @] 1t
O Training Input Files i# EtaGraph exe # |5
4 | i3

File Name : [Ischyna.exe] Open

File Type:  |Executable File (*.exe) v Cancel

Figure 9.1.5 Select Solver window.
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9.2 DEFINE TOOLS (CTRL+T)

In eta/DYNAFORM, there are three standard tools: DIE, PUNCH and BINDER. The user can also create
as many tools as necessary for any stamping simulation.  The top two toggle switches in the dialog
window, as shown in Figure 9.2.1, provide options for using STANDARD TOOLS setup or USER
DEFINED TOOLS setup.

# Define Tools Q|E|E|

[+ Standard Toals

[ User Defined Tools

Tool Mame -

LIser Defined Tools Mame

(=3 Renatne| [Delete

Define Contact |

Define Load Cure |

Include Parts List

Add | Remuve| Displav|

Offset from Mating Tool |

ok |

Figure 9.2.1 Define Tools dialog window
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9.21 TOOLSSETUP

When the STANDARD TOOLS check box is toggled ON, the user can define the standard tools (DIE,
PUNCH and BINDER) by selecting from the TOOL NAME drop down menu as shown in Figure 9.2.1.
When the USER DEFINED TOOLS check box is toggled ON, the user can define and/or edit any user-
defined tool by using the following functions:

NEW
Creates a new tool name.

MAME:

Figure 9.2.2 User Defined Tool Name window.

RENAME
Renames new tools.

DELETE

Removes tools from the USER DEFINED TOOL list.
9.2.2 ADD (PART)
In general, a tool consists of a set of parts. This function enables the user to add parts to the current tool.
To add a part, the user needs to click on the ADD button and then choose a part from the part list. See
Section 4.5, PART/CURRENT PART, for more information. The selected parts will be listed in the
INCLUDE PARTS LIST window as shown in Figure 9.2.1.
9.2.3 REMOVE (PART)
This function allows the user to remove parts from the current tool. To remove the part, the user needs to
select/highlight a part from the INCLUDE PARTS LIST window prior to clicking the REMOVE button.

9.2.4 DISPLAY (TOOL)

This function is used to display all the parts included in the current tool definition in the display area. To
display the part’s current tool, the user needs to click the DISPLAY button.

9.2.5 DEFINE CONTACT
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This function is used to define contact interface between the blank and a tool. In most cases, the default
setting, *CONTACT_FORMING_ONE_WAT SURFACE_TO SURFACE, is utilized for all tooling
contact. The user can modify the contact interface for individual tools.

To change the default contact interface settings, click on the DEFINE CONTACT button as shown in
Figure 9.2.1. The TOOLS CONTACT dialog window (Figure 9.2.3) appears.

# Tools Con. .. E|§|E|

Contact Type

OME_WAY_SUR_TO_SU ]

Static Friction  [1.000000E-0M
Damping Coeff |2.000000E+001
Soft Constraint |0

Define Contact parameters |

% |

Figure 9.2.3 Define Contact dialog window.

CONTACT TYPE
Select the CONTACT TYPE combination list box, and select the desired type.

NOTE: Nine commonly used contact interfaces in sheet metal forming are offered in
eta/DYNAFORM. They are:

AUTO-NODES-TO-SURF
AUTO-ONE-WAY-SURF-TO-SURF
AUTO-SURF-TO-SURF
FORMING-NODES-TO-SURF
FORMING-ONE-WAY-SURF-TO-SURF
FORMING-SURF-TO-SURF
NODES-TO-SURF
ONE-WAY-SURF-TO-SURF
SURFACE-TO-SURFACE

©CoNoORMLWNE

DEFINE CONTACT PARAMETERS
This function allows the user to set the contact parameters such as static friction, damping
coefficient, soft constraint, etc.
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Note: Refer to the LS-DYNA User's Manual for detailed information about each contact
interface and its associated parameters.

9.2.6 DEFINE LOAD CURVE

This function allows the user to define, read in, or modify MOTION and/or FORCE load curves. As shown
in figure 9.2.4, the user can define the curve type by toggling either MOTION or FORCE. The MOTION
curve allows the user to define the tool movement via velocity or displacement control, while the FORCE
curve allows user to define a given force applied onto a tool.  If both the MOTION and FORCE curves are
defined for a tool, the MOTION curve will overwrite the FORCE curve control. However, the force control
can be activated if a death time is set for the MOTION curve (the default death time is the termination time
of the MOTION curve).

#: Tool Load... g|§|g|

— Cume Type

= oton

[ Farce

Curve MULL

Show Curve ‘

Assign | Remaove ‘
Read |  Modify |
Auto ‘ Manual ‘

Degrees-of-Freedom

Coordinate | (Slobal b
[R=R1N] 0
= Y [z

MR+ [CRY CRZ

[~ Set Death Time
Diaath Time

Ok

Figure 9.2.4 Tool Load Curve dialog window.

SHOW CURVE
Display the load curve on the eta/DYNAFORM display area. It also provides many options for
viewing the graph.
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ASSIGN CURVE

This function is used to assign a motion/force load curve to a tool from the list of defined load
curves in the SELECT CURVE dialog window. As shown in Figure 9.1.5, the user can select a
particular load curve from the list. Clicking OK confirms the selection and completes the
ASSIGN CURVE function.

#= S5elect Curve EH§|E|

10 PUNTR10
PUNTRY1
UPPFORZ2
STRS_5TR
fldd
BEMNDING
MORMAL

Lo o o e

All

(8] 4

Figure 9.2.5 List Curve

READ
Allows the user to read in an external load curve using the window in Figure 9.1.6.

Open Curve File

LDDkIﬂZ|E:IE)-{ampIefcas;eSfC»’%SES;r Bl <)

File Mame: || oK
File Twpe: [*.cur v Cancel

Figure 9.2.6 Read Curve File

AUTO
This function is used to generate a velocity/displacement/force load curve according to the begin
time, velocity and stroke distance as shown in Figure 9.2.7. There are 3 different curve shapes:
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Trapezoidal, Sinusoidal and Sinusoidal with Hold. If MOTION CURVE is checked, as shown in
Figure 9.2.4, the MOTION CURVE dialog window is displayed as in Figure 9.2.7.

# Hotion Curve E|§|g|

[ Displacement

Cure Shape | Trapezoidal w
Begin Time IW
velocty |
stokeDist [

Stop after this phase?

Yes | Mo | Cancel‘

Figure 9.2.7 Auto Motion Curve dialog window.

As shown in Figure 9.2.7, the MOTION CURVE dialog window enables the user to define either
the velocity or the displacement load curve. If the VELOCITY check box is toggled ON, the load
curve is plotted as Velocity versus Time. DISPLACEMENT enables the user to plot a
Displacement versus Time curve. The load curves can be plotted in one of the 3 different types of
curve shapes as listed below:

Trapezoidal — Simplified discrete load curve. (Recommended)

Sinusoidal - Smooth discrete load curve.

Sinusoidal with Hold — Smooth discrete load curve with the maximum velocity held constant.

Input values in the fields of VELOCITY, DISTANCE, and BEGIN TIME.

If there is more than one travel phase in the curve, select NO, and input types and values for a
second travel phase.

Select YES to create the motion curve. A dialog window showing the motion curve will show up.
Refer to Section 11.9.8, UTILITIES/LOADCURVE/SHOW LOAD CURVE. Select NO, and the
AUTO CURVE window will be refreshed with the begin time, starting with the end time of the
first travel.

If FORCE CURVE is checked, the FORCE CURVE dialog window (as shown in Figure 9.2.8) is
displayed.
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#= Force/Tim. . . E“E'E]

Begin Time 0.000e+000
Force

End Time 1.159e-002

" | ........... CanEEI ........... |I

Figure 9.2.8 Auto Force Curve dialog window

e Input values in the fields of BEGIN, FORCE, and END TIME. The default end time is the
end time of all motion curves.

e Select OK to create the force curve. A dialog window showing the force curve will show up.
Refer to Section 9.9.8, UTILITIES/LOAD CURVES/SHOW LOAD CURVE.

REMOVE
This function is used to remove the applied load curve. If the REMOVE button is clicked, a
warning message (as shown in Figure 9.1.9) will ask the user to confirm or deny the operation.

Dynaform Question

Dayou really want to remowve load cunePUNTEY1OD 107

Figure 9.2.9 Remove Warning

MODIFY
This function is used to edit the current curve. Refer to Section 11.9.4 for more details.

MANUAL
This function is used to manually create a curve by input data points. The dialog window is shown
in Figure 9.2.10.

e Select VELOCITY or DISPLACEMENT.

e Input TIME and VALUE (velocity or displacement).

e Select ADD POINT, and then input the next data points.
e Select OK to end curve definition.
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#= Input Cur... E]|Elrg|

Curve Type
[ Welocity

[7 Displacement

Time Yalue
0 o
0.01 [2o0]

Add Foint

Ok Cancel

Figure 9.2.10 The Input Curve dialog window.

9.2.7 GENERATE A TOOL FROM MATING TOOLS

This function is used to generate the tool mesh from an existing tool. It combines the operations of
copying or offsetting elements, creating parts, and adding parts to the current tool definition.

#= Hating Tool EH§|E|

[T Include In Current Part

[~ Maormal Offset

Distance: 20.00

Thickness: 1.00

Select Elements |

Apply

Gl |

Figure 9.2.11 The Mating Tool dialog window.
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o Select OFFSET FROM MATING TOOL and the MATING TOOL dialog window (as shown in
Figure 9.2.11) is displayed.

e Toggle the INCLUDE IN CURRENT PART function ON/OFF. If the function is ON, the new
copied or offset elements will be included in the current part, and the current parts will be included
in the current tool definition.  If the function is OFF, a new part will be automatically created and
added to the current tool definition.

e The NORMAL OFFSET toggle is used to offset the elements in normal direction. If toggled ON,
the user can key in offset THICKNESS.

e The user can set the location of new tool along stroke direction by inputting DISTANCE. The
distance is measured from the original tool mesh.

e To offset or copy elements, select APPLY.

e Select OK to exit the dialog window.
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9.3 POSITION TOOLS
The POSITION TOOLS menu contains a submenu that offers the following operations:

e Auto Position
e Move Tool
e  Min. Distance

9.3.1 AUTO POSITION

This function enables the user to automatically reposition the defined tools according to the user-defined
draw type, tool clearance and the stroke direction. Refer to Section 9.1, ANALYSIS SETUP, to change
the default setting.

932 MOVETOOL

This function allows the user to translate any tool in any current C.S (Global or User Defined) direction.
The dialog window is shown in Figures 9.3.1 and 9.3.2. To move the tool, the user selects the target tool
from the tool list, selects the direction, and keys in the distance for translation. Selecting APPLY completes
the translation. The user can select REVERSE to translate the tool in the opposite direction.

#: Nove Tools g|§|g|

% Hove Tools Q |§| El

Target Toal  [BLAMIK
Target Toal  [BLAMNK
Tools List

Tools List

BLAMK
BLANK PUNCH
PUMCH DIE

DIE EINDER
BINDER

‘o X Translation |

&% Translatian

@ Translation

¢ 7 Translation & W Translation

& =¥ Translation ¢ -l Translation

& =¥ Translation < -V Translation

& -Z Translation & -\ Translation
Distance Distance
Apply Revarse Apply Reverse

oK | 0K |

Figure 9.3.1 Global C.S is Current C.S Figure 9.3.2 Local C.S is Current C.S
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9.3.3 MIN (IMUM) DISTANCE

This function allows the user to measure the minimum distance between two selected tools in the selected
direction. The dialog window is shown in Figure 9.3.1. To measure the minimum distance, the user has to
select the MASTER and SLAVE TOOLS as shown in Figure 9.3.1.

# Nin.Dis b... |2 |0/fX]

Select Master Tools

FUNCH
DIE
BINDER

Select Slave Toals

BLAMK
FUNCH

BINDER

— Direction

L L

Distance 1.000

ok

Figure 9.3.3 The Min. Distance dialog window.
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9.4 DRAW BEAD (CTRL+D)

The functions in the DRAW BEAD menu are used to create, modify, and assign draw beads. The dialog
window is shown in Figure 9.4.1.

#= Drawbead E] |E| El

¢ Draw Bead On

Drawbead Color

< By Property

« Drawbead Box On

Buox Size |2EIEI.EIEI

Show Box |

R I=AT | Celete |

Lock Drawbead on Part

Edit Drawbead property

|
|
Assign Property ‘
|

Drawhbead Force

oK ‘

Figure 9.4.1 The Define Draw bead dialog window.

9.4.1 DRAWBEAD ON

If toggled ON, the drawbead lines are displayed.

942 DRAWBEAD COLOR

This feature allows the user to display the drawbead lines using either part or property color.

9.4.3 DEFINE BOX AND SHOW BOX

The DEFINE BOX function is used to define a specific box-shaped volume around the drawbead. The box
contains the drawbead nodes and elements between the bead and the outer edge of the blank. It is
implemented to limit the size of the master surface for the drawbead contact. The BOX SIZE is the linear
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distance between the drawbead line and the surfaces of box. The SHOW BOX function is used to
graphically display the draw bead boxes that have been defined.

To define/show the drawbead box, the user has to toggle ON the DRAWBEAD BOX, then key in the box
size and click the SHOW BOX button to display the drawbead box on the display area.

9.44 NEW (DRAWBEAD)

This function allows the user to create new drawbead and its properties. In eta/DYNAFORM, a drawbead
is a line consisting of a series of continuous nodes with consistent node identification numbers. The user
can create a new drawbead by following steps listed below:

1. Select NEW from the DRAWBEAD dialog window as shown in Figure 9.4.1.

2. Select the property color from the DRAWBEAD PROPERTY dialog window as shown in Figure
9.45

3. Click NEW to create new drawbead properties. The DRAWBEAD PROPERTIES table is
shown in Figure 9.4.6. It allows the user to set the drawbead restraining force, normal force,
depth, percentage of lock force, etc.

4. Select OK to close the window. The CREATE DRAW BEAD dialog window, as shown in
Figure 9.4.2, is displayed. It allows the user to create drawbead using line, point or node. If
drawbead line data is available, select LINE, and pick the drawbead line data shown in the display
area. Click OK to confirm the line selection and to generate the drawbead.

4. CREATE DR... @|ﬁ|g]

LINE

POINTHODE
Exit Done Abort

Figure 9.4.2 The Create Drawbead dialog window.

The user can also generate drawbead by selecting a series of points/nodes.
In order to create multiple drawbeads using a different property, select EXIT or DONE, and repeat
steps 1 and 4.

9.45 DELETE (DRAWBEAD)

This function enables the user to remove drawbead(s) from the database using the options given in the
SELECT DRAWBEAD dialog window as shown Figure 9.4.3.
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4. SELECT DR... E|E|@

CURSOR AT BEAD

BEAD PROPERTY

PART

UNDO LAST

Bit | Done | Aport |

Figure 9.4.3 The Select Drawbead dialog window.

CURSOR AT BEAD
Allows the user to select drawbead using the mouse cursor

BEAD PROPERTY
Allows the user to select drawbead from the DRAWBEAD PROPERTY dialog window.

PART
Allows the user to select drawbead (locked on part) from the SELECT PART dialog window.

UNDO LAST
Allows the user to cancel the last drawbead selection.

946 LOCKDRAWBEAD ON PART

This function allows the user to assign a drawbead to be attached to a rigid body part. The user can select
the rigid body part from the SELECT PART dialog window. After selecting the target part, the user
selects drawbead(s) using the options given in the SELECT DRAWBEAD dialog window as shown in
Figure 9.4.3. After accepting the selected drawbead(s), the DYNAFORM QUESTION window, as in
Figure 9.3.4 , will be displayed. The user can select YES to project the drawbead(s) on the target part mesh.
Selecting NO will assign the selected drawbead(s) to the target part.

Dynaform Question

FROJECT DRAWBEAD TO THE PART?

Yes . No |

Figure 9.4.4 DYNAFORM Question Window

9.4.7 EDIT DRAWBEAD PROPERTY

The DRAWBEAD PROPERTY dialog window is shown in Figure 9.4.5. This function enables the user to
create or edit drawbead properties. The functions of the buttons (NEW, MODIFY, DELETE) in this dialog
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window are similar to those described in the MATERIAL and PROPERTY sections (9.6 and 9.7). The
table of DRAWBEAD PROPERTIES is shown in Figure 9.4.6.

* Drawbead ... g|§|@
Mame BR_P

BELYTSCHKED-TSAY  w

Property

New | Mndiﬁf| Delete|

ok |

Figure 9.4.5 The Drawbead Property dialog window.

#: DRAY BEAD PROPERTIES

SECTION TITLE [Br_P

STATIC FRICTION COEF. [ 000000E-001

DYNAMIC FRICTION COEF. [ nonoonE-+0on

BENDIMG LOAD CURNWE D |E

DREAW BEAD DEPTH |5|

BENDING CURWE SCALE [T 000000E+000

OK Advanced |  Defaut | Reset Cancel

Figure 9.4.6 The Drawbead Properties Table.

9.48 ASSIGN PROPERTY

This function allows the user to reassign the property of a defined drawbead. The steps for reassigning a
drawbead property are similar to those of creating a draw bead.
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e Select ASSIGN PROPERTY from the DRAWBEAD dialog window to display the SELECT
BEAD PROPERTY dialog window as shown in Figure 9.4.7.

# SELECT DR... E|E|E]

CURSOR AT DRAVY BEAD

PROPERTY NAME
Exit Diane Afort

Figure 9.4.7 The Select Drawbead Property dialog window

e Select PROPERTY NAME and pick a drawbead property from the DRAWBEAD PROPERTY
dialog window. Click OK to confirm the selection.

e Select CURSOR AT DRAW BEAD and choose an existing draw bead. The property of the
chosen draw bead is selected. Click DONE to complete the process.
9.49 DRAW BEAD FORCE

This function allows the user to define the drawbead bending and normal forces. The dialog window is
shown in Figure 9.4.8.

AUTO LOAD CURME

MANUAL LOAD CURVE

LIST CURVE

MODIFY CURVE

READ CUBNME
REHUMBER. CURVE

SHOWW CURVE

Eit | Done | Abort |

Figure 9.4.8 The Drawbead Force dialog window.

AUTO LOAD CURVE

This function enables the user to calculate the drawbead bending and normal force based on the
input of the drawbead geometry and the mechanical properties of blank. As shown in Figure 9.4.9,
the user can select the drawbead type and input different parameters.
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% Draw Bead Force Prediction

— Draw Bead Type And Parameters

¢ Rectangular & Semi _circular < Edge

5.50000E+001

z Angleqaed) Entrani gl
————F R
6.00000E~+000 5.00000E+000

Entrance Rar W Entrance Radil

5.80000E+001 5.50000E+001
3 nale

0 glel1) € 1l

3.00000E+000 . 1.80000E-+001 3.00000E+000
E] 1o ]

Grooy ] Gr ength I

— Sheet Parameters

Pulling Speed(mmis) |3 000000E+003 Thickness{mm) |1 000000E+000

— Material Parametars

Hardening Expnnentl?_SDDDDDE-Dm Material Strength |1 025000E+003
Normal Anisotropy [1.900000E+000 Strain Rate {1, 200000E-002
Elastic Modules |2_DTDDDDE+DDS Foisson Ratio |3,E|DE|DE|DE-E|D1
ield Stress [2.100000E+002 Fracture Strain |4 500000E-001

Friction Coefficience |1 250000E-001

— Mizscellaneous Parameters

Clearance [0.00000E+000 Output Step |5.000000E+000

0K ‘ Reset ‘ Cancel

Figure 9.4.9 The Drawbead Force Prediction dialog window.

MANUAL LOAD CURVE
The user can manually create drawbead bending and normal force curves using the INPUT
CURVE dialog window as shown in Figure 9.4.9. Refer to Section 11.11.1.
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= Input Cu... [ |D|ﬁ|
Curve Number[m—
Curve Mame |DBRF

3 b
0.00 |0.00
001 [260.00
10.00 [360.00]

Add Point ‘
Ok Cancel ‘

Figure 9.4.9 The Input Curve dialog window.

LIST CURVE
Lists a selected load curve or all load curves in the database.

MODIFY CURVE
Enables the user to edit the load curve data points.

READ CURVE
Allows the user to read an external load curve into the database. Refer to Section 11.11.5 for the
format of curve data.

RENUMBER CURVE
Enables the user to edit the load curve identification number of a selected load curve. Refer to
Section 11.11.7 for the procedure to renumber load curve.

SHOW CURVE
The user can show a curve by cursor selection at the draw bead or by property name. The rest of
the options in this menu are similar to those described in Section 11.11.8.
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9.5 BLANK GENERATOR
This function is developed mainly for meshing flat blank. The dialog window is shown in Figure 9.5.1.

= SELECT oP... [ |0|fX]

BOUNDARY LINE
SURFACE

Exit Diane Afort

Figure 9.5.1 The Select Option for Blank Generator.

BOUNDARY LINE
Allows the user to create flat blank mesh using boundary lines

SURFACE
Allows the user to create flat blank mesh using existing surface

After selecting boundary lines or surface, the user needs to key in the concerned tool radii from the INPUT
window. The concerned tool radii are usually the minimum die radii. These will determine the initial blank
element size. A DYNAFORM QUESTION window appears, asking the user to select the options as listed
below:

YES - Accept the blank mesh.

NO - Cancel the operation.

REMESH -  The CONCERN TOOL RADII window will be displayed again and the user can
adjust the radius.
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9.6 DEFINE BLANK (CTRL+B)

This function allows the user to define the blank material and properties of the stamping simulation. The
DEFINE BLANK dialog window is shown in Figure 9.6.

% Define Blank [ |0/X]

Part BLAMK  Attribute

Material: MAT BLK
Property: ELE_BLK

Include Parts List

Add |Remwe| Displayr|

Ok ‘

Figure 9.6 The Define Blank dialog window.

SINGLE SURFACE

This option allows the user to activate the single surface contact interface for blank. Activating
the single surface contact interface is recommended in order to accurately model the blank folding
condition during the stamping simulation.

ADD PART
This function allows the user to add parts to the blank definition. It is similar to adding parts to
tool definition as in Section 9.1.1.

DEFINE BLANK MATERIAL
Allows the user to define the mechanical properties of blank. Refer to Section 9.8.

DEFINE BLANK PROPERTY
Allows the user to define the shell element properties and thickness of blank. Refer to Section
9.9.
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9.7 BLANK OPERATION

This menu contains eight different submenus which are used to manipulate the blank geometry, view blank
results, map blank results, etc. The submenus are listed below:

BLANK AUTO POSITION
BLANK MAPPING
RESULT MAPPING
DYNAMIC CONTOUR
TRIM

TIP

TAILOR WELDED
LANCING

9.7.1 BLANK AUTO POSITION

This function is aimed to automatically reposition the blank with reference to the selected tool and given
contact gap. The blank can be positioned along X, Y or Z coordinates in either a global or local coordinate
system. The dialog window is shown in Figure 9.7.1.

&= Anto Blan. .. EJ|§| El

Master Tools(fixed)

PURCH
BINDER
— Direction
Coordinate ’m
CEID a
My MZ

Contact Gap 0.0a

Apply | LIhdo | Close |

Figure 9.7.1 The Auto Blank Position dialog window.
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9.7.2 BLANK MAPPING

This function is utilized to project a flat blank with refined mesh onto a deformed blank with coarser mesh.
This application is useful for converting the coarse blank mesh (from gravity loading simulation) to refined
blank mesh needed for binder wrap and/or drawing simulation.

If BLANK MAPPING is selected, the eta/DYNAFORM will prompt the user to select the flat blank with
coarse mesh. The message is printed in the prompt message window as:

SELECT COARSE MESH FOR THE FLAT BLANK

The user selects the coarse blank mesh from the SELECT PART dialog window. The flat blank with coarse
mesh is the initial blank mesh used in gravity loading simulation. After the selection of the flat blank with
the coarse mesh, etay/DYNAFORM will prompt the following message:

SELECT COARSE MESH FOR THE DEFORMED BLANK

The user selects the deformed blank with coarse mesh that is yielded by gravity loading simulation. After
the selection of the deformed blank with the coarse mesh from the SELECT PART dialog window,
eta/DYNAFORM will prompt the following message:

SELECT FINE MESH FOR THE FLAT BLANK

The user selects the flat blank with the refined mesh. Both flat blanks share identical dimensions.
eta/DYNAFORM will automatically map the refined blank mesh to the deformed blank shape. The
deformed blank with finer mesh is then used for subsequent binder wrap and/or drawing simulation.

9.7.3 RESULT MAPPING

The purpose of this function is two-fold:
e To map forming results to the car position part mesh for structure analysis.
e To tip a blank without interfering with the thickness or strain/stress information.

Before using the RESULT MAPPING function, the user must import the desired (targeted) part mesh in
Nastran format into the eta/DYNAFORM database. The deformed blank (forming results) in DYNAIN
format should then be read into the database. The user will continue to carry out the RESULT MAPPING
operation using the dialog window as shown in Figure 9.7.2. If there is no DYNAIN file read into the
current database, the RESULT MAPPING function is disabled.

The procedure for RESULT MAPPING is as follows:

1. Click both the FROM and TO buttons to select the deformed blank and the desired (targeted) part
mesh.

2. Toggle ON COORDINATE TRANSFORM, then define (select buttons) or input (already existing)
two coordinate system IDs to align the deformed part to the desired (targeted) part.

3. If the deformed blank is not aligned to the new blank, select INCREMENTAL ADJUSTMENT to
adjust the position of the deformed blank. The user can input or define a C.S ID. Then, input the
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value and select the direction (U, V, W, RU, RV, RW). The user can click the (+) and (-) buttons
to manually adjust the deformed blank position.  After aligning the two parts, select MAP to
complete the RESULT MAPPING operation.

4. Select RESET to return the deformed part to the original position, and select EXIT to dismiss the
RESULT MAPPING dialog window without mapping the results.

#= Result NHa. . . E”E|E|

— Mapping Part

Frnm:’—J
To :’— J

[+ Coordinate Transform

Coardinate Systermn

Frnm:’—J
To :’— J

Align Farts | Undao |

I_ Incremental Adjustment

cem:[

By |

u [ [y

CRU TRV [RW
I N

Map | Reset| Exit ‘

Figure 9.7.2 The Result Mapping dialog window.

9.7.4 DYNAIN CONTOUR

This function allows the user to plot thickness, stress and strain distribution after the blank results (in
DYNAIN format) are read into eta/DYNAFORM database. If there is no blank result available in the
eta/DYNAFORM database, this function is automatically disabled.
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9.7.5 TRIM

This function is used to trim a blank using a closed curve trim line(s). The trimming will be processed
based on a defined vector/direction. The user can decide to keep the elements inside/outside of the trim line.
These elements are included in a new part called TRIMOUT.

After a trim line is selected, the user has to define a vector (direction of projection) for the trim curve, that
is, W-direction or global Z-axis, from the LSC dialog window (as described in Section 2.9). The user can
then set the trimming tolerance from the dialog window as shown in Figure 9.7.3. The trimming tolerance
ranges between 0 and 1. It limits the size of the small elements generated during the trimming operation. A
larger tolerance produces large elements, and a smaller tolerance gives small elements and more detail in
the trim line. The default value is set to 0.30.

% Ratio of ... E“E|E|
RATIO: ’W

ok | Back |

Figure 9.7.3 The Tolerance input window.

Note: Prior to the trimming operation, the user must define the blank properties.

9.76 TIP

This function allows the user to tip the blank according to a user-defined coordinate system. The dialog
window is shown in Figure 9.7.4.

= Blank Tip |2 |0|fX]

Angel Increment
0

| i

Angel

Defing W-Asis |

Repeat Apply Reverse

oK ‘

Figure 9.7.4 The Blank Tipping dialog window.
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As shown in Figure 9.7.4, the user can define the coordinate system by clicking the DEFINE W-AXIS
button. After a coordinate system is set, the user can tip the blank using the REPEAT and REVERSE
buttons. The slider bar is used to adjust the tip the angle increment.

9.7.7 TAILOR WELDED
This function allows the user to weld together parts of different material and/or thickness.

If the TAILOR WELDED function is selected, eta/DYNAFORM displays the SELECT PART dialog
window, as shown in Figure 4.9.1, and prompts:

SELECT TARGET PART FOR TAILOR

After the target part is selected, eta/DYNAFORM displays the SELECT NODE dialog window, as shown
Figure 6.4.2, and prompts:

SELECT NODES TO TAILOR WELD

After the nodes are chosen, the PROMPT window displays the number of spotweld nodes created. The
welded part will be shown in the display area.

9.7.8 LANCING

This function allows user to carry out lancing operations by splitting the selected elements along a given
path.

If this function is selected, the user must select the elements using the SELECT ELEMENT dialog window.
The SELECT METHOD dialog window, as shown in Figure 9.7.5, will appear after the user confirms the
element selection.

* SELECT EE... [ |[00/[X]

LINE
NODES
CURSOR LINE SEGMENTS
Exit Done Abort
Figure 9.7.5 Select Method

LINE
Allows the user to select an existing line as a splitting path.

NODES
Allows the user to create a line segment by selecting the nodes. The line segment is projected on
the selected elements along the defined W-AXIS. It will be used as the splitting path.
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CURSOR LINE SEGMENTS
Generates the splitting path using line segments.

9.8 MATERIAL

This dialog window allows the user to create, modify, and delete material definition. In addition, the user
can import and export any defined materials. The dialog window is shown in Figure 9.8.1.

#= Naterial EJ |E| El

Plot wWith Color of

[ Part

MNarme MAT_BLEk

Type 37 b

Color

M

Material

New ‘ ru1|:u:|iﬁ,r| Delste

Impaort | Export

material Library

StrainfStress Cunie

Forming Limit Curve

Ok

Figure 9.8.1 The Material dialog window.

The user can select the type of material model by clicking the drop down menu as shown in Figure 9.8.1.

The default material model is set to type #36. Refer to the LS-DYNA User’s Manual for detailed
information about each material model.

9.8.1 NEW (MATERIAL)

Enables the user to create a new material model and define the associated parameters from the table as
shown in Figure 9.8.2.
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% MATERIAL TYPE 36

MATERIAL TITLE [BLankmaT|
MASS DENSITY |7 830000E-009

YOUNGS MODULUS |2.070000E+005

POISSONS RATIO [2 a00000E-001

HARDENING RULE(EXPON)  [;.000000E+000

MATERIAL PARAM FP1 (K) |6_4BDDDDE+DDQ
MATERIAL PARAM P2 (M) |2_QDDDDDE—DD1
EXPOMENT FACE M |5.000000E+000
LANKFORD PARAKM ROO |1 B70000E+000
LAMKFORD PARAM R45 |1 S¥0000E+000
LANKFORD PARAM RS0 |2_1 70000E+000
oK Artvanced | Default | Reset Cancel

Figure 9.8.2 The parameter table of material model.

9.8.2 MODIFY (MATERIAL)

Allows the user to edit the parameters of a selected material model by using the table as shown in Figure
9.8.2.

9.8.3 DELETE (MATERIAL)

This function removes a defined material model from the database.

9.8.4 EXPORT

This function allows the user to save any defined material in a file with *.mat extension. The EXPORT
button will display the EXPORT MATERIAL window as shown in Figure 9.8.3.
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Export NaterialNAT HBLE

Laak In: |D:fd\,,.fnal’urmﬁmhﬂaterial_lib;f Y
] AA-1 mat ] AAR010-T4-36 mat ] AAET11-T4P
] AA5182-36 mat # AARDT3-T4-36 mat # BH180-18.m:
] AAG454-36 mat ] AAR111-T4P-18 mat & BH180-36 m:
] AAS454-37 mat ] AAGT11-T4P-24 mat ] BH180-37 m:
] AAST34-36 mat ] AAET11-T4P-36.mat i BHZ10-18 m:
] AARO09-TA-36 . mat ] ALE111-TAP-37. mat & BH210-36 m:
4 | il

File Mama: | QK
File Type:  |*.mat by Cancel

Figure 9.8.3 The Export Material window.

9.8.5 IMPORT

This function allows the user to read in a material from the file with the suffix “mat”. Choose a mat file
and select OK to close the IMPORT MATERIAL window. The imported material will be displayed in the
MATERIAL window.

9.8.6 MATERIAL LIBRARY

This function allows user to select a material directly from the generic material library embedded in
eta/DYANFORM. The MATERIAL LIBRARY is a folder located in the installation directory, “./installation
directory/material_lib/...”. It consists of *.mat files and DF_MATERIAL_INDEX.dat file. Every *.mat file
is one of the LS-DYNA material models. The DF_MATERIAL_INDEX.dat is the index of all *.mat files.

As shown in Figure 9.8.4, the user can select any button from the window, and the relative parameters are
included in the MATERIAL PARAMETERS table.

288 eta/DYNAFORM 5.1



TOOL DEFINITION

CHAPTER 9

= Dynaform Material Library

Strength Level

Mild

Medium

STEEL

High

Advanced High

Hot Rolled

Stainless

AL IR LRt

Material MName

Type 1
ELASTIC

Type 18
POWER

Twpe 24
LINEAR

TypE 36
3-PARAM

Type 37 Type a9 Type 64
ANISOTR  FLD_TRA RATE_SEN

+ + +

T -

|»

[ o o o o S

e O o e F o o
Rl T o o P AL PO T TN R T A
Rl T o o P AL PO T TN R T A
Rl S A T A A P A A T A

A

cQ
DQSK
DDQIF
HSLA400

|»

S511CrCh
S518Crch
55304
S5403Ni

LI ]er]

AAS182
AABAGL
AAETEL
AABO0Y

e o O T ol T o
T o o o T ol T o
T o o o T ol T o
S o o S A A T T A

o S e e A e

Ok

I
o
=

9.8.7 STRAIN/STRESS CURVE

Figure 9.8.4 The Material Library.

The functions in this menu are used to create, read, and display the stress/strain curves of materials. There
are six options in this menu, as shown in Figure 9.8.5. The function of each option is similar to those
described in Section 12.9, UTILITIES/LOAD CURVE.

#. STRESS/ST... E|E|@

CREATE CURVE

LIST CURVE

MODIFY CURVE

READ CUBNME

RENUMBER CURVE

SHOW CURVE

Exit Done

Abort

Figure 9.8.5 The Stress/Strain Curve dialog window
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9.8.8 FORMING LIMIT CURVE

The functions in this menu are used to create, read, and display the FLD curve of the materials. The
dialog window is shown in Figure 9.8.6. These options are similar to those described in Section 12.9,
UTILITIES/LOAD CURVE.

= ForRmING L... [=]0/X]

CREATE CURVE

LIST CURVE

MODIFY CURVE

RENUMBER. CURME

SHOW CURVE
Exit Done Abort

Figure 9.8.6 The Forming Limit Curve dialog window.

Note: There are three different curve formats that are supported by eta/DYNAFORM, i.e, these
curve formats can be read into eta/DYNAFORM database.

FORMAT 1: FEMB read in format

$ THIS IS THE FEMB FORMAT LOAD CURVE
$ FEMB LOAD CURVE (TITLE LINE HAVE BEEN EXIST)
$CURVE, CURVE 1D, TYPE, CURVE NAME (A9,19,19,1X,A8)
CURVE 9 0 CURVE9

$CURVE DATA (X,Y) (F9.0,F9.0)
.0000E+000.1349E+03
.900E-09.2018E+03
.3000E-09.2699E+03
.9000E-09.3017E+03
.7000E-09.3282E+03
-.9000E-09.3494E+03
.190E+000.3674E+03
.1300E+000.3831E+03
.1900E+000.3970E+03
.1700E+000.4097E+03
.1900E+000.4212E+03
.290E+000.4319E+03
.2300E+000.4418E+03
.2900E+000.4911E+03
.2700E+000.4999E+03
.2900E+000.4682E+03
.9990E+09.4722E+02

ND

MOOOOO0OO0OO0OO0OO0OO0OOO0OOOO0OO
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FORMAT 2: FEMB write out format (can be read in also)

1 (CURVE NUMBER, 19)
27 *fld®" 90 (num. of points,
-4.94296E-01 9.00160E-01
-4.46287E-01 8.92777E-01
-4.00478E-01 8.06437E-01
-3.96679E-01 7.61400E-01
-3.14711E-01 7.17994E-01
-2.74437E-01 6.76406E-01
-2.39722E-01 6.37089E-01
-1.98491E-01 6.00334E-01
-1.62919E-01 9.66903E-01
-1.27833E-01 9.39946E-01
-9.43970E-02 9.09004E-01
-6.18794E-02 4.86003E-01
-3.04992E-02 4.67236E-01
0.00000E+00 4.92994E-01
2.99988E-02 4.71172E-01
9.82689E-02 4.86212E-01
8.61777E-02 4.98662E-01
1.13329E-01 9.08994E-01
1.39762E-01 9.17989E-01
1.69914E-01 9.24738E-01
1.90620E-01 9.30703E-01
2.19111E-01 9.39683E-01
2.39017E-01 9.39843E-01
2.62364E-01 9.43322E-01
2.89179E-01 9.46232E-01
3.07489E-01 9.48669E-01
3.29304E-01 9.90709E-01

FORMAT 3: (DYNA format)
*KEYWORD (must)

*DEFINE_CURVE

$CURVENAME ABC

$ LCID SIDR SCLA SCLO
200 0

$ Al 01
-0O00000000E+00 -000000000E+00
-476209790E+00 .770189471E+02
-992419979E+00 -122399673E+03
-142862940E+01 -149092189E+03
-190483916E+01 .164766199E+03
-238948920E+01 -174017044E+03
.289729880E+01 -179463074E+03
-333346844E+01 .182669189E+03
-380967832E+01 -184996629E+03
-428988820E+01 -189667770E+03
.476209784E+01 .186321899E+03

*END

(Here the *END is optional)

OFFA

“curve name®, curve id)(4x,i,"a8",i4)

OFFO
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9.9 PROPERTY

The functions in this menu are used to define and modify the physical properties of the blank. As shown in
Figure 9.9.1, the PROPERTY dialog window allows the user to define the type of shell element
formulation for the stamping simulation. The default shell element formulation is BELYTSCHKO-TSAY,
which is widely implemented in stamping simulation. Please refer to the LS-DYNA User’s Manual for
detailed information about the shell element formulation.

#: Property E]|E| g‘
Narme ’ELE_T

BELYTSCHKO-TSAY v |

Caolor

Froperty

New ‘ mmm:| Delete‘

oK |

Figure 9.9.1 Property dialog window.

9.9.1 NEW

This function allows the user to create a new blank property. The user can define the name of new blank
property, thickness and through thickness integration points from the PROPERTY table.

The functions MODIFY and DELETE, are similar to those described in Section 9.6, MATERIAL.

9.10 ANIMATE

This function is used to show the motion of all defined tools with either velocity or displacement load curve.
The user will not be able to view the motion of tools with force load curve. The animation dialog window is
shown in Figure 9.10.1.
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% Define An... [2]0/X]

Stop Time  |0.011328725

5

]

Total Frames

Play ‘ ......... ==

Figure 9.10.1 Define Animation dialog window

STOP TIME
The default stop time is equal to the termination time of the simulation. The user can also set a
stop time that is less than the termination time.

SLIDER
Allows the user to set the number of frames for the animation

PLAY
Allows the user to animate all frames. It will also bring up the ANIMATE dialog window as
shown in Figure 9.10.2.

™ individual Frames

4| 4| | »l

25
| r

FramesfSecand

Stop |

Figure 9.10.2 Animate dialog window.

As shown in Figure 9.10.2, the user can animate the tool motion using INDIVIDUAL FRAMES. When
the function is toggled ON, the user can select the FORWARD and REVERSE buttons to view the
animation. The slider bar is used to adjust the speed of animation.
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9.11 TOOLS ON/OFF

This function allows the user to toggle ON/OFF each individual or all tools. The TOOLS ON/OFF dialog
window is shown in Figure 9.11.1.

#= Tools onfoff E”Elgl

L] BLAMK
L] PLINCH
|| DIE

|»|BINDER

All On All Off |

Ol \

Figure 9.11.1 Tools On/Off dialog window.
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9.12 SUMMARY

This function enables the user to review the statistical information of each tool from the SELECT TOOLS
dialog window.

After a tool is selected, a message window with tool statistics is displayed. An example of the message
window is shown in Figure 9.12.1.

#= Summary of BLANE

— Partinfarmation — Model Information

Mo, of Parts: 1 Mo, of Elements 332
Mo. of Quad. Elements 308

o, of Tri. Elements 24
Property: ELE_BLK Min Element MNo. 2682
Max Element Ma. 3130
Min Mode Mo. 2465
htax Mode Mo. 2064

Mo.of Drawheads 0

— Blank Information

Adaptive Flag:

o]}

Dynain Cutput: O

Gravity Load: OFF

ﬂ | > | Seamless Flag: CIFF

O

Figure 9.12.1 A sample of tool statistic message window.
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CHAPTER 10
OPTION MENU

This menu consists of various preprocessing utilities that are toggle-switch activated as shown in Figure
10.1.

Mesh Control

File Option
System Language
v Show Icon Tips

Figure 10.1 Option menu.

A detailed description of these functions is given in the following sections.
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10.1 MESH CONTROL

The options in this dialog window, Figure 10.1.1, are used to control mesh generation.

#= Nezh Control g |§| E|

[ Auto Surface Mesh
[+ Auto Plate Marmal
[T Use Control Points

— Bias Mesh

<> Mo Bias Mesh

<« Edge Bias Mesh

< Comer Bias Mesh
1.000

Bias Factor

— Plate Element Type
% Guadrilateral

@ Triangle

— Bearm Element Type
4 Beam

4 Rod

< Platel

— Line mMesh Method

< NUMBER
¢ SIZE

Ol ‘ Rezet | Cancel|

Figure 10.1.1 Mesh Control dialog window.

AUTO SURFACE MESH (toggle)
This function enables the user to mesh the displayed surfaces directly using the SURFACE MESH

function.

AUTO PLATE NORMAL (toggle)
This function enables the user to mesh the part with consistent Plate Element normal.

eta/DYNAFORM 5.1
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10.1.1 CONTROL POINT (toggle)

This function enables the user to pre-select the points on a line for the desired node locations associated
with the 2L, 3L, 4L, 6S, 10S, 9S, and 12S mesh function. It is used in conjunction with the options in
Section 6.3.4.

10.1.2 EDGE BIAS MESH

The EDGE BIAS MESH command allows the user to enter an element bias factor (0.625 to 1.6) relative to
the selected edge of the line data that is to be modeled. This function multiplies the size of each adjacent
element that is created from the selected edge by the bias factor.

If the EDGE BIAS MESH function as shown in Figure 10.1.1 is toggled on, the user can define the bias
factor by dragging the slider. An example of mesh with edge bias mesh control is shown in Figure 10.1.2b.

Note: A bias factor greater than 1.0 generates proportionately larger elements from the selected
edge. A bias factor less than 1.0 generates proportionately smaller elements from the selected edge.
This function can only be implemented with the 2L, 3L, 4L, 6S, 10S, 9S, and 12S meshing function.

Edge\gelected Corner Sele\c\t'ed

@ (b) ©

Figure 10.1.2 An example of mesh with bias mesh control: (a) No Bias (b) Edge Bias (c) Corner Bias (Bias
Factor=1.765).
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10.1.3 CORNER BIAS MESH

The CORNER BIAS MESH control allows the user to enter an element bias factor (0.625 to 1.6) relative to
the selected corner of the line data that is to be modeled. This function multiplies the size of each adjacent
element that is created from the selected corner by the bias factor.

If the CORNER BIAS MESH function as shown in Figure 10.1.1 is toggled on, the user can define the bias
factor by dragging the slider. An example of mesh with edge bias mesh control is shown in Figure 10.1.2c.

Note: A bias factor greater than 1.0 generates proportionately larger elements from the selected
edge. A bias factor less than 1.0 generates proportionately smaller elements from the selected edge.
This function can only be implemented with the 2L, 3L, 4L, 6S, 10S, 9S, and 12S meshing function.
10.1.4 PLATE ELEMENT TYPE

This function enables the user to control the type of mesh generated by etay/DYNAFORM. If the
QUADRILATERAL function as shown in Figure 10.1.1 is toggled checked, the plate mesh generated is
quadrilateral element dominant with minimum triangular elements. This captures the tool geometry

accurately and efficiently, including the outer edge of the irregular blank shape. If TRIANGLE is checked,
the whole plate mesh generated is triangular elements dominant.

10.1.5 LINE MESH METHOD

Please refer to SECTION 6.3.5 for detailed information about LINE MESH METHOD.

10.2 FILE OPTION

This function enables the user to set the FILE DIALOG STYLE (WINDOWS OR UNIX) and set the
AUTO BACKUP file saving function. The dialog window is shown in Figure 10.2.1.

i

File Dialog Style

1 Windows Stle
[~ Unix Style

v Auto Backup

File Mame: [Dackup.df

Intervalmy: [15

Ok | Cancel |

Figure 10.2.1 The Option dialog window.
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If WINDOWS STYLE is checked, the file dialog style is shown as in Figure 10.2.2

LookIn : [E:/Example/case3/CASES/ Yo F 2

l#] CASEICUP DYN
[#] CASEICUP MOD

File Name | 0K
File Type:  [LSOYMA (*.dyn;*.mod* k) i Cancel

[~ All Files Import

Figure 10.2.2 Windows Dialog Style

If UNIX STYLE is checked, the file dialog style is shown as in Figure 10.2.3.

* Import File
Filter
E/Examples” dyn,*.mod;* k

Directories

Decklid

Hydroforming

TRAIMING

casel

casez

cases |

Farmat |LSDYNA {*.dyn;=.mod;* k) N

Selection
E:/Examplel

Ok Filter Cancel

Figure 10.2.3 Unix Dialog Style
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10.3 SYSTEM LANGUAGE

This function allows the user to change the language in the menu, prompt and icon tips displayed on the
screen. The program will display a dialog window as shown in Figure 10.3.1.

* Set System ... C]C/X]

Select System Language:

English j

Figure 10.3.1 Select anguage dialog window

Click the drop down list to select the language. Currently DYNAFORM supports four languages: English,
Chinese, Japanese and Korean. More language can be easily customized by a Resource Compiler utility
software.

After a language is selected, the program will display a DYNAFORM question window as shown in Figure
10.3.2.

= Dynaform Question

The setting will take effect when launching next time. Would you like to exit now?

Yes Mo |

Figure 10.3.1 Select language confirmation window

If YES is selected, DYNAFORM will use the selected language as default language in the future
DYNAFORM session.  NO will keep the current language.

Note: The user may also use the System Language setting in the configuration file dynaform.ini to
set the default language.

104 SHOW ICON TIPS (toggle)

This function allows the user to read/identify the name of each icon on the menu bar and dialog window.
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CHAPTER 11
UTILITIES

The functions in the UTILITIES menu make up eta/DYNAFORM’s tool kit. Many of these functions are
also found in other menus, but the UTILITIES menu (Figure 11.1) provides the user with a convenient way
to access these functions.

Angle Between Lines
Distance Between Pt./Md.
Radius Through 3Pts/3kds
Area of Seleted Elements
Ciran Arro

Cefine Title

|dentify Pt./d.

|dentify Elements

Find Element

Find Mode

Load Curve

Show Line

Coordinate System
Catabase Statistics

Figure 11.1 The Utilities menu.

A detailed description of each function is given in the following sections.
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11.1 ANGLE BETWEEN LINES

This function enables the user to measure the angle (in degrees) between two selected vectors.

After selecting the function, the INPUT COORDINATE window prompts the user to define two vectors by
selecting 3 points. eta/DYNAFORM displays the measurement of four angles in the PROMPT
MESSAGE window in the following format,

ANGLE=69.90, TOP:72.49, SIDE:3.41, REAR:124.78

11.2 DISTANCE BETWEEN POINTS/NODES

This function enables the user to measure the distance (in mm) between two points, two nodes, or a node
and a point. This function is also provided in the PREPROCESS/NODE dialog window.

The user can select two points/nodes by using options in the INPUT COORDINATE dialog window. The
distance and the differences of the three components are given in the PROMPT MESSAGE window in the
following format:

D=180.000, DX=180.000, DY=0.000, DX=0.000

11.3 RADIUS THROUGH 3PTS/3NDS
This function is used to measure the radius (in mm) using 3 points or nodes.

The user can select three points/nodes by using options in the INPUT COORDINATE dialog window.
The result will be displayed in the PROMPT MESSAGE window in the following format:

R=20.000 CENTER AT, X=-200.000, Y=0.000, Z=0.000

114 AREA OF SELECTED ELEMENTS

This function is used to calculate the area of the selected elements. The area and the mass center are printed
in the PROMPT MESSAGE window in the following format:

AREA:1000.0000, MASS CENTER:1000.00000, 0.00000, 0.00000

11.5 DRAW ARROW
This function allows the user to draw arrows about a specific image on the display screen.

The user selects two locations in the screen following the message in the PROMPT window. An arrow
will be drawn from the first location to the second location.
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Note: This function is used in conjunction with DEFINE TITLE. The arrow and the title will be
removed using the CLEAR HIGHLIGHT icon.

11.6 DEFINETITLE

This function allows the user to enter a title or text at any location of the displayed screen. The dialog
window is shown in Figure 11.6.

# Set Title E] |E| El

Fosition:

>{:|n_unn

v:{0.000

Cursor Location

<] = »

Faont Size

Title:

Figure 11.6 The Define Title dialog window.

e Type in the title in the field.

e  Click the arrow buttons to set the font size of the title.

e Click OK to display the title on the display area.
The user can define the position of the title by entering the screen coordinates of the X, Y values or by
selecting CURSOR LOCATION.
11.7 IDENTIFY NODE/POINT
This function enables the user to identify any node/point identification number and its corresponding global

location in the X, Y, Z coordinates. This function is also found in the PREPROCESS/NODE dialog
window.

11.8 IDENTIFY ELEMENT
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This function allows the user to identify an element identification number and its associated nodes’
identification number. Itis also found in the PREPROCESS/ELEMENT dialog window.

11.9 FIND ELEMENT

This function allows the user to find or identify an element by keying in its element identification number.
This function is also found in the PREPROCESS/ELEMENT dialog window.

11.10 FIND NODE

This function allows the user to find the X, Y, Z coordinates of the specified node by keying in the node
identification number. This function is also found in the PREPROCESS/NODE dialog window.

11.11 LOAD CURVE

The options in this menu are utilized to generate or modify the load curves. The options are shown in
Figure 11.11.1.

= Load cURVE (2 |[01[(X]

CREATE LOAD CURME

DELETE LOAD CURVE

LIST LOAD CURNVE

MODIFY LOAD CURVE

READ CURNE DATA

RENUMBER. CURNME

RENAME CURNME

SHOW L OAD CURVE

Exit Cione Abort

Figure 11.11.1 Load Curve Options

11.11.1 CREATE CURVE

This function allows the user to manually create a load curve. As shown in Figure 11.11.2, the user can
type in both the curve number and name in the CREATE CURVE dialog window. A warning message will
appear if the curve number is being used by another load curve or there is only one point listed in the curve.
The user must then click on the ADD POINT button and key in the curve data manually.
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#= Input Cur... E"El[E'

Zuree Mumber |2
Curve Mame

o i

Add Point |

Ok

Figure 11.11.2  The Create Curve dialog window

11.11.2 DELETE LOAD CURVE

This function allows the user to delete an existing load curve from the database.

e Select a curve listed in the SELECT CURVE dialog window as shown in Figure 11.11.3. The
user can select all curves by selecting the ALL button. The user can select several curves by

holding down the CTRL or SHIFT key and then clicking on the OK button to confirm the
selection.

# Select Curve E"El[E'

3 URINGTREY
1 LDCUaoo

O

Figure 11.1.3 The Select Curve dialog window.
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e A DYNAFORM QUESTION window, as shown in Figure 11.11.4, appears.

Dynaform Question

Delete [oad cuneUIRIMG TR

Yes i Mo

Figure 11.11.4 ADYNAFORM Question window.

e Select YES to delete the selected curve(s).

e Select NO to reject the choice.

11.11.3 LIST LOAD CURVE
This function allows user to list the existing load curves in the eta/DYNAFORM database.

The user can select one or multiple load curves from the LIST CURVE dialog window as shown in Figure
11.11.5.

# List Curve E”Elg|

3 URINGTRY
1 LDCU000
Al |
OK T Cancel |

Figure 11.11.5 List Curve

11.11.4 MODIFY LOAD CURVE
This function allows the user to modify data points of a selected load curve.

After selecting a curve in the SELECT CURVE dialog window, the SELECT OPTION dialog window,
Figure 11.11.6, is displayed.
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= SELECT oP... [o]0X]

I
ADD POINT {KEY IN X.Y)
DELETE POINT

MODIFY POINT

REDRAVW CUBRVE

Exit Cione Abort

Figure 11.11.6 The Modify Curve dialog window.

. ADD POINT (MOUSE PICK)

Allows the user to select any location from the graph. The selected point will be included in the
curve.

. ADD POINT (KEY IN X, Y)

Allows the user to add curve data points by keying in the X, Y values.

. DELETE POINT

Deletes selected data points automatically.

. MODIFY POINT

There are several options to modify data points as shown in Figure 11.11.7.

% SELECT OP... [Z||E|Ps__<|

I —
KEY IN XY

NEGATE

SCALE

UNDO LAST CHANGE

Exit | Done | Aport |

Figure 11.11.7 Modify Point Options
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INCREMENTAL XY
Enter the X, Y increments, and select OK in the next dialog window. Select point(s)
to move in the curve screen.

e KEY INXY
Select a point in the curve screen. The X, Y values will be shown in the next dialog
window. Change the X, Y values, and select OK. The points on the curve will be
moved to the new coordinates. Repeat to modify another point.

e NEGATE
Select point(s). The selected point(s) will be flipped about the X-axis.

e SCALE
Enter the scale factors, and select OK in the next dialog box. Select point(s). The
selected point(s) will move to the scaled coordinates.

e UNDO LAST CHANGE
Reject the last modification.

5. REDRAW CURVE

This function redraws the modified curve on the display area.

11.11.5 READ CURVE DATA

This function enables the user to import an existing curve’s data into the eta/DYNAFORM database.

Open Curve File

LookIn: |E:./Example/case3/CASES/ e F d

s s.cur

File Mame: || QK
File Type:  |*.cur by Cancel

Figure 11.11.8 The Open Curve File window.
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Note: There are three different curve formats supported by eta/DYNAFORM; i.e, all three curve

formats can be imported into DYNAFORM.

FORMAT 1: FEMB read in format

$ THIS IS THE FEMB FORMAT LOAD CURVE
$ FEMB LOAD CURVE (TITLE LINE HAVE BEEN EXIST)
$CURVE, CURVE 1D, TYPE, CURVE NAME (A5,15,15,1X,A8)
CURVE 10 0 CURVE10

$CURVE DATA (X,Y) (F10.0,F10.0)
.0000E+00,0.13411E+03
.1000E-01,0.2018E+03
.3000E-01,0.2655E+03
.5000E-01,0.3017E+03
.7000E-01,0.3282E+03
.11000E-01,0.34114E+03
.1100E+00,0.3674E+03
.1300E+00,0.3831E+03
.1500E+00,0.31170E+03
.1700E+00,0.40117E+03
.11100E+00,0.4212E+03
.2100E+00,0.43111E+03
.2300E+00,0.4418E+03
.2500E+00,0.4511E+03
.2700E+00,0.451111E+03
.21100E+00,0.4682E+03
.1111110E+01,0.4722E+02

ND

MOOOOO0OO0ODO0OO0OO0OO0OOO0OOOOOO0

FORMAT 2: FEMB write out format (can be read in also)

1 (CURVE NUMBER, 15)

27 "fld" 100 (num. of points, "curve name®, curve id)(4x,i,"a8",i4)

-4_.114211E-01 11.0016E-01
-4.462870E-01 8.52777E-01
-4_004780E-01 8.06437E-01
-3.566750E-01 7.61400E-01
-3.147110E-01 7.17115E-01
-2.744370E-01 6.76406E-01
-2.357220E-01 6.37085E-01
-1.118451E-01 6.00334E-01
-1.625111E-01 5.66503E-01
-1.278330E-01 5.35114E-01
-11.43107E-02 5.01100E-01
-6.187540E-02 4.86003E-01
-3.045112E-02 4.67236E-01

0.000000E+00 4.52115E-01
2.115588E-02 4.71172E-01
5.826811E-02 4.86212E-01
8.617770E-02 4.11866E-01
1.133211E-01 5.08111E-01
1.311762E-01 5.17585E-01
1.655140E-01 5.24738E-01
1.110620E-01 5.30703E-01
2.151110E-01 5.35683E-01
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2.311017E-01 5.31184E-01
2.623640E-01 5.43322E-01
2.851711E-01 5.46232E-01
3.074850E-01 5.48661E-01
3.211304E-01 5.50701E-01

FORMAT 3: DYNA format

*KEYWORD (must)
*DEFINE_CURVE
$CURVENAME ABC
$ LCID SIDR
200 0
$ Al
.000000000E+00
.476201171E+00
.115241115E+00
.142862114E+01
.111048311E+01
.238104811E+01
.285725880E+01
.333346844E+01
.380116783E+01
.428588820E+01
.476201178E+01

SCLA SCLO

01

-0000000000E+00
.7701854710E+02
-1223511673E+03
-1411052185E+03
-1647661511E+03
-1740170440E+03
-1711463074E+03
.1826611181E+03
-1845566250E+03
-1856677700E+03
.1863218111E+03

*END(The *END is optional here)

The dialog window is shown in Figure 10.11.8.

OFFA OFFO

eta/DYNAFORM lists all the curve data files with the

suffix .cur in the FILES field. The user may also read other curve data files by entering the file names.

11.11.6 RENUMBER LOAD CURVE

This function enables the user to renumber the ID of a selected curve.

e Select a curve from the SELECT CURVE dialog window as shown in Figure 11.11.9

# Select Curve g|§|g|

O

3 URINGTREY
1 LDCUaoo

Figure 11.11.9 Select Curve for Renumber
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o  Enter the new number in the next dialog window.

11.11.7 RENAME CURVE

This function enables the user to rename the load curves individually.

e Select a load curve from the list in the SELECT CURVE dialog window.

e Enter the new name in the next dialog window.

11.11.8 SHOW LOAD CURVE

This function enables the user to display the selected curve(s).
display by using the options in the dialog window as shown in Figure 11.11.10.

Figure 11.11.10 The Show Curve Options dialog window.

#= Input Curve Q|E|E|

Location

« Full Screen

% Llser Defined Location

Clear Curve Screen w
Cluery Faint A4
Cption Far Axis hd

Range
¢ Full Range
¢ Llser Defined Apnhy
0.00 BS0.00
Hmin E+03 Hmax
{100.00 0.oo
imin E+03 Yrnay
Eraze Operation

kKeep In Database

Sawe Ta File

Ok

In addition, the user can organize the
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Select the load curve from the SELECT CURVE dialog window as shown in Figure 11.11.3.

LOCATION (SHOW CURVE)
e Toggle on FULL SCREEN to display the curve(s) in the display area.
e Toggle on USER DEFINED LOCATIONand drag a window to display the curve(s).

CLEAR
This function is used to remove an object from the display area using the following options:

¢ CURVE SCREEN
Clear all objects on the display area.

e MODEL
Clear the displayed model.

e ETALABEL
Clear the label at the left bottom of the display screen.

e ALL
Clear all objects in the display screen.

Note: Click on CLEAR button to remove the objects.

QUERY
This function is used to display graph information using the following options:

e POINT
Select a point on a curve. Its X, Y coordinates will be given in the prompt window.

e CURVE
A list of defined curves appears.  Select one from the list or choose from the screen. The
name of the curve, number of points on the curve, the X range, and the Y range will be given
in the PROMPT window.

e GRAPH
The name of the graph and the number of curves in the graph will be given in the PROMPT
window.

OPTION FOR GRAPH DISPLAY
This allows the user to manipulate the display settings of AXIS, GRAPH, CURVE, GRID and
LEGEND. See Figures 11.11.11 ~ 11.11.15.
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# Axis Option E“E'g'
Axis Col l'—_| (=]
is Colar hd #: Select Curve E]'E'E]

Font Size
af e
H Axis Text
|
' Axis Text
|
Ok ||

Figure 11.11.11 Axis Options

#: Graph Option E“Elgl

Border

[ Show Grid

Pattern Diotted b 4

Color I—LI Log Seale m
Grid Colar ﬁ

Farmat
Update | |>{Fnrmatﬂ

Lacation o -

Color [ b

— S Tatal Width R
1.0
Mame Size Decimal Width |3

[T Use Scientific Motation

QK ‘ oK |

Figure 11.11.13 Graph Options Figure 11.11.14 Grid Options
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#: Legend Op... E]|E|g|

[+ Show Legend

[+ Show Pattern

[+ Show Legend Border

Location pper Righ »

oK |

Figure 11.11.15 Legend Options

Select the button to the right of OPTION FOR to select between AXIS, CURVE, GRAPH, GRID and
LEGEND. Each option displays its own dialog window.

DEFINE RANGE OF GRAPH
This function zooms in on a specific section of the graph.

e Toggle on FULL RANGE to show a curve in full range (default).

e Toggle on USER DEFINED to adjust the values of four sliders and then select APPLY to reset
the range.

OPERATION

This function allows the user to apply mathematical operations to the displayed curve. The options
are shown in Figure 11.11.16.

eta/DYNAFORM 5.1 315



CHAPTER 11

UTILITIES

& Curve Ope... E”il@|

+| =] *| /

o
|

Ok

Figure 11.11.16  Curve Operation

After an operation is selected, the SELECT CURVE dialog window will appear for selecting
curves for the operation as shown in Figure 11.11.17. The user can select a curve by choosing
from those displayed in the curve window, selecting from the name list, or selecting the ALL

CURVES button. eta/DYNAFORM prompts:
LEFT BUTTON SELECT, MIDDLE BUTTON DESELECT

& Select Curve EJ |§| E|

2-LDCuooo1 1

All |

ok | undo | AR

Figure 11.11.17 Select Curve

+ -- Creates a new curve in the curve screen of which the values of Y are the sums of the
selected curves. At least two curves must be selected.

Creates a new curve of which the values are the differences of two selected curves.
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Note:

Creates a new curve of which the values are the product of two curves.

Creates a new curve of which the values are quotients of two selected curves.

Creates a new curve that is the derivative of the selected curve with respect to time.

Creates a new curve that is the indefinite integral of the selected curve with respect
to time.

Scales the selected curve using magnification factors in the X, Y directions.

Moves the selected curve in the X, Y directions.

Creates a new curve that is a copy of the selected curve at the same position and in
different colors.

Negates the values of the selected curve in the Y direction.

Switches the X-axis and the Y-axis.

This function creates a new curve that is the resultant of the selected curve.

Creates a new curve of which the abscissa is from the first curve and the ordinate is
from the second curve.

All results under the above operations are temporarily displayed in the curve
screen. They will not be automatically saved as loaded curves.

The user needs to save the curve.

eta/DYNAFORM 5.1
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ERASE
This function removes the selected curve from the displayed graph

KEEP IN DATABASE
This function saves the selected curve in the database with a name that begins with CUR.

SAVE TO FILE
This function saves the display graph as a text file in a directory. The SAVE CURVE window is

shown in Figure 11.11.16

Save Curves

LaakIn: |E:IExampIeftaserCASE3f Dl N e

#] 5 s.cur

File Mame : | 0K
_Cancel |

File Type:  |*.cur kvl Cancel

Figure 11.11.16 The Save Curves window.

11.12 SHOW LINE

This function is wused to identify any existing line and its direction. See Section 6.1,
PREPROCESS/LINE/POINT.

11.13 COORDINATE SYSTEM

The functions in this menu are used to create and modify local coordinate systems. The functions are shown
in Figure 11.13.1.
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#= Coordinat. .. g|§|g|

= <] #] 3

Tl

¢ Show Coord, Sys,

5 Length

« | 60 >
Apply |
Ok |

Figure 11.13.1 Coordinate System Options

e Click the horizontal scroll bar to changes the size of the displayed coordinate system. Select
APPLY when finished.

¢ COORD. SYS.ON
Toggle all created coordinate systems ON/OFF.

A detailed description of these functions is given in the following sections.

11.13.1 CREATE COORDINATE SYSTEM il

This function is used to create a coordinate system. Please refer to SECTION 2.5, LOCAL COORDINATE
SYSTEM, to get detailed information.

11.13.2 DELETE COORDINATE SYSTEM

This function enables the user to delete a local coordinate system from the database.
e The SELECT LCS dialog window appears. See Figure 11.13.2.
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= select LCS  [2 |[0|[X]

Select by Cursor

>

cep | Reject |

Global C.5

ik | Cancel |

Figure 11.13.2 Select LCS

-- Picks a coordinate system.

-- Drags a window to include the coordinate system.
g - -Defines a multi-point region to include the coordinate system.

CS.ID

Enter the starting and ending coordinate system ID and the increment in the next dialog
window.

REJECT

Reject the last selection.

Note: To remove the local systems/definitions from individual nodes, the user must
reassign the nodes to the GLOBAL COORDINATE SYSTEM.

fido
11.13.3 COPY COORDINATE SYSTEM

This function enables the user to copy and create a selected coordinate system in a new location.

e The SELECT LCS dialog window provides three options: 1) Pick the coordinate system
displayed on the screen using the default mouse pick, 2) Select C.S ID to select an LCS by the
given ID, 3) Select GLOBAL C.S. to select the GLOBAL COORDINATE SYSTEM.

e Define the new location using the INPUT COORDINATE dialog window. The selected
coordinate system will be copied automatically.
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o
11.13.4 MODIFY COORDINATE SYSTEM 4|

This function is used to modify the definition of an existing coordinate system.

e  After a coordinate system is selected in the SELECT LCS dialog window, the SELECT OPTION
window as shown in Figure 11.13.3 is displayed.

# SELECT OF... g'i'g|

ROTATE ALONG U

ROTATE ALONG V
ROTATE ALONG W

Exit Cione Abort

Figure 11.13.3 Modify C.S Options

e Select the MOVE function, and the INPUT COORDINATE dialog window will appear and
prompt the user to define the new location of the coordinate system. The coordinate system will
be moved automatically after the new location is defined.

e Select the ROTATE function, and the INPUT COORDINATE dialog window will appear and
prompt the user to define the new location for the coordinate system. The coordinate system will
be rotated automatically after the new location is defined.

b
11.13.5 CURRENT COORDINATE SYSTEM

This function allows the user to assign a CURRENT status to a selected coordinate system.
e Select a coordinate system by cursor; the selected coordinate system will be highlighted and the

last one will change its color.

11.13.6 IDENTIFY COORDINATE SYSTEM ﬂ

This function is used to identify the type and origin of a coordinate system.

e Select a coordinate system by cursor; and eta/DYNAFORM will prompt:
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C.S. #### [SYSTEM TYPE] ORIGIN (x y z)

Where:

##H#H is the coordinate system numbers.

SYSTEM TYPE is the system type (rect., sphere, cylin.), and
ORIGIN is the global location of the system origin.

11.14 DATABASE STATISTIC

This function enables the user to view the statistics of the eta/DYNAFORM database regarding geometry,
models, materials and interfaces.
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CHAPTER 12
VIEW OPTIONS

The functions provided in this menu adjust the display of the items shown in the display area of
eta/DYNAFORM. The options are shown in Figure 12.1.

Colar map

Rotation

Light

User Wiew

True iew

[ Lahel Nodes

[ Lahel Elements

[ Plate Mormal{Color)
Shading Mode >
Scale Active YWWindow -

Figure 12.1 The View Options menu.

A detailed description of each option is given in the following sections.
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121 COLOR MAP

This function is used to change the default color in the color bar. See Figure12.1.1.

% ColorMap [EJOX

HE B
o | .

Color Model RGB

— Walues

LE{

Red

I:c:

Green

I:c,

Blue

Set | Default

Ok

Figure 12.1.1 The Color Map dialog window

15 colors are available from the color palette.
rectangular bar.

The Color Model provides two options, either RGB (Red, Green, and Blue) or HSV (Hue,

Saturation, and Luminosity).

The selected color will be shown in the long

The sliders enable the user to change the values of RGB and HSV.
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e SET confirms the change of values of the color model.

e DEFAULT resets the values of color model.

122 ROTATION

This function enables the user to rotate an object in the display area about the global (or virtual) X, Y, and
Z-axes. The options are shown in Figure 12.2.1.

#= Eotation EI |§| g'

— Mode
[+ Screen Axis

[ Wirtual Axis
— Angles
-
-
-
Apply Feverse |

Ok |

Figure 12.2.1 The Rotation dialog window.

e SCREEN AXIS
Rotates an object in the display area according to an angle. The screen axes are fixed at all
times and are defined as follows:

1. SCREEN X
Axis direction is from the left to right of the terminal screen.

2. SCREENY
AXxis direction is from the bottom to the top of the terminal screen.
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3. SCREENZ

Axis direction is from the screen to the user.

e VIRTUAL AXIS

Rotates an object about global (or virtual) X, Y, and Z-axes according to an angle.

e The sliders enable the user to adjust rotation angles.

e APPLY completes the rotation. This function can be repeated as many times as desired.

e REVERSE reverses the rotation. This function can be repeated as many times as desired.

12.3 LIGHT

This function enables the user to move a directional light source uniformly with a consistent intensity. The
dialog window is shown in Figure 12.3.1. The right and left arrow buttons move the light source in the
positive and negative X-direction, and the up and down arrow buttons move the light source in the positive

and negative Y-direction.

j

Ok

Cancel |

Figure 12.3.1 The Light Source dialog window.

124 USER VIEW

This function saves or stores a desired view in the current eta/DYNAFORM database and recalls any

previously saved view. See Figure 12.4.1.
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e Save
Saves the current displayed view in the etay/DYNAFORM database.

#= Tzer Yiews E“E| E'

Wiew Bames

TOP IEW

SIDE wIEW

REAR “IEW
ISOMETRIC “IEWY
e

Wiewy 2

Delete Wiew |

Ok |

Figure 12.4.1 The User Views dialog window.

The saved view will be

listed in the window. etay/DYNAFORM allows the user to save up to six user views plus the
four pre-defined views (a total of 12 views).

e Recall

Displays the selected view from the list.

e Delete View

Deletes the selected view from the list.

125 TRUE VIEW

This function enables the user to display an object in true view, i.e. the normal view of the local W-axis as

projected onto the local UV plane.

e The LCS dialog window appears to define a local coordinate system.

e The DYNAFORM QUESTION dialog window appears as shown in Figure 12.5.1.
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Dynaform Question

KEEF AMY GLOBAL A5 VERTICAL?

Yesg Mo

Figure 12.5.1 ADYNAFORM Question dialog window
1. YES
Allows the user to select an axis to be displayed from the bottom to the top of screen.
The object remains in its true view if this option is selected.

2. NO
Displays the object in its true view (perpendicular to the W-axis).

12.6 LABEL NODES (toggle)

This function enables the user to toggle the node labels on/off. The node number of all displayed nodes will
be shown. This function is also found under Preprocess/Node.

12.7 LABEL ELEMENTS (toggle)

This function enables the user to toggle the element labels on/off. The element number of all displayed
elements will be shown. This function is also found under Preprocess/Element.

128 PLATE NORMAL (Color)

This function enables the user to display the normal direction of element with color.

129 SHADING MODE

As shown in Figure 12.9.1, Shading Mode offers three options for shading a part or a model. The Gourand
Shading mode, which is smooth shading, is the default setting for etay/DYNAFORM and its normal is based
on nodes in algorithm. The Flat Shading is based on elements.

® Sourand Shading
£ Flat Shading without Edge
£ Flat Shading with Edge

Figure 12.9.1 The submenu of Shade Mode.
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12.10 SCALE ACTIVE WINDOW

This function enables the user to scale an active window display by the scale factor provided from the
pull-down menu.
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CHAPTER 13
ANALYSIS

The functions provided in the ANALYSIS menu allow the user to submit an analysis or to generate an
output file as shown in Figure 13.1.

Analysis Cirl+a,
Cutput New Dynain File

Figure 13.1 Analysis

A detailed description of each function in the menu is given in the following sections.
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13.1 ANALYSIS (CTRL+A)

The ANALYSIS menu allows the user to set the parameters for running a stamping simulation, gravity
loading and springback analysis. The parameters will be written into the analysis output. The default dialog
window of this menu (for stamping simulation) is shown in Figure 13.1.1.

& Analysis g |§| E|

Analysis Type
L-Dyna InputFile |
Control Parameters ‘ Caontrol Parameters ‘
™ Gravity Load ™ Gravity Load
[+ Dynain Output [+ Dynain Cutput
[ Seamless [ Seamless
Implicit Farameters Implicit Parameters
[ Adaptive Mesh [ Adaptive Meash
Adaptive Parameters ‘ Adaptive Parameters
Defined Toals Only Defined Taals Only
File File:
[ Specify Memory [ Specify Memory
Memorgihb) |5 Memorghb) |54
Tite | Title |
Termination Time [0.011587 Termination Time [0.011587
ok |7 ok | cancel |
(@) (b)

Figure 13.1.1 Analysis dialog window (a) LS-DYNA Input (b) Full Run DYNA

13.1.1 ANALYSISTYPE
There are two types of analysis output:

1. LS-DYNAINPUT FILE
This function outputs analysis results as an LS-DYNA input deck.
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2. FULL RUN DYNA
This function outputs an LS-DYNA input deck and submits it to LS-DYNA, which will be
running in the background.

The user can select the type of analysis output by clicking on the toggle menu.

CONTROL PARAMETERS

This function allows the user to define the values of control parameters for running a stamping
simulation using LS-DYNA. The user can edit the parameters by clicking on the CONTROL
PARAMETERS icon from the ANALYSIS dialog window. The DYNA3D CONTROL
PARAMETER dialog window is shown in Figure 13.1.2.

&= DYNASD CONTIEOL PARANETEE

TERMINATION TIME(ENDTIM] [T 158700E-002

TIMESTEP (DTZ2MS) |EI.EIEIDDEIEIE+EIDD

PARALLEL (MCPL |1

STATES IN D3FLOT (DPLTC) |11

OK | Advanced | Deraul

Figure 13.1.2 Control Parameters dialog window

OK - Accepts the control parameters

DEFAULT - Resets all values to their default settings

RESET - Resets the last defined setting to its previously defined value
ADVANCED - Extends the table to make the advanced control parameters show up
CANCEL - Aborts the tableand resets all values to their previous setting

Note: Refer to the LS-DYNA User's Manual for detailed information about each control
parameter.

13.1.2 GRAVITY LOAD (toggle)

This function toggles gravity force ON/OFF and writes out the relative control cards to the input deck.
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13.1.3 DYNA OUTPUT (DYNAIN) (toggle)

This function automatically writes out the INTERFACE_SPRINGBACK_DYNAZ3D card to the input deck.
Therefore, LS-DYNA will create a DYNAIN file at the end of the simulation run. The DYNAIN file
contains the deformed blank results, including thickness, stress and strain.

13.1.4 SPRINGBACK (SEAMLESS)
This function toggles on/off the LS-DYNA seamless explicit/implicit switch. It will activate implicit

springback analysis after the stamping simulation. If SEAMLESS is toggled on, user can set the
springback constraint and define the IMPLICIT parameters as shown in Figure 13.1.3.

= 1mpLIcIt ... (o]0

GENERAL
SOLUTION

SOLVER

AUTO
STABILIZATION

SPRINGEACK CONSTRAINT

Exit Dione Abort

Figure 13.1.3 Implicit Parameters

Note:  Refer to the LS-DYNA User's Manual, keyword *CONTROL_IMPLICIT_OPTIONAL, for
more information.

13.1.5 ADAPTIVE MESH (toggle)

If this function is toggled on, ADAPTIVE scheme is activated during the stamping simulation. The user
can edit the adaptive parameters by clicking on the ADAPTIVE PARAMETERS button. The default
ADAPTIVE CONTROL PARAMETERS dialog window is shown in Figure 13.1.4. The ADVANCE
button enables the user to expand the dialog window for more adaptive parameters.

Note: Refer to the LS-DYNA User’s Manual, keyword *CONTROL_ADAPTIVE, for detailed
information about each parameter.
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#: ADAPTIYE CONTEOL PARANET

TIMES(ENDTIM/ADPFREC) |233|

DEGREES(ADPTOL) |1 000000E+001

LEVEL{MARLYL) |3

ADAPT MESH{ADPENE) |»| 000000E+000

Ok | Advanced | Default | Reset Cancel

Figure 13.1.4 The Adaptive Control Parameters dialog window
13.1.6 DEFINED TOOLS ONLY (toggle)
If toggled ON, only parts defined as tools will be output to the input deck. If toggled OFF, all parts in the
eta/DYNAFORM database will be output.
13.1.7 SPECIFY MEMORY (toggle)
If toggled ON, the user can allocate memory (in Mb) for running LS-DYNA. This function will

automatically convert the input memory (in Mb) to memory (in words) and write it out to the *KEYWORD
card in the input deck.

e The FILE NAME must be given. If the file name is not known, the button alongside the
FILE NAME FIELD displays a selection dialog window from which the user can select the
file name.

e The TITLE must be given. TERMINATE TIME is given automatically by the program
according to the motion curve.

e  After the above requirements are defined, select OK to start the process.

13.2 ANALYSIS (SPRINGBACK)

If the draw type is set as Spring Back (Tools/Analysis Setup/Draw type), the ANALYSIS dialog window is
shown as in Figure 13.2.1.
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# Analysiz EJ |§| E|

Analysis Type

LS-Dyna Input File ﬂ

Control Parameters ‘

Implicit Parameters |

Defined Tools Qnly

e [ ]

[ Specify Memory
Mermorhb) |5

Title |
Termination Tirne |4.000000
ok | [

Figure 13.2.1  The Analysis dialog window for Springback analysis

The functions are discussed in SECTION 13.1, ANALYSIS.

Note: Refer to the LS-DYNA User's Manual for more information.

13.3 ANALYSIS (GRAVITY LOADING)

If the draw type is set as Gravity (Tools/Analysis Setup/Draw type), the ANALYSIS window is shown in
Figure 13.3.1.
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& Analy=sis E| |§| E'

Analysis Type

L5-Dwna Input File ﬂ

Cantrol Parameters |

Dynamic Relaxation |

Defined Toals Cnly

e [ ]

[ Specify Memary

Mermoryhib |5

Title |

Figure 13.3.1 The Analysis dialog window for Gravity Loading

Note: Refer to the LS-DYNA User’s Manual, keyword *CONTROL_DYNAMIC_RELAXATION, for
detailed information about each parameter.
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13.4 OUTPUT NEW DYNAIN FILE

This function allows the user to output a new DYNAIN file (for example, after trimming).

¥rite New Dynain File

LookIn : | E:/Example/case3/CASED TQ 3 Jd

File Name ;|| OK
File Type : | dynain® 5 Cancel

Figure 13.3.1 Write out DYNAIN File

eta/DYNAFORM 5.1 337



HARDWARE AND SOFTWARE REQUIREMENTS APPENDIX A

APPENDIX A

HARDWARE AND SOFTWARE REQUIREMENTS

UNIX
PLATFORM oS GRAPHICS CARD DISK SPACE
VERSION MB
HP HP-UX 11+ Minimum CRX 8 Plane 200
IBM AlX 4.2+ Minimum 24 Plane Graphics 200
SGI IRIX 6.5+ All Graphics Boards Supported 200
DEC OSF1 v.3+ Minimum PXG 8 Plane 200
SUN Solaris 2.6 Minimum Creator 3D 200
LINUX

The RedHat operating system version 7.3 and above is supported.

PC/WINDOWS

DYNAFORM-PC is compatible with LS-DYNA/PC 960. It will run in Windows
98 or NT 4.X, 2000, and XP environments. It is not recommended for use with
earlier versions of Windows. The following are minimum requirements for proper
operation of DYNAFORM-PC in a Windows environment:

Minimum Graphics Requirement: 800 x 600 (requires small fonts)
Graphics Card: OpenGL based (Nvidia chip set recommended)

Minimum Memory Requirement:
Small models (10,000-20,000 elements): 256 megabytes RAM
Medium models (20,000-50,000 elements): 384 megabytes RAM
Large models (50,000-100,000 elements): 512 megabytes RAM
Huge models (100,000-200,000 elements): 768+ megabytes RAM

Minimum Loadspace requirement: 100 megabytes
Recommended processor:  Pentium 4
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APPENDIX B

SUPPORTED IGES ENTITY TYPES

Null Entity 0

Circular Arc Entity 100
Composite Curve Entity 102
Conic Arc Entity 104
Copious Data Entity 106
Plane Entity 108
Line Entity 110
Parametric Spline Curve Entity 112
Parametric Spline Surface Entity 114
Point Entity 116
Ruled Surface Entity 118
Surface of Revolution Entity 120
Tabulated Cylinder Entity 122
Transformation Matrix Entity 124
Rational B-Spline Curve Entity 126
Rational B-Spline Surface Entity 128
Offset Surface Entity 140
Boundary Entity 141
Curve on a Parametric Surface Entity 142
Bounded Surface Entity 143
Trimmed ( Parametric ) Surface Entity 144
Subfigure Definition Entity 308
Associativity Instance Entity 402
Property Entity 406
Singular Subfigure Instance Entity 408
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CURVE FILE FORMAT EXAMPLE

LIST DIRECTED FORMAT

RECORD 1 N

RECORD 2 N1 “TITLE”

RECORD 3 :XDATA1 YDATAL

RECORD 2 + N1 :NDATAN1 YDATAN1

RECORD 3 + N1 :N2 “TITLE FOR CURVE2”

RECORD 4 + N1 :XDATA1 YDATA1

etc.

Where:

N = Number of curves, integer

N1 = Number of points on the Ffirst curve, integer
N2 = Number of points on the second curve, integer
TITLE = Title with a maximum of 20 characters, Starts and
ends

with a quote (“). Separate with a space between N1 or N2.

XDATAL1 = X value of the Ffirst part on the curve, real number

YDATAL1 = Y value of the first part on the curve, real number.
Separate with a space between XDATA1.

etc.
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FINAL NOTES

We at ETA would like to thank all those who helped in creating this manual. We have all tried to make this
manual as accurate as possible. In an effort to keep future versions as error free as possible, we ask that

you send us your suggestions and notify us of any errors that you come across. You can contact the ETA
software support group at the Troy office via:

Voice: 248-729-3010
Fax: 248-729-3020
E-mail: support@eta.com

The DYNAFORM Team
Engineering Technology Associates, Inc
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