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INTRODUCTION

The DYNAFORM-PC Version 2.0 software is an LS-DYNA-based sheet metal forming
simulation solution package developed by Engineering Technology Associates, Inc. This
specidty CAE software combines the analysis power of LSDYNA Verson 950 with the
streamlined pre- and post-processor functions of etalFEMB. 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 the prototyping
costs and cycle time for product devel opment.

The primary component of DYNAFORM-PC's andysis engine is the LS-DYNA program
developed and currently supported by the Livermore Software Technology Corporation (LSTC)
of Livermore, California. This program is a general purpose, non-linear, dynamic, finite element
analysis codes utilizing explicit and implicit solver approaches for fluid and solid structura
problems. The code has been developed for applications such as automobile crashworthiness,
occupant safety, underwater explosion, sheet metal forming, etc.

The bottleneck of the metal forming development cycle is the hard tooling design lead-time. The
DYNAFORM-PC CAE approach simulates this tooling process and thereby reduces the tooling
tryout time and cost required to produce high quality panels and stamped parts. Specificaly,
DYNAFORM-PC 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.

Users can also take advantage of 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:
DYNAFORM-PC is available for PC environments with Microsoft Windows 95, 98, 2000, NT.

Special featuresfor DYNAFORM-PC Version 2.0 include:

GRAPHICUSERINTERFACE
DYNAFORM'’s new Graphic User Interface (GUI) is convenient and friendly. The functions are
activated via mouse pick, command names and icons.

AUTOMESHING

Automeshing allows the user to define the maximum/minimum eement size and chordal
deviation to automatically mesh surface data through the different types of surface mesh available
including an auto-mesh designed for tooling. This unique auto-meshing function promises to
change the way people view modeling by iminating 99% of the time required for tool meshing.

DYNAFORM-PC 2.0 i



INTRODUCTION

ANALYSISMENU

DYNAFORM-PC dlows users to ether run the analysis directly from the DY NAFORM-PC
window or output the LS-DYNA input file. The user can toggle on the Gravity Loading, Dyna
Initial (DY NAIN), Adaptive Mesh and Spring Back functions.

DEFINE TOOLS

This menu alows the user to define more than the four conventional tool pieces (DIE, PUNCH,
UPPER RING, and LOWER RING) for a smulation. It provides automatic positioning and
interface definition for standard tooling setups. To access this function, the user selects DEFINE
TOOLS from the TOOLS sdlection card when creating a database. Once in the menu, the user
selects USER DEFINED TOOL S to define tools.

DEFINE BLANK
This menu in TOOL DEFINITION alows the user to change the shape of the blank through its
convenient functions.

INTERACTIVE TRIMMING
This function is used to trim a blank along the projection of the trim ling(s). The elements that
have been trimmed from the blank are included in a new part called TRIMOUT.

ENHANCED ADAPTIVE MESH
In addition to setting up the angle for the adaptive mesh criteria, the user can set up the
penetration tolerance and the absolute thickness of the blank.

DRAW BEAD DEFINITION

Provides LS-DYNA contact draw bead interface for the quick creation, modification and
assignment of draw beads. The function also includes Draw Bead Force Prediction as an
dternative for non-linear spring definition.

COPY ELEMENTS/NORMAL OFFSET
Automatically generates the mating part of the mae/female tool surface and warns the user for
the failed elements.

WORK PLANE
A Work Plane alows a user to select coordinates without having to select a point or node. When
the Work Plane is active the user can select coordinate data by clicking anywhere on the screen.

QUICK SETUP INTERFACE

The Quick Setup interface allows the user to set up a model and run it quicker than ever before.
After meshing the die binder and blank, the program automatically all travel curves and mating
parts.

i DYNAFORM-PC 2.0



INTRODUCTION

DOCUMENTATION

A TrainingManual 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 a header-section S-channel using LS-DYNA.

A step-by-step procedure is provided to guide users through the complete process and flow of the
tasks. In most cases, new users can complete the training program in less than two hours and be
ready to begin a production project.

The DYNAFORM-PC Applications Manual discusses the basics of the sheet metal forming
process and provides users with some fundamental knowledge of tooling design and related
topics. The following are typical examples of simulations that are included to demonstrate
DYNAFORM-PC’s capabilities, features and functions:

Case 1. Binder Wrap Simulation

Case 2. NUMISHEET' 96 Case Study

Case 3. Draw Die with Adaptive Mesh Case Study

Case 4. Multiple Stage Forming Example---ALCAN Beer Can Case
Case 5. Tool Surface Automeshing Examples

Case 6. Tube Bending Simulation

Case 7. Hydroforming Case Study

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

The User’sManual contains a simplified combination of both the LS-DYNA and DY NAFORM

Preprocessor User’s Manuals, severa sections specific to sheet metal forming simulation are aso
included.

For further details on LS-DYNA, users are kindly asked to refer to the manual for these codes
published by the Livermore Software Technology Corporation.

DYNAFORM-PC 2.0 i



CHAPTER 1
GENERAL DISCUSSION

11 GENERAL

DYNAFORM-PC Verson 2.1 is a complete graphic user interface operated in a PC
environment.

The DYNAFORM-PC's GUI interface alows the user to quickly access most functions
anytime during the session. The tool bar, the menu bar, right mouse pull-down menus, etc. are
available for user convenience.

1.2 GRAPHICSDISPLAY WINDOW

DYNAFORM-PC separates the screen into severa distinct regions. The regions are used to
receive input from or display messages for the user. They are illustrated and described in the
following sections.

Menu Bar :... [ ||-|-:.-.-. ] M-

3= T 1 1= o e SR S0 3 N R 1

|C0n Bar Fupmcan Tols |
& w|al
R
8
5| | &
—|=|m|
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Control
Window
Prompt ETHOnTF SRR FREFESD Bt CEEIFULLN T ey T [
z | ooty L S | 1
Window j‘j’;.".":;':m ﬁmﬁ xm;“;;“l __w_r__
sty Sadact Fundbon, Bk G 1 SEA Dy BT T
. ~ L e -
Status Bar Display Option Window
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GENERAL DISCUSSION CHAPTER 1

1. DISPLAY AREA
Models and graphs are displayed in this area.

2. MENU BAR
Functions and submenus are displayed in this area.

3. ICON BAR
Gives the user easy access to the most used functions of DY NAFORM-PC.

4. CONTROL WINDOW
This window contains two selection cards. Preprocess and Tool. The selection
cards display icons representing various functions. The functions in each card are
fully discussed in Chapter 4, 5, 6, 7 and 9. Also, if the user selects a function
from one of the selection card or from the MENU BAR, a corresponding dialog
window may display in place of the selection cards. When the function is
completed, the selection cards redisplay.

5. DISPLAY OPTION WINDOW
This group of commands controls the way the moded is displayed. It dso
contains part control functions allowing the user to create, modify or change the
current part. For a description of the display options and part control see
DISPLAY OPTION WINDOW, Section 1.5.

6. PROMPT WINDOW
DYNAFORM-PC displays color code comments and messages to the user here.
A green prompt denotes feedback from a function or key the user has selected. A
red prompt denotes an error or the beginning or ending of a routine. A blue
prompt is displayed when the user must enter or select a value or key. All the
messages displayed in the PROMPT WINDOW are saved and can be reviewed at
anytime during the DY NAFORM session.

7. STATUSBAR
The status bar, located below the PROMPT WINDOW, displays message
prompts, the current function, the current part, any defined load and any defined
SPC.

1.3 MENU BAR
File Check B.Condition Setup Analysis  Uklity  Help

The user selects a menu by mouse pick. Descriptions for these menu options are located in
their respective chapters.

FILE MANAGER Imports and exports data from DY NAFORM-PC.

CHECK These functions validate models.

BOUNDARY CONDITION  Create and verify constraints and loads, defines
initial velocities on finite element models.

2 DYNAFORM-PC 2.0



CHAPTER 1 GENERAL DISCUSSION

14

SETUP Contains various pre-processing Utilities that are
toggle switch activated.

ANALYSIS Defines the parameters of the output.

UTILITY DYNAFORM-PC's "toal kit."

HELP Displays the information to contact DY NAFORM-

PC Technica Support.

TOOL BAR

The tool bar is designed to give the user easy access to the most frequently used functions of
DYNAFORM-PC. The user may smply click on these icons to activate the functions.

= smE| =|<|slm%] | ojole]s|s] ] tees] Alale|elm]s)

[TI =

S S R ]
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*
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OPEN
This function allows the user to open a database.

SAVE
This function updates the current database.

DISPLAY PROPERTIES
This function accesses the DISPLAY PROPERTIES WINDOW alowing the user to
ater the graphics display. It is aso accessible viathe SETUP menu.

REARRANGE WINDOWS
This function moves the CONTROL WINDOW to the opposite side of the GRAPHICS
DISPLAY WINDOW. Itisalso accessible viathe UTILITY menu.

MICROSOFT CALCULATOR
Clicking on thisicon displays the Windows virtual caculator.

MODEL STATISTICS
This function displays the MODEL STATISTICS WINDOW. It is dso accessble
through the UTILITY menu.

ANGLE BETWEEN 3 POINTS/NODES
This icon accesses the ANGLE BETWEEN LINES function in the UTILITY menu.

DISTANCE BETWEEN 2 POINTSNODES
This icon accesses the DISTANCE BETWEEN POINT/NODE function in the
UTILITY menu.

IDENTIFY ELEMENT(S)
This icon accesses the IDENTIFY ELEMENT function of the ELEMENTS menu.

IDENTIFY NODE(S)/POINT(S)
Thisicon accesses the IDENTIFY NODES function of the NODES menu.

DYNAFORM-PC 2.0 3
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SHOW LINE AND DIRECTION
This icon accesses the SHOW LINES function of the LINE/POINT menu.

CREATE WORK PLANE/GRID
This icon accesses the CREATE WORK PLANE function of the LINE/POINT menu.
It isalso accessible viathe UTILITY menu.

DEFINE LABEL/POINTER
This icon accesses the DEFINE LABEL/ARROW function in the UTILITY menu.

DELETE ALL FREE NODES
Thisicon deletes al free nodes.

ROTATE ABOUT X-AXIS
The displayed model will dynamically rotate about the global X-axis when the cursor is
moved up or down.

ROTATE ABOUT Y-AXIS
The displayed modd will dynamically rotate about the global Y -axis when the cursor is
moved up or down.

ROTATE ABOUT Z-AXIS
The displayed model will dynamically rotate about the global Z-axis when the cursor is
moved up or down.

ROTATE ABOUT SCREEN X
The displayed mode will dynamicaly rotate about the screen X-axis when the cursor is
moved up or down.

ROTATE ABOUT SCREEN Y
The displayed model will dynamically rotate about the screen Y -axis when the cursor is
moved up or down.

ROTATE ABOUT SCREEN Z
The displayed model will dynamically rotate about the screen Z-axis when the cursor is
moved up or down.

VIEW XY PLANE
This function automeatically displays the model from the top or in the XY -plane.

VIEW XZ PLANE
This function automatically displays the model from the side or in the XZ-plane.

VIEW YZ PLANE
This function automatically displays the model from the rear or in the Y Z-plane.

ISOMETRIC
This function automatically displays the model from the isometric plane (60-degree

iSOometric).

DYNAFORM-PC 2.0
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CURSOR ZOOM
The user picks a point about which to zoom. The model is centred about this point and
the user may move the cursor up or down to zoom in or out.

ZOOM BY WINDOW

The user defines the upper left corner of the zoom window by positioning the cursor on
the display screen. The user presses the left most mouse button and releases it, and
drags the cursor diagonally down until the desired window size is reached, then clicks
the left most button once more. The section included in the window is displayed in full
screen.

PAN

This command trandates the model by following the movement of the cursor. If the
cursor is moved off the screen, the cursor reappears at the centre of the screen. Clicking
the left most mouse button stops the command.

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 most mouse button stops
the free rotation.

FILL

The model is re-scaled to include al entities belonging to parts that are currently turned
on. FILL automatically zooms in or out until the model fits the viewing area of the
screen.

CLEAR

This command removes highlighted entities from the screen such as those that are made
with the commands SHOW LINE, BOUNDARY CHECK, ID ELEMENTS, DEFINE
TITLE, etc.

DISPLAY OPTION WINDOW

The functions in the Display Option Window organize lines, surfaces and elements. They are
described in the following pages.

Part Caontral

i Dizplay Lines Shade
" | Current Part : _
IDiSpIa_I,I Surfaces Plate Mormal

IDispIa_l,l Elements  Shrink Elements ! On/Off | Modify I New |

DISPLAY LINES (default)
Clicking this icon turns al line data in the database on. Clicking the icon again turns

the line data off.

DYNAFORM-PC 2.0 S



GENERAL DISCUSSION CHAPTER 1

DISPLAY SURFACES (default)
This function turns on/off surfaces in a database.

DISPLAY ELEMENTS (default)
This function turns on/off elements in a database.

SHADE
Displays redistic rendering of objects using light sourcess DYNAFORM-PC
represents elements as if a physica light source was present. Elements that are not
directly exposed to the light source are appropriately “shaded” to emulate real life
shading.

PLATE NORMAL
This function turns on/off plate element normal with vector in a database.

SHRINK ELEMENTS

This function reduces the sized of al eements by 20 percent. Shrink is useful for
locating any missing elementsin a shell or solid structure.

16 PART CONTROL

A part in a DYNAFORM-PC 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.

16.1 CURRENT PART

Changes the current or active part. Lines, surfaces and in most cases elements will be
automatically included in the CURRENT PART when created. The CURRENT PART name

is displayed in its part color. Caution should be taken to make sure that the correct part is
current before creating any new lines or elements.

1. Click inthe current part field. DY NAFORM-PC prompts:

PICK AN ELEMENT TO IDENTIFY THE PART

2. Once the target part has been sdlected it will become current and its name will be
displayed in the current part field in its color.

ON/OFF
Toggles selected part(s) off or on.

1. DYNAFORM-PC prompts:

SELECT AN ELEM TO IDENTIFY PART

6 DYNAFORM-PC 2.0



CHAPTER 1

A part can be turned on/off by selecting a line, element, name or surface by
selecting the option in the right click pull down menu or from the OPTION
LIST ICONS. The user aso has the option to turn on/off al parts.

If SELECT BY NAME is sdlected, a Pop-Up window will display. The part
can be toggled on/off by selecting its name from the list.

2. If the selected part(s) are currently on, then the part(s) are turned off or vice

versa

162 MODIFY

Selecting the MODIFY button will display the EDIT PART window in the bottom of the
CONTROL WINDOW.

Select a part in the parts list field or click the SELECT PARTS BY CURSOR
button and pick a part in the GRAPHICS DISPLAY WINDOW.

After the part is selected, the user can change the part name in the NAME field

— EditPat ———

M arme; l—
o: [

™ Display I:I

[T Tranzparent
[ Setaz Cument Part

Select Part by Curzor

BLAME.LI 1
FUMOOOOZ2 4
DIES 2
BIMDER.S 3

I Ddif}l! 5 ummar_l,i Delete

| Cloze I

and/or change the part’sID inthe ID field.

After the part is selected, the user can aso check DISPLAY to display it, check
TRANSPARENT to make it transparent, check SET AS CURRENT PART to set
it as the current part.

Select the MODIFY button to accept the above change(s).

DYNAFORM-PC 2.0
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GENERAL DISCUSSION CHAPTER 1

After selecting a part, the user can click on the DELETE button to delete the part.

After selecting a part, the user can click on the SUMMARY button to see the
part’s information in a pop-up PART SUMMARY window.

163 NEW

Displays the NEW PART window in the bottom of the CONTROL WINDOW.

——— Mew Part

Name:i
D !3

¥ Dizplay: I:I

[ Tranzparent
¥ Set as Cument Part

Create | Cancel I

Input the new part name in the NAME field.

Input the new part ID inthe ID field.

Check DISPLAY to display it.

Check TRANSPARENT to make it transparent.

Check SET AS CURRENT PART to set it as the current part.
Click in the color block to set the part color.

After completing the above steps, select CREATE to create the new part or
CANCEL to abort the function.

If CREATE is selected, DY NAFORM-PC prompts:

OK, PART XXX ISADDED WITH ID = XX ISADDED TO DATABASE

1.7 OPTIONLIST ICONS

During the DYNAFORM-PC session, the option list icons will present the user with the
available options pertaining to the current command selection. These icons are displayed on
the left side of the screen above the PROMPT WINDOW. To determine the function of the
icon, place the mouse pointer over the icon. The tool-tip will provide a label for the icon
indicating its function. Clicking the right-mouse button pull-down menu also accesses the
same functions. The icons shown below are an example of this function.

8 DYNAFORM-PC 2.0
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1.8 SELECTION CARDS

The CONTROL WINDOW contains two selection cards. Pre-process and Tools. The
selection cards display icons representing various functions. A function description is
highlighted when the cursor is placed over the individual icon. Click on the tab label to move
from one card to the other. The Pre-process selection card contains al the functions in order
to perform geometry building. The pull-down menu provided within the card alows the user
to select from one of the four options in geometry building: Lines/Points, Surfaces, Elements,
and Nodes. Once the user selects one of the options, the corresponding functions display
within the card. The functions in each card are fully discussed in Chapters 4, 5, 6, 7 and 9.

Pre-process I Tool: I

| Elements |
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19 MOUSE FUNCTIONS

DYNAFORM-PC functions are accessible via the left mouse button. To access a function,
the user selects the desired button or menu by moving the mouse pointer and depresses the
left mouse button.

In the GRAPHICS DISPLAY WINDOW, the right mouse button activates a pull-down
window with commonly and currently used functions.

In the PROMPT WINDOW, the right mouse button activates a pull-down window with font
Szes. The user can select a value to define the font size displayed in the PROMPT
WINDOW.

DYNAFORM-PC 2.0 9
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Free Raoktation

Wirtual Rokation  »
Screen Rotation K
Foom by Window
CUrsoF Z00rm

Pan

Recall Wiew *
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Clear
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1.10 LOCAL COORDINATE SYSTEM

DYNAFORM-PC refers to a local or global coordinate system to trandate, rotate, mirror,
copy and generate points, lines, nodes and elements. When such a function is sdlected, the
program automatically prompts the user to generate a local coordinate system designated as
the U, V and W coordinate frame.

Either one, two or three reference point(s) is (are) required to establish a local coordinate
system. The first reference point defines the local origin.

For athree point system the second reference point defines the local U axis which is extended
from the first reference point. The third reference point, aong with the first two reference
points, defines the local U-V plane. The locd V axis is defined in the U-V plane and
perpendicular to the U axis. The local W axis is then defined according to the right hand rule
perpendicular to the U-V plane.

For a two-point reference option, END SELECT in the SELECT OPTION BAR should be
selected after the second reference point is defined. The local W axis lies dong the vector
from the origin to the second reference point and the V axis lies in the V-W plane. The U
axisis defined by the right hand rule.

Note:  All rotational commands (i.e., generating arcs, copy with rotating, etc.) execute around
local W or global Z axis.

10 DYNAFORM-PC 2.0
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For a one-reference point system, the user selects a point or node as the local origin, and then
selects one of the X, Y and Z options available to define the local W axis dong one of the
global axes.

Below are the series of prompts and steps involved in creating a local coordinate system
whenever aloca coordinate system is required (mirror lines/elements, transform nodes, etc.).

1. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

2. After the origin is defined, the program prompts:
PICK THE NEXT POINT
3. After the coordinate system is defined, the program will prompt the user to
accept/reject the displayed coordinate system.
111 RECOMMENDED NAMING CONVENTION (.df, lin, .bin, etc.)
The protocol for naming files during a DY NAFORM-PC session includes attaching suffixes
to the file names that specify the file types. The appropriate file names are listed in the

options area of the screen.

Examples of suffixes include:

1. DYNAFORM-PC database file name: filename.df

2. DYNAFORM-PC geometry data file name: filename.lin
3. IGES geometry datafile name: filename.igs
4. DYNAFORM-PC mode binary file name: filename.bin
5. NASTRAN input file name: filename.dat
6. LSDYNA input file name: filename.dyn
7. LSDYNA modd file name: filename.mod
8. DYNAIN input file name: filename.din
9. DYNAFORM-PC binary result file: filename.pp
10. VDA surfaces datafile: filename.vda

Examplee  When reading in a line data file, DYNAFORM-PC prompts for a line data
filename (al file names in that directory with the suffix .lin are listed in the options areq).
The user then sdlects the appropriate file name.

This practice makes the filename selection convenient and organizes the user's work
directory.

DYNAFORM-PC 2.0 1
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112 SPECIFICATIONS

The standard version of DY NAFORM-PC has the following specifications per database:

150,000 LINES

450,000 POINTS

4,000 SURFACES
-350,000 Edge Points (SURFACE)
-160,000 Control Points (SURFACE)

250,000 GRIDS

250,000 ELEMENTS

1,000 PROPERTIES

1,000 PIDS

12 DYNAFORM-PC 2.0
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21 GETTING STARTED

1. Sdect the DYNAFORM-PC program in the PC window to activate it. Please see
Figure 2.1.

=] @l g o) fe= i

Fraprocais | Tools |

] cup
] mbn_sif di

] Herwe df

] il o

FETTT

] b e

Fiepamea | Dyt

B o[ [s]« ]
e[« [ [r]o]-
LLEllEble

5 oo P Corrinal
et | cuncro [
Cisg by Sufmcas
o EEme || onica | e C o |

Ereahyia type et bo LS ;J
| _*lﬂ

15 oo moming, Selmct Funchon

Figure 2.1 Getting Started

2. Once the program is activated, it automaticdly displays the OPEN A
DATABASE FILE window.

3. The user supplies CAD-IGES data and VDA data that will be trandated and read
directly into DYNAFORM-PC.

4. CAD or model data is not supplied. Therefore, the user begins with an empty
database and generates or “digitizes’ line data into the drawing.

DYNAFORM-PC 2.0 13
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22 CREATE A DYNAFORM PC DATABASE FILE

1. Sdect NEW from the FILE MENU and DY NAFORM-PC displays the CREATE
A DATABASE FILE window shown below. The default FILES OF TYPE is
Dynaform Database (*.df). There is no alternative type. The user may type in any
filename they choose and select OPEN to create the database file. Please see

Figure 2.2.

Create a Database File
LDDkinZ I@ DynaPC j i‘ EEEE P22
=] achv25151.df =] Timed.cif
=] bmpr002 df (=] Untitled df
] cup.of [e#] oot
=] mbn_s08.df
[s#] M. cif
|e#] siclewall.of
[#] Square.cf
] testriew.df
Files of type: IDynafDrm Database (*.df) j Cancel |

Z

Figure 2.2 Create a Database File

2. Once the database file is created, DY NAFORM-PC displays the ANALY SIS

SETUP menu as Figure 2.3.
—— Analyziz Setup ——

L pit
[MM, TON, SEC. N >
Drraw Type
ITl:uggle Crraws :]
Contact Type
|F|:|rm OneWwWay 5. ti:J
Stroke Direction
2 =
Blank Thickness
{1.000000

Ok, I Eancell

Figure 2.3 Analysis Setup

3. Sdect aunit type from the UNIT pull-down menu.
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4. Select adraw type from the DRAW TY PE pull-down menu.

Note: Draw Type Option should relate to the type of machine used to produce the

true work piece, which associates the directions of punc

loading. If you are not sure or face a new process, the
Defined item. Refer to the DYNAFORM-PC Appl

description of draw type.

h moving and binder

user may select User
ication Manual for

5. After the other items in the menu have been considered, select OK.

23 READING GEOMETRYDATA

The user has severa options when opening a file in DY NAFORM-PC.

One of the ways the

file can be opened is by dragging and dropping the desired file into the DY NAFORM-PC
program window or short-cut icon. DY NAFORM-PC will automatically open the file if the
extension is recognized and prompts the user for key parameters. The user can also double

click on files with extensons that DYNAFORM-PC recognizes.

This will open

DYNAFORM-PC (if unopened) and automatically load the file. The third choice is to open

the desired file via the OPEN command in the FILE MENU. This will

display the OPEN A

DATABASE FILE window, which also opens automatically at the start of the program. This
window controls the input and output of datain DY NAFORM-PC. Please see Figure 2.4

Open a Database File

Look in; I@ DynaFC

Ri=CN=ES

#] ach/25157 |#] testnew
2] bmpr002 [#] Tirned
_ﬂcup [#] Untitled
[#] rbr_s08
QNEW
2] sidewall
QSquare
#]test
Files of type: IDynafDrm Database (*.df) j Cancel |
J‘//::’
Figure 2.4 Open a Database File
LOOK IN

Allows the user to navigate directories when opening/saving files.

FILE NAME
Allows the user to specify the name of the file to open/save.

DYNAFORM-PC 2.0
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FILESOF TYPE
Allows the user to specify the type of file to open/save. The available file types are
displayed in the scroll-down window. The OPEN DATABASE WINDOW only
displays the files that match the current FILES OF TY PE extension.

If the user accidentaly enters the wrong extension, DY NAFORM-PC will open another
window asking for the file type. Once the correct file type is selected, DY NAFORM-PC
opensthefile.

16 DYNAFORM-PC 2.0
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The functions in the FILE menu are shown in Figure 3.1.

Run L5-0M& Frarm Inpuk File

Save
Save 5.
Copy to Clipboard

Print Setup. ..
Print. ..

1 E:\Dvnaform, 1Y, \case2itest. df

2 Derundywnab,. . \case2hgog. df

3 E:\Dvnaformz, 1Y, . \case2\UNTITLED, DF

4 E:\Dvnaformz, 14, \case2! Trainsh, df

5 Filiges-examplesiIGES_samplesihalfpan, df

Exit

Figure3.1 File Manager

A detailed description of each function is given in the following sections.

DYNAFORM-PC 2.0
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31 NEW

This function alows the user to create a new database file. Please see Figure 3.2.

Create a Databasze File

Look, in: I 3 cardoor

Iﬁ cardoor007. df
|#] Timed.df

Flegame: | 0o |
Filez af type; IDynafnrm Databaze [*.df] _:l Cancel |

Figure3.2 New a Database

The default FILES OF TYPE is Dynaform Database (*.df). There is no
aternative type. The user types a new file name in the FILE NAME field and
presses the enter key or clicks the OPEN button.

If a database file has been opened and modified in DYNAFORM-PC before,
there will be a warning message notifying the user to save the opened file before
creating a new one.

If the filename typed by the user aready exists or if the user selects a filename

from the file list area of the didog window, a prompt window appears asking
whether the user wants to delete this file and create a new one or not.

32 OPEN

This function alows the user to open a database or other files. Please see Figure 3.3

18 DYNAFORM-PC 2.0
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Open a Database File

Look in: IE‘JDWEIPC j §| s EE

] achv25151 dif =] Timed.df
] bimpr002.of

] cup.oif

] mbin_s08.df

o8] New.cif

siclewall.of

[#] Square.di

] te stnew.cif

Files of type: [hynaform Database (*.df) Cancel

i

Figure 3.3 Open a Database

To specify afile type, the user selects an option in the FILES OF TY PE menu as Figure 3.4.

i]:ljrnaf-:-rrn Databasze (% df) :_I
FEME Databaze [%. fmb) —
IGES (* igs, *. igesz)

VIh (% wda)

DYHAFOEM/FEME Line (% lin)

L3-DTHA (% dyr, *. mad)

DYHATH File (% din)

HASTEAN (%, dat)

LS-NIEEZD (* nilk, #. mod)

C-Mold (. fem) X

Figure3.4 File Type

All thefile types and their extensions are listed below.

Dynaform Database (*.df)
FEMB Database (*.fmb)
IGES (*.igs, *.iges)

VDA (*.vda)
DYNAFORM/FEMB Line (*.lin)
LS-DYNA (*.dyn, *.mod)
DYNAIN (*.din)
NASTRAN (*.dat)
LS-NIKE3D (*.nik, *.mod)
C-Mold (*.fem)

Moldflow (*.mfl)

IDEAS Universal (*.unv)
All files (*.*)

33 CLOSE

This function closes the database file. If needed, a message window will display a prompt for
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the user to save his work. The user has the options to save or not to save the work before
closing.

34 RUNLSDYNA FROM INPUT FILE

This function is used for submitting an LS-DYNA analysis run from an LS-DYNA inpui file.
The input file is not necessarily written from the current database. Therefore, it is not
necessary to open any database file in order to submit the LS-DYNA run. The user selects
CANCEL from the OPEN DATABASE FILE window at the start of the DY NAFORM-PC
session and selects this function from the FILE menu. DY NAFORM-PC will prompt the user
to sdect an LS-DYNA input file and specify the memory dlocation for the analysis. The
RUN LS-DYNA function in the ANALY SIS menu should be used to run the anadysis from
the current database.

35 SAVE
This function updates the current database or saves (writes) a copy of the DY NAFORM-PC

database. The file will write over (erase) any previoudy saved version with the same
filename. The date and time the file was last saved are displayed in the PROMPT WINDOW.

36 SAVEAS
Saves (writes) the specified file from the DYNAFORM-PC database. The user can aso

output the content of the database to several different files types. They include DY NAFORM
database, DY NAFORM line datafile, LS-DY NA database and others.

1. Once this function is selected, the SAVE DATABASE AS window agppears. The
user must specify where the file will be written, the file type and the filename.

2. The user sdects a file type under FILE TYPE in the window and then select
SAVE or CANCEL.

3.6.1 DYNAFORM DATABASE (*.df)
1. DYNAFORM-PC prompts:
SAVE ASA DYNAFORM DATABASE

? YES Savesasa*.df database.
NO Returns the user to the current database.

362 DYNAIN (*.din)

Outputs the content in the current database as a DYNAIN input file for spring back, multi-
stage tooling and mapping. This current database is not saved by this operation.

20 DYNAFORM-PC 2.0
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1. DYNAFORM-PC prompts:

SAVEASA DYNAIN FILE

? YES Continueto Step 2.
NO Returns the user to the current database.

2. Sdect OK to save asa DY NAIN database.

36.3 NASTRAN (*.dat)

Outputs the finite element model in the current database to a NASTRAN input file. The
current database is not saved by this operation.

1. DYNAFORM-PC prompts:
SAVE ASA NASTRAN INPUT FILE?

? YES Continueto Step 2.
NO Returnsthe user to the current database.

2. DYNAFORM-PC prompts:
OUTPUT ONLY IN ACTIVE PARTS (YESINO)?
? YES Only the active part(s) are saved asaNASTRAN file.
No All part(s) are written to the NASTRAN inpui file.
Review The user reviews the active partsin the display window.

3. DYNAFORM-PC prompts awindow to define the NASTRAN file title.

4. ACCEPT, the NASTRAN file will be output.

3.64 DYNAFORM LINE (*.lin)

Outputs the line and surfaces in the current database to a DYNAFORM line data file. The
database is not saved by this operation.

1. DYNAFORM-PC prompts:
SAVE ASA DYNAFORM LINE DATA FILE?

? YES Continueto Step 2.
NO Returns the user to the current database.

2. DYNAFORM-PC prompts:

WRITE LINES'SURFACESONLY IN ACTIVE PARTS?
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? YES Writesthe line data only from parts currently turned on.
NO  Writesal the line data from the current database.

365 IGES(*.igs)

The program outputs the lines and surfaces in the current database to an IGES file. The
current database is not saved by this operation.

1. DYNAFORM-PC prompts:

SAVE ASAN IGESDATA FILE?

? YES The program prompts the user through severa Pop-Up windows to
determine to write on lines and surfaces whether in the current part or
not, enter the title for the file, ratio of model space to real world,
sdect the measuring unit, and input the author's name and

organization.
NO  The program returns to the current database.

2. DYNAFORM-PC prompts:
WRITE LINES'SURFACESONLY IN ACTIVE PARTS?

? YES Writesthe IGES data only from parts currently turned on.
NO  Writesal the line data from the current database.

3. DYNAFORM-PC prompts awindow as Figure 3.6 to let user select unit.

List Selection

SELECT THE MEASURIMG LIMIT

I| focept |
MILLIMETERS Cancel/End |
METERS -

Figure 3.6 IGES File Unit

4. DYNAFORM-PC prompts a window as Figure 3.7 to let user to sdlect the line
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type
SELECT LIME TYPE
I| fccept |
Typel106 Segment Cancel/End |

Typel 26 B-Spline

Figure3.7 Line Typein IGES File

366 BITMAP (*.bmp)

The program saves the contents in the DISPLAY AREA as a bitmap file. The file name
should be given without .bmp extension.

3.6.7 JPEG (*jpg, *.|peg)

The program saves the contents in the DISPLAY AREA as a JPEG file. The file name should
be given without the .jpg extension.

3.7 COPY TO CLIPBOARD

This function copies the currently displayed graphics from the DISPLAY AREA to the
clipboard of the Windows operating system. The user can then paste it in other applications
or documents.

3.8 PRINT SETUP
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 initidized to accommodate the
DYNAFORM-PC software. The user can define the printing defaults in Section 3.8.
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39 PRINT

This function provides options for choosing the destination printer, paper size and paper
orientation. See your operating system manual for more details.

310 EXIT

This function alows the user to exit the program. DY NAFORM-PC will prompt to save the
current database.
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The functions of the LINES/POINTS menu are used to create a new set of line data or modify
existing line data. DYNAFORM-PC has a 100,000 lines or 200,000 points per database
limitation. This menu may be accessed through the PRE-PROCESS selection card located in
the CONTROL WINDOW. The functions in Lines/Points Option menu are shown in Figure
4.1

I Linez/Paintz _ﬂ

| = e
OfE| &
| |
ol
| e Le
o[ Ha | 72
Bel| 2
11

Figure 4.1 Lines/Points Option

A detailed description of each function is provided in the following pages.
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41 CREATE WELD/CONTROL POINTS ﬂ

Creates weld/control points. The created point is included in the current part. There are two
options as Figure 4.2 the user may select as follows:

— Select Method ——

Foint at Centroid
Wield/Cantral Paintsz

e =
I:IK_l Eancell

Figure 4.2 Create Points Options

411 POINT AT CENTROID
Creates a point at the line center, the created point is included in the current part.
1. DYNAFORM-PC prompts:
SELECT LINE(S)

SELECT LINE OPTIONSTO CREATE POINT AT CENTROID:

Qe0dl 2L

Select line by Cursor (default).
Select line by Part. Please reference SELECT PART OPTION to select part.
D" Sdlect line by Drag Window.

|__ Select line by Muti-Point Region.

o Reject last Selection.

‘—_. Reject all selected ling(s).
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2. Oncethe desired lines are selected and a point is created in the current part.

412 WELD/CONTROL POINTS

3. END SELECT will exit the function.
Creates weld/control points. The created point is included in the current part.

1. DYNAFORM-PC prompts:
SELECT A NODE FOR POINT LOCATION

|
abc|
2. Sdect ____KEY IN XYZ and DY NAFORM-PC prompts via Pop-Up window as

inFigure 4.3:
Dynaform PC Z2.10

EMTER ¥ .. 2 COORDINATE

| Waniable 1. [0.00000
| Varable2:  {0.00000
| Variable 3 {0.00000

Cancel/End |

Figure4.3Key In XYZ

3. Input the X Y, Z coordinates, select ACCEPT and a point is created in the
current part.

4. END SELECT will exit the function.

OTHER SELECT NODE OPTIONS:

abcIT o

Snap the Grid point(s).

ﬁ Select Surface Boundary Point.
Iﬁ Select Surface Interior Point.

=] Rgect last Sdection.
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42 CREATELINES ‘\l

Draws lines between nodes or points through a combination of keyboard and mouse selection.
The created lines will be included in the current part.

1. DYNAFORM-PC prompts:

SELECT A NODE

|
abc|
2. Sdect ___KEY IN XYZ and DY NAFORM-PC prompts via Pop-Up window
asinFigure 4.4

Dynaform PC Z2.10

EMTER % .. 2 COORDIMNATE

| Waniable 1. [0.00000
| Wariable 2 |0.00000
| Wariable 3 |0.00000

Caticel/End |

Figure4.4Key In XYZ

w

Input values and select ACCEPT to continue to the next window.
4. DYNAFORM-PC prompts:

TO EXIT KEY ENTRY LOOP SELECT CANCEL/END

Returnsto Step 2.

5. Select CANCEL/END to close the dialog window.
6. DYNAFORM-PC prompts:

SELECT A NODE
7. A lineiscreated in the current part. END SELECT will exit the function.
OTHER METHODSTO CREATE LINES
Elhale

+V

abe
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F

Pm\a
z
1. KEY INXYZ BY BLOCK F*LI

Sdect KEY IN XYZ BY BLOCK from the OPTION LIST ICONS and a dialog
window displays. A line can be generated through a list of points. Please see
Figure 4.5.

EMTER =72 COORDIMATES

&dd/Riod

Delete

Irsert

g

End

Figure 4.5Enter XYZ Coordinates

Once a point coordinate is inputted, the user can select ADD/MOD to add the
record into the list box. The user may aso input new data to update the
record using this function.

The user can delete a record by choosing one from the list box and selecting
DELETE.

Once a record is selected from the list box, the user can input a new record
and select INSERT to insert the record into the list box.

Select END to close the diadlog window. A line is generated automatically in
the current part.

ety

2. INCREMENT XYz *Y
This function is used to create a line by constructing a point of which the XYZ

vaues are increments of the previoudly created point. Select INCREMENT XYZ
and adialog window displays asin Figure 4.6.
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3.

POINT

| Wariable1:  |0.00000
| Vanable2:  {0.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 4.6 Enter Increment XYZ

Fi
F

INCREMENT XYZ BY BLOCK "‘::1

This function is used to create a line by constructing a set of points of which the

XYZ vaues are increments of the previously created point. Select INCREMENT
XYZ BY BLOCK and a dialog window is displayed:

Datum Edition

ENTER Dx.D.DZ FROM FREVIOUS POINT

&dd/Riod

Delete

g

Ihaert

End

Figure 4.7 Increment XYZ by Block

%

4. SELECT NODE

This function is used to create a line through node selection.

L
SELECT POINT _‘ ) _ _
This function is used to create a line through point selection.

SNAP TO GRID & _ o
This function is used to create a lines through selected grid points. If no work
plane is defined, the function is invalid.
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i
7. NEW LINE ._;“ﬂ
This function is used to finish the generation of aline and to create a new line.

8. REJECT LAST ==
This function is used to rgject the previously created point.

43 CREATE CIRCLE ON WORK PLANE @ ©

Creates a circle through the center/point on the edge, center/radius, or through three points.
The created circles will be included in the current part. The current work plane must be
defined and displayed. The option window is displayed as Figure 4.8.

— Select Method ——

Center & Paint on Edge
Center & B adius
Through Three Points

e
EIK_‘ Ear‘u:ell

Figure 4.8 Optionsfor Create Circleon Work Plane

431 CENTER & POINT ON EDGE
Creates acircle by selecting a center and edge point.
1. DYNAFORM-PC prompts:

SELECT A CENTER GRID COORDINATE AND A GRID COORDINATE ON
THE ARC

2. Repeat Step 1 to sdlect another grid point as a point on the circle.
3. Sdect agrid point as the center point and the point coordinate is displayed.
4. Onceacircleiscreated, END SELECT will exit this function.

432 CENTER& RADIUS

Creates a circle by establishing a center and radius. The created circles will be included in the
current part.

1. DYNAFORM-PC prompts:
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SELECT A CENTER GRID COORDINATE AND A GRID COORDINATE ON
THE ARC

2. Sdect a grid point on the current work plane and the point coordinate is
displayed.

3. DYNAFORM-PC via Pop-Up window as Figure 4.9

Dymaformpczio S
‘ EMTER RaDIUS OF CIRCLE
Yariable 1; !m
Cancel/End |

Figure 4.9 Radiusof Circle

4. Input the radius value and select ACCEPT.
5. Onceacircleiscreated in the current part, END SELECT will exit the function.

433 THROUGH THREE POINTS

Creates a circle though three nodes/points. The created circle will be included in the current
part.

1. DYNAFORM-PC prompts;

SELECT 3 POINTS
SELECT A POINT

2. Once the points are selected, END SELECT will create the circle and exit the
function.

44  CREATE RECTANGLE ONWORK PLANE H

Creates a rectangle by selecting two-grid points. The created rectangles will be included in the
current part. The current work plane must be defined and displayed.

1. DYNAFORM-PC prompts:

SELECT TWO DIAGONAL GRID COORDINATES
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2. Once the desired coordinates are selected, the rectangles will be created and
DYNAFORM-PC will return to Step 1.

3. END SELECT will exit the function.

45 CREATE WORK PLANE/GRID

This function is used to create, modify and delete work plane.
Seethe detailsin Section 12.8 UTILITY/WORK PLANE.
46 CREATEARC (-

Creates an arc through different methods as Figure 4.10. The created arc will be included in
the current part.

— Select Method ——

About & Center
Tangent to Two Lines
Through Three Points
O ork Plane

s  H
OF. I Eanceli

Figure 4.10 Optionsfor Create Arc

46.1 ABOUT A CENTER
Generates an arc or circle around a centre point.
1. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a local coordinate system. A
thorough explanation of how to create aloca coordinate system is covered in
Chapter 1 General Discussion section under “Local Coordinate System.” The

user also has the option to select the _@l Global Coordinate System and the

LU
option to select |_41’ the Last Coordinate System.
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2. Once the desired coordinate system is created, it will be displayed on the screen

and the prompt will read via Pop-Up window:
DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

?YES Goto Step 3.
NO Returnsto Step 1.

3. DYNAFORM-PC prompts via Pop-Up window as Figure 4.11.

Dynaform PC 210

‘ DEFIME ARC: EMTER RAD, THETA-1.

THETA-Z AMD IMC

| Mariable 1 |0.00000
| Marable 2 |0.00000
| Mariable 3 [0.00000
| Yariable 4 |0.00000

Cancel/End |

Figure 4.11 Define Arc about Centre

RAD =radius of arc.

THETA-1 = beginning angle of an arc or circle.

THETA-2 = ending angle of an arc or circle.

INC = angle increment between points (default is 5 degrees).

Any real value greater than zero isvdid. i.e.,, 100,0,360,10 is a circle with a
radius of 100 units and an increment of 10 degrees between points.

Note: Arcsand circlesare generated about thelocal W or global Z-axis.

46.2 TANGENT TO TWO LINES

Creates an arc tangent to two lines. The created arc will be included in the current part.

1.

DYNAFORM-PC prompts.

SELECT LINE 1

After the point (or node) has been selected, DY NAFORM-PC prompts:

SELECT THE INTERSECTING LINE

DYNAFORM-PC prompts via Pop-Up window as Figure 4.12.
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Dynaform PC Z2.10

‘ EMTER THE ARC RADIUS

Wariable 1: !m
Cancel/End |

Figure 4.12 Enter the Arc Radius

Note: Any real value greater than zeroisvalid.

4. An arc tangent to two lines is drawn. The lines do not need to be long enough to
actualy be in contact with the arc nor do the lines need to exist for this function
to work (i.e. the user may select existing nodes to generate an arc).

463 THROUGH THREE POINTS

Creates an arc through three points/nodes. These three points cannot be co-linear. The created
arc will be included in the current part.

1. DYNAFORM-PC prompts:

SELECT 3 POINTS
SELECT A POINT

2. After three nodes have been selected, the arc will be created.
3. END SELECT will exit the function
464 ON WORK PLANE
Creates an arc on the current work plane. The created arc will be included in the current part.
1. DYNAFORM-PC prompts:
SELECT GRID COORDINATE FOR ARC CENTER
2. Oncethe desired coordinate is selected, DY NAFORM-PC prompts:
SELECT GRID COORDINATE ON ARC

3. After sdlecting grid coordinate, DY NAFORM-PC prompts via Pop-Up window
asFigure 4.13
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Dynaform PC Z2.10

DEFINE ARC: THETA-1, THETA-2, AMD INC

| Warable:  |0.00000
| Vanable2:  {0.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 4.13 Define Arc on Work Plane

THETA-1 = beginning angle of an arc or circle.
THETA-2 = ending angle of an arc or circle.
INC = angle increment between points (default is 5 degrees).
Any red vaue greater than zero is vdid. i.e, 100,0,360,10 is a circle with a
radius of 100 units and an increment of 10 degrees between points.
Note: Arcsand circlesare generated on the current work plane.

4.7 CREATE SPLINE d

Creates a spline curve through multiple points, nodes or any combination of points and nodes.
A minimum of three nodes is required to generate a spline curve.

1. DYNAFORM-PC prompts:

SELECT A NODE

Note: A thorough explanation of how to create a list of lines is covered in the
CREATE LINES.

2. Repeat Step 1 until the desired points are selected and END SELECT will
complete the spline and exit the function.

A minimum of three pointsnodes is required to create the spline.
NEW LINE completes the spline and returns the user to Step 1.

48 ADDPOINTSTOALINE _t

Adds points to an existing line between two points that already exist on the line or a a
selected cursor location. The options menu is displayed as Figure 4.12.
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—— Select Method ——

Pointz Between Two P
Paints at Cursar Locats

e

Ok | Eancell

Figure 4.14 Methodsfor Adding Points
481 POINTSBETWEEN TWO POINTS
Adds points to an existing line between two points that already exist on the line.
1. DYNAFORM-PC prompts:
SELECT A LINETO ADD POINTS

If aline with only the two defined endpoints is selected, see Step 2.
If the chosen line has more than two defined points, see Step 3.
2. A didog window displays as Figure 4.15, DY NAFORM-PC prompts.

Dynaform PC 2.10

‘ EMTER THE MUMBER OF POINTS TO BE

ADDED

| Waniable 1: IE

Cancel/End |

Figure 4.15 Input the Number of Points

Points are added to the selected line. DY NAFORM-PC returns the user to
Step 2.

3. DYNAFORM-PC prompts.

SELECT POINT (1) ON THE HIGHLIGHTED LINE

4. After point 1 is selected, DY NAFORM-PC prompts:

SELECT POINT (2) ON THE HIGHLIGHTED LINE

5. DYNAFORM-PC prompts via Pop-Up window (see Figure 4.15):
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ENTER THE NUMBER OF POINTS TO BE ADDED
Points are added to the selected line and DY NAFORM-PC returns to step 1.
6. END SELECT will exit the function.
482 POINTSAT CURSOR LOCATION
Adds points to an existing line at selected cursor locations.

1. DYNAFORM-PC prompts:

SELECT A LINETO ADD POINTS

2. After selecting aline, DY NAFORM-PC prompts:

SELECT A CURSOR LOCATION ON THE LINE
3. After the point is created, DY NAFORM-PC returns the user to Step 2.

4. END SELECT will exit the function.

49 REVERSELINEDIRECTION <~

Each line has a direction defined from the first point to the last point. This function alows the
user to reverse the line direction. Arrowheads on the line (presented during SHOW LINE,
SPLIT LINE, etc.) which are located at existing points aso indicate the line direction.
1. DYNAFORM-PC prompts:
SELECT A LINE TO REVERSE
2. Oncealineis sdlected, the direction is automatically reversed.

3. END SELECT will exit the function.

410 MIRRORLINES ;3

Reflects a copy of desired lines across aloca or global coordinate plane.

1. DYNAFORM-PC prompts:

PICK LINES TO MIRROR
SELECT LINE(S)
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2. Once the desired lines have been sdected, END SELECT will continue the
function.

3. DYNAFORM-PC prompts via Pop-Up window:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A
thorough explanation of how to create a local coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user aso has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

4. Once the desired coordinate system is selected, it will be displayed on the screen
and the prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continuesto Step 5.
NO Returnsto Step 3.

5. DYNAFORM-PC prompts via Pop-Up window as Figure 4.16 to select a plane.

Select Plane
I Lccept |
I-Plane Cancel/End |
Wit -Plane
Il -Plane

Figure 4.16 Sdect Plane

6. DYNAFORM-PC prompts whether or not to keep the linesin their origina parts,
plesse see Figure 4.17.
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Dynaform PC 2.10 |

MIEROR LINES TO ORIGIMNAL PART?

Mo | REVIEW

Figure 4.17 DYNAFORM-PC Question Window

? YES Places al selected lines in their source part.
NO Places al selected lines into the current part.
REVIEW Allows the user to review the model.

411 EXTENDLINE

Extends a line to a specified length, along the axis of the line a either end of the line.
1. DYNAFORM-PC prompts:
SELECT A LINE TO EXTEND
2. Once the desired line has been selected, DY NAFORM-PC prompts:
SELECT AN ENDPOINT TO EXTEND THE LINE

3. After sdlecting the endpoint, DY NAFORM-PC prompts via Pop-Up window as
Figure 4.18.

Dynaform PC 2.10

‘ EMTER LEMGTH OF EXTEMSION

Yarable 1: Im
Cancel/End |

Figure 4.18 Enter Length of Extension

The line will be extended at the endpoint selected to the specified length and
will return to Step 1.

4. END SELECT will exit the function.
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412 SPLITLINE =&

Splits aline at the desired cursor location, nearest point or at an intersection with another line.
1. DYNAFORM-PC prompts:
SELECT A LINETO SPLIT

2. Oncethedesired lineis selected, DY NAFORM-PC prompts:

SELECT A POINT LOCATION TO SPLIT LINE
3. After the endpoint is selected, DY NAFORM-PC returns the user to Step 1.

4. END SELECT performs the operation and exits the function.

413 COMBINELINES

Combines multiple lines into a single line with a new line number. The original lines will be
deleted after they are combined. The line segments should be selected in alogical sequence to
form the new line.

1. DYNAFORM-PC prompts:

SELECT LINESTO COMBINE

2. Once the desired line is selected, END SELECT combines the selected lines and
exits this function.

414 DELETE =%

Deletes the selected lines and weld/control points. Please see Figure 4.19.

DYNAFORM-PC 2.0 41



LINES/POINTS CHAPTER 4

—— Select Method ——

Delete Lines
Delete Points

e
I:IK_I Eancell

Figure 4.19 Deete Options

4141 DELETELINES
Deletes selected lines.
1. DYNAFORM-PC prompts:
SELECT LINE(S)

2. Once the desired lines are salected, END SELECT deletes the salected lines and
exits this function.

4.14.2 DELETE POINTS
Deletes selected points.

1. Once the desired points are selected, END SELECT deletes the sdlected points
and exits this function.

415 MODIFY LINE

HVE

This function alows the user to modify a selected line by moving its points. Please see Figure
4.20 to get the methods of Modify Line.
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—— Select Method ——

kuodity Line Coordinate
Rezpace Pointz on A L

e

Ok | Eancell

Figure 4.20 Method for Modify Line
4.15.1 MODIFY LINE COORDINATE DATA
Modify coordinate data of the selected line.
1. DYNAFORM-PC prompts:

SELECT A LINE TO MODIFY

2. Oncethedesired line is selected, a Pop-Up window displays as Figure 4.21.

Datum Edition

TO MODIFY & COORDIMATE SELECT THE COORDINATE INTO THE
EDIT WINDOW By CLICKING THE LEFT MOUSE BUTTON OM THE
COORDIMATE IM THE LIST BO,

| Add/Mad I

{Eoint 10,220, 000000, 79, 995534, 0. o000 e

[Point 2] 200.000000,20.000000,0.000000 4|

Ihaert

End |

Figure 4.21 Datum Edition For Modify a Coordinate

3. Modify data through ADD/MOD, DELETE, INSERT and use END to close the
dialog window and return Step 1.

4.15.2 RESPACE POINTSON A LINE

Changes the number of given points on the selected line.

1. DYNAFORM-PC prompts:
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SELECT A LINE FOR RE-SPACING POINTS

2. Oncethedesired lineis selected, DY NAFORM-PC prompts via Pop-Up window
asFigure 4.22.

Dynaform PC Z2.10

‘ ENTER THE NUMEBER OF POINTS OM LINE

| Wariable 1; !E
Cancel/End |

Figure 4.22 Enter the Number of Pointson Line

3. Input the number of points from 3 to 500 on the selected line and DY NAFORM-
PC returns to Step 1.

Any integer greater than two must be entered. DY NAFORM-PC includes the
end points of the line as part of the total count of points on the line.

4. END SELECT will exit the function.

416 RE-SCALE LINES s
Scales selected lines or points with respect to any axis (global or local) using magnification
factorsin X, Y, Z (U, V, or W). A scale factor greater than 1 will magnify the line, whereas a
scale factors less than 1 will reduce the line.

1. DYNAFORM-PC prompts;

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A
thorough explanation of how to create a local coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user also has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

2. Once the desired coordinate system is selected, it will be displayed on the screen
and DY NAFORM-PC will prompt via Pop-Up window :

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?
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? YES Continue to Step 3.
NO Returnsto Step 1.
REVIEW Allows the user to review the modd.

3. DYNAFORM-PC prompts:

SELECT LINES TO SCALE
SELECT LINE(S)

4. After the desired lines have been selected, END SELECT will proceed to Step 5.
5. DYNAFORM-PC prompts via Pop-Up window:
ENTER U, V, W SCALE FACTORS
User may now select desired scale factor.

i.e, 1,-1,1 will result in lines being reflected in the negative Y -direction
across the UV plane.

i.e., 0.5,0.5,0.5 will result in the lines being shrunk by afactor of 0.5.

6. Once the scale factors are inputted, DY NAFORM-PC returns the user to Step 3.
END SELECT will exit the function.

417 |DENTIFY NODES/POINTS *a

Identifies nodes or points by cursor selection.

1. DYNAFORM-PC prompts:

SELECT A NODE FOR IDENTIFICATION

2. When . node is selected, the node number nearest to the cursor location will
be printed on the screen. The following message will be echoed in the message
window.

NODE xxx X=X.XXX Y=y.yyy Z=2.zz7
of | |
3. If 1 point is selected instead of node, the point number nearest the cursor
location will be printed on the screen. The following message will echo on the

command line:

POINT Xxxx X=xXXX Y=Yy.yyy Z=z.zzz
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I—M
4. If ﬂl Adjust Value, DY NAFORM-PC prompts a window as figure 4.23.

| Wanable 1. [83.12643
| Vaable2  [169.38187
| Vanable3:  [0.41175

Cancel/End |

Figure 4.23 Enter New Coordinate L ocation

User is allowed to adjust the value of the selected node or point.

5. END SELECT will exit the function.

418 COPY AND TRANSFORM LINES 7

Generates a set of duplicate lines. The user can simultaneously trandlate and rotate the copied
lines, there are severa methods as Figure 4.24.

—— Select Method ——

Transfarm Lines
Transfarm Lines Paint b
Transfarm Paintz
Copy Linez by Point to
Copy Lines by Transfor

e

] | Eancell

Figure 4.24 Methodsfor Copy and Transform Lines

4.18.1 TRANSFORM LINES

Trandates or rotates selected line(s) to new locations.

1. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN
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DYNAFORM-PC prompts the user to create a loca system. A
thorough explanation of how to create a local coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user aso has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

2. Once the desired coordinate system is selected, it will be displayed on the screen
and the prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continuesto Step 3.
NO Returnsto Step 1.

3. DYNAFORM-PC prompts via Pop-Up window;
SELECT TRANSFORMATION OPTION
? MOVE The Pop-up window is Figure 4.25.
ROTATE The Pop-up window is Figure 4.26.

?MOVE

Dynaform PC 210

EMTER LM MW IMCREMENTS

| Vaniable 1. |0.00000
| Vanable2:  {0.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 4.25 Enter UVW Increments

i.e., 0,0,2000 will copy the selected lines 1000 units along the W axis.

?ROTATE
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Dynaform PC Z2.10

‘ EMTER AMGLE INCREMEMT

Wariable 1: Im
Cancel/End |

Figure 4.26 Enter AngleIncrement

4. After the correct values have been entered, DY NAFORM-PC prompts:
SELECT LINE(S)
5. Oncethe desired lines are selected, END SELECT will continue to the next step.
6. DYNAFORM-PC prompts:
PICK SCREEN TO REPEAT TRANSFORMATION

At thistime user can pick screen to select a different set of lines, also can select

Qlse| o] w4

H o
u]

options

i Sdlect a different set of line with Cursor.

(=)
‘A Pop-up awindow allowed user to input the Angle Increment (Rotate), or U,
V, W Increments (Move).

2 | Define new coordinate system.

— | Select adifferent set of lines with selecting point on the lines.

— 1 Repest the last operation.

4«

Reverse the last operation.
7. END SELECT will exit the function.
4.18.2 TRANSFORM LINESPOINT TO POINT

Trandates selected ling(s) to new locations through selecting point to point.
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1. DYNAFORM-PC prompts:

DEFINE A DIRECTION VECTOR
SELECT A NODE FOR ORIGIN

2. After the desired point is selected, DY NAFORM-PC prompts:

SELECT A NODE FOR THE TARGET LOCATION

3. After the target point is selected, DY NAFORM-PC prompts:

SELECT LINE (S) TO TRANSFORM
SELECT LINE(S)

4, END SELECT will exit the function.
4.18.3 TRANSFORM POINTS

Trandates or rotates selected points to new locations.

1. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A
thorough explanation of how to create a local coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user aso has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

2. Once the desired coordinate system is selected, it will be displayed on the screen
and the prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?
? YES Continues to Step 3.

NO Returnsto Step 1.
REVIEW Allows the user to review the modd.

3. DYNAFORM-PC prompts via Pop-Up window:

SELECT TRANSFORMATION OPTION

? MOVE The Pop-up window is Figure 4.27
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ROTATE The Pop-up window is Figure 4.28

? MOVE

Dynaform PC 2.10

EMTER UMM IMCREMENTS

| Wanable 1.  [0.00000
| Varisble2:  {0.00000
| Variable 3 {0.00000

Cancel/End |

Figure4.27 Enter UVW Increments

i.e., 0,0,1000 will copy the selected lines 1000 units along the W axis.

? ROTATE

Dynaform PC Z2.10

ENTER AMGLE INCREMEMT

“ariable 1: Im
Cancel/End |

Figure 4.28 Enter AngleIncrement

4. After the correct values have been entered, DY NAFORM-PC prompts:
SELECT POINT(S) TO TRANSFORM
5. Select the desired points to transform and END SELECT will exit this function.
4.18.4 COPY LINESPOINT TO POINT
Copies selected line(s) to new locations through selecting point to point.

1. DYNAFORM-PC prompts:

DEFINE A DIRECTION VECTOR
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SELECT A NODE FOR THE ORIGIN
2. After the desired point is selected, DY NAFORM-PC prompts:
SELECT A NODE FOR THE TARGET LOCATION
3. After the target point is selected, DY NAFORM-PC prompts:
SELECT LIN E(S) TO COPY
SELECT LINE
4. After the desired lines are selected, END SELECT will continue to the next step.

5. DYNAFORM-PC prompts via Pop-Up window as Figure 4.29.

Dynaform PC 210

DEFINE &RC: THETA-1, THETA-2, AMD INC

| Vaniable 1. |0.00000
| Vanable2:  {0.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 4.29 DYNAFORM-PC Question Window

? YES Places dl copied linesin their origina part.
NO Places al copied lines into the current part.
REVIEW Allows the user the review the model.

6. END SELECT will exit the function.

4.18.5 COPY LINESBY TRANSFORMATION

Generates a set of duplicate lines. The user can simultaneously trandate and rotate the copied
lines.

1. DYNAFORM-PC prompts via Pop-Up window as Figure 4.30.
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Dynaform PC Z2.10

‘ EMTER THE NUMEER OF COFIES

| Wariable 1;
Cancel/End |

Figure 4.30 Enter the Number of Copies

Input a value and select ACCEPT.
DY NAFORM-PC prompts via Pop-Up window:
SELECT TRANSFORMATION OPTION

? MOVE
ROTATE

DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A
thorough explanation of how to create a local a coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user aso has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

Once the desired coordinate system is selected, it will be displayed on the screen

" andthe prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continuesto Step 6.
NO  Returnsto Step 4.

If MOVE is sdlected as the transformation type, DY NAFORM-PC prompts as
Figure 4.31
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Dynaform PC Z2.10

EMTER L% M INMCREMENTS

| Wariable1:  |0.00000
| Vanable2:  {0.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 4.31 Enter UVW Increments

If ROTATE is sdected as the transform type, DYNAFORM-PC prompts as

Figure 4.32.

Dynaform PC Z2.10

‘ EMTER AMGLE INCREMEMT

Wariable 1: Im
Cancel/End |

Figure4.32 Enter AngleIncrement

7. Input the desired values and select ACCEPT. DYNAFORM-PC prompts:

SELECT LINES TO COPY
SELECT LINE(S)

8. After the desired lines are selected, END SELECT will continue to the next step.

9. DYNAFORM-PC prompt via a Pop-Up window as Figure 4.33.
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Dynaform PC 2.10

PART?

Mo | REVIEW

Figure 4.33 DYNAFORM-PC Question Window

? YES Places dl copied linesin their origina part.
NO Places all copied lines into the current part.
REVIEW Allows the user to review the modd.

419 SHOW LINE AND DIRECTION

Identifies any existing line and its direction. The selected line will be highlighted (the starting
point is labelled with a circle) and subsequent points are represented with arrowheads oriented
in the line's direction. The number of points on the sdected line is given in the PROMPT
WINDOW.

1. DYNAFORM-PC prompts:
SELECT A LINE TO SHOW

2. Oncethe desired lineis selected, DY NAFORM-PC prompts:

LINE XXX IN PART XXXX CONTAINS XXX POINTS
XXX SEGMENTS AND IS XXXX UNITSLONG

3. END SELECT will exit the function.

420 SECTION THROUGH LINE(S) B

Computes and displays the intersection of a set of lines across a user defined U-V plane. The
created section line will be included in the current part.

1. DYNAFORM-PC prompts;

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN
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421 CR

DYNAFORM-PC prompts the user to create a local system. A
thorough explanation of how to create a local coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user also has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

Once the desired coordinate system is selected, it will be displayed on the screen
and the prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?
? YES Continuesto Step 3.

NO Returnsto Step 1.
REVIEW Allows the user to review the modd.

DYNAFORM-PC prompts via Pop-Up window as Figure 4.34.

Dynaform PC 2.10

‘ EMTER DISTAMCE FROM PLAKE 'wf

Yarable 1: !m
Cancel/End |

Figure 4.34 Enter Distance from Plane W

The user may now input a distance along the W axis from the selected
coordinate system’s origin.

Any rea valueisavalid response.

The section line will be created at a distance ‘W’ aong the UV plane.
DYNAFORM-PC prompts:
SELECT A LINE

After selecting the desired lines, END SELECT completes the section creation
and exits the function.

EATE FE. BDY LINE &
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This function allows the user to generate a line around the boundary of a finite element mesh.

1. DYNAFORM-PC prompts via Pop-Up window as Figure 4.35.

Dynaform PC 2.10

‘ INPUT AMNGLE “alLUE

Yarable 1:

Cancel/End |

Figure4.35Input Angle Value

2. Input angle and select ACCEPT to finish the function. The generated line will be
split at the corners whose angles are less than the split angle. The default value is
10.

422 PROJECT LINES &

This function projects lines onto a selected surface.

1. DYNAFORM-PC prompts:

SELECT SURFACES

2. Oncethe desired surfaces are selected, DY NAFORM-PC prompts:

DEFINE PROJECTION VECTOR
DEFINE LOCAL COORDINATE SYSTEM
PICK POINT FOR ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A
thorough explanation of how to create a local coordinate system is
covered in Chapter 1 General Discussion section under “Local
Coordinate System.” The user aso has the option to select the Global
Coordinate System and the option to select the Last Coordinate
System.

3. Once the desired coordinate system is selected, it will be displayed on the screen
and DYNAFORM-PC will prompt via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continue to Step 4.
NO Returnsto Step 2.
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REVIEW Allows the user to review the modd.

4. DYNAFORM-PC prompts:

SET ENTITY FOR PROJECTION

5. The sdected line will be projected on the surface automaticaly.
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The functions in the SURFACE menu alow the user to create and modify surfaces in a
DYNAFORM-PC database. The IGES trandator has been updated to convert IGES surface
data into the DYNAFORM-PC format. DYNAFORM-PC line data file format has been
expanded to include surface data. This menu may be accessed through the PRE-PROCESS
selection card located in the CONTROL WINDOW. The functions are organized as Figure
5.1

1

I Surfaces J
| o

%€ [$ @

@?ﬂ {%‘12

a2 |B|¢|% |
&
Ty
2

Figure 5.1 Surface Menu

A detailed description of each function is provided in the following pages.
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51 CREATE 2LINE SURFACE ﬁ'

Creates a surface from two selected lines (curves). The operation is similar to 2-Line Mesh
for elements.

1. DYNAFORM-PC prompts:

SELECT A LINE

I c/f . Line dlows the user to select lines (default).

il Line Segment allows the user to select several line segmentsto form aline.
2. Upon sdlection of the second line, the surface will be generated.

Note: The direction of the surface dictates the direction of the plate elements
generated from the surface.

3. END SELECT will exit the function.

52 CREATE 3LINE SURFACE %ﬁj'

Creates a surface from three selected lines (curves). The operation is similar to 3-Line Mesh
for elements.

1. DYNAFORM-PC prompts:

SELECT 3 LINES AS BOUNDARY
SELECT A LINE

Note: Select linesin a clockwise or counter clockwise direction.

2. Upon sdection of the third line, the surface will be generated.

3. END SELECT will exit the function.

53 CREATEA4LINE SURFACE @?'

Creates a surface from four selected lines (curves). The operation is Smilar to 4-Line Mesh
for elements.

1. DYNAFORM-PC prompts:

SELECT 4 LINES AS BOUNDARY
SELECT A LINE
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Note: Select linesin a clockwise or counter clockwise direction.

2. Upon sdlection of the fourth line, the surface will be generated.

3. END SELECT will exit the function.

54 CREATE REVOLUTION SURFACE f&j

Creates a surface by rotating a selected line (the generatrix) 360° about a vector (the axis of
revolution).

1. DYNAFORM-PC prompts:
SELECT THE AXISOF REVOLUTION

SELECT THE FIRST POINT
SELECT A LINE FOR THE AXIS OF REVOLUTION

il Sdlect Line with Two Points.

L]
| Create aline with Two Points.

2. Upon selection of the line for the axis of revolution, DY NAFORM-PC displays a
vector representing the axis of revolution. DY NAFORM-PC prompts:

SELECT A LINE ASTHE GENERATRIX OF REVOLUTION

3. Oncethedesired lineis selected, a Pop-Up window is displayed; Figure 5.2.

Dynaform PC 2.10

EMTER START AMD EWND AMGLE

|_ Wariable 1; Im

| “ariable 2: lSEEI.EIEIEIEIEI
Cancel/End |

Figure5.2 Enter Start and Angle

4. Input start angle, end angle and the surface will be generated automatically when
ACCEPT is sdected.

5. END SELECT will exit the function.
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55 CREATE SURFACE BOUNDARY@'

Creates a boundary line around a selected surface.

1. DYNAFORM-PC prompts:
SELECT SURFACE TO CREATE BOUNDARY LINES

2. Upon surface selection, the boundary line will be automaticaly generated.

3. END SELECT will exit the function.

56 CREATE SURFACE SECTION LINE ﬁl

Creates section lines on the selected surface.

1. DYNAFORM-PC prompts:

SELECT SURFACE

& o050 @ 1| 1|5 4]

SELECT SURFACE OPTIONS

|- Select surface by Cursor on the surface.

abc
— Sdlect surface by Keying In Surface Number.

B Select surface by Drag Window.

é Select surface by Part. Please reference SELECT PART OPTION to select part.

El Select Displayed Surface.

|_ﬂJ Select line by Muti-Point Region.

2. DYNAFORM-PC labels the edge numbers on the surface and prompts the user
for the number of section lines along edges 1 and 2 via Pop-Up window as Figure

53.
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Dynaform PC Z2.10

EMTER MUMBER OF SECTION LIMES: N1.M2

| “ariable 1;
| VanableZ |12

Cancel/End |

Figure 5.3 Enter Numbers of Section Lines

3. END SELECT will exit the function.

57 DELETE SURFACEa

Ddl etes the salected surfaces from the database.

1. DYNAFORM-PC prompts:

SELECT SURFACES

2. END SELECT will delete the surfaces and exit the function.

58 RESPACE SURFACE SECTION LINE® &

Changes the number of the section line on the selected surface.
1. DYNAFORM-PC prompts:
SELECT SURFACE

2. Once the surface is selected, DY NAFORM-PC prompts via Pop-Up window as
Figure 5.4.

Dynaform PC 1.0

ENTER MUMBER OF U= LINES: MN1.M2

| Wariable 1:

| Warighle 2:

5

Cancel/End |

Figure 5.4 Enter Numbersof U-V Lines
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Any integer greater than two must be entered.

3. END SELECT will exit the function.

59 REVERSE SURFACE NORMAL E‘

Reverses the normal direction of the selected surface. The surface normal controls the normal
direction of the plate elements when meshing.

1. DYNAFORM-PC prompts:
SELECT SURFACES

2. END SELECT will complete and exit the function.

a)
5.10 SCALESURFACEﬁ'

Scales a selected surface with respect to any axis (global or local) using magnification factors
inX,Y, Z U,V o W). The <ale factor greater than 1 will magnify the line, and the scae
factor less than 1 will reduce the line.

1. DYNAFORM-PC prompts:

SELECT SURFACESTO SCALE
SELECT SURFACES

After the desired lines have been selected, END SELECT will continue to
Step 2.

2. DYNAFORM-PC prompts via Pop-Up window:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

® DYNAFORM-PC prompts the user to create a local coordinate system. A
thorough explanation of how to create aloca coordinate system is covered in
Chapter 1 General Discussion section under “Loca Coordinate System.” The
user also has the option to sdlect the Globa Coordinate System and the
option to select the Last Coordinate System

3. Once the desired coordinate system has been defined, DY NAFORM-PC prompts
via Pop-Up window as Figure 5.5.

DYNAFORM-PC 2.0 63



CHAPTER 5 SURFACES

Dynaform PC Z2.10

EMTER SCALE FACTORS UMM Ay 2

| Warable 1 [1.00000
| Vanable2:  {1.00000
| Vanable3:  {1.00000

Cancel/End |

Figure5.5 Enter Scale Factors UVW/XYZ

The user may now select the desired scale factor:

i.e, 1-1,1 will result in lines being reflected in the negative Y-direction
(acrossthe UV plane).

i.e., 0.5,0.5,0.5 will result in the lines being shrunk by afactor of 0.5.

4. END SELECT will exit the function.

511 CREATE SURFACE INTERSECT @
Creates aline at the intersection of two selected surfaces.
1. DYNAFORM-PC prompts:
SELECT THE FIRST SURFACE

2. After sdecting the first surface, DYNAFORM-PC prompts the user for the
second surface:

SELECT THE SECOND SURFACE

3. Once the second surface is selected, END SELECT will create the intersection of
the two surfaces. The newly created line is included in the current part.

512 SPLIT SURFACE &%

Splits the selected surface into two surfaces at a specified location.

1. DYNAFORM-PC prompts:
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SELECT SURFACE

2. Upon surface selection, DY NAFORM-PC prompts:

SELECT SECTION LINE TO SPLIT SURFACE

SPLIT SURFACE OPTIONS (/24 4| 4|5 |

b | SELECT TWO BOUNDARY POINTS

The user may split the selected surface at two-selected boundary points.

SELECT FIRST POINT ON BOUNDARY
SELECT SECOND POINT ON BOUNDARY

DYNAFORM-PC gplits the surface upon selection of the second
boundary point.

:il RE-SPACE SECTION LINES

The user may re-space the surface section lines. The user may then
select a section line along which to split the surface.

ENTER THE NUMBERS OF SECTION LINES: N1, N2
N1 or N2 cannot be greater than 199.

Once N1 and N2 section lines have been entered, the user may select
the desired section line.

%l SECTION LINES

Once the section line is selected, the surface is split.

74| SURFACE OF INTERSECTION

The user may split a surface at the intersection of a second surface.

Upon selection of the second surface, the first surface will be split at
the intersection of the two surfaces. The user then has the option to
split the second surface at the same intersection.

ﬁl SPLINE LINE

The user may pick up to 500 locations on the surface defining either a
piecewise linear curve or aspline.
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Note:  The user must end selection of spline curve points with the selection
of END SPLINE CLOSED or END SPLINE OPEN from the right
click pull down menu.

i |LINEAR SEGMENT
SELECT NEXT POINT FOR LINEAR SEGMENTS

3. END SELECT completes the split operation.

513 TRIM SURFACE %‘
Defines curves for trimming edges and/or cutting holes on a selected surface. The defined

curves may be poly-lines, b-spline lines, circles, piecewise linear segments or intersection
lines of two surfaces.

1. DYNAFORM-PCprompts:

SELECT A SURFACE TO TRIM

2. Upon sdlection of the surface, DY NAFORM-PC prompts:

SELECT A CURSOR LOCATION TO BEGIN THE TRIM LINE

3. OPTION LIST ICONSisactivatedas  [6 Z[O[-4] G L [7]
|5 seLecT POINT

The user may select any location on the selected surface via mouse pick to
define the linear segment (default). Select END TRIM LINE CLOSED or
END TRIM LINE OPEN. Upon completion of point selection and then
proceed to Step 4.

ﬁl CREATE SPLINE LINE

SELECT THE FIRST CURSOR LOCATION ON THE TRIM LINE

Cuts spline curves on the selected surface. The user may select any location
on the selected surface via mouse pick to define the spline. Select END
TRIM LINE CLOSED or END TRIM LINE OPEN. Upon completion of
point selection, proceed to Step 4.

| CREATE CIRCLE

SELECT THE CENTER OF THE CIRCLE
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Cuts circles on the selected surface. The user may select any location on the
selected surface via mouse pick to define the circle. The user may pick
anywhere on the surface to define the center.

SELECT A POINT ON THE CIRCLE

The second point selected on the surface defines the radius of the circle and
the circle will then be drawn. Once thisis complete, proceed to Step 4.

74' SELECT INTERSECTION
Trims out the intersection of two surfaces.

SELECT SURFACE FOR TRIM OPERATION

Note: This surface will be called the primary surface for ease of reference
in thissection.

SELECT THE SECOND SURFACE

Upon sdlection of the second surface, a boundary line will be drawn
between the two intersecting surfaces.

Note: This surface will be called the secondary surface for ease of
referencein this section. Oncethisstep iscompleted, see Step 4.

O' END TRIM LINE CLOSED

Defines a closed linear segment/spline curve passing through all the points
selected.

| END TRIM LINE OPEN
Defines a linear segment/spline curve passing through al the points

selected with the first and last point, selected as the starting and ending
points of the curve/segments.

4. DYNAFORM-PC prompts:
SELECT A CURSOR LOCATION ON THE TRIM LINE
|
5. Once the cursor locations are sdlected, click _QJDEFINE NEW SURFACE

BOUNDARY. The user must select an outer and inner boundary to complete the
trimming function.

6. DYNAFORM-PC prompts:

SELECT SURFACE BOUNDARY AS THE OUTER BOUNDARY FOR THE
TRIMMED SURFACE
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There is exactly one and it lies within the domain (the surface to be trimmed).
In particular, it can be the boundary curve of the domain.

7. Select the outer closed surface boundary of the intended trimmed surface (cursor
select). DYNAFORM-PC prompts:

SELECT A CLOSED CURVE AS AN INNER BOUNDARY

There can be any number of them, including zero. The set of inner boundaries
satisfies two criteria

A. The curves as well astheir interiors are mutualy digoint.
B. Each curve liesin the interior of the outer boundary

Note: END SELECT isrequired to end this operation.

Note: NO INNER BOUNDARY is an available option. The surface outside of the
outer boundary will be trimmed.

8. DYNAFORM-PC prompts:
DELETE THE ORIGINAL SURFACE?

? YES Generates atrim surface.
NO  Generates atrim surface and retains the origina surface.

9. END SELECT will exit the function.

514 COPY SURFACES ﬁ'

Copies selected surface data to a new location.

1. DYNAFORM-PCprompts:
SELECT SURFACES
Note: END SELECT will complete surface selection.

2. DYNAFORM-PC prompts via Pop-Up window:
DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

® DYNAFORM-PC prompts the user to create a local coordinate system. A
thorough explanation of how to create aloca coordinate system is covered in
Chapter 1 General Discussion section under “Local Coordinate System.” The
user aso has the option to select the Globa Coordinate System and the
option to select the Last Coordinate System
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3. Once the desired coordinate system has been defined, DY NAFORM-PC prompts
via Pop-Up window as Figure 5.6.

Dynaform PC 2.10

‘ EMTER MUMBER OF COFIES?

| Wariahle 1:
Cancel/End |

Figure 5.6 Enter the Number of Copies

4. Once the desired number of copies has been entered, DY NAFORM-PC provides
different methods to copy as Figure 5.7.

List Selection

MOVE OR ROTATE [M/R)

I Accept I
MOWE Cancel/End |
ROTATE

Figure 5.7 Moveor Rotate

? MOVE
DYNAFORM-PC prompts:

ENTER U,V AND W INCREMENTS

i.e. 0,0,1000 will copy the sdlected surface(s) 1000 units along the W
axis.

? ROTATE
DYNAFORM-PC prompts:

ENTER ANGLE INCREMENT
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Enter angle increment (right hand rule) about the W axis.

5. DYNAFORM-PC prompts via Pop-Up window as Figure 5.9.

Dynaform PC 2.10

IMCLIIDE COPIED SLIRFACE IMITS ORIGINAL PART?

oo | BEviEw

Figure 5.8 DYNAFORM-PC Question Window

? YES Copied surface will bein its origina part.
NO Copied surface will be in the current part.
REVIEW Allows the user to review the current model.

515 TRANSFORM SURFACE@

Trandates or rotates selected surface(s) to new locations.

1. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

® DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under “Local Coordinate System.” The user
also has the option to select the Global Coordinate System and the option to
select the Last Coordinate System.

2. Once the desired coordinate system is selected, it will be displayed on the screen
and the prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continueto Step 3.
NO Returnsto Step 1.

3. DYNAFORM-PC prompts via Pop-Up window as Figure 5.9.

70 DYNAFORM-PC 2.0



SURFACES CHAPTER 5

List Selection

SELECT OPTIOM

Il Lccept I
MOYE Cancel/End |
ROTATE

Figure5.9Methods for Transform Surface

? MOVE
DY NAFORM-PC prompts:

ENTER U, V AND W INCREMENTS

i.e. 0,0,1000 will copy the selected surface(s) 1000 units along the W
axis.

? ROTATE
DY NAFORM-PC prompts:

ENTER ANGLE INCREMENT
Enter angle increment (right hand rule) about the W axis.
4. DYNAFORM-PC prompt:
SELECT SURFACES
Note: END SELECT will finish surface selection.

5. END SELECT will exit the function.

516 MIRROR SURFACE @%

Reflects a copy of desired surfaces across alocal or globa coordinate plane.

1. DYNAFORM-PC prompts:
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SELECT SURFACE
2. Once the surfaces have been selected, END SELECT will continue the function.

3. DYNAFORM-PC prompts via Pop-Up window:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

® DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under “Local Coordinate System.” The user
also has the option to select the Global Coordinate System and the option to
select the Last Coordinate System.

4. Once the desired coordinate system is selected, it will be displayed on the screen
and the prompt will display via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continuesto Step 5.
NO  Returnsto Step 3.

5. DYNAFORM-PC prompts via Pop-Up window as Figure 5.10 to select a plane:

Select Plane
l| Aocept I
I-Plane Cancel/End |
Wit -Plane
IIf-Plane

Figure 5.10 Sdect Plane

6. DYNAFORM-PC prompts the window as the Figure 11 whether or not to keep
the surfaces in their origina parts:
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Dynaform PC 2.10

MIRROR SURFACES TO ORIGIMAL PART?

Mo | REVIEW

Figure5.11 DYNAFORM-PC Question Window
? YES Places dll selected surfaces in their source part.

NO Places all selected surfaces into the current part.
REVIEW Allows the user to review the modd.

517 REMOVEHOLE

Removes holes from surfaces

1. DYNAFORM-PC prompts:
SELECT A SURFACE

2. Once adesired surface is selected, DY NAFORM prompts.
SELECT MODE TO REMOVE HOLE ON SURFACE

3. Options for Hole on Surface

| INNER HOLE
| There are three options to select inner hole.

) I @ Select hole on surface by Cursor.

|
° @ Select hole by Size. DY NAFORM-PC will fill any hole less than
the entered value.
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Dynaform PC 2.10

‘ SIZE CRITERIOMN OF HOLE[SIZE < ...)

Yariahble 1:
Arccept I Cancel/End

Figure5.12 Size Criterion
° @‘ All holes on the salected surface will be removed.

\% Remove hole on surface outer boundary by selecting two points on either
edge of the gap.

5.18 LABEL SURFACE ﬂ

Displays the surface ID number. Select LABEL SURFACE and the surface ID number is
displayed on the screen.

519 SHOW SURFACE ﬂ

Highlights selected surfaces by cursor.

1. DYNAFORM-PCprompts:

SELECT SURFACE

2. END SELECT will exit this function.
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The ELEMENTS menu contains functions used to create and modify elements. Elements are
the basis for finite element modelling and are created from within this menu. This menu may
be accessed through the PRE-PROCESS selection card located in the CONTROL WINDOW.
The available functions are shown in Figure 6.1.

| Elements =]
El| | E
vz IV X
/| 1| B8

o|o +
oa| + ﬂ&

A4 44| F<
12| pi|

Figure 6.1 Element Option

A detailed description of each function is provided in the following pages.
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61 2-LINE MESH @

Generates elements between two selected lines. A rectangular pattern of L1, L2, L3 by L4
quadrilateral elements will be generated. For atransition mesh, it is possible to enter L3 and
L4 parameters for the mesh (i.e., each side has a different number of elements, such as 10, 5,
8, 7). The node sequence starts at the starting point of line 1 and follows the direction of line 1
with the right hand rule. The created elements will be included in the current part. The
current part should be verified before proceeding with this function.

1. DYNAFORM-PC prompts:

SELECT A LINE

LINE SEGMENT allows the user to combine a broken line while selecting
lines for the 2-Line Mesh function as in Section 4.13 COMBINE LINES of
LINE/POINTS. The user must select this option before selecting the desired
linesfor a2-Line Mesh.

The user may check the ling(s) prior to executing this function by using
SHOW LINE in LINES/POINTS.

2. Once the desired line is selected, DY NAFORM-PC prompts via Pop-Up window
asFigure 6.2.

Dynaform PC 210 [

[EMTER THE NO. OF [DI¥ISIOMS ALOMG LINE
‘ L1] % [DIVISIONS BETWEEN L1 AMD LZ)

| Marable . |10
| MarableZ |10
| Waniable 3 |1|:|
| “ariable 4; |'||:|

Cancel/End |

Figure 6.2 2-Line M esh Parameters

L1 is any positive integer greater than one and represents the number of
elements along the selected lines.

L2 isany positive integer and represents the number of elements between the
2 lines.

L3 (optional) is an integer value for the side opposite L1 where L1 is not
greater than 2*L.3 or L3 is not greater than 2*L1.
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L4 (optional) is an integer value for the side opposite L2 where L2 is not
greater than 2*L4 or L4 is not greater than 2¥L2.

i.,10,10 or 10,10,11,24 = ACCEPTABLE
i.e, 55,12,6 = NOT ACCEPTABLE

3. Once the desired dement L1, L2 is entered, DY NAFORM-PC prompts via Pop-
Up window:

DO YOU ACCEPT THE GENERATED MESH?

? YES Accepts mesh, places newly created el ements in the current part and
returns the user to Step 1.
NO Does not accept mesh and prompts the user to remesh the region.

4. END SELECT will exit the function.

62 3-LINEMESH ﬂ|

Generates elements in an area defined by 3 lines. The lines defining the area do not have to
intersect. Elements will be included in the current part. The current part should be verified
before proceeding with this function. Two mesh patterns are available for 3-Line Mesh. Due
to the geometry of 3-Line Mesh, DYNAFORM-PC will generate some triangular elements
and the user can choose the location of the triangular e ements.

1. DYNAFORM-PC prompts:

USING THE RIGHT HAND RULE, SELECT 3 LINES TO DEFINE THE
MESH REGION

LINE SEGMENT dlows the user to combine a broken line while selecting
lines for the 3-Line Mesh function as in Section 4.13 COMBINE LINES of
LINE/POINTS. The user must select this option before selecting the desired
linesfor a 3-Line Mesh.

The user may check the line(s) prior to executing this function by using
SHOW LINE AND DIRECTION described in Section 4.19 LINES/POINTS.

2. Once the user sdlects the desired lines, DYNAFORM-PC prompts via Pop-Up
window as Figure 6.3.
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—~MESH PATTERM -

Mate: 3 Line mesh will generate some triangular

elementz; select a mesh pattern.
TRIAMGLE AT CORMER : Comer
TRIAMNGLES AL OMG EDGE: Edge

Edge Cancel

Figure 6.3Mesh Pattern

? CORNER
Triangles are concentrated in the vertex of the first two selected lines.

DYNAFORM-PC prompts.
ENTER THE NO. OF DIVISIONS ALONG EACH LINE: L1AND L3

? EDGE
Triangles are concentrated along the third selected line.

DYNAFORM-PC prompts.
ENTER NUMBER OF DIVISIONS ALONG EACH SIDE?

DYNAFORM-PC accepts only one entry since each side has the same
number of elements.

3. DYNAFORM-PC prompts via Pop-Up window:
DO YOU ACCEPT THE GENERATED MESH?

? YES  Accepts mesh and places newly created elementsin the current part.
NO DYNAFORM-PC prompts to remesh the region.

6.3  4-LINE MESH E‘

Generates elements in an area defined by 4 sdlected lines. A rectangular pattern of L1, L2, L3
by L4 quadrilateral elements will be generated. For transition mesh, it is possible to enter L3
and L4 parameters for the mesh (i.e., each side has a different number of elements, such as
10, 5, 8, 7). The nodes in L2 direction are generated by linear interpretation between the
opposing nodes on the two lines. A row of L2 quadrilateral elements is generated first from
the starting end of line 1 to the starting end of line 2. The pattern will be repesated L1 times
along line 1. The node sequence starts at the starting point of line 1 and follows the direction
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of line 1 with the right hand rule. The created elements will be included in the current part.
The current part should be verified before proceeding with this function.

1. DYNAFORM-PC prompts:

USING THE RIGHT HAND RULE: SELECT 4 LINES TO DEFINE THE
MESH REGION

LINE SEGMENT allows the user to combine a broken line while selecting
lines for the 4-Line Mesh function as COMBINE LINE of LINES/POINTS.
The user must select this option before selecting the desired lines for a4-Line
Mesh.

The user may check the ling(s) prior to executing this function by using
SHOW LINE in LINE/POINTS.

2. Once the user selects the desired lines, DY NAFORM-PC prompts via Pop-Up
window as Figure 6.4.

Dynaform PC 210 [

‘ENTEH THE HO. OF DIISIOMS ALOMG EACH

LIME: L1, L2, L3, AND L4

| Marable . |10
| MarableZ |10
| Waniable 3 |1|:|
| “ariable 4; |'||:|

Cancel/End |

Figure 6.44-Line Mesh Parameters

L1 is any pogitive integer, greater than one for the number of elements aong
the first selected lines.

L2 is any positive integer, for the number of elements along the second
selected line.

L3 (optional) is an integer value for the side opposite L1 where L1 is not
greater than 2*L.3 or L3 is not greater than 2¥L1.

L4 (optional) is an integer value for the side opposite L2 where L2 is not
greater than 2*L4 or L4 is not greater than 2*L2.

i.e,10,10 or 10,10,11,14 = ACCEPTABLE

i.e, 5512,6 = NOT ACCEPTABLE
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3. Once the desired element L1, L2, L3, L4 is entered, DY NAFORM-PC prompts
via Pop-Up window:

DO YOU ACCEPT THE GENERATED MESH?

? YES Placesthe elementsin the current part.
NO  Promptsto remesh the region.

4. END SELECT will exit the function.

64 SURFACE MESH ﬁ'
Automatically meshes surface data.  Currently DY NAFORM-PC auto meshes surfaces using

2D elements (plate elements). The user has the option to auto mesh either by selecting one
surface, multiple surfaces or al displayed surfaces.

1. DYNAFORM-PC prompts:
SELECT SURFACES

Once the surfaces are selected, END SELECT will continue the function.

2. DYNAFORM-PC displays the surface mesh criteriawindow, Figure 6.5.
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— Surface Mesh———

I Connected Tool ME;‘

[ In Original Part
v EBoundam Check

M ax Sizew
MinSize [0500
Chodel [0150
Angle EEW:IEIEI_
Gap Tal. W
[ Sethy  Farts |

Select Surface I
|

Apply

Accept Mesh 7

= | [

Cloze

Figure 6.5 Surface Mesh

3. Sdect a type of tool (connected or disconnected) or blank (fixed or variable),
please see Figure 6.6.

Connected Tool ij

Fixed Blank Mesh

Wariable Blank Mesh
‘Connected Tool Mesh
Incannected T ool ke |

Figure 6.6 Surface Mesh Type

4. Toggle on/off MESH IN ORIGINAL PART. This function includes the created
elementsin original part or in current part.

5. Enter the data for maximum size, minimum size, chordal deviation and gap
tolerance in the field.

6. Click SELECT SURFACE to sdect additional surfaces, DY NAFORM-PC
prompts:

SELECT SURFACE
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Once the surfaces are selected, END SELECT will continue to the next step.
7. Select APPLY.

TOOL MESH
The tool mesh function will create the mesh on the sdlected surfaces based on the
control parameters in Figure 6.5.

MAX.SIZE  Maximum element size allowed in the mesh.

MIN.SIZE Minimum element size alowed in the mesh.

CHORDAL  Largest chorda deviation alowed between the element edge
and the surface in actual length unit.

ANGLE Largest feature line angle alowed which is the angle of the
planes between two adjacent plate elements.
Gap Tol. The gap will be avoided if the distance between two surface

boundaries is less than the Gap Tal..

The Connected Tool Mesh option will generate the mesh with the coincident nodes
merged automatically aong the boundaries of the adjacent surfaces. While the
Unconnected Tool Mesh does not guarantee the conformity between adjacent
surfaces, the speed of the mesh is faster. However, it will take alonger solution time
in LS-DYNA for analysis.

If the number of selected surfaces is greater than 2, the status window will be
displayed. Please see Figure 6.7.

Building Topolagical Stuctures...

Figure 6.7 Building Topological Structures

After building topological structures, the Boundary Check window will be displayed
alowing the user to change the Gap Tol.. Please see as Figure 6.8.

— Boundary Check
[ Show boundam only

Gap Tal |2. 500000

0] I Beda I Eanceli

Figure 6.8 Boundary Check
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SHOW BOUNDARY ONLY If check ison, only the boundary is displayed in
the display window, or surfaces and boundaries

will be displayed.

OK Accepts the default Gap Tolerance and continues
to the next step.

REDO Change the Gap Tolerance; select REDO to build
the topological structures again.

CANCEL Cancels the surface mesh.

If the number of selected surfaces is greater than 2, the status window will be
displayed and DYNAFORM-PC will mesh the surface boundaries. Please see

Figure 6.8.

tezhing Surface Boundaries ...

Figure 6.8 M eshing Surface Boundaries

After meshing surface boundaries, DY NAFORM-PC will create the mesh on the
selected surface. Please see Figure 6.9.

FIX

Creating mesgh ...

Figure 6.9 Creating Mesh

Once the mesh operation is finished, select YES to accept or NO to rgect the
created mesh. And select CLOSE to exit the function.

ED BLANK MESH/VARIABLE BLANK MESH

This function is used for automatically meshing the multiple surfaces defining blank
models. The elements generated by this option have conformity aong common
surface boundaries and are a fixed size. The only parameter required to control the
Fixed Blank Mesh pattern is the dlement size. The Variable Blank Mesh requires
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three parameters. maximum size, minimum size and chordal ratio to control the mesh
pattern.

A parameter definition dialog window will be displayed for the user to define the
quality criteriafor the mesh. Please see the figure 6.10.

W arpage 15.000000
Azpect Batio 15.000000
Min Ikteriar &nale For TRI-ELEMEMT 5.000000
bz Interior Angle For TRI-ELEMEMT 150.000000
Min Interior &ngle For QUAD-ELEMEMT | 20.000000
b ax Interior Angle For OUAD-ELEMENT |150.000000
Mirirmumn Element Size 0.500000

b amirum Element Size 30.000000

LRLCCRLE

Figure 6.10 Mesh Quality Parameters

The user can modify the mesh quality parameter or accept the default values.

After selecting OK, the status windows, Figure 6.11 and Figure 6.12 appear
successively if the number of blank surfacesis greater than 2.

Finding commaon edge nodes ...

Figure 6.11 Finding Common Edge Nodes
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[mpraving mesh quality...

Figure6.12 Improving Mesh Quality

After meshing, a mesh quality window is displayed, Figure 6.11.

Mesh Quality . x|
— Elements Generated — Failures

Total Elerments Generated i Total Failurez

:

Triaz Generated % Failed Elements

[uads: Generated o Warped Elements
— Percentages Elements < Min Size
% 0OF Triaz
Elements » kMax Size
Z 0F Quads

Elements < Azpect Ratio

— Faulty Elements
: Elements Ang. < Min[TRIA]
Distorted

Elements Ang, > Max(TRI&] ||

Duplcate Modes

; Elementz Ang. < Min[Buad]
Duplicate Elements

LNRNRRRND

Elements Ang. » MaxGuad] |0

AT T

Owerlapping Elements

Figure 6.13 Mesh Quality
Select OK to close the dialog window.

Once the mesh operation is finished, select YES to accept or NO to reject the
created mesh, and select CLOSE to exit the function.

65 LINEMESH _d
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This function alows the user to generate one-dimensiona beam elements. The created
dements will be included in the current part. The current part should be verified before
proceeding with this function.

1. DYNAFORM-PC prompts for the number of elements:

‘ ENTER NUMEER OF ELEMENTS

| Wariable 1; IE
Cancel/End |
Figure6.14

2. Once number of elements has been input and the lines selected, the Beam
Element Option window will be displayed as in Figure 6.15.

DY NAFORM-PC prompts,

PICK NODE/PT OR VECTOR FOR BEAM ORIENTATION

1. MODE/POIMT
2 ORIEMTATION WECTR

Cloze

Figure 6.15

3. If the user selects NODE/POINT, the user can select anode or point to define the
beam element orientation. If ORIENTATION VECTOR is selected, awindow as
in Figure 6.16 will be displayed, allowing the user to input the vector.

Dynaform PC Z2.10

ENTER BEAM YECTOR

| Waniable 1. [1.00000
| Wariable 2 |0.00000
| Wariable 3 |0.00000

Caticel/End |
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Figure6.16 Enter Beam Vector

4. DYNAFORM-PC prompts:

ACCEPT MESH?

? YES Accepts mesh and prompts for more lines.
NO User can decide whether to re-mesh or cancel.
REVIEW User can review the model, then decide whether accept the mesh
or not.

6.7 2-LINE POINT MESH %.|

This function creates shell elements by dividing the area between two lines into layers (1-30).
Once two desired lines are selected, the window as Figure 6.17 will be displayed alowing the
user to input the number of layers.

' EMTER NO. OF LAYERS BET'WEEM
LIMES[1~30)

| Wariable 1;

Cancel/End |

Figure6.17 Enter Numbersof Layers between Lines

DYNAFORM-PC prompts.

DO YOU ACCEPT THE GENERATED MESH?

? YES Accepts mesh and prompts for more lines.
NO User can decide whether to re-mesh or cancel.
REVIEW User can review the model, then decide whether accept the mesh or
not.

6.7 DRAG MESH ﬁl

Extrudes 1D elements into 2D elements (beam to plate) or 2D eements into 3D elements
(plate to solid). Please see the Figure 6.18.
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—— Select Method ——

1 Line Drag Mesh
Marmal Drag kMesh
374 Line Drag Mesh

e
I:IK_I Eancell

Figure 6.18 Drag M esh Options

6.71 1-LINE DRAG MESH

Extrudes 1D elements into 2D elements (beam to plate) or 2D eements into 3D elements
(plate to solid) along a selected line.

1. DYNAFORM-PC prompts:
SELECT ELEMENTS
END SELECT completes this step.

2. DYNAFORM-PC prompts:

SELECT CONTROL LINE FOR DRAG MESH

The number of points on the selected dragline dictates the number of
elements crested.

Line direction must point in the direction of the intended mesh.

3. Upon line selection, the mesh is created. DY NAFORM-PC prompts via Pop-Up
window:

DO YOU ACCEPT THE GENERATED MESH?

? YES Places the newly created elements in the current part.
NO Exits function.
REVIEW User can review the model, then decide whether accept the mesh or
not.
Note: Plate element normal should be consistent prior to the execution of

1-LINE DRAG MESH.

6.7.2 NORMAL DRAG MESH
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Extrudes plate elements into solid elements in the norma direction of the selected plate
elements.

1. DYNAFORM-PC prompts:

SELECT PLATE ELEMENT(S) FOR PATTERN
SELECT ELEMENTS

END SELECT completes this step.

2. DYNAFORM-PC prompts via Pop-Up window as in Figure 6.19:

Dynaform PC 2.10

‘ EMTER THICENESS OF HORMAL DRAG

Wariable 1:

Cancel/End |

Figure 6.19 Enter Thicknessof Normal Drag

Enter the total thickness of the drag operation.

DY NAFORM-PC prompts via Pop-Up window asin Figure 6.20:

Dynaform PC Z2.10

‘ EMTER NUMEER OF L&%ERS THRU

THICEMESS

| Wariable 1; m
Cancel/End |

Figure 6.20 Enter Number of Layers

Enter the number of layers through thickness.

DO YOU ACCEPT THE GENERATED MESH?

? YES Places newly created elements into the current part.
NO Exits function.
REVIEW User isalowed to rotate the display window first, then decide
whether accept the mesh or no
Note: Plate element normal should be consistent prior to the execution of

NORMAL DRAG MESH.
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6.7.3 3-4LINEDRAG MESH

Extrudes beam elements into plate elements or plate elements into solid elements along three
or four selected lines.

1. DYNAFORM-PC prompts:

SELECT PLATE ELEMENT(S) FOR PATTERN
SELECT ELEMENTS

END SELECT completes this step.
2. DYNAFORM-PC prompts.
SELECT THE FIRST CONTROL LINES

The user must select the 3-4 control lines in a clockwise or counter-clockwise
order to form a solid volume.

The user must use END SELECT after selecting the last line for a 3 Line
Drag Mesh.

3. Once the desired lines are selected, DYNAFORM-PC prompts via Pop-Up
window asin Figure 6.21:

Dynaform PC 2.10 :

‘ EMTER NUMBER OF LAYERS OF SOLID

ELEMEMTS

| Wariable 1;

Cancel/End |

Figure 6.21 Enter Number of Layersof Solid Elements

4. After the number of layers is specified, DY NAFORM-PC creates the mesh and
prompts via Pop-Up window:

DO YOU ACCEPT THE GENERATED MESH?

? YES Accepts mesh and places it in current part.
NO Exits function.
REVIEW User is dlowed to rotate the display window first, then decide
whether accept the mesh or no
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Line direction is not important during the 3 - 4 Line Drag Mesh, but the lines
should be of similar length to form a reasonable volume.

Note: Plate element normal should be consistent prior to the execution of 3- 4
LINE DRAG MESH.

6.8 CREATE ELEMENTS E‘

This function is used to create elements via the connection of selected nodes or points. The
element types supported are those recognized by LS-DY NA. Please see Figure 6.22.

E“- ;uE-a'!'i; F ek
Tl

Beam

MHodal Rigid Body
Spaot weld

Shell

Solid

Spring/D armper
Mazs

Thick Shell

Figure 6.22 Select Element Type

" —
User can select Change Element Type EI to change element type.
6.81 CREATEBEAM

Creates beam elements. The type of beam is controlled by the beam property defined for the
beam.

1. DYNAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

To create the elements the user may select a node, point, keyboard entry or
any combination of the three.

2. Once the desired nodes/points have been sdlected, DY NAFORM-PC prompts:

PICK NODE FOR BEAM ORIENTATION
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3. Once the vector is determined, the element is created automaticaly in the current
part.

4. END SELECT will exit the function.

6.8.2 NODAL RIGIDBODY
Createsrigid link elements.

1. DYNAFORM-PC prompts for nodes/points for element:

PICK NODES/POINTS
AT INDEPENDENT NODE

To create the elements the user may select a node, point, keyboard entry or
any combination of the three.

2. Once the desired node or point has been selected, DY NAFORM-PC prompts:
AT DEPENDENT NODE

The user may select up to 6 dependent nodes.

3. Once the dependent node(s) is selected, END SELECT compl etes the process and
returns to Step 1.

6.8.3 SPOT WELD
Creates spot weld in the current part.

1. DYNAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

The user may select a node, point, keyboard entry or any combination of the
three to create an element.

The SPOT WELD is created automatically in the current part after two nodes
or points are selected

2. END SELECT will exit the function.
6.84 CREATE SHELL

Creates three and four node plate elements.
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1. DYNAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

The user may select a hode, point, keyboard entry or any combination of the
three to create an element.

A 3-node element requires 3 nodes or points to be selected followed by END
SELECT.

2. END SELECT will exit the function.
6.85 CREATE SOLID

Creates four, six and eight node solid elements.

1. DYNAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

® To create the elements the user may select a node, point, keyboard entry or
any combination of the three.

- Pick 4 node points and END SELECT to complete a 4-node tetrahedron
element.

- Pick 6 nodeg/points (pick the second set of 3 nodes/points in the same
direction as the first set of 3 nodes/points) and then END SELECT to
complete a 6-node wedge element.

- Pick 8 nodes/points (pick the second set of 4 nodes/points in the same

direction as the first set of 4 nodes/points). An 8-node cube eement will
be created.

2. END SELECT will exit the function.
6.86 CREATE SPRING/DAMPER ELEMENT
Creates spring/damper elements.
1. The user should define the spring/damper element property first.

® Sdlect Property by Name “Ci -isthe default type. DY NAFORM-PC
prompts:

PICK AN ELEMENT TO IDENTIFY THE ELEMENT PROPERTY
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The user can select an element with properties to define the spring/damper
property.

® The user can aso select Create New Property i‘ to define a new property.
DYNAFORM-PC prompts via Pop-Up window asin Figure 6.23.

Dynaform PC 2.1

EMTER HMEW PROPERT" MNAME

[
Aroept | Cancel/End |

Figure 6.23 Enter New Property Name

Note: The definition of property can be found in the LSDYNA User's Manual.

abc
® The user can also select Select By Namel_l to select an existing property.
The Select Property Window is displayed as in Figure 6.24:

Selectable Properties Selected Properties

LCancel

Cloze

|

Figure 6.24 Select Property
2. Oncethe property is defined, DY NAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

To create the elements the user may select a node, point, keyboard entry or
any combination of the three.
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Once two nodes/points are selected, the element is created automatically in
the current part.

3. END SELECT will exit the function.
6.8.7 MASS

Creates concentrated mass el ements.

1. DYNAFORM-PC prompts via Pop-Up window as in Figure 6.25.

Dynaform PC 2.10

‘ ENTER LUMPED MASS YALLE

Wariable 1: !m
Cancel/End |

Figure 6.25 Enter Lumper Mass Value

2. DYNAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

To create the elements the user may select a node, point or keyboard entry.

The element will be created smultaneously upon selection of the desired
node/point.

3. END SELECT will exit the function.
6.88 THICK SHELL
Creates thick shell elements.

1. DYNAFORM-PC prompts:

PICK NODES/POINTS
PICK POINT FOR ELEMENT

To create the elements the user may select a node, point or keyboard entry.

The eements will be created simultaneously upon sdlection of the desired
node/paints.
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The element is created after eight nodes/points are selected (the second set of
four nodes/points is in same order of the first set).

2. END SELECT will exit the function.

69 COARSE ELEMENTS B8

Coarsens up to four plate elementsinto one plate element.
1. DYNAFORM-PC prompts the user to select 2, 3, or 4 elements:
SELECT ELEMENTS
2. END SELECT coarsens the selected elements and prompts for more. Select the

function again to exit the function.

6.10 SPLIT ELEMENTS %

This function divides SHELL elements into multiple elements.

1. DYNAFORM-PC prompts:

—— Split Element ——
& Shel  Solid

Split Option
[ousD 10 2 BUAD 7 |

Smoath Taolerance
[E

[rag Line

Select Elements

Apply

Heverse I [

Cloze |

Figure 6.26 Split Element

2. Sdect SPLIT OPTION
User can select from the following types:
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[quap To 2 QUAD |

GUaD TO 2 QUADS
LUAD TO 4 QUADS
GUAD TO 2 THIAS
CTHIA TH & THIAS
TRIATO TRIAQUA
TRIATO 4 TRIAS
ARBITRARY LOCATIC
DRAG SPLIT LINE

Figure 6.27 Split Option

QUAD TO 2 QUADS
Splits a quadrilateral into two quadrilaterals by dividing the longest side and its
opposite side. If sdect REVERSE, dividing two other sides.

QUAD TO 4QUADS
Splits a quadrilateral into four quadrilaterals.

QUAD TO 2TRIAS

Splitsa quadrilateral into two triangular elements with the diagonad linein the
corner of the greatest angle. If REVERSE is selected, the element is split from the
other diagond line.

TRIATO 2TRIAS
Splits a quadrilateral to two triangular elements with the midline of the greatest
angle. If select REVERSE, splits with the midline of the smallest angle.

TRIA TO TRI/QUA

Splits atriangular element into a triangular element and a quadrilateral element
with the line between the two midpoints of the two longest lines. The user can
select REVERSE to change splitting position.

TRIATO4TRIAS

Splits a quadrilateral to four triangular €lements with three lines between three
midpoints of three sides.

ARBITRARY LOCATION
Select an element first and select two nodes/points arbitrarily on the boundary of
the element to split the element to two elements.

DRAG SPLIT LINE

Select DRAGLINE to drag aline to split elements that the drag line passes. The
user can enter anumber into the field to change smooth tolerance.

3. Click SELECT ELEMENTS, DY NAFORM-PC prompts:
SELECT ELEMENTS

END SELECT will continue to the next step.

DYNAFORM-PC 2.0 97



ELEMENTS CHAPTER 6

4. Select APPLY.

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

5. Sdect CLOSE to exit the function.

6.11 REVERSE NORMAL i‘

Reverses the eement orientation (normal) for al elements except MASS elements.

1. DYNAFORM-PC prompts:

SELECT ELEMENTS

2. Once the desired dements have been sdlected, END SELECT reverses the
eement normal and exits the command.

6.12 MIRRORELEMENTS 4L

Reflects a copy of desired elements across alocal or globa coordinate plane.

1. DYNAFORM-PC prompts:

SELECT ELEMENTS
END SELECT will continue to the next step.

2. Once the desired elements have been selected, DY NAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A thorough
explanation of how to create alocal coordinate system is covered in Chapter
1 General Discussion section under “Loca Coordinate System.”

3. Once the desired coordinate system is acquired, it will be displayed on the screen
and DY NAFORM-PC prompts via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

?YES Continuesto Step 4.
NO Return to Step 2.
REVIEW User isalowed to rotate the display window first, then decide
whether accept the displayed coordinate system or not.
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4. DYNAFORM-PC prompts via Pop-Up window as Figure 6.28.

Select Plane
|| Lrcept |
I-Plane Cancel/End |
Wit -Plane
IIf-Plane

Figure 6.28 Sdect Plane
5. DYNAFORM-PC prompts via Pop-Up window:
INCLUDE MIRRORED ELEMENTSIN ORIGINAL PART?
? YES Places the selected elements in their respective source parts
NO Places all selected elements in the current part.
CANCEL Cancel Mirror operation.
6.13 COPY ELEMENTS 44

Generates a set of duplicate elements. The user may simultaneoudly trandlate, rotate or offset
in the normal direction the copied elements.

1. DYNAFORM-PC prompts:

SELECT ELEMENTS
END SELECT will continue to the next step.

2. DYNAFORM-PC prompts via Pop-Up window as Figure 6.29.
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Dynaform PC Z2.10

‘ EMTER NUMBER OF COFIES

| “ariable 1;

Cancel/End |

Figure 6.29 Enter Number of Copies

3. DYNAFORM-PC prompts awindow as Figure 6.30.

List Selection

Select Transformation Option

Il Lccept |
Move Cancel/End |
Faotate
Marmal Offzet

Figure 6.30 Select Transformation Option

4. Sdect atransformation option and DY NAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under “Local Coordinate System.”

5. DYNAFORM-PC prompts for the magnitudes of transformation (respective to
the selections made in Step 4):

? MOVE
DYNAFORM-PC prompts awindow as Figure 6.31 alowed user to put the
position of moved e ement (s).
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Dynaform PC Z2.10

EMTER L% M INMCREMENTS

| Wariable1:  |0.00000
| Vanable2:  {0.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 6.31 Enter UVW Increments

i.e, 0,0,1000 will copy the selected element(s) 1000 units along the Z
axis.

? ROTATE
DYNAFORM-PC prompts awindow as Figure 6.32 alowed user to put the
position of rotated element (S).

Dynaform PC 2.10

‘ EMTER AMGLE INCREMEMNT

“arable 1: Im
Cancel/End |

Figure 6.32 Enter Angle Increment

Enter angle increment (right hand rule) about the W axis.

? NORMAL OFFSET
DYNAFORM-PC prompts awindow as Figure 6.33 alowed user to put the
position of offset dement (s).

Dynaform PC 2.10

‘ENTEH THICKMESS IM MORMAL DIRECTIOMN

Wariable 1:

Cancel/End |

Figure 6.33 Enter Thicknessin Normal Direction
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Thickness is the distance between the plane of the eements and the
direction of the element’s normal.

6. DYNAFORM-PC prompts a DY ANFORM Question window as Figure 6.34.

Dynaform PC 2.10 '

IMCLUDE COFIED ELEMENT IM ITS ORIGINAL PART?
[r/N]

Mo | REVIEW

Figure 6.34 DYNAFORM-PC Question Window

? YES Places all selected elementsin their origina part.
NO Places dl selected dementsin the current part.
REVIEW User isdlowed to rotate the display window firgt, then decide
whether accept the normal offset or not.

6.14 MODIFY ELEMENT 44

Deletes and recreates any displayed dements. The displayed elements to be modified need
not be in the current part. DYNAFORM-PC will automaticaly identify the type of the
selected element and prompt the user to recreate it:

1. DYNAFORM-PC prompts:
PICK ELEMENT TO MODIFY

2. Once the desired edement is selected, DYNAFORM-PC prompts a Pop-Up
window that corresponds to the type of element selected. Enter the new data and
DYNAFORM-PC prompts:
SELECT NODE
Details are discussed earlier in this chapter in Section 6.8 CREATE ELEMENTS

Note: In the case of one-dimensional elements (beams), DYNAFORM-PC
displays the selected beam’s property ID and allows the user to modify the
beam’s property ID in addition to the beam’s connectivity.
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6.15 DELETE ELEMENTS ﬂ

Deletes elements from the model.

1. DYNAFORM-PC prompts:
SELECT ELEMENTS

2. Once the desired dements are selected, END SELECT deletes the chosen
elements and exits the command.

6.16 CHANGE ELEMENT NUMBER ﬂ
Changes an existing e ement number. Parts do not need to be on or current.
1. DYNAFORM-PC prompts the user to select elements:

SELECT ELEMENT FOR NEW ELEMENT NUMBER

2. Once the user selects a desired element, DY NAFORM-PC prompts via Pop-Up
window as Figure 6.35.

Dynaform PC 2.10 :

‘ENTEH MEW ELEMEMT ID FOR 9053

Yarable 1:

Cancel/End |

Figure 6.35 Enter New Element 1D

Where xxxx is the original element number.

3. If the user enters a number that aready exists, DY NAFORM-PC prompts:

ELEMENT ID yyyy ALREADY EXISTS, REQUEST DENIED

6.17 RENUMBER ELEMENTS &%

Renumbers al elements in the existing database. The user may renumber elements by
sequence or parts.

1. DYNAFORM-PC prompts via Pop-Up window as Figure 6.36.
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List Selection

SELECT METHOD TO REMUMEER ELEMENTS

SECQLENTIALLY Accept I

Cancel/End

SEQUEMTIALLY
BY P&RTS

i

Figure 6.36 Select Method to Renumber Elements

SEQUENTIALLY

DYNAFORM-PC prompts via Pop-Up window as Figure 6.37.

Dynaform PC Z2.10

‘ EMTER STARTIMG ELEMENT ID

[DEFALLT =1]

| “ariable 1;

Cancel/End |

Figure 6.37 Renumber Element Sequentially

Select ACCEPT to complete the operation.

BY PARTS

DYNAFORM-PC prompts via Pop-Up window as Figure 6.38.

x

@ 8351GM STARTIMNG EL. MUMBER. FOR EACH PART?

zw | B |

Figure 6.38 Renumber Element Sequentially By Parts

?YES Continue to Step 2.
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NO Continue to Step 4.
2. DYNAFORM-PC prompts via Pop-Up window:

ENTER STARTING ELEMENT ID FOR PART XXXX

3. Once a number has been entered, DY NAFORM-PC automatically renumbers the
element in the specified part. Step 3 is repeated for each additional part. If the
starting number has aready been used, DY NAFORM-PC will prompt via Pop-
Up window:

EL. ID HASBEEN USED, NEXT ELEM NO.: XXXX
Once anumber is entered, DY NAFORM-PC will prompt:
ELEM ID xx TO xx ASSIGNED, NEXT ELEM NO.: yyyy

If "blank” or "zero" is entered, yyyy will be used as the starting element
number for the next part.

4. DYNAFORM-PC prompts via Pop-Up window:
ENTER STARTING ELEMENT ID NUMBER
Any positive integer may be entered.
5. DYNAFORM-PC prompts via Pop-Up window:
ENTER ELEMENT INCREMENT BETWEEN PARTS (1000)
Any positive integer may be entered.

Once the integer is entered, DY NAFORM-PC automatically renumbers the
elements.

6.18 FIND ELEMENT ﬂ

Finds and identifies an element by entering its element number.

1. DYNAFORM-PC prompts awindow as Figure 6.39.
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Dynaform PC Z2.10

‘ EMTER ELEMENT MUMBER

Wariable 1:

Cancel/End |

Figure 6.39 Enter Element Number

Once the eement number has been entered, it will be highlighted with its
element and node numbers labelled. The node numbers will aso be displayed
in the prompt area of the screen.

2. If the element is not displayed on the screen, the prompt will read:
ELEMENT X IN TURNED OFF PART: YY

3. If the element does not exist in the database, the prompt will read:

ELEMENT X NOT FOUND IN DATABASE

6.19 IDENTIFY ELEMENTS

Identifies an element and its nodes by cursor selection.

1. DYNAFORM-PC prompts:
SELECT ELEMENT BY CURSOR
DYNAFORM-PC identifies the element type, number, part to which it
belongs and respective nodes. The selected element will be highlighted and

the element and node numbers will be displayed on the screen and in the
PROMPT WINDOW.

It will aso identify:

RIGID LINK Degree of freedom for the independent node.
SPRING ELEMENT Spring rate and direction.

RIGID BAR ELEMENT Degrees of freedom.

MASS ELEMENT Mass at node numbe.

BEAM ELEMENT Bar ID and vector.
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In DYNAFORM-PC, nodes and points as "points" in a three dimensiona space are different
objects. Points are used to form lines and surfaces while nodes are used to form elements.
There are two types of nodes: referenced nodes and unreferenced (free) nodes. A referenced
node is a node that used by elements and is represented by adot. A free node is a node that
is not used by any elements and is represented by an asterisk. This menu may be accessed
through the PRE-PROCESS sdlection card located in the CONTROL WINDOW. The
functions in this menu are displayed as Figure 7. 1.

INn:u:Ies j
¥ | | %%
ol | 1%

Figure 7.1 Node Option

A detailed description of each function is provided in the following pages.
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71 CREATE NODE @ #
Generates unreferenced nodesjat_global locations or at any selected point on aline.
1. DYNAFORM-PC prompts:
SELECT POINT FOR NODE LOCATION
2. Oncethe point is selected, a node is generated automatically in the current part.

3. END SELECT will exit the function.

7.2 CREATE NODESBETWEEN POINTSNODES i

Generates nodes equally spaced between two existing nodes or points. The new nodes are
displayed as unreferenced (free) nodes.

1. DYNAFORM-PC prompts:
SELECT POINT 1 (NODE 1)

2. Onceapoint/node is selected, DY NAFORM-PC prompts:
SELECT POINT 2 (NODE 2)

3. After the second point/node is selected, DY NAFORM-PC prompts:

ENTER NUMBER OF NODES TO CREATE

4. DYNAFORM-PC prompts via Pop-Up window as Figure 7.2.

Dynaform PC Z2.10

‘ EMTER WUMBER OF MODES TO CREATE

| Wariable 1;
Cancel/End |

Figure 7.2 Enter Number of Nodesto Create

Any integer, one or greater, isvaid.

5. Input avalid value and select ACCEPT. A set of nodes is generated automatically
in the current part.

6. END SELECT will exit the function.

108 DYNAFORM-PC 2.0



CHAPTER 7 NODES

7.3 COPY NODES **

Generates a set of duplicate nodes (referenced or unreferenced) at a user-specified distance or
rotation from the original nodes.

1. DYNAFORM-PC prompts via Pop-Up window:

‘ ENTER MUMBER OF COPIES

| Waniable 1:

Cancel/End |

Figure 7.3 Enter Number of Copies

Input a positive integer.
2. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create alocal coordinate system is covered in Chapter
1 General Discussion section under “Loca Coordinate System.”

3. Once the desired coordinate system is acquired, it will be displayed on the screen
and the prompt will read via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continueto Step 4.
NO Returnsto Step 2.

4. DYNAFORM-PC prompts via Pop-Up window:
SELECT TRANSFORMATION OPTION

? MOVE
ROTATE
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? MOVE
DYNAFORM-PC prompts a window as Figure 7.4 allowed user to put the
position of moved element ().

Dynaform PC 2.10

EMTER LY M/ INCREMENTS

| Wanable 1 [0.00000
| Variable2:  {0.00000
| Variable 3 {0.00000

Cancel/End |

Figure 7.4 Enter UVW Increments

i.e. 0,0,1000. Thiswill copy the selected node(s) 1000 units aong the W axis.

? ROTATE
DYNAFORM-PC prompts awindow as Figure 7.5 allowed user to put the
position of rotated element (S).

Dynaform PC Z2.10

ENTER AMGLE INCREMEMT

“ariable 1: Im
Cancel/End |

Figure 7.5 Enter AngleIncrement

Enter an angle increment (right hand rule) about the local W or global Z.

5. DYNAFORM-PC prompts.
SELECT NODES

Once the desired nodes are selected, END SELECT will complete and exit
the function.

74 MOVENODES K |
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Moves referenced or unreferenced nodes to any location on the display screen.

1. DYNAFORM-PC prompts:
SELECT NODE TO MOVE

2. After sdecting a node, DYNAFORM-PC prompts for a new location for the
nodes:

SELECT DESTINATION NODE
END SELECT will complete and exit the function.

3. If multiple or coincident nodes are found near the cursor, DY NAFORM-PC
prompts via Pop-Up window:

MULTIPLE NODES FOUND
SELECT ELEMENT FOR NODE

If an element centre is selected by cursor and it does not connect to the target
node, the following message will echo to the command line area of the
DY NAFORM-PC screen:

SELECTED ELEMENT ISNOT CONNECTED TO DUPL. NODE
SELECT ELEMENT FOR NODE

The user is now returned to Step 1.

75  SCALENODES gl
Applies a scale factor to any or al X, Y, and Z components for some or al displayed nodes in
agloba or local direction. The scale factor may be positive or negative (change the sign on
any or dl of the X, Y, and Z components). The parts will be magnified if the scale factor is

greater than 1 and shrunk if the scale factor is less than 1. The user may reflect, enlarge or
shrink a part without leaving a copy of the origina elements behind.

1. DYNAFORM-PC prompts:

PICK NODES TO SCALE
SELECT NODES

END SELECT will continue to the next step.

2. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN
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DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under “Loca Coordinate System.”

3. Once the desired coordinate system is acquired, it will be displayed on the screen
and the prompt will read via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continue to Step 4.
NO Exits function.

4. DYNAFORM-PC prompts via Pop-Up window as Figure 7.6.

Dynaform PC Z2.10

EMTER %72 SCALE FACTORS

| Waniable 1. [1.00000
| Wariable 2 |1.00000
| Wariable 3 |1.00000

Caticel/End |

Figure 7.6 Enter XYZ Scale Factors

All real numbers are valid. ZEROS or BLANKS will default to (+1).

EXAMPLES:

1, -1, 1 will reflect selected nodes across the X-Z plane (Y-direction). All Y
components will be multiplied by (-1).

-2, 1, 0.5 will magnify all the X components by two times and reflect the
nodes across the Y-Z plane (X-direction), not affecting the Y-components
and will shrink the Z-components to half size and leave them on the origina
side of the X-Y plane.

5. Sdect ACCEPT to finish the operation.

7.6 TRANSFORM NODES ="

Trandates or rotates the salected nodes to a new location. Transform Nodes Methods is
displayed as Figure 7.7.
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—— Select Method ——

By Tranzformation/F ot
Paint ta Paint

e
I:IK_I Eancell

Figure 7.7 Transform Nodes M ethods

7.6.1 BY TRANSFORMATION/ROTATION

Trandates or rotates the selected nodes to a new location.

1. DYNAFORM-PC prompts;

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A thorough

explanation of how to create alocal coordinate system is covered in Chapter
1 General Discussion section under “Local Coordinate System.”

2. Once the desired coordinate system is acquired, it will be displayed on the screen
and the prompt will read via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continue to Step 3.
NO Returnsto Step 1.

3. DYNAFORM-PC prompts the following via Pop-Up window as Figure 7.8.
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List Selection

Select Transformation Option

Il Accept |
Move Cancel/End |
Rotate

Figure 7.8 Transform Nodes Options

? MOVE
DY NAFORM-PC prompts awindow as Figure 7.9 alowed user to put the
position of moved element ().

Dynaform PC Z2.10

ENTER L% M INCREMENTS

| Variable 1 {0.00000
| Wariable 2 |0.00000
| Wariable 3 |0.00000

Caticel/End |

Figure 7.9 Enter UVW Increments

i.e, 0,0,1000. This will copy the selected node(s) 1000 units along the W
axis.

? ROTATE
DYNAFORM-PC prompts awindow as Figure 7.10 allowed user to put the
position of rotated element ().
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Dynaform PC Z2.10

‘ EMTER AMGLE INCREMEMT

Wariable 1: !m
Cancel/End |

Figure 7.10 Enter AngleIncrement

Enter the angle increment (right hand rule) about the local W or global Z.
3. DYNAFORM-PC prompts:

SELECT A NODE TO TRANSFORM

4. Oncethe desired node is selected, DY NAFORM-PC automatically transforms the
node. END SELECT will complete the function and return to Step 1.

5. CANCEL/END in Figure 7.8 will exit the function.
7.6.2 BY POINT TO POINT
Trandates the selected nodes to new location by reference point.

1. DYNAFORM-PC prompts:

DEFINE A DIRECTION VECTOR
SELECT A NODE FOR THE ORIGIN

2. Once the desired point is selected, the direction vector displays and
DYNAFORM-PC prompts:

SELECT A NODE FOR THE TARGET LOCATION

3. Once the second point is selected, DY NAFORM-PC prompts:

SELECT A NODE TO TRANSFORM

4. END SELECT will complete the function and return to Step 1.

7.7 DELETENODES =€

Deletesall unreferenced nodes or the selected unreferenced nodes. Please see Figure 7.11.
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—— Select Method ——

Delete All Free Modes
Delete Selected Free k

e
I:IK_I Eancell

Figure 7.11 Delete Nodes M ethods

771 DELETEALL FREE NODES

Ddetesdl unreferenced nodes shown by asterisks (*) in the database.

1. DYNAFORM-PC will prompt one of the following messages:
xX UNREFERENCED NODES DELETED
KIrO UNREFERENCED NODES FOUND
7.72 DELETE SELECTED FREE NODES

This function allows the user to delete selected unreferenced nodes shown by asterisks (*) in
the database.

1. DYNAFORM-PC prompts:
SELECT NODES

END SELECT will continue to the next step.

2. If any of the selected nodes are referenced nodes the following message will
echo:

CAN NOT DELETE NODE xxxx, IT ISNOT UNREF.
NO UNREFERENCED NODES FOUND

7.8 PROJECT NODE(S) -

Project node(s) onto the element mesh, local U-V plane and surface. Please see Figure 7.12 to
get project methods.
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—— Select Method ——

Onta Element kesh
Onta Local U-Y Plane
Onta Surface

e
I:IK_I Eancell

Figure 7.12 Project Node (s) Method

781 ONTOELEMENT MESH

Projects a node or group of nodes onto any element mesh. Nodes may be referenced or
unreferenced.

1. DYNAFORM-PC prompts:

SELECT PLATE ELEMENTS FOR TARGET SURFACE
SELECT ELEMENTS

END SELECT will continue to the next step.
2. DYNAFORM-PC prompts:

DEFINE PROJECTION VECTOR

DEFINE A LOCAL COORDINATE SYSTEM

PICK POINT FOR THE ORIGIN
DYNAFORM-PC prompts the user to create a loca system. A thorough
explanation of how to create alocal coordinate system is covered in Chapter
1 General Discussion section under “Loca Coordinate System.”

Note:  The nodes are projected only along the local W-axis. The user must define
thelocal coordinate system accordingly.

3. Once the coordinate system is defined DY NAFORM-PC prompts:

SELECT NODE(S) TO PROJECT ONTO MESH

4. END SELECT will complete the command.

7.82 ONTO LOCAL U-V PLANE
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Projects a node or group of nodes onto any U-V plane. Nodes may be referenced or
unreferenced.

1

5.

DY NAFORM-PC prompts:

DEFINE PROJECTION (UV) PLANE
DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under “Local Coordinate System.”

This coordinate system will define the U-V plane.

DYNAFORM-PC prompts:
DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continueto Step 3.
NO  Returnsto Step 1.

Once the U-V plane onto which the points will be projected is defined,
DY NAFORM-PC prompts via Pop-Up window:

PROJECT NODES ALONG W-AXIS?

Note:  Nodes are projected only along a local W-axis. The user can choose to use
the W-axis of the coordinate system defining the U-V plane or to create a
new coor dinate system.

? YES Thenodeswill be projected along the W-axis of the local coordinate
system defining the U-V plane.
NO  Repeats Step 1 to define a new W-axis for the projection vector.

Once the projection plane and vector are defined, DY NAFORM-PC prompts:
SELECT NODE(S) TO PROJECT ONTO U-V PLANE

END SELECT will project the nodes and complete the command.

7.83 ONTO SURFACE

Projects a node or group of nodes onto any surface. Nodes may be referenced or
unreferenced.

1

DY NAFORM-PC prompts:
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SELECT SURFACES
END SELECT will continue to the next step.

2. DYNAFORM-PC prompts:
DEFINE PROJECTION VECTOR
DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN
DYNAFORM-PC prompts the user to create a local system. A thorough
explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under “Loca Coordinate System.”

Note:  The nodes are projected only along the local W-axis. The user must
define the local coordinate system accordingly.

3. DYNAFORM-PC prompts:
DO YOU ACCEPT THE DISPLAY ED COORDINATE SYSTEM?

? YES Continuesto Step 4.
NO  Returnsto Step 2.

4. Once the loca coordinate system is defined for the projection vector,
DY NAFORM-PC prompts:

SELECT NODE(S) TO PROJECT ONTO SURFACE(S)

5. END SELECT will project the nodes and complete the command.

—

7.9 CHECK DUPLICATE NODES = #

Renumbers any duplicate node numbers found in the DYNAFORM-PC database.
DYNAFORM-PC will not alow the user to create nodes with duplicate numbers. However,
duplicate nodes may exist on imported files. The second and subsequent duplicate node
numbers will begin renumbering a the “maximum node number +1” and will continue to
increment.

1. Once this function is selected and duplicate nodes are found, the following
messages echo to the screen:

CHECKING xxx NODES FOR DUPLICATE NODES

NODE xxx ALREADY EXISTS RENUMBERED TO yyy
xxx DUPLICATE NODES FOUND

2. If no duplicate nodes are found, the following messages echo to the screen:
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CHECKING xxx NODES FOR DUPLICATE NODES
NO DUPLICATE NODES FOUND

710 CHECK COINCIDENT NODES &

Checks the displayed part(s) or the entire model for coincident nodes. Coincident nodes are
defined as those nodes with a distance between each other that is less than or equal to a
specified tolerance. The default tolerance, which is the minimal tolerance that DY NAFORM-
PC will alow, is 0.01 units. The user may define a greater tolerance. Coincident nodes will
merge to the lowest node number in the coincident node group (i.e., two nodes sharing the
same location will be combined and renumbered to the lower grid number leaving the higher
number node as an unreferenced node).

1. DYNAFORM-PC prompts via Pop-Up window as Figure 7.13.

Dynaform PC Z2.10

‘ EMTER TOL [DEFAULT=0.01]

Wariable 1:

Cancel/End |

Figure 7.13 Enter Coincident Tolerance

Any positive real number isavalid entry.

2. After entering a tolerance, DYNAFORM-PC prompts via Pop-Up window as
Figure 7.14.

WHICH COINCIDENT NODES 2

—MHAOTE

ALL: Denatez all nodes in the databaze.
DISPLAYED: Denotes all dizplayed nodes.
SELECTED: Denctes only selected nodes.

QISF‘L&YED' SELECTED
Cancel |

Figure 7.14 Which Coincident Nodes

The user can select ALL, DISPLAYED or SELECTED.
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711 SHOW PART CONNECTION 4 *

ALL
Refers to each of the nodes in the database.

DISPLAYED
Nodes present in the parts that are currently turned on.

SELECTED
Nodes the user chooses.

If coincident nodes are found, the following message will appear:

XXXX COINCIDENT NODES FOUND
MERGE COINCIDENT NODES (Y/N)

Coincident nodes become unreferenced nodes and are represented by
asterisks (*).

Some or dl of the unreferenced nodes may be deleted using the delete
unreferenced node option.

Displays information about the part connection.

1. DYNAFORM-PC prompts:

SELECT NODE TO SHOW PART CONNECTION

2. Once the node is selected, the following message will echo to the command line:

NODE xxxx IS CONNECTED TO: yyyy / PID= zzzz

If the node number entered is not used in the DY NAFORM-PC database file,
the following message will echo to the command line:

NODE ISNOT IN DATABASE

The prompt in Step 1 will repeat until END SELECT is selected.

712 CHANGE NODE NUMBER |

Changes node numbers of existing nodes. Parts do not need to be on or current to have their
node numbers changed.

1. DYNAFORM-PC prompts:

SELECT NODE FOR NEW NODE NUMBER
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2. Oncethe node is sdected, DY NAFORM-PC prompts via Pop-Up window:

ENTER NEW NODE NO. FOR XXX or [CR] FOR UNCHANGE

Any unused positive integer is a vaid entry. If the entered number is aready
being used, DY NAFORM-PC prompts:

NODE ID XXX ALREADY EXIST, REQUEST DENIED
Select OK and DY NAFORM-PC will return the user to step 2.

3. END SELECT will exit the function.

1,11

7.13 RENUMBER NODES :"iz

Renumbers al the nodes in the existing database. The user may renumber nodes by sequence
or parts (each part or al parts). Please see Figure 7.15.

List Selection

‘ SELECT METHOD TO REMUMBER WODE

Accept I
|Eﬁ'-.EH PART Cancel/End |

Figure 7.15 Renumber Node M ethods

1. If select EACH PART, DY NAFORM-PC prompts via Pop-Up window as Figure

7.16.
Dynaform PC 2.10

EMTER STARTING WODE HUMBER[LARGER
TH&M 0] FOR PART BLAME.LI

| “ariable 1:
Accept I Cancel/End
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Figure 7.16 Enter Starting Node Number
DYNAFORM-PC prompts:

ENTER STARTING NODE NUMBER FOR PART (LARGER THAN 0)
HXXXXH

Once anumber has been entered, DY NAFORM-PC prompts.
NODE x TO xx ASSIGNED, NEXT NODE NO.: xxxx

ENTER STARTING NODE NUMBER FOR PART (LARGER THAN 0)
"XXXX"

These prompts will continue for every part in the database.

If astarting number is entered that is already used, the user isinformed that
the location is used and is sent back to the beginning of this step.

NODE NUMBER HAS BEEN ASSIGNED

Zero (0) will assign (MAX NODE NO. + 1).

3. Ifsdlect ALL PARTS, DYNAFORM-PC prompts:
ENTER STARTING NODE NUMBER (LARGER THAN 0)
Any positive integer or zero will default to one (1).

Once sarting number is entered, DYNAFORM-PC will prompt a window for the
increment between node numbers as Figure 7.17.

List Selection

‘ EMTER HODE MUMBER INC. BET'WEEM FARTS

Accept I
|INEHEMENT By 1000 Cancel/End |

Figure 7.17 Enter Node Number Inc. Between Parts
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INCREMENT BY 1000

NO GAP

Select ACCEPT after an increment is sdected and DYNAFORM-PC
completes the function.

7.14 DISTANCE BETWEEN POINTSNODES ﬁ

Calculates the distance between two points, nodes or a node and point. After selecting two
points/nodes, DY NAFORM-PC displays the distance:

D=XXXXX  DZ=XXXXX DY=XXXXX DZ=XXXXX
I—M
= Adjust Magnitude allows user to adjust the distance between two selected nodes/points
by adjusting the position of thefirst node/point along the reverse direction.
DYNAFORM-PC prompts:

Dynaform PC Z2.10

‘ ENTER MEw DISTAMCE

“ariable 1:

Cancel/End |

Figure 7.18 Enter New Distance

After inputting the new distance, the first node/point will be moved to the new position.

Btl Change Directiond Dist, XY Z allows the user to adjust the distance between two
selected nodes/points by changing the directiona distance (DX, DY and DZ) of the second
node/point.

DYNAFORM-PC prompts:
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g S e

ENTER MEW D=0 02

| Wanable 1. [1.48329
| Vaable2:  |-16.06447
| Vanable3:  {0.00000

Cancel/End |

Figure 7.19 Enter New DX, DY, DZ

For details, see Section 12.2 UTILITY/DISTANCE BETWEEN 2 POINTS/NODES.

7.15 IDENTIFY POINTS/NODES i

Identifies any point or node and its corresponding global location in XY Z coordinates.
1. DYNAFORM-PC prompts:

SELECT A NODE FOR IDENTIFICATION

2. If node is sdected, the number of the node nearest the cursor location is
displayed. The following message will echo on the command line:

NODE xxxx X = X.XXX Y = y.yyy Z = 2.2z

3. If point is selected, the point number nearest to the cursor location will display.
The following message will echo on the command line;

POINT xxxx X = XXXXY =y.yyy Z = 72.227
4. END SELECT will exit the function.

I—H
After identifying a node, user can select Adjust Vaue =0 adjust the position of the
selected node by defining the new coordinate location. Please see Figure 7.20.
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Dynaform PC Z2.10

EMTER NEW COORDIMATE LOCATION

| Waable1:  |197.95790

| Vaable2  [19.62370
| Vanable3:  |-1.00000

Cancel/End |

Figure 7.20 Enter New Coordinate L ocation

716 FIND NODE .

Locates and determines the coordinates of a specified node number by the input ID number.

1. DYNAFORM-PC prompts via Pop-Up window:

“ariable 1:

Cancel/End |

Figure 7.21 Enter Node D

Any positive integer isavalid entry.

2. |If the node number entered is on the screen, the following message will echo the
command line:

NODE nnnn X = X.XXXX Y = y.yyyy Z = 2.7777

3. If the node number entered is not used in the DY NAFORM-PC database file, the
following message will echo to the command line:

NODE ISNOT IN DATABASE

The prompt in Step 3 will repeat until CANCEL/END is selected.
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The CHECK menu is used to validate DYNAFORM-PC models. The criteria values for
model validation are set to defaults in DYNAFORM-PC, but may be adjusted to suit the
user’s needs. Element orientation, size, skew, connectivity and interior angles are compared
to the specified criteria. The functions available are listed as Figure 8.1.

Display Model Boundary (Mulkiple Surface)

Auto Plate Mormal

Check Aspect Ratio

Zheck Element Size

Check Element \Warpage

Check for Degenerated Elements
Check for Element Owetlap
Check Interiar Angle

Check Plate Mormals

Check Rigid Links

Check, Eeature Line

Section Through Elemenk

Figure 8.1Model Check

A detailed description is provided in the following sections.
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81 DISPLAY MODEL BOUNDARY
This function checks the boundary of the displayed part(s).

MULTIPLE SURFACE
This function checks the continuity of displayed elements. DY NAFORM-PC will

highlight the non-intersecting free edges of multiple surfaces unless the intersections
of the multiple surfaces are connected properly. In contrast to a Single Surface check,
the common edge shared by three or more plate elements is not treated as a boundary.
An exampleis given in Figure 8.2.

Figure 8.2 Multiple Surface

The boundary will remain highlighted until the user selects the CLEAR function.

82 AUTO PLATE NORMAL

This function makes the element normal direction of al the plate eements currently displayed
consistent with a selected reference plate e ement.

1. DYNAFORM-PC prompts;
SELECT A PART FOR AUTO NORMAL

2. Select a part by clicking on one of its elements. The norma of the element will
appear and the program will display adialog window as Figure 8.3.
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Dynaform PC 2.10

IS HORMAL DIRECTION ACCEPTABLE *?

Mo | REVIEW

Figure 8.3DYNAFORM-PC Question Window

? YES All displayed elements normals will be consistent with the
selected dement’ snormal.
NO All displayed elements normals will be the reverse of the

normal of the selected element.

REVIEW Before deciding YES or NO, the user can review the
elements by rotating the model. Exit review by pressing the
left mouse button and select YES or NO in the OPTION

i |
LIST ICONSL -1 C@’

3. If theuser selects YES and dl the elements’ normals are originally consistent, the
program will prompt:

ALL ELEMENT NORMALS ARE CONSISTENT
If the user selects NO, the program will prompt:
NORMAL REVERSED FOR XXXX ELEMENTS
All the elements whose normals are reversed are highlighted.
4. END SELECT will exit the function.
83 CHECK ASPECT RATIO

Checks 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. The default is 8:1.

1. DYNAFORM-PC prompts the user to enter the aspect ratio. Any real number is
vaid. Please see Figure 8.4.
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8.4

Dynaform PC Z2.10

‘ EMTER ASPECT RATIO [DEFAULT=5.0)

Wariable 1: Im

Cancel/End |

Figure 8.4 Enter Aspect Ratio

2. The aspect ratios are checked and the elements with aspect ratios greater than the
desired limit are highlighted. The message echoed in the PROMPT WINDOW is
the minimum element size and the number of elements that failed the check.

If elements fail the check, the following message will be displayed for the failed

elements via Pop-Up window:

INCLUDE FAILED ELEMENTSIN A NEW PART?

? YES Prompts for a new pat name. The PART ATTRIBUTES
dialog box appears as Figure 85 The user can edit
accordingly.

NO Exits this command.
REVIEW Rotate and review the model before selecting YES or NO.
— Pick Ciolar
F'artNamel
PatiD |5

[T Transparency
W Seat az Cument Part

V¥ Display

Canicel |

Figure 8.5 Part Attribute

CHECK ELEMENT SIZE

This function checks elements for minimum edge length. All elements smaller than the user
defined length criterion will be highlighted.
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1. DYNAFORM-PC prompts the user to enter length criteria via Pop-Up window. A
valid response is any real number greater than zero.

Dynaform PC 2.10

‘ EMTER LEMGTH CRITERIA

Yarable 1:

Cancel/End |

Figure 8.6 Enter Length Criteria

2. If al the edge lengths of the displayed elements are greater than the criterion,
then the program will echo the message that al elements pass the check.

3. If any edge lengths of the displayed elements are less than the criterion then the
program will echo which and how many elements failed the check.

4. If there are falled elements, DYNAFORM-PC prompts the user via Pop-Up
window as Figure 8.7 to handle these elements:

Failed Elements x|

HOW TO HAMDLE FAILED ELEMENTS?

Delete | Cancel |

Figure 8.7 Handle Failed Element Question Window

?  New Part Prompts for a new part name. Please refer to Figure 8.5.
Deete Delete all failed elements.
CANCEL Cancel the operation and exit the function.

85 CHECK ELEMENT WARPAGE

Checks the warpage (skew) of displayed plate and solid elements. DYNAFORM-PC
highlights al warped elements that fail the warpage criterion. The user has the option to split
the failed plate elements into triangular elements. All failed elements will be added to a new
part unless otherwise specified.
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1. DYNAFORM-PC prompts the user to enter criteria. Any red number is a valid
entry.

A T

‘ EMTER CRITERIA [5 DEG)

!" Wariable 1:

CancelEnd |

Figure 8.8 Enter Criteriafor Checking Warpage

2. DYNAFORM-PC prompts the outcome of the check for the entered criteria. Step
3isnot applicable for solid elements, skip to Step 4.

3. The user is prompted to replace warped plate elements with triangular elements.
If the user selects NO, continue to Step 4.

4. DYNAFORM-PC prompts:
INCLUDE FAILED ELEMENTSIN A NEW PART?

? YES Continueto Step 5.
NO  The warped dements will remain in their original parts and exits the
function.

5. DYNAFORM-PC asks for a part name via Pop-Up window. The user can enter a
name for the new part. Plates and/or solids will be added to this part and become
current. Refer to Figure 8.5.

86 CHECK FOR DEGENERATED ELEMENTS

A degenerated element is an element that has two or more nodes that are identical in the node
ID. DYNAFORM-PC lists all the elements that meet the criteria. If there are de-generated
elements, DY NAFORM-PC prompts:

xxxx ELEMENTS HAVE BEEN HIGHLIGHTED AS DE-GENERATED
INCULDE FAILED ELEMENTSIN A NEW PART?

?YES The user will be prompted for a new part name. Refer to Figure 8.5.
NO Exits the function.
REVIEW  User can rotate the display window and decide whether input the failed
element in anew part or exit the function.

87 CHECK FOR ELEMENT OVERLAP
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An dement that shares more than three nodes with another plate element is an overlapping
dement. DYNAFORM-PC ligts dl the elements that overlap.

1. If no overlapped dements are found in the database, a message displays in the
PROMPT WINDOW of the number of elements that passed check.

2. If overlapped dements are found in the database, a message displays in the
PROMPT AREA of the number elements that overlap. The overlapped elements
are aso highlighted and the user has the option of placing them in a new part:
PLACE OVERLAPPED ELEMENTSIN A NEW PART?

? YES Theuser will be prompted for a new part name. Refer to Figure 8.5.
NO  Exitsthe function.
8.8 CHECK INTERIOR ANGLE
This command checks the interior angles of all displayed plate and solid elements.

DYNAFORM-PC checks and highlights all elements with interior angles less than the default
user defined value.

1. DYNAFORM-PC prompts via Pop-Up window:

ENTER INTERIOR ANGLE (DEFAULT = 30 DEGREEYS)

2. If dl the eements pass the model check, the following message will be echoed to
the user:

ALL ELEMENTS PASS CHECK!

3. If dl the elements do not pass the model check, the program will display which
element(s) failed the check and the following message will appear:

XXXX ELEMENTS FAILED CHECK

4. |f there are failed elements, the program prompts the user via Pop-Up window to
place these elements into a new part:

INCLUDE FAILED ELEMENTSIN A NEW PART?

? YES Proceedstothe PART ATTRIBUTE dialog box (Figure 8.5)
NO  Exitsthe function

89 CHECK PLATE NORMALS

Draws a white boundary line between displayed elements with opposite normal directions.
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If al the elements have the same direction normals, the following message will be
echoed:

NORMAL CHECK COMPLETED, NORMAL ISCONSISTENT

If there are any elements with opposing normals, the program will highlight the
boundary between these elements and others. It will echo the following message:

PLATE NORMAL CHECK COMPLETED

810 CHECK RIGID LINKS

Checks the connectivity and length of al rigid elements. Rigid bodies that are loose, zero
length, double dependent, cyclic, redundant and exceed the user’s length criteria will be
highlighted.

1. DYNAFORM-PC prompts via Pop-Up window:

LIST RIGID LINKSTHAT ARE LONGER THAN A CERTAIN LENGTH?

? YES Continueto Step 2.
NO  Continueto Step 3.

DYNAFORM-PC prompts:
ENTER LENGTH CRITERIA
Any real number zero or greater is acceptable.

DYNAFORM-PC prompts:

ENTER NO. OF RIGID LINK STACKS TO BE CHECKED (<10)

. The user has the option to place failed elements into new parts. If the user selects

the option to place the failed elements into a new part, the following part names
will automatically be created:

r.xlong RIGID links that fail length check.

r.duplic Duplicated dependent nodein a RIGID link.

r.cuclic Two RIGID links sharing the same two nodes in an
independent / dependent node loop.

r.double RIGID links with double dependent nodes.

r.loose Loose connection RIGID links.

811 CHECK FEATURE LINE
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This function alows the user to the check the angle between plate elements based on user
specified angle criteria. The user can adso generate displayed elements (PLOTEL) at these
locations.

1. DYNAFORM-PC prompts via Pop-Up window:

ENTER FEATURE LINE ANGLE CRITERION
The default angle is 20 degrees.

2. Once the angle is entered, any feature line where the angle is larger than or equal
to the angle criteriawill be highlighted and DY NAFORM-PC prompts.

GENERATE PLOTEL ELEMENTS FOR FEATURE LINES

? YES Continueto Step 3.
NO  Exitsthefunction.

3. DYNAFORM-PC prompts:
INCLUDE PLOTEL ELEMENTSIN A NEW PART?

? YES ThePart Attributes window displays (Figure 8.5).
NO  Exitsthe function.

812 SECTION THROUGH ELEMENT

This command computes and creates a set of section lines composed of display elements
(PLOTEL) at auser defined U-V plane.

1. DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC requires alocal coordinate system UVW in which to create
section display elements (PLOTEL). A thorough explanation of how to create
alocal coordinate system is covered in Chapter 1 General Discussion section
under "Local Coordinate System."

2. Once the desired coordinate system is defined. DY NAFORM-PC prompts via
Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continueto Step 3.
NO  Returnsto Step 1.
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3. DYNAFORM-PC displays the following menu to define the section line:

Cut Section
— Diztance to W ——

Starting Section |
{0000

End Section |
|u.nnn

Humber of Sections

i

(]9 I Ear‘u:ell

Figure 8.9 Cut Section

4. The user can define the start and end section plane by either clicking the
STARTING SECTION and END SECTION button to select the section plane by
node or input the location in local W-coordinates in the field below each button.

The user may aso specify the number of sections by inputting a number in the
field provided.

5. Oncethe desired information is input, select OK to perform and exit the function.
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The TOOLS menu contains commands used to create and manage tools. The user can create
tool pieces via CAD data, define material, define property, generate load curve, define
interface contact parameters, position tool pieces, create drawbeads, modify the positions of
defined tools and modify deformed blank shape. This menu may be accessed through the
TOOLS sdection card located in the CONTROL WINDOW. The functions are organized as
Figure 9.1.

3
=
]

# D]

3
[
e

5

{

i SR R A

R AR

&,

Figure 9.1 Tools Options

A detailed description of each function and corresponding submenu is given in the following
section.

DYNAFORM-PC 2.0 137



TOOLS CHAPTER 9

9.1 DEFINETOOLS %

In DY NAFORM-PC, there are four standard tools: die, punch, upper ring and lower ring. The
user can also create user-defined tools. Please see Figure 9.2.

Define Toals

T ool Hame
%

Inzluded Partz

Add |Hemu:uve| Displa_l,ll

—— Tool Properties——

ojilie

zer Toolz Mame

MHew | H enarnEI Deletel

Cloze |

Figure 9.2 Define Tool

1. Sdect atool type from the TOOL NAME pull-down menu asin Figure 9.3:

Ilpper Ring
Lower Ring
Idzer Tools

Figure 9.3 Tool Name List

If USER TOOLS is selected, the window is activated as Figure 9.4.

138 DYNAFORM-PC 2.0



CHAPTER 9 TOOLS

Izer Toolz Mame

Mew I F‘ienam&i D&tletsz_l

Figure 9.4 User Tool

The user can create, rename and del ete the user-defined tools.

NEW
In generd, atool isaset of parts containing finite elements. This function will let
the user put the parts into the current tool.

Once NEW is selected, DY NAFORM-PC prompts:

SELECT PART FOR DEFINE XXX
PICK AN ELEMENT TO IDENTIFY THE PART

Once the part is selected, the name is added into the part list box
automatically. Please see Include Parts List in Figure 9.2.

REMOVE
Select the part name from the part list box and click REMOVE.

DISPLAY
Select the part name from the part list box and click DISPLAY to display the
tool.

2. TOOL PROPERTIES
In DY NAFORM-PC, there are four interfaces defined as follows:

DEFINE CONTACT PARAMETERS
DEFINE MOTION CURVE

DEFINE FORCE CURVE

TOOL OFFSET

The interface parameters will be described in the following pages.

3. Sdect CLOSE to exit the function.

911 DEFINE CONTACT PARAMETERS @

This function is used to define contact interface parameters between the blank and atool. In
most cases, the user can use the default setting.
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Note: Refer toLS-DYNA User's Manual for the explanation of each interface type and
parameter.

1. A diaog window displays as Figure 9.5.

—— Tools Contact ——

Contact Type
I One_wap Surf_T l:u_:]

Static Friction

IEI.1 25000

Dyramic Friction

|EI.EIEIEIEI

D amping Coeff
20.000000

Shell Thickness

|EI.5EIEIEIEIEI

kare Parameters |

] I Ear‘u:ell

Figure 9.5 Tools Contact

2. Definethe CONTACT TYPE
There are nine types of contact DY NAFORM-PC supports:

1- AUTO-NODES-TO-SURF

2 - AUTO-ONE-WAY -SURF-TO-SURF

3 - AUTO-SURF-TO-SURF

4 - FORMING-NODES-TO-SURF

5 - FORMING-ONE-WAY -SURF-TO-SURF
6 - FORMING-SURF-TO-SURF

7 - NODES-TO-SURF

8 - ONE-WAY -SURF-TO-SURF

9 - SURFACE-TO-SURFACE

The user can change the default values in the fields provided in the CARD
DEFINITION dialog window.

3. MORE PARAMETERS
This allows the user to define additional parameters related to the contact
definition. Please see Figure 9.6.

140 DYNAFORM-PC 2.0



CHAPTER 9 TOOLS

CARD DEFINITION x|

CONTACT PARAMETER

—Gurrent Item . Current Ualue
STATIC FRIGTIOH 1_250080E-0861

STATIC FRICTIOH 1.250806E- 861

DYHAMIC FRICTIOH 0.00000BE+QOA

DECAY COEFFICIEHT 0.00000BE+Q0B

UISCOUS FRICTIOH COEF 0.00000BE+QOB

UISCOUs DAMPING COEF 2.000806E+ 861

PEHETRATIOH CHECK a

SCALE FACTOR SLAVE 0.00000BE+Q0B

SCALE FACTOR MASTER 0.00000BE+Q0B

SLAVE SURF. THICKHESS 0.00000BE+Q0B

HATTCD TIID TUTPURCT T Mf RRRRARALC . RAR L‘
Accept Default Eancelend|

Figure 9.6 Contact Parameter
4. Seect OK to finish the operation.

912 DEFINEMOTIONCURVE -

This function alows the user to generate a complete motion curve for the tool by a few
parameters.

1. A dialog window displays the following to define the parameters:
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2. VIEW CURVE

— T ool Mation Curve——

[FUNTRM

Wiew Curve |

Azzign I Hemwel

Read | Madiy |

Ao I Manuall

Dearee of Freedom
* Global System
" Local System

LCS Number : I

e ol
" Fixed

[~ SetDeath Time

L

Lo |

Figure 9.7 Tool Motion Curve

DY NAFORM-PC prompts:

— Curve Show Property -
D I ame
1 :PUNTRY1 =|

Calor -

Print Curve |

" Gid

& sy e [
v Draw bark -
tark Type

I Crozs _ﬂ

b ark Size

| b ediuim L‘
4 |
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Figure 9.8 View Curve

The user is able to select from alist of available curves from the pull-down menu
provided and the curve is displayed in the display window. The default is the
curve list in the static edit window on Figure 9.8.

In this function the user is alowed to print the displayed curve, change the
display appearance, select mark type and mark size.

3. ASSIGN
DYNAFORM-PC prompts a window as Figure 9.9.

— Select Load Curve —

u] M ame
1 FUHTHYW1
OF. I Cancel |

Figure 9.9 Sdlect Load Curve

User can select a curve from the list window as Figure 9.9. DY NAFORM-PC will
assign the selected curve to the selected tool as the motion curve.

4. REMOVE
DY NAFORM-PC prompts:
REMOVE THE CURVE FROM TOOL DEFINITION?

?YES Removes the curve
NO  Cancels the operation.

5. READ
DYNAFORM-PC allowsthe user toimport selected *.cur file. Once acurveisread, it
will be saved into the current database.

6. MODIFY
DYNAFORM-PC dlows the user to modify the name, number and application of
the curve using the following interface:
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— Modify Load Curve —

Curve D !1

Curve Mame
[FUNTR:A

Operations ;

Apply |

[ & by Mouse Click = |

Enter Data For

= i
| |
Enter [Vata I
Undo |  Esit |

Figure9.12 Modify Load Curve

The user can aso modify the curve using the following functions, please see
Figure 9.13.

|4dd by Mouse Click = |

Add by Mouse Click
Add by Kep [n -
Delete by Mouse Click
Megate

Quen Yalue

Figure9.13 Operation Type

Add by Mouse Click
The point that the user clicks with the left mouse will be added into the curve

Add by Key In X-Y

The Enter Data Function will be activated. Please see Figure 9.14. After
entering X valueand Y value, user selects Enter Data, the point will be add
into the current curve.

Enter Drata For
= Y

Enter Data |

Figure9.14 Enter Data

144

DYNAFORM-PC 2.0



CHAPTER 9 TOOLS

Delete by Mouse Click
The point nearest the mouse clicking will be deleted from the current curve.

Negate
The point nearest the mouse clicking will be replaced with the point that is
symmetrical along X-axis.

Scde
The selected point will be scaled X and Y values dong X-axis and Y-axis

respectively.

Query Vaue
Vaues of selected point will be displayed in the message window.

7. Auto
DYNAFORM-PC will prompt awindow as Figure 9.15.

— Create Mation Curve —

Curve Type
| Trapezaidal :_I

Begin Time

| 0L000E +000

elociby

Stroke Dist

Stop After thiz Phaze?
Tes | Mo |Eanceli
1

Figure 9.15 Create Motion Curve

Select acurve type from the CURVE TY PE pull down menu.

iTr

[ Sinusoidal WiHold |
_ Sinusaidal

Figure 9.16 Curve Type

There are 3 types of load curve that can be generated automatically through
this function:
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SINUSOIDAL W/ HOLD Same as sinusoida except the maximum
velocity will be held congant. This is the

default curve.
SINUSOIDAL Used to smulate the cam action for the tool.
TRAPEZOIDAL Simplified analytical load curve.

Input the values of BEGIN TIME, VELOCITY and STROKE DISTANCE
fields.

BEGIN TIME is the start time when the curve works.

VELOCITY isthetool motion velocity.

STROKE DISTANCE isthe tool motion distance.

Stop after This Phase?
?YES Figure 9.8 is displayed alowed the user to view the curve.
NO Figure 9.15 appears again and the Begin Time is the end time of
the last created curve. Allowed user to define different
velocity.

CANCEL Cancels the operation and exits the function.

8. Manuad
The function alows user to define the curve by manual operation. DNAFORM-
PC prompts awindow as Figure 9.17.
If select Velocity/Time Curve, the Y dataisthe velocity in the created curve and
if select Displacement/Time Curve, the Y data s the displacement in the created
curve.

— Select Method ——

Welociby/Time Curve
Dizplacement /Time Cu

Hm
EIK_I Eancell

Figure9.17 Curve Type

Once acurvetypeis selected, DY NAFORM-PC will prompt awindow as Figure
9.18.
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— Create Load Curve —

o: 3
——

Mame :

Point Lizt

¥ data

Y data

e

Add Paint |
Madifty Paint |

Delete Paoint |

Create I Exit |

Figure9.18 Create Load Curve

User can define the curve ID and name and the default curve ID is the largest ID
plus 1 in the current database. Point List lists the created points. X data and Y
data allow user to input the value to define the point.
- Add Point
The function adds the point defined by X dataand Y data
Modify Point
User selects a point in the Point List and the point values will appear in X
dataand Y data. After changing them and selecting Modify Point, the
selected point will be modified.

Delete Point

The function allows user to delete the selected point in the Point List.

Create

Create a curve from points listed in the Point List. And DY NAFORM-PC
prompts the window as Figure 9.18.

Exit

Exit the function without creating any curve.

9. Degree of Freedom
If check on Globa System, the degree of freedom can be one of X, Y and Z. If
check on Local System, the degree of freedom can be one of U, V and W. If
select Fixed, the tool doesn't move.
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10. Set Desth Time

The default death time is the end of the curve time. User can also set death time
to decide the tool motion time.

11. Select OK to closethe TOOL MOTION CURVE window.

9.1.3 DEFINE FORCE CURVE {_

This function is effective only when defining the upper ring, lower ring or a user-defined tool.

Please see Figure 9.19.

— T ool Force Curve ——
[TEST

Wiew Curve I

Azsign I Hemwel

Read | Modify |

Auto I Manuall

Degree of Freedom
% Global Spstem
i~ Local System

LCS Humber ; IIJ

o e = |
i Fixed

oK. |

Figure 9.19 Tool Force Curve

— Taool Farce Curve —
Begin Time

{0.000000

Faorce

End Time
0218182

Create I Cancel |

Figure 9.20 Auto Tool Force Curve
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If select Auto to define the tool force curve, DY NAFORM-PC prompts a window as
Figure 9.20.

Input parameter values of BEGIN TIME, FORCE and END TIME.
Select CREATE and a curve window will display.
Select Cancel to return to the Tool Definition window.

Other options of this function are same with those in DEFINE MOTION..

9.14 TOOLSOFFSET =

This function is used to generate the current tool from an existing tool. It combines the
operations of copying or offsetting elements, creating parts and adding parts to the current
tool.

1. A diaog window is displayed asin Figure 9.21:

T ool Offzet

™ In Cument Part
v Mommal Offzet

Distance |1EIEI.EIEIEIEIEI
Thickness |1.010000

Select Elements |

Apply |

Cloze l

Figure 9.21 Tool Offset

IN CURRENT PART (toggle)

If it is toggled on, the newly copied or offset elements will be in the current part
and the current parts will be included in the current tool. Otherwise, a new part
will be automatically created. It contains al new elements and is contained in the
current tool.

NORMAL OFFSET (toggle)

If it is on, the new elements will be offset at the location based on input values of
distance and thickness. Otherwise, the new elements will be copied at the location
based on the values of distance.
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DISTANCE
The DISTANCE vadue is used for moving the new eements in the stroke
direction.

THICKNESS

The THICKNESS value is used for offsetting the elements in the normal
direction. A negative value will cause the elements to be offset in a negative
normal direction.

SELECT ELEMENTS

The function is used for selecting the elements.

Click SELECT ELEMENTS, DY NAFORM-PC prompts:

SELECT ELEMENTS

END SELECT will continue to the next step.

3. Sdect APPLY to offset the tool.

4. Sdect CLOSE to return to the tool definition.

9.2 DEFINE BLANK ~|

This function is used to define a blank.

1. A diaogwindow isdisplayed asin Figure 9.22:

Define Blank.
Fart List

Add | :ierncu'-;E{ ['isuiaLl

— katl and Prop. —

b aterial ;

MHaone I

Property Thickness

1.000 I

Cloze l

Figure 9.22 Define Blank
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2. Select ADD, DY NAFORM-PC prompts:

SELECT PART FOR DEFINE BLANK
PICK AN ELEMENT TO IDENTIFY THE PART

Once the part is sdected, its name is added into the part list box
automatically. Please see Figure 9.24.

Part Ligt

Add |43m0v4 Displa_l,i

Figure9.23 Part Ligt

Once the blank is added into the list box, REMOVE and DISPLAY are
activated. Please see Figure 9.23.

MATERIAL

The user can define a new material or select an existing material for the
current blank. See DEFINE MATERIAL in Section 9.4.

PROPERTY

The user can define a new property or select an existing property for the
current blank. See DEFINE PROPERTY in Section 9.5.

3. Sdect CLOSE to exit the function.

9.3 DRAWBEAD -ﬂ-|

The function is used to create, modify and delete drawbeads. Please see Figure 9.24.
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— Define Drawbead —

v Drawbead On

Color |E_l,l Properl "I

¥ Show Box On

Box Size
{200.000000

Show Box |

M e | Deletel

BAzzign to Part |

Azzign Property |
Edit Property |

Cloze |

Figure 9.24 Define Drawbead

DRAWBEAD ON

. Toggle this function ON to display the bead lines.

DRAWBEAD COLOR

Sedlect BY PART to display the drawbead in the color of its assigned part.

Select BY PROPERTY to display each drawbead in the color of its assigned
property.

SHOW BOX

. The SHOW BOX function is used to define a box around the drawbead to limit

the size of the master surface considered for the drawbead. It is also used to
display graphicaly, the drawbead boxes that have been defined.

Select SHOW BOX ON to activate the BOX SIZE fidld and the SHOW BOX
button.

Type the desired size in the box size.

Select the SHOW BOX button to display the drawbead box.

NEW

' This alows the user to create a drawbead.
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Select NEW and the property definition dialog window is displayed as Figure
9.25. Please see EDIT PROPERTY to get information of defining property.

Define the desired property, select ADD and then OK.

—— Define Property ——
Property Mame  Calar

| []

Farmulation
I Belutzchko-Teay j

Drawbead Force Eurval

Froperty List

Add | Madi| Delete]

(] 4 I Ear‘u:ell

Figure 9.25 Define Property

DYNAFORM-PC prompts via Pop-Up window as Figure 9.26.

List Selection

SELECT CREATE METHOD

|| Lccept

SELECT LINE Cancel/End |

SELECT MODES

Figure 9.26 Select Create Method

This window allows the user to choose a way to create beads.
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SELECT LINE

Users can create a drawbead through the selection of a displayed geometric
line. Once the desired ling(s) are selected, END SELECT will complete the
function.

SELECT NODES
Users can create drawbead through node selection. Once the desired nodes
are selected, END SELECT will complete the function.

5. DELETE DRAWBEAD
DY NAFORM-PC prompts:

SELECT DRAWBEAD
PICK A DRAWBEAD

SELECT DRAWBEAD OPTIONS

|
!L‘:i Select By Cursor (default)

{4
_| Select by Property

User can select a bead with Cursor and all drawbeads that have the same
property asitswill be selected. User can also select a property from property
list and dl drawbeads with the selected property will be selected.

Once the desired drawbeads are selected, END SELECT will complete the
function.

6. ASSIGN TO PART
This function assigns a drawbead to arigid body part.

DYNAFORM-PC prompts.

SELECT TARGET PART (DIE OR BINDER)

PICK AN ELEMENT TO IDENTIFY THE PART

Once the part is selected, DY NAFORM-PC prompts:

SELECT DRAWBEAD

Once the drawbeads are selected, END SELECT will complete the function.

7. ASSIGN PROPERTY
This function allows the user to change the property for a defined drawbead.

Select the property from the property list box.

DYNAFORM-PC prompts:
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SELECT DRAWBEAD PROPERTY

Once the drawbeads are selected, END SELECT will complete the function.
8. EDIT PROPERTY

A dialog window is displayed as Figure 9.25.

Enter the property name in the PROPERTY NAME field and COLOR will
change the display color of the property.

Select ADD and the user can define the relative parameters via Pop-Up
window as Figure 9.27

CARD DEFINITION x|

DRAWBEAD PROPERTIES

—Gurrent Item - Current Ualue

SEGTION TITLE [

SECTIOHN TITLE

STATIC FRICTIOHN COEF. 1.806666E-861

DYHAMIC FRICTION COEF. 0.000000E+060

UISCOUS DAMPING COEF. 2.000006E+ 861

SLAVE PEMALTY SCALE 1.800606E+ D80

MASTER PEMALTY SCALE 1.800606E+ D80

PRINT SLAUE FORCES ]

PRINT MASTER FORCES ]

BEWDING LOAD CURVE ID ]

RIND R Il ~HDIIC Th [ ] L‘

Accept Default Eancelend|

Figure 9.27 Drawbead Property Card
Click on any variable name to edit the data.

Select ACCEPT to close the dialog window.

Select DRAWBEAD FORCE CURVE and a didog window displays as
Figure 9.28.
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-[Drawbead Force Curve-

Bending Load Curve

INu:une _j
Mormal Load Curve
|Nn:|r'|e :_l

Auto Create Curve I

¥ Assign to Property

[k | Eancell

Figure 9.28 Drawbead Force Curve

AUTO CREATE CURVE

The function is used to create a BENDING load curve and a NORMAL load
curve automatically, according the geometry of the draw bead. Please see
Figure 9.29.
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-Drawbead Type and Parameters

& Hectangular " Semi-Circle " Edge

Lergh(mm) h.500000E+001

Argleddag) Entrorce Argle (20

6.000000E+000 | J46.000000E +000

Entramce Radius (13 % I"'I Entrance Raodius (2]
H.000000E+000
Depth

5.500000E+001 JERNEEE FA - 500000E+001

Groove Srgle (1) Groove Argle (2]

Groove Raodius (1) Eroove Length Sroove Radius (20

Sheet Parameters

Pulling Speed(mm/s)  |3.000000E +003 Thicknesz[mm) 1.000000E +000
r— Material Farameters —

Hardening Exponent ]Em b aterial Strength m‘
Mormal Anizatropy ﬁﬁﬁﬁﬁﬂﬁm Strain Bate ﬁ?ﬁﬁﬁﬁﬁfﬁﬁu
Elasztic Modules ]Em Poizzon R atio ]m

| Yield Shess m Fracture Strain W
Friction Coefficient FEE:I:IDD‘—_N_EI“E_DD“'I‘_H

izcellaneous Parameters

Clearance 0.000000E +000 Cutput Step 5

Create Curve I Rezet Parameters Cancel ‘

Figure 9.29 Drawbead Force Prediction
A dialog box is displayed (Figure 9.29) to define the geometry and material
property of a drawbead. Click on any data field to define or modify the
vaue.

Select CREATE CURVE and close the Pop-Up curve window. The defined
curves are added into the current curve list box.

ASSIGN TO PROPERTY (toggle)
If toggled ON, the current property is assigned to the curve.

Select OK to return to the property definition dialog window.
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Once the property is defined, select OK to exit.

94 DEFINE MATERIAL @ |

These functions are used to create, modify and delete material, as well as save and read to the
materid library.

— Define Material —

Matenal Mame  Calor

[TRaINDF [

b aterial Type

|38 E

bd aterial List

add |Modiy| Delete]

Imipaort E wpart

StraindStress Curve

|
Forrming Lirnit Curve i

] I Eancell

Figure 9.30 DefineMaterial
1. CREATE MATERIAL

Enter the material name in the MATERIAL NAME edit field and sdect a
color from the box provided right of the edit field.

Select the desired materia type from the MATERIAL TYPE pull-down
menu. There are five types of blank materials in DYNAFORM-PC. For
detailed descriptions of these materials, refer to the LSDYNA User’s Manual.
The default materid type is type 36.

Select ADD and a material dialog window displays as Figure 9.31.

Select ACCEPT to close the dialog window, a new materid is added into the
MATERIAL LIST.
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X
MATERIAL TY¥PE 36
—Gurrent Item . Current Ualue
MATERIAL TITLE ITHHIHDF
MATERIAL TITLE TRAIHDF
HASS DEHSITY ¥ .83006BE-B89
YOUHGS HODULUS 2 .87 00BBE+ B85
POISSOHS RATIO 2.80000BE-0881

HARDEHIHG RULE{EXPOH.} 2.000000BE+000
MATERIAL PARAM P1 (K} 6.48 0000E+0062
MATERIAL PARAM P2 (H) 2.230008E-801

EXPOHENT FACE M B.000GOBE+DBA

LANKFORD PARAM RB8 1.870006E+ D80

ILakmvcndDn DAaDAGK DLED 4 DFRAAALC . AAR L‘
Accept Default Eancelend|

Figure 9.31 Material Card
2. MODIFY MATERIAL
Select aname in the MATERIAL LIST window.
Select MODIFY and change the values in the Pop-Up window.
3. DELETE MATERIAL
Select aname in the MATERIAL list window.
Select DELETE.

4. IMPORT
The function is used to import the material from the material library.

A Pop-Up window displays the available materials in the library. Please see
Figure 9.32.
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Material L
I arme Type
TRAIMDF 36
k. I Cancel I

Figure 9.32 Material Library

Sdlect the material from the window and OK to read the materia into the
database. The materia properties will be displayed in a material dialog box
for the user to edit.

5. EXPORT
The materid library consists of two filess material.ind and material.lib.

Material.ind contains a list of names of all materials saved in the library.
Material.lib contains al of the material information saved in the library. The first
time the user exports material data, the two files are automatically created into the
current directory of the user's computer.

Select anamein the MATERIAL list window.

Select EXPORT. The information about the sdlected materia will be
appended to those files.

6. STRAIN/STRESS CURVE
The function is used to create the stressy/strain curves of materials.

Select STRESS/'STRAIN CURVE and the following displays:

— StraindStress Curve—

Wiew Curve |

| 1:PUNTRVT ]

td anual Create Eurvesl

v Azzign bo Material

Exit |

Figure 9.33 Strain/StressCurve
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VIEW CURVE

Once the curve is defined and assigned to the current materia, the curve
name is shown in the VIEW CURVE window. Select VIEW CURVE to
retrieve the curve. If no curve is assigned to the current materia, no curve
names will be displayed.

MANUAL CREATE CURVES
This function is used to define a curve through a set of point. See Section
12.6 UTILITY/LOAD CURVE for additional information.

ASSIGN TO MATERIAL (toggle)
If toggled ON, the defined curve is assigned to the current material
automatically.

Sdlect EXIT to exit the curve definition.

7. FORMING LIMIT CURVE

This function is used to create, read and display the FLD curve of the materials.
These options are similar to thosein Section 12.6 UTILITY/LOAD CURVE.

— Farring Lirnit Curse—

Yiew Curve |
| 7

Curve [0
|2

Curve Mame

Thickness

= Sesigbo i aterral

N [0.0-0.5]

Create | E xit I

Figure 9.34 Forming Limit Curve

9.5 DEFINE PROPERTY ’§|

These functions are used to create, modify and delete property. Please see Figure 9.35.
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— Define Property ——

Froperty Mame  Color

[BLMKPRF [

Formulation
I Belwtzchko-Teay L‘

[rawbead Farze Cur'»rel

Froperty List

Add | Modify| Delete

] I Eancell

Figure 9.35 Define Property
1. CREATEPROPERTY
Enter the materia name in the PROPERTY NAME field.

Sdlect the desired property color from the COLOR box next to the
PROPERTY NAME field.

Select the desired property type from the FORMULATION pull-down menu.

Select ADD and the CARD DEFINITION window displays.
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X
BELY¥TSCHED-TSAY SHEL
—Gurrent Item . Current Ualue
SECTION TITLE PROP1
SECTIOH TITLE PROPA1
SHEAR FACTOR §.30000BE-881
HO. OF INT. POIHTS 5
PRINT OPTIOH {1-3) 1
QUADRATURE RULE a
THICKHESS 1.00000BE+000
Accept Default Cancel/End

Figure 9.36 Property Card

Click on any variable name to edit the data

Sdlect ACCEPT to close the didog window, the property is added into the
PROPERTY LIST.

Notee There are eleven types of blank materials in DYNAFORM-PC, for
detailed descriptions of these properties see the LS-DYNA User's

Manual.
2. MODIFY PROPERTY
Select aname in the PROPERTY LIST window.
Select MODIFY and change the values in the Pop-Up window.
3. DELETEPROPERTY
Select aname in the PROPERTY list window.
Select DELETE.

4. Sdect OK to exit the function.
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9.6 BLANK SIZE ESTIMATE @

Thisfunction provides a blanks size estimate based on the original part and the blank material
and thickness. Before beginning the blank estimation function the desired part should be
meshed with atool mesh. The mesh should contain no overlapping elements, gaps or cracks,
especialy on the part edges. The blank size estimation interface follows:

— Blank Size Estimate

hd aterial ;

MHone I

Thickness :

I'I.EIEIEIEIEIEI
Apply I Cloze I

Figure 9.37 Blank Size Estimate

Select material button to define the blank materia, please refer to section 9.4 DEFINE
MATERIAL to get detailed information about defining materia. After defining the material
and inputting the blank thickness, select APPLY ;DY NAFORM-PC will estimate the blank
size and output a blank outline. This line represents the trimline of the part. Thisline can be
output as an igesfile.

9.7 BLANK MAPPING ~|

A deformed coarse blank mesh for binder wrap simulation needs to be refined for draw die
smulation. This function allows the user to map a flat fine blank mesh onto the deformed
binder wrap shape.

1. DYNAFORM-PC prompts:

SELECT COARSE MESH FOR THE FLAT BLANK
PICK AN ELEMENT TO IDENTIFY THE PART

2. After sdecting the flat blank with the coarse mesh, DYNAFORM-PC will
prompt:

SELECT COARSE MESH FOR THE DEFORMED BLANK
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3. Once the user sdlects the deformed blank with the coarse mesh, DY NAFORM-
PC prompts:

SELECT FINE MESH FOR THE FLAT BLANK

4. Once the user has sdlected the blank with the fine mesh, DY NAFORM-PC will
automatically map the fine blank mesh to the deformed blank shape.

98 BLANK TRIMMING “l|

This function is used to trim a blank along the projection of the trim ling(s). The elements that
have been trimmed from the blank are included in a new part called TRIMOUT.

1. DYNAFORM-PC prompts:

SELECT TRIM LINES
SELECT LINE(S)

Once the desired lines are selected, END SELECT will continue to the next
step.

2. Oncethedesired lines have been selected, DY NAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK POINT FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a loca system. A thorough

explanation of how to create alocal coordinate system is covered in Chapter
1 General Discussion section under “Loca Coordinate System.”

3. Once the desired coordinate system is acquired, DY NAFORM-PC prompts via
Pop-Up window:
DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

?YES Continues to Step 4.
NO Returnsto Step 2.

4. DYNAFORM-PC prompts awindow as Figure 9.38.

ENTER TOLERANCE (0.0 - 1.0) DEFAULT 0.3

— Trmming Talerance

Tal: !D.EEIEIEIEI

| k. | Back | Cancel
]

Figure 9.38 Trimming Tolerance
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5. Sdlect OK, DY NAFORM-PC prompts:

TRIM OUT ELEMENTS OUTSIDE THE TRIM LINE

6. Seect YES or NO to complete and exit the function. YES will cause el ements out
the trim line to be trimmed. These eements will be included in the part
TRIMOUT. NO will cause the elementswithin the trim lines to be trimmed.

9.9 BLANK TIPPING :&

This function tips (rotates) the blank according to a user-defined coordinate system.

1. DYNAFORM-PC prompts:
PLEASE INPUT ANGLE OR DEFINE W-AXIS

Input the angle and define W-axis in the window provided. Please see Figure
9.39.
— Blank Tip ——

Angle: [-1807180)
{50.00

Define whiwis |

Apply | FReverze I

Cloze |

Figure 9.39 Blank Tip
2. Enter the valuein the ANGLE field.

3. Select DEFINE W-AXIS, DY NAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK NODE FOR THE ORIGIN

DYNAFORM-PC prompts the user to create a local system. A thorough

explanation of how to create a local coordinate system is covered in Chapter
1 General Discussion section under "Loca Coordinate System.”

4. DYNAFORM-PC prompts via Pop-Up window:
DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Continueto Step 5.
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NO Returnsto Step 3.

5. Select APPLY. The blank is changed and rotated about the W-axis by the input
angle increment. The REVERSE function rotates the blank in the opposite
direction. The user may select APPLY and REVERSE as many times as desired

to fine-tune the tipping.

6. Sdect CLOSE to exit the function.

+

910 MOVETOOLS =z

This function alows the user to trandate any toolsin any global direction.

1. DYNAFORM-PC prompts:
PLEASE SELECT TARGET TOOLS FIRST

Select atool from the list provided.

—— Tools Posion ——

Target Toal

PLMCH

Tool List
BLAME.

DIE
LPPER RIMNG [Undefi
LOWER RIMG

Coordinate System

¥ [lobal System
" Local System

LCS Humber: I[:

- Tranzlabion direction ‘

s iy feiF
8 e

Distance

Apply | Heversel

Cloze |

Figure 9.40 Tools Position
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2. DYNAFORM-PC prompts:

NOW PLEASE SELECT DIRECTION OR INPUT DISTANCE

TRANSLATION DIRECTION (toggle)

If the Coordinate System is the Global System, the Trandation Direction
includes X, Y, Z, -X, -Y and -Z. If the Coordinate System isa Loca System,
the user should input the LCS number; the Trandation Direction includes U,
V,W,-U, -V and -W.

Select the desired direction from the trandation direction group.

INPUT DISTANCE
Enter the value of the DISTANCE in the field provided.

3. Sdect APPLY to move the tool in the direction with the input direction. If
APPLY is selected more than once, it will repeat the move.

4. Sdect REVERSE to move the tool in the reverse direction with the input
distance.

5. Sdect CLOSE to exit the function.

9.11 MINIMUM DISTANCE |

This function measures the minimum distance between two salected tools.

1. DYNAFORM-PC prompts:

SELECT THE REFERENCE TOOL

Select areference tool from the displayed dialog window asin Figure 9.41.

—— Min. Distance ——

Toolz Mame List

BLAME

FUMCH

DIE

UPPER RIMNG [Undefir
LOWER RIMNG

e e o

Digtance [

Cloze I

Figure 9.41 Min. Distance
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2. Once the reference tool is sdected, it will be highlighted. DYNAFORM-PC
prompts:

SELECT ANOTHER TOOL FOR DISTANCE

3. Once the second toal is selected, a distance will be displayed in the DISTANCE
fiedd. Please see Figure 9.42.

—— Min. Distance ——

Toolz Hame List

BLAME,

FUMCH

DIE

UPPER RIMNG [Undefir
LOWER RIMG

% (Y 7

Distance : 542. noz I

Cloze

Figure 9.42 Calculated Distance
4. Sdect CLOSE to exit the function.

912 AUTO POSITION ,El,u

This function automatically repositions the tools according to the user-defined draw type tool
clearance and the stroke direction. The master tool is the stationary tool. Each dave tool
moves based on the master tool. Please see Figure 9.43.
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9.13 TAILORWELDED

N

— Auta Position Toolz —

Select Master Tool

BLAME

FUMCH

CIE

UPPER RIMG [Ma Par
LOWER RING

Select Slave Toalz

BLAME.

FUMCH

DIE

UPPER RING [Mao Par
LOWER RIMG

" Single Check
* Double Check

Coordinate System

f+ Global System
" Local System

LCS Murnber: |

e e o

Gap: I1.EIEIEIEIEIEI
Apply l Eanu:ell

Select the master tool.

Select davetools.
If the tool is not defined, DY NAFORM-PC prompts:

TOOL XXX ISNOT DEFINED IN DATABASE
Check on Single Check or Double Check.

Select the reposition direction. The default direction is from the section 13.1
ANALYSIS SETUP.

Define the gap between the master tool and dave tools. The default value is from
the blank Thicknessin the section 13.1 ANALY SIS SETUP.

APPLY to complete the function and CANCEL to exit the function.

—

Figure 9.43 Auto Position Tools

This function gives the user the ability to spot-weld two parts. The user needs to define a set
of nodes on a part as the weld locations and another corresponding part to be welded.
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1. DYNAFORM-PC prompts:

SELECT TARGET PART FOR TAILOR WELD
PICK AN ELEMENT TO IDENTIFY THE PART

2. Oncethetarget part is selected, DY NAFORM-PC prompts:

SELECT NODES TO WELD THE TARGET PART
SELECT NODES

A set of nodes from the source part needs to be selected to define the weld
location.

3. After the desired node is selected, END SELECT will complete the operation. A
set of rigid elements is generated to connect the two parts at the selected node

locations.

9.14 BLANK MESH CALCULATOR ﬂ

This function alows the user to mesh the blank with the element size based on the part’s
tightest radius

1. DYNAFORM-PC prompts for the type of blank input:

—— Select Method ——

Boundary Line
Surface

B T
I:IK_I Eancell

Figure 9.44 Select M ethod

BOUNDARY LINE
The user salects a blank outline to be meshed.

SURFACE
The user selects a surface to be meshed.

2. Oncé the boundary line or the surface is selected, DY NAFORM-PC prompts for
the concerned radius:
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— Concerned Tool Badii-

R adii 15_|:||:||:|
i
|.-'1‘-.|:-:urate Li

Eann::ell |

Figure 9.45 Concerned Tool Radius

CONCERNED TOOL RADIUS

This radius should represent the smallest or tightest radius in the part.
DYNAFORM-PC calculates element size by the radius and refinement level
displayed in the lower window; ACCURATE and FAST. The ACCURATE
blank mesh is finer than the FAST blank mesh but requires more time to solve.

3. Sdect OK, DYNAFORM-PC prompts:

DO YOU ACCEPT THE GENERATED MESH?

?YES Accepts the generated mesh.
NO Comes back to Figure 9.45.
REVIEW Allowsthe user to review and remesh the blank.

915 TOOLSSUMMARY |

This function displays statistical information about each tool.

1. DYNAFORM-PC prompts:
SELECT A TOOL FOR SUMMARY

Select atool from the TOOLS SUMMARY window as in Figure 9.46.

—— Toolz Summan ——

Tools Mame List

BLAME

FUMCH

DIE

LFPPER RIMNG [Undefi
LOWER RING

Cloze |

Figure 9.46 Tools Summary
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2. Once the desired tool is selected, a summary table for the selected tool will be
displayed in the GRAPHICS WINDOW. An exampleis shown in Figure 9.47.

: Element |nfa.
PUCEREAR 5 ! Elem. Mumber ; Fa01
MAME: BLAME.LLI 1 QUAD, ELEMS Fa0o
MATERIAL:  TRAINDF
PROPERTY: BLMNKPRP lhbstdidics
THICKMESS:  1.000
kI ELEM M. 1
M ELER MO, 10259
MIN MODE MO, 1
Méi HODE HO. 10511
Status
ADAPTIVE : oM

MO, OF DRAWEBEADS : 1
Dy HAIN OUTRUT : OFF

GRaVITY LOADIMG . OFF

SPRING BACKFLAG :  OKW Cloze |

Figure 9.47

3. Sdect CLOSE to exit the summary table. Exit the function by selecting CLOSE
from the TOOL SUMMARY window.

9.16 TOOL ANIMATE |

This function is used to show movement of tools according to the defined motion. The tool
motion is defined by the DEFINE MOTION CURVE function within DEFINE TOOL in
Section 9.1.

1. DYNAFORM-PC prompts awindow as Figure 9.48.

Dynaform PC Z2.10

Pleaze Enter Humber af Frames [1720]

| Wariable1: |
Cancel/End |

Figure 9.48 Enter Number of Frames

Enter any frame number from 1 to 20.
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2. Select ACCEPT to construct the desired number of frames and continue to the
next step. The OPTION LIST ICONS are activated as Fgure 9.49.

y W|am|m |

Figure 9.49 Sdect Frame Options

ALL FRAMES (default)

—FIRST FRAME

—PREVIOUS FRAME

up
NEXT FRAME

M

LAST FRAME

ﬂEND SELECT

3. END SELECT will exit the function.

9.17 TOOLS ON/OFF |
This function alows the user to toggle ON/OFF each individual tool or all tools.

1. DYNAFORM-PC prompts via Pop-Up window:
—— Tools OnA0fF ——

Tools Mame List
BLAME.
FPUMCH

DIE
UPFER RIMG [Undefi
LOWER RING

slon | snof |

Cloze |

Figure 9.50 T ools On/Off
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The highlighted tool is shown in the current graphic area.

ALL ON
This function turns all tools on.

ALL OFF
This function turns al tools off.
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BOUNDARY CONDITIONS

The functions of this menu create and verify constraints and loads and define initia velocities
on finite lement models. The functions of the BOUNDARY CONDITIONS menu are shown
in Figure 10.1.

Load Set

SPI

Inikial Melociy
Rigid Body Stopper
Elerment/Mode Set

Figure 10.1 Boundary ConditionsMenu

A detailed description is provided in the following sections.
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101 LOAD SET

This function displays the LOAD SET window in the CONTROL WINDOW. Please see
Figure 10.2.

Load Set
™ Show SPC

i~ Pressure

= Foice

Load Set List

Create I [elete |

[efine I Fiemwel

Cloze I

Figure 10.2 Load Set
10.1.1 SHOW SPC (toggle)

Toggles SPC (Single Point Constraint) on/off. Please refer to Section 10.2 SPC for additional
information.

10.1.2 DEFINE FORCE ON SELECTED NODES (default)
1. Toggle FORCE on and select CREATE to create aload set.

2. Enter aload set number in the Pop-Up dialog window as Figure 10.3 and select
ACCEPT.

Dynaform PC 2.10

‘ EMTER LOAD SET ID

| Waniable 1:

Cancel/End |

Figure 10.3 Enter Load Set ID

3. Define noda force in the following Pop-Up dialog window as Figure 10.4 and
select ACCEPT.
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e e

ENMTER MODAL FORCE[DOF LCID.SF)

| Waiable 1. |1
| Wariable 2 |1
| Vanable3:  {1.00000

Cancel/End |

Figure 10.4 Enter Nodal Force

DOF (Variable 1)
Degree of freedom, the meaning of these numbersis as follows:

1- X (X-trandation will be loaded)

2-Y (Y-trandation will be loaded)

3 - Z (Z-trandation 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 (Variable 2)
Load curve describes motion value versus the time. Please see Section 12.6.1
UTILITY/LOAD CURVE/CREATE CURVE.

SCALE FACTOR (Variable 3)
Load curve scale factor.

4. Once noda force is defined, DY NAFORM-PC prompts:
SELECT NODES
END SELECT will return the user to Step 3.
5. Seect CANCEL/END to complete and exit the function.
10.1.3 DEFINE PRESSURE ON SELECTED ELEMENTS
1. Toggle PRESSURE on and select CREATE to create aload set.

2. DYNAFORM-PC prompts the user to enter a load set number in the Pop-Up
dialog window as Figure 10.3.

3. DYNAFORM-PC prompts awindow as Figure 10.5.
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| ENTER ELEMEMNT PRESSUREILCID,SFAT)

| Waiable 1. |1
| Vanable2:  {1.00000
| Vanable3:  {0.00000

Cancel/End |

Figure 10.5 Enter Element Pressure

LOAD CURVE ID (Variable 1)
Load curve describes motion value versus time. Please see Section 12.6.1
UTILITY/LOAD CURVE/CREATE CURVE.

SCALE FACTOR (Variable 2)
Load curve scale factor.

ACTIVETIME (Variable 3)
Time imposed motion/loading is active.

4. Once element pressure is defined, select ACCEPT and DYNAFORM-PC
prompts:

SELECT ELEMENTS
END SELECT will return the user to Step 3.
5. Sdect CANCEL/END to complete and exit and the function.

10.1.4 DELETE

This function deletes a selected load set. It is used for both loading node force and element
pressure.

10.1.5 DEFINE

This function adds more nodes or elements to a selected load set. It is used for both loading
node force and element pressure.

10.1.6 REMOVE

This function removes forces/pressures from selected nodes/elements in a load set. It is used
for both loading node force and element pressure.
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10.2 SPC
This function alows the user to create and/or modify the SPC options. Please see Figurel0.6.

~ GPC Sat
W Show 5PC
[~ Show Load

Type
[aLLpoF =]

Combination of 123456

SFPC Set List

Create [Telzte i

[efne 5RPE

Helease SPE

Cloze

|
|
Clearspe |
|

Figure 10.6 SPC Set
10.2.1 SHOW SPC (toggle)
Toggles SPC ON/OFF to show the current SPC set.
10.2.2 SHOW FORCE (toggle)
Toggles defined force ON/OFF to show the current load force.
10.2.3 CREATE SPC SET

1. Select an SPC type. Please see Figure 10.7. There are seven types of degree of
freedom in LS-DYNA:

1- X-Trandation
2-Y-Trandation
3-Z-Trandation
4 - X-Rotation
5 - Y-Rotation
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6 - Z-Rotation
7 - Any Combination

The user can create 63 combinations. The six basic types and seven of the
most often used types are listed besides ANY COMBINATION.

2. If ANY COMBINATION is sdected, a combination should be entered in
COMBINATION OF 123456 fidd. Any combination including the thirteen
types listed can be entered.

|sLLD.OF =]

a1 SYMMETRY

YE SYMMETRY
J#Z SYMMETRY
ANy COMEINATION
1-%

[=r RS, P N
Tm3M =<
[ = 2

Figure 10.7 SPC Type
3. Sdect CREATE.
4. Enter the SPC SET ID Number in the next window.

5. Sdlect the nodesto constrain and END SELECT will complete the function.
Once create a SPC, Ddlete, Define SPC, Release SPC and Clear SPC will be activated.
10.2.4 DELETE SPC SET

1. Select a SPC st from thelist.

2. Select DELETE.

10.2.5 DEFINE SPC
1. Select aset fromthelist.
2. Select atype.
3. Select DEFINE SPC.

4. Sedect nodes. More nodes with the selected degree of freedom will be added to
the highlighted SPC set.
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10.2.6 RELEASE SPC
Removes SPC definition from the selected nodes in a SPC set.
10.2.7 CLEAR SPC

Removes all nodes from a selected SPC set.

10.3 INITIAL VELOCITY

This function alows the user to define and assign linear or angular velocities to selected
nodes. It has several sub-functions. Please see Figure 10.8.

—— [nitial Yelocity ——

Define Initial Velacity |

Delete .ﬁ.III Femove |

ldentify | Show |

Cloze I

Figure 10.8 Initial Velocity
10.3.1 DEFINE INITIAL VELOCITY
Creates velocity set.

1. Enter the initial velocity components in the Pop-Up dialog window and select
ACCEPT. Please see Figure 10.9.

Dynaform PC 2.10

EMTER IMITIAL VEL [V, W W2, B, By, B<Z)

| Mariable 1:  [0.00000
| Mariable 22 [0.00000
| Wariable 3 [0.00000
| ariable & 0.00000
|
|

Variable 5 [0.00000
Variable B |0.00000

Cancel/End |

Figure 10.9 Enter Initial Velocity
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2. Sdlect nodes for the initial velocity location and END SELECT will return the
user to Step 1.

3. Sdect CANCEL/END to complete and exit the function.

10.3.2 DELETEALL

Removes dl nodes from the selected velocity set. A DYNAFORM-PC question window
appears as Figure 10.10.

Dynaform PC 2.10

0.k TO REMOVE ALL IMITIALVELOCITIES?

Mo | EEviEw

Figure 10.10 DYNAFORM-PC Question Window
10.3.3 REMOVE
Removesinitia velocity from the selected nodes in the velocity set.
10.3.4 IDENTIFY
Theinitial velocity of selected node is listed.
1. DYNAFORM-PC prompts:

SELECT NODE FOR INITIAL VELOCITY

2. If there is initid velocity specified at the node, it will be displayed in the
PROMPT WINDOW. If not, a message will display in the PROMPT WINDOW.

3. END SELECT will exit the function.
10.3.5 SHOW

All nodes with an initial velocity are highlighted with an arrow. The CLEAR icon in the tool
bar will remove the highlight.
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104 RIGID BODY STOPPER

This function alows the user to define arigid body stopper. A rigid body stopper provides a
convenient way of controlling the movement of rigid tooling in metal forming. The function
options are shown in Figure 10.11. By entering the minimal data in the Rigid Body Stopper
Table, DY NAFORM-PC generates all the necessary data cards of arigid body stopper for LS
DYNA andlysis. For adetailed description, refer to the LSDYNA User's Manual.

— Rigid Body Stopper —
¥ Show Stopper On
Figid Body List

P :

——
powN[

Create I [elete |

fd ity Stopper

Cloze

Figure 10.11 Rigid Body Stopper

10.4.1 SHOW STOPPER ON (toggle)

A stopper listed in the RIGID BODY STOPPER LIST will be shown in the CONTROL
WINDOW.

10.4.2 CREATE

1. Enter avauein the UP and DOWN fields to define the distance from the upper
stopper (or lower stopper) to the master part.

2. Select CREATE. The SELECT PART dialog window is displayed. Select a part
as the master part.

3. Two square planes are displayed to show the upper and lower limit of the rigid
body stopper. The edges of the planes are in white and the color of the grid is the
same as the master part.

10.4.3 DELETE

1. Seect a stopper in the list and select DELETE. A Pop-Up question window will
display:
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OK TO DELETE STOPPER FOR PART?
? YES Removes the selected stopper.

NO Cancels the function.
REVIEW Continue to Step 2.

2. If REVIEW is sdlected, pick YES or NO from the OPTION LIST ICONS.
10.4.4 MODIFY STOPPER

After changing the UP and/or DOWN value, select MODIFY STOPPER. The user can
change the position of the rigid body stopper.

105 ELEMENT/NODE SET

This function defines element and node sets to facilitate the organization of output control
data. Please see Figure 10.12.

— Element/Mode Set —

|[ELEMENT SET |

0: 1

Defire | Delete |
Shaow &1l | Delete 41

oK. |

Figure 10.12 Element/Node Set
10.5.1 DEFINE
Creates new €lement/node sets from element/node selection.

1. Sdect ELEMENT SET or NODE SET from the pull down menu and then click
DEFINE SET.

2. DYNAFORM-PC prompts;
ENTER ELEMENT (NODE) SET ID

3. Once the dement (node) set ID number is entered, the user is prompted to select
elements (nodes). END SELECT will continue to the next step.
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4. DYNAFORM-PC prompts:
XXX ELEMENTS (NODES) INCLUDED IN SET XX
10.5.2 DELETE SET
Removes all or selected elements/nodes.

1. Sdect ELEMENT SET or NODE SET from the pull-down menu and select a
ELEMENT SET or NODE SET, then DELETE.

2. DYNAFORM-PC prompts:

OK TO DELETE ELEMENT (NODE) SET XX?

3. Sdect YES and the selected element (node) set is deleted. NO comes back the
function as Figure 10.12. REVIEW dlows user to rotate the display window to
decide whether delete the selected set.

10.5.3 SHOW ALL
Displays and highlights al or selected e ement/node sets and their ID numbers.

1. Select ELEMENT SET or NODE SET from the pull-down menu and then click
SHOW SET.

2. DYNAFORM-PC prompts:

SHOW ALL ELEMENT (NODE) SETS

3. Sdect YES to display al the dlement (node) sets and their ID numbers. NO
allows the user to select which setsto display.
1054 DELETEALL
DYNAFORM-PC prompts.
OK TO DELETE ALL ELEMENT (NODE) SET XX
Select YES and dl element (node) sets are deleted. NO comes back the function as Figure

10.12. REVIEW dlows user to rotate the display window to decide whether delete the al
sets.
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This menu contains various pre-process utilities that are toggle switch activated. Please see
Figure 11.1.

Display Properties
Mesh Setting
araphics Rendered Setkings  #

Options. ..

Figure 11.1 Set up Menu

These functions are described in the following sections.
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111 DISPLAY PROPERTIES

This function is aso accessible through the TOOL BAR. It has toggle switches that allow the
user to select various ways to display information contained in the DYNAFORM-PC
database. ACCEPT will execute the chosen options and CANCEL will exit the function
without any changes occurring to the display screen. Please see Figure 11.2.

Display Properties

Accept
£ Dizplay by matenal
" Display by jrterface Cancel |

" Dizgplay by element prap.

i Dizplay by part

— Dizplay Properties
| Shading | Dizplay Element Marmals |
Fill Calar | Dizplay Local Coord. Sos. |
Dizplay Lines | Dizplay Surfaces |

Dizplay Surface Mormals | Dizplay Segment Mormalz |

Label Elements | Label Hodes |

|
| |
| |
| Dizplay Section Lines | | Dizplay Slave Modes |
| |
| |
| |

Shrink Elerments

Figure 11.2 Display Property
11.1.1 DISPLAY MODE
The options in this menu can be toggled on/off.

DISPLAY BY MATERIAL
Displays the part in their respective material colors. If a part does not have a materia
property assigned to it, the part will become highlighted.

DISPLAY BY INTERFACE
Displays the master and dave segments for the parts that are turned on.

DISPLAY BY ELEMENT PROPERTY
Displays the parts in their respective element property colors. If a part does not have
an element property assigned to it, the part will become highlighted.

DISPLAY BY PART (default)
Turns on al displayed partsin their respective colors in the database.
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11.1.2 DISPLAY PROPERTIES

The user can select more than one at the same time to change the display properties.

SHADING

Displays redistic rendering of objects using light sourcess DYNAFORM-PC
represents elements as if a physical light source were present. Elements that are not
directly exposed to the light source are appropriately “shaded” to emulate real life
shading. Thisfunction is aso accessible in the DISPLAY OPTION WINDOW.

FILL COLOR
Fills the displayed elements with their part color.

DISPLAY LINES (default)
Turns on al line data whose part has been turned on. This function is aso accessible
inthe DISPLAY OPTION WINDOW.

DISPLAY SECTION LINES (default)
Turns on the section lines. The section lines are present within a surface (the dashed

inner lines).

DISPLAY SURFACE NORMALS
Displays surface orientation as an arrow perpendicular to the surface’ s centroid.

LABEL ELEMENTS
Turns element labels on. All the displayed elements in the database will show their ID
numbers.

SHRINK ELEMENTS

Plots the elements with their size reduced by 20 percent. This causes the model to
appear asif there is a space between each element. This function is also accessible in
the DISPLAY OPTION WINDOW.

DISPLAY ELEMENT NORMALS
Displays element orientations as an arrow perpendicular to the dement’s surface at
the centroid.

DISPLAY LOCAL COORDINATE SYSTEM
Displaysloca coordinate systems that exist in the database.

DISPLAY SURFACES
Turns on surfaces whose part has been turned on. This function is adso accessible in
the DISPLAY OPTION WINDOW.

DISPLAY SLAVE NODES (default)
Turns on dave nodes in a database.

DISPLAY SEGMENT NORMALS
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Displays the norma vectors for master and dave segments in a database.
LABEL NODES

Label al the nodes. All the displayed nodes in the database will show their node ID
numbers.

11.2 MESH SETTING

Below is the mesh control setting window. This determines what type of mesh and how that
mesh is created.

— Control Paint
[T Usze segment ends as contral poirts

[T Control Paint Mesh Cancel |
— Element Biazs ————— — 1 Dimension Type ——
" ComerBiag | * Beam
" Edge Bias I i~ Fod
i+ None ™ Flate]
— Auto Mesh Element Type ——— 1 Mesh Method 100 ——
£+ Quadrilateral Elements ' Mumber
" Triangular Elements " Size
[T Auto Suface Mesh [T Auto Plate Momal

MHaote: “alid walues for Biaz option iz 0625 - 1.6

Figure 11.3 Mesh Control Paint
11.2.1 CONTROL POINT
The options in this menu can be toggled on/off.

USE SEGMENT ENDSASCONTROL POINTS (toggle)

Check it to automatically use the endpoints of line segments as control points. This
function is used in conjunction with CONTROL POINT MESH. The program
prompts the user to select control points on lines that were joined using the line
segment option.

CONTROL POINT MESH (toggle)
Check it to pre-select points on aline that will be used for the desired node locations
when executing the 2, 3, 4, 6, 8, 9 or 12 Line Mesh commands.
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1. Once the user has sdected the desired lines for a Line Mesh command,
DYNAFORM-PC prompts via Pop-Up window for the user to enter the number
of elements aong each line.

2. After the user entering the desired mesh density, al selected lines will highlight
and DY NAFORM-PC prompts:

SELECT CONTROL POINTSON LINE 1
3. The user can sdlect control points on thisline for control point locations.
Select NEXT LINE to proceed to the next line.
This prompt will repeat depending on the mesh style selection.

The beginning and end points of aline are the default control points.

4. END SELECT will end the control point selection. Once selected, continue the
Line Mesh command.

11.2.2 ELEMENT BIAS
The options in the menu can be toggle on/off.

CORNER BIAS (toggle)
Sets the element bias factor (0.625 to 1.6) relative to a selected corner of aline to be

modeled. This function multiplies each adjacent element created from the selected
corner by the bias factor. A bias factor greater than 1.0 will generate proportionately
larger elements from the selected corner and a bias factor less than 1.0 will generate
proportionately smaller elements from the selected corner. This function may only be
used withthe 2, 3, 4, 6, 8, 9 or 12 Line Mesh commands.

1. Enter the bias factor (0.625 to 1.6).

2. Once a hias factor and a mesh density has been entered, DY NAFORM-PC
prompts:

CORNER BIAS OPTION ISON, PICK BIASED CORNER

EDGE BIAS (toggle)

Sets the element bias factor (0.625 to 1.6) relative to a selected edge of aline to be
modeled. This function multiplies each adjacent element created from the selected
edge by the bias factor. A bias factor greater than 1.0 will generate proportionately
larger elements from the selected edge and a bias factor less than 1.0 will generate
proportionately smaller elements from the selected edge. This function may only be
used with the 2, 3, 4, 6, 8, 9 or 12 Line Mesh commands.

1. Enter the bias factor (0.625 to 1.6).
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2. Once a hias factor and a mesh density has been entered, DY NAFORM-PC
prompts:

EDGE BIAS OPTION IS ON, PICK BIASED EDGE

NONE (toggle)
Turns off the above two buttons.

1123 1DIMENSION TYPE

The options decides the element type that user does line mesh. The default type is BEAM.

BEAM
The 1-dimension type is the beam element when the user does line mesh.

ROD
The 1-dimension type is the rod e ement when the user does line mesh.

PLOTEL
The 1-dimension type is the plotel element when the user does line mesh.

11.24 AUTO MESHELEMENT TYPE

Toggle the 2D eement types prior to utilizing the 2, 3, 4 Line Mesh or Surface Mesh.
Quadrilateral Elements is the default type.

11.25 MESH METHOD 1D

The options in this dialog window are used to control the number of 1D mesh.

NUMBER
Preset the element number that will be followed when executing the 1D mesh. The
mesh will be automatically generated with the input number.

SIZE
Preset a maximum element size that will be followed when executing the 1D mesh.

The mesh will be automatically generated with the desired element size.

11.2.6 AUTO SURFACE MESH (toggle)

If toggle on the switch, when sdect SURFACE MESH, DYNAFORM-PC will mesh al
displayed surface automatically.

1127 AUTO PLATE NORMAL (toggle)

If toggle on the switch, al plate elements normal will be consistent when mesh.

11.3 GRAPHICSRENDERED SETTINGS
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The functions in this submenu are used to adjust the display of the items on the screen. Please
see Figure 11.4.

IJse Smookher Shading
Radiance Factar. ..
Transparency Fackor., ..

Figure 11.4 Graphics Rendered Setting
11.3.1 USE SMOOTHER SHADING (toggle)

This function can be toggled on/off. DY NAFORM-PC uses two methods for object shading:
flat and smoothed. Flat shading method shades each polygon based on the intensity of the
light source that reaches the polygon. Smoothed shading method averages the intensity of the

light over a series of the polygons making the image appear less flat or angled. An exampleis
givenin Figure 11.5.

4 Y THE AVERAGE OF THE VERTEX
y rn:-r-rsmr:s )2, AND 2

Figure 11.5 Smoother Shading
11.3.2 RADIANCE FACTOR

The function prompts the user via Pop-Up window as Figure 11.6 to enter default radiance

intensity factor.
Dynaform PC 2.10

EMTER DEFAULT RADIAMCE IMTEMSITY
FACTOR[O10)

Yarable 1: Im
Cancel/End |

Figure 11.6 Radiance Factor
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Radiance Factor controls the radiance intensity of the light source.

11.3.3 TRANSPARENCY FACTOR

A part is considered transparent when another part that would normally be obscured by the
transparent part is ill visible. The transparency option can be activated through the
MODIFY and NEW functions in the DISPLAY OPTION WINDOW (refer to Section 1.5 of
Chapter 1 General Discussion).

The program provides transparency through screening. Screening is a pattern-based polygon
filling method that simulates transparency. This function adjusts the degree of transparency
by prompting the user to enter default transparency factor via Pop-Up window.

Dynaform PC 2.10

ENTER DEFALLT TRAMSFARENCY FACTOR
[0-100%]

“arable 1: !m
Cancel/End |

Figure 11.7 Transparency Factor

114 OPTIONS

This function displays additional options the user may change to the display, auto protect and
the startup of DY NAFORM-PC. Please see Figure 11.8.
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—Font Scale — Pop-Up Dialog Location——

Graphics Font Size |-| & Cort

* Center
Printer Font Size |-|
Mezzage Font Size Ig

—Auto Protect Prop
V¥  Auto Protect

Protect tirne |5 klir

File Mame  |TIMED.DF

™ Upper-Right

[ Feload last file at startup
Iv dzk for file at starup

[T Log Message Windaow Cancel |

Figure 11.8 Option

11.4.1 FONT SCALE
Independently adjusts the size of the font on-screen and the size of the font sent to the printer.

GRAPHICS FONT SIZE adjusts the font size in the GRAPHICS DISPLAY
WINDOW.

PRINTER FONT SIZE adjusts the size of the font sent to the printer.
MESSAGE FONT SIZE adjusts the size of the font in the PROMPT WINDOW.
11.4.2 AUTO PROTECT PROPERTY

DYNAFORM-PC can automatically save a database file at regular intervals to avoid losing
data.

AUTO PROTECT (toggle) enables/disables the function described above.
PROTECT TIME specifies the interval between thistime and last time to save.
FILE NAME gives the backup filename.

11.4.3 POP-UP DIALOG LOCATION

DYNAFORM-PC 2.0 195



SETUP CHAPTER 11

This function alows the user to sdlect the location of the Pop-Up didog window when it
appears on the screen. There are two options for the location:

CENTER of the screen.
UPPER-RIGHT corner of the screen.

1144 RELOAD LAST FILE AT STARTUP

If this box is checked, DY NAFORM-PC will reload the current modified database file at the
next startup of the program.

1145 ASK FOR FILE AT STARTUP

When it is checked, DYNAFORM-PC will run the OPEN function in the FILE menu
automatically at the next startup of the program.

Note If RELOAD LAST FILE AT STARTUP is also checked in addition to this function,
DYNAFORM-PC will not load or ask for afileat the next startup.

1146 LOG MESSAGE WINDOW

Enableg/disables the output of a log containing all messages posted to the PROMPT
WINDOW during afile session. If it is checked, the program maintains a log of al messages
in afile named SESSION.LOG. The file is created in the directory that contains the database

file currently being modified.
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The functions in the UTILITY menu make up DYNAFORM-PC's "tool kit." Many of these
functions are a'so found in other chapters. The options are shown in Figure 12.1.

angle Between 3 Poinks/Modes
Distance Bebween 2 Points/MNodes
Define LabelArrow

Madel Skakistics

Separate Connecting Parts

Move Obijs Between Parts 4
Load Curve r
Local Coordinakte System r
Work Planefiarid

Re-arrange Windows
Mesh Repair

Figure 12.1 Utility Menu

A detailed description of each function is given in the following sections.

DYNAFORM-PC 2.0

197



UTILITY

CHAPTER 12

121 ANGLE BETWEEN 3 POINTS/NODES

This function measures the angle between two selected vectors.

1

DYNAFORM-PC prompts:

SELECT NODE FOR VERTEX

Once the node is selected, DY NAFORM-PC prompts:

SELECT 2 NODES

After the two nodes are selected, the angle between the two selected vectors is
displayed. The measurements of the angle are adso displayed in the PROMPT
WINDOW. DYNAFORM-PC returns the user to Step 1.

If the user wants to adjust the angle, select ADJUST VALUE in the OPTION

LIST ICONS prior to selecting a next point for the vertex. DYNAFORM-PC
prompts via Pop-Up window as Figure 12.2.

Dynaform PC 210

‘ EMTER & MEW ARNGLE TO POSITION LAST

MWODE SELECTED

Yariable 1:

Cancel/End |

Figure 12.2 Enter A New Angle

Enter a value in the diadlog window and select ACCEPT. DYNAFORM-PC
moves the location of the third node/point and changes the shape of the elements
around it.

END SELECT will exit the function.

122 DISTANCE BETWEEN 2 POINTS/NODES

This function calculates the distance between two points, two nodes or a node and a point.

1

DY NAFORM-PC prompts:
SELECT POINT

Select two points. DYNAFORM-PC displays the distance between the two
nodes/points and its three components in the PROMPT WINDOW.
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3. The user may change the distance (the location of the second node/point aong
the line from the first to the second). Select ADJUST MAGNITUDE and
DYNAFORM-PC prompts the user to enter a value via Pop-Up window as Figure

12.3.
Dynaform PC 2.10

‘ EMTER MEW DISTAMCE

Yarable 1: 57082

Cancel/End |

Figure 12.3 Enter New Distance

Enter the new value and sdlect ACCEPT.

4. The user may change the location of the second node/point. Select CHANGE
DIRECTIONAL DIST. XYZ. DYNAFORM-PC prompts the user to enter new
values via Pop-Up window as Figure 12.4.

ENTER MEW D=0 02

| Wanable 1. [1.48329
| Vaable2:  |-16.06447
| Vanable3:  {0.00000

Cancel/End |

Figure 12.4 Enter New DX, DY, DZ

Enter the new values and select ACCEPT.

5. END SELECT will exit the function.

123 DEFINE LABEL/ARROW

This function alows the user to draw arrows about a specific image and create a label at any
location in the GRAPHICS DISPLAY WINDOW. There are two label types as Figure 12.5.
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List Selection

SELECT LABEL TYFE

|| Secept |
TEXT LABEL Cancel/End |
ARROMW

Figure 12.5 Sdect Labe Type
12.3.1 TEXT LABEL

1. Once TEXT LABEL is sdected, DY NAFORM-PC prompts via Pop-Up window
as Figure 12.6.

Dynaform PC 210

‘ EMTER TE=T SIZE [IM PI<ELS]

| Wariable 1: Iﬁ

Cancel/End |

Figure 12.6 Enter Text Size

2. After the TEXT SIZE is entered, DY NAFORM-PC prompts via Pop-Up window
asFigure 12.7.

Dynaform PC 210

‘ EMTER ORIEMTATION ANGLE WWITH

RESFECT TO HORIZOMTAL

Yariable 1: Im
Cancel/End |

Figure 12.7 Enter Orientation Angle with Respect to Horizontal
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3. Enter the orientation angle and DYNAFORM-PC prompts a color selection
window for atext color.

4. Select the label color and the user is prompted to enter the label name.
5. After thelabel nameis entered, DY NAFORM-PC prompts:
SELECT X, Y LOCATION FOR LABEL
Once alocation is selected, DY NAFORM-PC returns to Step 4.

6. Select END SELECT and then CANCEL/END from Figure 125 when it
redisplays to exit the function.

12.3.2 ARROW

This function alows the user to draw an arrow in the GRAPHICS WINDOW. It is
particularly useful with the TEXT LABEL to point the description to a particular part of the
modd.

1. Once arow is selected, DY NAFORM-PC prompts via Pop-Up window as Figure

12.8.
Dynaform PC 2.10

‘ EMTER ARROW THICKMESS

| Waniable 1:

Cancel/End |

Figure 12.8 Enter Arrow Thickness

2. Enter the arow thickness and DYNAFORM-PC prompts a color selection
window for an arrow color.

3. After acolor issdected, DY NAFORM-PC prompts:
SELECT FIRST X, Y LOCATION FOR TAIL OF POINTER
Select alocation and DY NAFORM-PC prompts:
SELECT SECOND X, Y LOCATION FOR HEAD OF POINTER
Once alocation is selected, DY NAFORM-PC repeats Step 3.

4. Select END SELECT and then CANCEL/END from Figure 12.5 when it
redisplays to exit the function.
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124 MODEL STATISTICS

This function displays statistics about the DY NAFORM-PC database regarding geometry,
models, materials and interfaces.

1. Once sdlected, DY NAFORM-PC displays the Model Statistics window as Figure

12.9.
— Geametry [nfarmation — Model Infarmation — Element [nformaticn
Lines [0 | Mo OfNodes [toso7 Shels =
Pairts Iﬂi Ma. Of Elements W Solids lﬂi
Surfaces IU— Mo. OF Materialz ﬁ_ Beams !U_
Surface Boundaries IEI— Mao. OF Properties FI_ Modal Rigid Bodies !EI_
E dge Pointz IU_. Mo. OF Parts |4_ Spot Welds lD—
Contral Paints IEI— Mo, Local C5 IEI_ Spring/Dampers IU_
Real Parameters IE_' T hasses !U_
Integer Parameters IEI— Max Node | FDET Thick Shells !EI_
e e Max Elernent (D IW — Shell Element Infarmation
Blank W Maw Part 1D Id— [uad. Elements ’W
FHIED IDefined — Other Information It Elenens e
Uiz IDEFmEd Mades with Initial Yelocity ID_ — Solid Element Information
Lpper Ring IUndefined Bisibeads |EI_ Hexagon Elements IEI
Lower Ring W’ “Wedge Elements lﬂi
Uzer Defined Tools ID— oK | Tetrahedion Elements iEI_

Figure 12.9 Modd Statistics

2. Select OK.

12.5 SEPARATE CONNECTING PARTS

This function alows the user to quickly separate parts having common nodes. Once the parts
are separated, each common node becomes severa nodes, one for each part, at the same
location. If the function is completed, DY NAFORM-PC prompts:

THE SELECTED PARTSHAVE BEEN SEPARATED.
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126 MOVE OBJECT BETWEEN PARTS

This function allows the user to move entities from one part in order to organize the model. It
has three sub-functions shown in Figure 12.10.

Move Elements

Move Lines
Move Surfaces

Figure 12.10 M ove Object between Parts Menu
12.6.1 MOVE ELEMENTS

Move existing e ements from one part to another. The target part does not have to be current
or on.

1. DYNAFORM-PC prompts:

SELECT TARGET PART
PICK AN ELEMENT TO IDENTIFY THE PART

2. Oncethetarget part is selected, the program prompts:
PART XXXX IS SELECTED
ELEMENTSWILL BE ADDED TO PART XXXX
(SELECT ELEMENTYS)

3. DYNAFORM-PC will move the elements into the target part when END
SELECT is selected.

12.6.2 MOVE LINES

Move existing lines from one part to another. The target part does not have to be current or
on.

1. DYNAFORM-PC prompts:

SELECT TARGET PART
PICK AN ELEMENT TO IDENTIFY THE PART

2. Oncethetarget part is selected, DY NAFORM-PC prompts:
PART XXXX IS SELECTED
LINESWILL BE ADDED TO PART XXXX
SELECT LINE(S)

3. END SELECT will move the ling(s) into the target part.

12.6.3 MOVE SURFACES
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Move existing surfaces from one part to another. The target part does not have to be current
or on.

1. DYNAFORM-PC prompts:

SELECT TARGET PART
PICK AN ELEMENT TO IDENTIFY THE PART

2. Oncethetarget part is selected, the program prompts:

PART XXXX IS SELECTED
SURFACESWILL BE ADDED TO PART XXXX
SELECT SURFACES

3. Sdect surface(s) with these options and END SELECT will move the surface(s)
into the target part.

127 LOAD CURVE

The sub-functions in this menu are used to define and modify load curves. Please see Figure
12.11.

Create Curve
Shiow Curyes
Maodify Curve
Delete Curve
Read Curyve File
Save Curve File

Figure12.11 L oad Curve Menu

12.7.1 CREATE CURVE

This function alows the user to create load curves. Please see Figure 12.12.
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— Create Load Curve —

o: 2
—

Mame :

Point Lizt

¥ data

' data
Add Paint |
Madifty Paint |

Delete Paoint |

Create I Exit |

Figure 12.12 Create Load Curve

The curve ID is automatically assigned by DYNAFORM-PC. Enter the name of
the curve in the NAME field.

Enter a pair of nhumbers to define a point on the curve. They will appear in the
POINT LIST. Select ADD to define another point.

Select a pair of numbers from POINT LIST. Change the values and select
MODIFY to modify a point.

Select a pair of numbers from the POINT LIST. Select DELETE to remove the
point from the curve.

Select CREATE to generate the curve. A curve window displays and covers the
DISPLAY AREA asFigure 12.13.
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| Gty FEO
LOAD CURVE
 EnELT TEET

L <
1 SRR
e
-,
30
-
W 2
o

L

o

Figure 12.13 Curve Window
12.7.2 SHOW CURVES

This command lists all available load curves in the SELECT LOAD CURVE window as
Figure 12.14.

— Select Load Curve —

8] Mame
1 FUHTHYW1

]9 I Eancell

Figure 12.14 Sdlect Load Curve

Sdect a curve from the lig and the CURVE SHOW PROPERTY window
displays as Figure 12.15.

206 DYNAFORM-PC 2.0



CHAPTER 12 UTILITY

— Curve Show Property -
D Mame
1 PUNTRV1 |

Calor -

Pritt Curve I

i Gnd
e W fus B
vV Drawkak [0

Mark Tope

| Crozs __'_l

kark Size

I b ediuim _ll
] I

Figure 12.15 Curve Show Property

Select COLOR to change color of the curve.
Select PRINT CURVE to print the Curve Display window.
Select GRID to display grid instead of X and Y -axes.

Select X-Y AXISto display X and Y axes instead of a grid. Click the color
block on the right to change the axes' color.

Select DRAW MARK to display point marks on the curve. Click the color
block on the right to change the marks' color.

Select a MARK TYPE from four options: Cross, Circle, Up-Triangle and
Down Triangle.

Sdlect aMARK SIZE from five options. Very Small, Small, Medium, Large
and Very Large.

12.7.3 MODIFY CURVE
Allows the user to modify points on a selected curve.

1. Once the user sdects this function, the SELECT LOAD CURVE window
displays (Figure 12.14).
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2. After the curve is sdlected, the MODIFY LOAD CURVE window displays in the
CONTROL WINDOW as Figure 12.16.

— Modify Load Curve —

Curve |D !1

Curve Mame
[FUNTRYA

Operations :

Apply I

| &sddl by Mouse Clict = |

Enter Data Far:

= i
I |
Erter [ata I
Undo | Esit |

Figure 12.16 Modify Load Curve
The CURVE ID field displays the curve ID number.
The CURVE NAME field displays the name of the curve.

There are three key OPERATIONS. Select the pull-down to select the type of
operation and click APPLY . Please see Figure 12.17.

| 4dld by Mouse Clict > |

Add by Mouse Click
Add by Key In -y
Delete by Mouze Chck
MHeqate

Scale

Cueny Value

Figure 12.17 Modify L oad Curve Operations

ADD point(s): Select any desired location(s) in the Curve Display window by
mouse pick or use KEY IN X-Y to enter the X, Y vaues in the fields of
ENTER DATA FOR and then click the ENTER DATA button.

DELETE point(s): Select the desired point(s) on the curve by mouse pick.
The point(s) will be deleted automatically.
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MODIFY point(s): Use NEGATE to select point(s) to flip about the X axis or
use SCALE to enter the scale factors in the fields of ENTER DATA FOR and
click on ENTER DATA. Select point(s) that will be moved to the scaled

coordinates.

QUERY VALUE: The sdected point values are displayed in the prompt

window.

UNDO will rgject the last change made by the user.

EXIT will end the function and close the MODIFY LOAD CURVE window.
If needed, a Pop-Up question window will appear to ask the user to save the

changed curve or not.

12.7.4 DELETE CURVE

Allows the user to delete any load curve. A DELETE LOAD CURVE window will appear in

the CONTROL WINDOW as Figure 12.18.

— Delete Load Curve —

1

PURTHY

Dielete I Cancel |

Figure 12.18 Delete Load Curve

Select any curve(s) in the window.

Select DELETE and a Pop-Up question window will display. Select YES to
delete the selected curve(s) or NO to return to the Delete Load Curve window

without deleting any curve(s).

Select CANCEL to delete nothing and exit the function.

12.7.5 READ CURVE FILE

Imports existing curve data into the DYNAFORM-PC database file. The OPEN LOAD
CURVE FILE window isdisplayed in Figure 12.19. DYNAFORM-PC lists dl the curve data
files with the suffix .cur. The user can sdlect any curve data file. An example of a curve file

format can be found in Appendix C.

12.7.6 SAVE CURVE FILE

Saves selected curve data as a curve datafile.
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— Save Load Curve—
1 PUM TR

Save I Eancell

Figure 12.20 Save Load Curve

Sdlect a curve from the SAVE LOAD CURVE window as in Figure 12.20 and
click SAVE.

The SAVE LOAD CURVE FILE window is displayed. Input a name in the FILE
NAME field and select a directory to save the curvein.

128 LOCAL COORDINATE SYSTEM
The functions in this menu are used to create and modify loca coordinate systems. The
functions are given as Figure 12.22.

Current
Creake

Delete
odify

Identify:

Figure 12.22 L ocal Coordinate System Menu

12.8.1 CURRENT
Set alocal coordinate system as the current system.
1. DYNAFORM-PC prompts:
SELECT LOCAL COORDINATE SYSTEM
2. After theloca coordinate system is selected, DY NAFORM-PC prompts:
LOCAL COORDINATE SYSTEM XXXX ISUSED

The selected loca coordinate system is the current system and the function is
compl eted.

12.8.2 CREATE
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Thisfunction creates a coordinate system.

1. DYNAFORM-PC prompts via Pop-Up window as Figure 12.23.

Dynaform PC 2.10

‘ENTEH LOCaL C.5. MUMBER

| “arisble 1;
Cancel/End |

Figure 12.23 Enter L.C.S. Number

Input a positive integer. If the number is aready used, DY NAFORM-PC
will prompt the user to select again. The default number is next to the
maximum of the already created system numbers.

2. After the number is entered, DYNAFORM-PC prompts the user to select a
coordinate system type via Pop-Up window as Figure 12.24.

SELECT COORDINATE S5YSTEM TFE

! e |
RECTAMNGLLAR Cancel/End |
CYLIMDRICAL -
SPHERICAL

Figure 12.24 Sdect Coordinate Systme Type
3. Once acoordinate system type is selected, DY NAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK A POINT (NODE) FOR THE ORIGIN

At this time, the user can adso select GLOBAL and Last Coordinate System to
define anew loca coordinate system.
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4. After the origin is defined, DY NAFORM-PC prompts:
PICK THE NEXT POINT (NODE)
At this time, the user can aso sdect W adong X (Y or Z) -axis to create the
coordinate system. The created system axes is paralel with the global axes
according to the right hand rule.
Refer to Section 1.10 for detail about defining the local coordinate system.

5. After the coordinate system is defined, the program will prompt the user to
accept/rgject the displayed coordinate system. Once the coordinate system is
accepted, the coordinate system is labelled at the origin of the loca coordinate
system.

6. Step 1 will repeat, select CANCEL/END to exit the function.

12.8.3 DELETE
Deletes alocal coordinate system from the database.

1. DYNAFORM-PC prompts:

SELECT COORDINATE SYSTEM

The user can select system(s) by Cursor, Key In Coordinate System and Drag
Window. If by Key In Coordinate System, DY NAFORM-PC will prompt:

EMTER C.5. RAMGE[FROM.TOIMC)

| Wanable 1. |1
[Waniable 2 I'I
[ Waniable 3 I'I

Cancel/End |

Figure 12.25 Enter C.S. Range

Variable 1 is the start number of the range, Variable 2 is the the end number of
the range, and Variable 3 is the gap between the two C.S..

2. Once the coordinate system(s) are selected, END SELECT will delete the local
coordinate system(s) and exit the function.
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12.8.4 MODIFY

Modifies the definition of an existing coordinate system. The number or ID may not be
modified in this function.

1

6.

DY NAFORM-PC prompts:
SELECT LOCAL COORDINATE SYSTEM

After the local coordinate system is selected, DY NAFORM-PC will prompt via
Pop-Up window:

SELECT COORDINATE SYSTEM TYPE
DYNAFORM-PC prompts:

DEFINE A LOCAL COORDINATE SYSTEM
PICK A POINT FOR THE ORIGIN

Define aloca coordinate system as described in Section 12.7.2 CREATE.
DYNAFORM-PC prompts the user to create a loca coordinate system. A

thorough explanation of how to create aloca coordinate system is covered in
Chapter 1 General Discussion section under “Loca Coordinate System.”

Once the desired coordinate system is created, it will be displayed on the screen
and the prompt will read via Pop-Up window:

DO YOU ACCEPT THE DISPLAYED COORDINATE SYSTEM?

? YES Retunsto Step 1.
NO Returnsto Step 3.

END SELECT will exit the function.

12.85 IDENTIFY

Identifies type and origin of a coordinate system.

1

DYNAFORM-PC prompts.
SELECT LOCAL COORDINATE SYSTEM

Once selected, the coordinate system number is automatically displayed, along
with the type (RECT, SPHR or CYL) and global location of the system origin.

END SELECT will exit the function.
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129 WORK PLANE/GRID

This function alows the user to create and modify a work plane. A work plane is a reference
plane displayed as white dots. The functions are given as Figure 12.26.

—Whark Plane Edit———

M ame

|
Grid Divizion
{50.000

Length
{500,000

| VT Uv(Centerer » |

Coordinate Spstem I

“Wiork Plane List

Create I [ielete I

I:urrentl flmdity I

v Digplay Work Flane

Ok

Figure 12.26 Work Plane Edit

1. Input datain the fields of NAME, GRID DIVISION (number of points aong the
length of awork plane), and LENGTH (size of awork plane).

2. Select COORDINATE SYSTEM to define a coordinate system at the desired
position.

3. Sdect a plane location for the coordinate system from the pull down menu as
Figure 12.27.

||_w|: Lv(C nterec_l

+L| +"-.-" [+]L|[+]"-.-" —
AW U

U+ [-U[+]

+ [+ |
Wt C W Centere
S (D[
A [

w [l T
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Figure 12.27 Plane L ocation Options
4. Once Steps 1 — 3 are completed, select CREATE to create the work plane.

5. After sdecting a plane from the DEFINED WORK PLANE list, the user has
three options to modify the work plane: DELETE, CURRENT and MODIFY.

Select DELETE to delete the selected work plane.
CURRENT turns the selected work plane on.
Change the numbers in the field of GRID DIVISION and/or LENGTH of the

selected plane. After this is completed, select MODIFY to modify GRID
DIVISION and/or LENGTH.

6. TheDISPLAY WORK PLANE toggle switch will toggle the work plane on/off.

1210 RE-ARRANGE WINDOWS

This function moves the CONTROL WINDOW to the opposite side of the DISPLAY AREA.

1211 MESH REPAIR

This window provides a convenient way of repairing mesh. It collects many functions from
NODE, ELEMENT and MODEL CHECK etc. to avoid switching between the menus.

e

ESH REPAIR T 34}

Oladls<| #lr|al2s| |04

Figure 12.28 M esh Repair Toolbar
CREATE ELEMENTS
Please refer to the section 6.8 CREATE ELEMENTS to get detailed information.

MODIFY ELEMENTS
Please refer to the section 6.14 MODIFY ELEMENTS to get detailed information.

DELETE ELEMETS
Please refer to the section 6.15 DELETE LEMENTS to get detailed information.

DELETE ALL FREE NODES
Please refer to the section 1.4 TOOL BAR to get detailed information.

MOVE NODES
Please refer to the section 7.4 MOVE NODES to get detailed information.
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CHECK COINCIDENT NODES
Please refer to the section 7.10 CHECK COINCIDENT NODES to get detailed information.

ADJUST MAGTITUDE
Please refer to the section 12.2 DISTANCE BETWEEN 2 POINTS/NODES to get detailed
information.

DISPLAY MODEL BOUNDARY <off>
The default of the switch is off. Please refer to the section 8.1 to get detailed information.

CHECK ELEMENT SIZE
Please refer to the section 8.4 to get detailed information.

AUTO PLATE NORMAL
Please refer to the section 8.2 to get detailed information.
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The functions in this menu allow the user to run a complete analysis or generate an input file.
The following options are available as Figure 13.1.

analysis Setup...
Run L5-0Ma. ..
Ciick Setup

Figure13.1 AnalyssMenu

A detailed description of each function is given in the following sections.
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13.1 ANALYSISSETUP

This function is used to define the forming parameters of the output. The options are shown in

Figure 13.2.
—— Analyziz Setup ——

L pit
[MM, TON, SEC.N ¥
Drraw Type
Ilrwerte-:l Draw :]
Contact Type
|F|:|rm One Wway 5. ti:J
Stroke Direction
2 =
Blank Thickness
{1.000000

0k, I Ear‘u:ell

Figure 13.2 Analysis Setup
13.1.1 UNIT

Select the appropriate unit system from the list provided as Figure 13.3.

[MM, TON, SEC.N = |

WM. . MSEC. N
MM K, MSEC, KN
M, K5, SEC, N

Figure 13.3 Unit List
13.1.2 DRAW TYPE

Select the pull down menu to display the menu as Figure 13.4.
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h Inverted Dram _'j

I Tonale Draw
! [rverted Dirawm
||Binder %frap
(|5 pring Back
! Uzer Defined

Figure 13.4 Draw Type

Select atype from the five options briefly described below.

TOGGLE DRAW The punch is above the blank.

INVERTED DRAW The punch is under the blank.

BINDER WRAP Only the upper ring and lower ring. No punch or die.

SPRING BACK Reads in DYNAIN file (for trimming) or restart file
d3dumpOl. Run LS-DYNA in Implicit Mode using one
of thesefiles.

USER DEFINED Draw type defined by the user.

Notee  The defined DRAW TYPE works in conjunction with the TOOL/BLANK INITIAL
GAP when the toolsare AUTO POSITION.

13.1.3 CONTACT TYPE

There are severa contact interface types. The user can select the interface type for al tool/blank
interfaces. Select the pull down menu below the CONTACT TYPE field and sdlect from one of

the nine options as Figure 13.5.

Form One *ay 5. t::_l

Auto Modes to Surf
Auto Onewap S, to 5.
Avta Surf ta Surf

Form Modes to Surf
Farm e Way 5
Faorm Surf to Surf
MHodes ko Surf
OneWap 5 o 5.
Surf to Surf

o5

Figure 135 Contact TypeList

Note  Refer to LS-DYNA User's Manual, keyword *CONTACT, for detailed information about
each interfacetype.

13.1.5 STROKE DIRECTION

Select the pull down menu below the STROKE DIRECTION field that includes three options: X,
Y and Z. Select adirection from these options.
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13.1.6 BLANK THICKNESS

The user can set a clearance between the tool pieces and the blank for the AUTO POSITION
command. The default is 1.0.

132 RUNLSDYNA

The ANALY SIS PARAMETERS dia og window appears in the CONTROL WINDOW area:

Figure 13.6 Analysis Parameters

13.2.1 ANALYSISTYPE

— Analysis Parameters —
Analyziz Tupe

[ Full Frur |

[ Gravity Loading
[ Muli-StagelDynain
W Springback(Seamless

Irmplicit Parameters I

V¥ Adaptive Mesh

Adaptive Parameters I

Control Parameters I

Input File Mame

—

b emon ;

!12? Mb

T ermination Time ;
] 4 BE309935E -002

Title ;
|

Ok I Ear‘u:ell

There are two types of analysis options the user may choose after the arrow button is selected:

1. LSDYNA INPUT FILE

This function outputs an LS-DY NA input file for future andysis.
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2. FULL RUN
This function outputs an LS-DY NA inpuit file and submits it for LS-DY NA analysis,

which will run in the background. A DOS window is opened to display the status of
analysis.

13.2.2 GRAVITY LOADING (toggle)
This function switches gravity loading on/off.

13.2.3 MULTI-STAGE (Dynain) (toggle)

This function automatically writes out the INTERFACE_SPRINGBACK_DYNAZ3D card to the
input deck. Therefore, LS-DY NA creates a DY NAIN file when it completes the running job. This
option is required for the Spring Back analysis with trimming operation.

13.2.4 SPRINGBACK (Seamless) (toggle)

This function alows the user to write out the *INTERFACE_SPRINGBACK_ SEAMLESS card
to the input deck. Therefore, LSDYNA will automatically switch to implicit mode for
Springback analysis after it completes the Draw-Die Simulation.

The IMPLICIT PARAMETERS button will be activated once the Springback option is checked.
This button will display alist of CONTROL_IMPLICIT cards for the implicit solver. Please see

Figure 13.7.
Select Ir

IMPLICIT_GENERAL
[MPLICIT_MOMLINEAR
[IMPLICIT_LINEAR
IMPLICIT_aUTO
[MPLICIT_STABILIZATION
SPRINGBACK. CONSTRAIM

Cloze |

Figure 13.7 Implicit Option List

DYNAFORM-PC assigns dl the default values for the necessary CONTROL_IMPLICIT cards
for the Springback simulation. If the user wishes to customize any control card, select a card
name in the Select Implicit Option window. A Pop-Up window will display to allow the user to
modify any data in the card. For example, the IMPLICIT_GENERAL card is displayed in the
following window as Figure 13.8.
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CARD DEFINITION x|

IMPLICIT GEMERAL PARAM.

—Gurrent Item . Current Ualue

SWITCHING{IMFLAG) IE

SWITCHIHG{IMFLAG) 2

INITIAL TIME STEP{DTA) 0.0000080E+ 808
FORHULATION{ IMFORKM) 2
STEPS{H3SBS) 4
INITIAL STRESS FLAG{IGS) 8

Accept Default Cancel/End

Figure 13.8 IMLICIT_GENERAL Parameters

Click on the variable name in the window to edit the data and ACCEPT will save the
modifications. DEFAULT will reset al the data in the card to the default values and
CANCEL/END will discard all current modifications made to the card. Refer to the LS-DYNA
User’s Manual for more information on control parameters for an implicit solver.

SPRING_CONTRAINT allows the user to define the constraints for springback simulation. It is
recommended to avoid rigid body movement of the blank during the solution process.
DYNAFORM-PC displays the blank in the display area and prompts the user to select three
nodes for constraint. The program will automatically assign the constrain degree-of-freedom to
the three nodes: al three transitional D.O.F. (X,Y, Z) will be fixed in the first node, horizonta
D.O.F. (X,Y) will be fixed in the second node and vertical D.O.F. (Z) will be fixed in the third
node. These three nodes should be in the area of the blank where minima springback is
anticipated and they must not be co-linear.

13.25 ADAPTIVE MESH (toggle)

If it is on, ADAPTIVE PARAMETERS button will be activated. You can then define the
parameters by clicking the button and editing the dialog box. Please see Figure 13.9.

Note: Refer toLS-DYNA User’s Manual, keywor d * control-adaptive, for detailed infor mation.
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CARDDEFINITION X
ADAPTIUE CONTROL PARAM.

—Gurrent Item . Current Ualue
TIMES(EHDTIM/ADPFREQ) 4 _A00080E+B61
TIMES(EHDTIM/ADFFREQ) 4L _AA0BBBRE+AB1 -

TOLERAHCE IH DEGREES 1.500088E+ 881

ADAPTIVE OPTIOHS 2

REFIHEMENHT LEVEL 3

BIRTH TIHE 0.0000BBE+ABA

DEATH TIHE 1.0000BBE+B20

MIHN ELEMEHT SIZE 1.0000BBE+BBA =
PASS FLAG 1

UHIFORM REFIME LEUEL a

DCRHCTDATINRK Thl COARKED - RARRARRLC . AR L‘

Accept Default Eancelend|

Figure 13.9 Adaptive Control Parameters
13.2.6 CONTROL PARAMETERS
This function is to define control parameters. A dialog box will display as Figure 13.10.

Note: Refer toLS-DYNA User's Manual for mor e infor mation.
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L3-DYHA CONTROL PARAMETER

—Current Item —Current Ualue
JOB TERMIMATION TIHE 4 _S68180E-0062
JOBE TERMIHATIOHN TIHE 4 _S68180E-882
HOURGLASS, IHO L}
CONTACT ,SLSFAC 1.000008E- 061
CONTACT ,ISLCHK 2
CONTACT ,SHLTHK 1
CONTACT ,PEHOPT L}
CONTACT ,THECHG a =
CONTACT ,XPEHEH 4_000080BE+008
TERMIHNA ,EHDHAS 0_00000BE+BA0
TTHCTTCD DT OHT —4 TORCATFAC_RNRL L‘
Accept Default Eancelend|

Figure 13.10 LS-DYNA Control Parameters
13.2.7 INPUT FILE NAME
If ANALYSIS is set to LSDYNA INPUT FILE, a file name must be given. Select the arrow
button to right of the field to display the EXPORT LS-DYNA INPUT FILE window. The user
can enter a name for the LS-DYNA input file in a selected directory. Two files will be written
*.dyn and *.mod. The .dyn file contains the analysis parameters and materia property data and
.mod files contains the node and element data. The .dyn file will be required for the LS-DYNA
analysis while .mod file will be required as an include file.
13.2.8 MEMORY

The memory is alocated for the LS-DYNA run. The memory size depends on the number of
nodes and elements. The default memory size is 127MB.

1329 TITLE
Select the field and type a brief description for the anaysis.
13.2.10 TERMINATE TIME

Termination Time is given automatically by the program according to the motion curve.
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13.3 QUICK SETUP

This interface dlows the user to set up a modd and submit it for analysis quickly. The user
defines the binder, die, blank and drawbead, and DY NAFORM-PC automatically offsets the
mating parts. Drawbeads are defined by line data input and must be defined in the same part.
Binder runout and die cavity must be separated for a binder to automatically be created. After
setup, selecting preview generates the mating parts, travel curves and sets the default parameters
for job submission. These default parameters are controlled by a text file in the DY NAFORM
installation directory (profile.txt). This file can be edited according to user defined paramaters.
These parameters are not compatible with standard setup parameters. Once the preview button
has been selected, these default parameters are assigned to the current database. Do not attempt
to use this model for standard setup. The Quick Setup interface is displayed below. For more
information on the Quick Setup procedure please consult the “ Quick Setup viewlet tutorial” .
Thisviewlet is available on the 2.0 release CD and with standard training materials.

— Draw Type

% |nverted Draw  © Toggle Draw " Four Piece

) Drawbead
Binder

Blank

Binder ] Die ] Blank ] Drawbead ]

i~ Blank Parameters
Material. ~ THAINDF Thickmess: 11 000000

— Drawing Speed-

Binder Cloge: 1|:|,|:||:||:||:||:||:| Stroke: 1|:I.EIEIEIEIEIEI

] Submiuub] Exit ]
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Figure 13.11 Quick Set up
1331 DRAW TYPE
There are three draw types.
1. INVERTED DRAW

The female tool is above the blank and the punch and binder are offset from the
upper. The tools and blank are configured as pictured:

) Drawbead
Binder

Figure13.12 Inverted Draw

This configuration can be used for crash form scenarios by leaving the binder undefined.

2. TOGGLE DRAW
The femae tool is under the blank and the offset punch will be above the blank. The
tools are configured as displayed below.

|
Binder | {
' I Drawbead

Figure 13.13 Toggle Draw
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This configuration can be used for crash form scenarios by leaving the binder undefined.

3. FOURPIECE
The die is above the blank and the created punch will be under the blank. The upper
and lower binder rings close first and then pull the blank over the post before the
punch begins to move.

Drawbead

Binder

Blank

Figure 13.14 Four Piece

13.3.2 DEFINE TOOLS, BLANK AND DRAWBEAD

1. BINDER
Once this button is selected, alist window is displayed.

Define Binder

[ Add ..I%emnw.ii“[:lispla_l,;j

Cloze ]

Figure 13.15 Define Binder

ADD
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2.

Allows user to select part(s).

REMOVE
Allows user to remove parts.

DISPLAY
Displays only the defined binder in the graphic display window.

DIE
Thisfunction behaves the same as the DEFINE BINDER function.

BLANK
Please refer to the section 9.2 DEFINE BLANK to get detailed information about
this function.

DRAWBEAD
Once thisfunction is selected the Define Drawbead window is displayed:

— Define Drawbead —

Full Lock Force:

|533.2E§?1 ]

Bead Lock Force[%d)

EEAD 1 20.000000

Change Percent I

Add | Flemn:wel

oK |

Figure 13.16 Define Drawbead

FULL LOCK FORCE

The full lock force is based on materia type and thickness. If no materia has
been defined, this value will be zero.

DEFINE BEAD
Once the ADD hutton is sdected the user can define the drawbead. Drawbeads
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are defined as line data and can only be assigned to one part. However, multiple
lines can be assigned to the same part for multiple drawbeads.

SELECT A PART TO DEFINE DRAWBEAD
PICK AN ELEMENT TO IDENTIFY A PART

If thereisno line in the selected part, DY NAFORM-PC will prompt:

PART XXX IS SELECTED
No line in the part

For each line in the selected part a drawbead will be displayed in the window
with a default lock force of 20 percent.

CHANGE PERCENT
DYNAFORM-PC dlows the user to change the Lock Bead force percentage.

‘ ENTER MEW FERCENT

“ariable 1: !mm
Cancel/End |

Figure 13.16 Enter New Percent

REMOVE
Removes dl drawbeads from the current list.

13.3.3 BLANK PARAMETERS
This function alows the user to define the blank material and the blank thickness.
1. MATERIAL
Please refer to section 9.4 DEFINE MATERIAL to get detailed information about
defining material

2. THICKNESS
Determines blank thickness.

13.34 DRAWING SPEED

This function allows the user to define tool velocity. Numbers displayed are in millimeters per
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second.
1

BINDER CLOSE
Defines binder-closing velocity.

STROKE
Defines stroke velocity of the tool.

1335 PREVIEW /RESET /SUBMIT /EXIT

After the model setup is finished, these functions determine what will be done with the model.

1

PREVIEW
This function generates and assigns all travel curves mating parts and default setup
parameters.

RESET
This function deletes all generated travel curves, mating parts and drawbeads.

SUBMIT JOB
Takes the user to the Analysis Menu for job submission. Please refer to section 13.2
to get detailed information.

EXIT
Exits the Quick Setup interface without changing the model. This modd can be
saved for later analysis.

230

DYNAFORM-PC 2.0



APPENDIX A

HARDWARE AND SOFTWARE REQUIREMENTS

DYNAFORM-PC 2.0 is compatible with LS-DYNA/PC 960. It will run in a Windows 95,
98, 2000 or NT 4.X (or higher environment. It is not recommended for use with earlier
versons of Windows. The following are minimum requirements for proper operation of
DYNAFORM-PC in a Windows 98 environment:

Minimum Graphics Requirement: 1024x768

NOTE:

The current monitor resolution (e.g. 1024 x 768) is determined by
the Windows display settings. The settings can be accessed by
clicking the right mouse button on the Windows desktop and
selecting PROPERTIES from the pull down menu and SETTINGS
from the displayed pop-up window. These settings can also be
accessed through the WINDOWS START
MENU/SETTINGS/CONTROL PANEL/DISPLAY.

Minimum Memory Requirement:

Small models (10,000-20,000 elements): 64 megabytes RAM
Medium models (20,000-50,000 elements): 128 megabytes RAM
Large models (50,000-100,000 elements): 256 megabytes RAM

Huge modéels (100,000-200,000 elements): 512 megabytes RAM

Minimum Loadspace requirement: 2.8 megabytes



APPENDIX B
SUPPORTED IGESENTITY 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 142
Entity

Bounded Surface Entity 143
Trimmed ( Parametric ) Surface 144
Entity

Subfigure Definition Entity 308
Associativity Instance Entity 402
Property Entity 406
Singular Subfigure Instance Entity 408




RECORD
RECORD
RECORD

RECORD
RECORD
RECORD

TITLE

XDATAL

YDATAL

WN -

APPENDIX C

CURVE FILE FORMAT EXAMPLE

LIST DIRECTED FORMAT

N

N1 ‘TITLE

: XDATAL YDATA1
+ N1 : NDATANL YDATAN1L
+ N1 N2 ‘ TITLE FOR CURVE2’
+ N1 : XDATAL YDATAL

Nunmber of curves, integer

Nunber of points on the first curve, integer

Nunber of points on the second curve, integer

Title with a maxi num of 20 characters, Starts and ends
with a quote ('). Separate with a space between N1
N2.

X value of the first part on the curve, real nunber

Y value of the first part on the curve, real nunber.
Separate with a space between XDATAL.

or



FINAL NOTES

We at ETA would like to thank all those who helped in creating this manual. We have al 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. Y ou can contact the ETA
software support group at the Troy office via:

voice:  800-382-3362
fax: 248-729-3020
e-mail: bmorse@eta.com

The DYNAFORM Team
Engineering Technology Associates, Inc.
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