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About This User Guide

About This User Guide

What’s Covered inThis  This user guide describes the major enhancements in Mentat
User Guide 3.1-MARC K7.1 and how to use them in nonlinear finite
element analysis.

2
o
About Mentat 3.1 The Mentat 3.1 enhancements include new meshing e
Enhancements capabilities, improvements in the graphics performance and %.
=]

strengthening of the interface to the analysis. The enhancements
are covered in the following chapters of this guide:

e Basic Procedures—describes how to use new features like

the file browser, adaptive plotting, import-export utility and

view snapshot (p. 37).

* General Technology—provides instructions and concepts on
the new Links menus for tying and linking data (p. 73).

*  Mesh Generation—describes how to use the new
Advancing Front and Delaunay Triangulation meshers for
planar and surface geometries (p. 109).

*  Analysis Integration—explains the concepts and procedures
to calculate radiation viewfactors for planar, axisymmetric,

and 3-D regions (p. 271).

About MARC K7.1 The MARC K7.1 enhancements include significant
Enhancements improvements in the functionality, performance, usability and
reliability of the program. These enhancements are covered in
the following chapters of this guide:
e General Technology—explains the procedure for adaptively
controlling time steps of nonlinear analysis (p. 73).

* Contact—describes the contact analysis process and the

new friction model to represent perfect stick-slip (p. 737).

Mentat 3.1-MARC K7.1: New Features 15
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About This User Guide

Design Sensitivity and Optimization—describes how to use
design variables including classical variables, homogeneous
and composite material properties for optimization
problems; explains the procedure for picking and setting
constrained responses for a sensitivity analyses (p. 169).
Element Technology—describes the new shell and rebar
elements (p. 169).

Fluid Mechanics—describes the solution of fluid mechanics
problems using the Navier-Stokes equations for planar,
axisymmetric and 3-D geometries (p. 215).

Material Modeling—provides instructions on how to use
the new material models, subroutine HYPELA?2, and the

Experimental Data Fitting feature (p. 241).

16
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About This User Guide

About the Appendixes  Use the following table to find out about the type of reference
information in the appendixes:

lists of new or modified: A (p. 283)

e parameters

* model definitions

* history definitions

e user subroutines

* eclement types
types of elements that you can represent in B (p. 289)
the fluid region in analysis,
lists of parameters and model-definition C (p. 293)
options supported by the MA R C Reader,
data issues relating to NASTRAN Writer; D (p. 301)
bulk data entries,
descriptions of the command line E (p. 311)
parameters and options in MENTAT and
MARC,
lists of demonstration problems F (p. 317)
associated with selected options in MARC,

Mentat 3.1-MARC K7.1: New Features 17
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About This User Guide

Conventions Used in This user guide uses the following conventions:
This Guide

System-related terms; small caps, bold (e.g.,
5 program names (e.g., Mentat MENTAT,MARC;
'g 3.1, MARC K7.1); LOADCASE)
-3 button names
g Main menus and windows title case (e.g.,
= Analysis Class)
Left-mouse click Click; <ML>
Middle mouse click; right <MM>;<MR>
mouse click
Cross-references italicized text (e.g., See
“Running Mentat 3.1 on
page 25)
Command/ Button sequence Example:
INMENTAT Jobs>More>Fluid-
Solid>Analysis
Options

Figures of menus contain the labels depicting the command/
button sequence (e.g., Jobs>More) in MENTAT to display that
menu.

menu

command/button

Jobs>More g command/button sequence

18 Mentat 3.1-MARC K7.1: New Features



About This User Guide

Questions or For questions or comments about this guide, contact:
Comments

Technical Publications

MARC Analysis Research Corporation

260 Sheridan Avenue, Suite 309

Palo Alto, CA 94306, USA

Tel: 1 650 329 6800

Fax: 1 650 323 5892

E-mail: document@marc.com
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Supporting Documentation

Supporting Documentation

In addition to this user guide, both Mentat 3.1 and MARC K7.1
feature a variety of documentation designed for a range of user
levels—beginning to advanced. For your convenience, some of
these documents are available in both online and print media.

c
9o

3]

=4 About Printed Use the following table to locate additional Mentat 3.1
g Documentation for documents that address your specific needs:

=) Mentat 3.1

an introduction to the basics of Mentat 3.1 User’s
MENTAT and tutorials for Guide

nonlinear finite element analysis
using MENTAT,

a description of the capabilities Mentat 3.1

of MENTAT based on the menu Command

layout, Reference
Displaying Online To view online help for a specific command or a group of
Help in Mentat 3.1 commands, click <MM> on the relevant button in MENTAT.

click <MM> —
on a button

to display

the corresponding
online help
window

Comwmand: tied_dof

Description:  This command sets the tied degree of freedom for the
current servo link class link. Degrees of freedom are
specified as integers starting at 1.

Keyhoard Command Sequence:

tied_dof <tied dof>

Links>Servo

20 Mentat 3.1-MARC K7.1: New Features



Supporting Documentation

Printed and Online Volumes A, B, C, and D contain the documentation for MARC
Documentation for K7.1. These volumes are all available online or in print. To view
MARC K7.1 the volumes online, refer to your CD-documentation

instructions.

Use the following table to locate additional MARC K7.1

documents that address your specific needs: =]
o
o
c
2
background information on the Volume A: Theory S
capabilities of MARC, and User
Information
description of elements in the Volume B:
library and the data necessary to Element Library
use them,
instructions on the file format of Volume C:
the MARC input file, Program Input
description of user subroutines, Volume D: User
Subroutines/
Special Routines
demonstration problems for the Volume E:
illustration of additional Demonstration
analysis capabilities of MARC Problems
Periodic Updates for For periodic updates on our tutorials and documentation,
Mentat 3.1 and MARC choose the Tutorials/Docs link in our homepage at the
K7.1 Documentation following website:

http://www.marc.com

Mentat 3.1-MARC K7.1: New Features 21
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Running Mentat 3.1

Running Mentat 3.1

Running Mentat 3.1 at After you have installed MENTA T on your workstation, you can

the Command Line run MENTAT by typing either of the following at the command
line: (o)
o
* mentat =
Q@
e mentat -(command line parameter) »
=
@
a
New Command Line The new command line parameters in MENTAT enable you to
Parameters Featured utilize the new capabilities at the command line level. Use the
in Mentat 3.1 following table to match your operation with a command line

parameter (for a list of additional command line parameters, see
Appendix E: Command Line Parameters, p. 311);

use the OpenGL graphic -ogl
system
create a log file with the name -If lfile

lfile (the default filename is
mentat.log)

record all input into a -rf rfile
procedure file named,

mentat.proc

run MENTAT in grayscale -gr

When you launch MENTAT, it automatically creates a
log file and a procedure file. These files are deleted when
you launch your next MENTAT session.

Mentat 3.1-MARC K7.1: New Features 25
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Running MARC K7.1

Running MARC K7.1

About Shell Scripts

Submitting a Job in
MARC

MARC uses shell scripts to run machine-dependent controls or
command statements. The shell script submits a job and
automatically takes care of all file assignments. You must
execute the shell script in the directory where all the input and
output files for the MARC job are available.

You should also ensure that every MARC job has a unique name
qualifier and that all MA R C output files connected to that job
use this same qualifier. Use the default MA R FORTRAN units
for restart, post, and change state.

MARC input filenames should be in the form:
job_name.dat

The prefix, job_name, is the name qualifier that you
can choose. All input files have a .dat extension.

To submit an actual job in MAR C, type the following command
(the backslash, \, ensures continuation of the command line):

run_marc -prog prog_name -jid job_name -rid rid_name -pid pid_name \
-sid sid_name -user user_name -back back_value -prt prtflag \
-ver verify_value -save save_value -vf viewname -def defn

The minimum requirement for the command line is:
-jid job_name

For a description of the parameters, including the two new
commands, -vf and -def, see Appendix E-Table of MARC K7.1
Command Line Parameters (p. 315).

26
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Running MARC K7.1

Additional Information

Use the following table to find more information:

installation Running Mentat 3.1
instructions for Mentat Installation
Mentat 3.1 Guide
installation Running MARC K7.1
instructions for MARC Installation
MARC K7.1 Guide
adescription of how Chapter 2— Vol. A

to execute Program

MARC K7.1 on Initiation

your computer

description of Chapter 2— Vol. A
commands and Program

options Initiation

description of Running MARC K7.1
commands and MARC Installation
options with Guide

examples of valid
input

Mentat 3.1-MARC K7.1: New Features
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E Understanding the Mentat 3.1 Menu System

Understanding the Mentat 3.1 Menu System

About Enhancements Here are some of the key enhancements to the Mentat 3.1 menu
in the Mentat 3.1 system:
Menus

e Menu File is simpler and easier to use; you can customize

using the Window Parenting feature (See “Using the Root

Window for Parenting” on page 31).

T
()
o
)
©
et
)]
(o))
C
.'OE
Q
O

* Atany time during a MENTAT session, you can resize the
selected windows dynamically (See “Resizing a Mentat 3.1
Window” on page 29).

* Procedure file, containing a record of all of your commands,

is created automatically (See “New Command Line Parameters
Featured in Mentat 3.1” on page 25); the default filename is
mentat.proc.

* Log file, containing diagnostics that MENTA T reports in the
scroll area, is created automatically; you can use it in
situations such as, checking geometry surfaces, where many
messages may appear (See “New Command Line Parameters
Featured in Mentat 3.1” on page 25); the default filename is
mentat.log.

* Menu system is faster as the menu area is selectively
redrawn.

e Menu buttons are highlighted as you move the cursor over
them.

*  You can create stand-alone static menus that are permanent.

28 Mentat 3.1-MARC K7.1: New Features



Understanding the Mentat 3.1 Menu System

Resizing a Mentat 3.1
Window

Hold mouse-click
and move to
desired position

You can now resize all MENTAT windows (e.g., Main Menu)
that are parented by the root window of your system’s window
manager.

During aMENTAT session, you can resize a window parented
by the root window as you would any X-window in your
environment. The following figure shows a type of resizing
supported by the root window of the window manager in a HP-
UX 10.0 environment.

You can
resize this
window

You cannot
resize this
window

\\qud mouse-
Resizable and Non-Resizable Windows click and move
to desired size

Mentat 3.1-MARC K7.1: New Features 29
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Understanding the Mentat 3.1 Menu System

Setting Stand-Alone You can now set up static menus to be permanent and parented

Static Menus by the root window of your system’s window manager. The
stand-alone feature enables you to keep the following static
menus permanently on display:

 UTILS

* FILE

e PLOT

* VIEW

» SELECT

— Main window

Stand-alone
static menu
window supports
resizing and
repositioning

~adobe -helvetica
Enter font name : -
Enter font name : [l

To set stand-alone static menus in MENTA T, add the following
line to the top of the main.ms file:

#define STATIC_STANDALONE

You can also enable the stand-alone feature by starting
MENTAT with the following command line option:

-df STATIC_STANDALONE

30 Mentat 3.1-MARC K7.1: New Features



Understanding the Mentat 3.1 Menu System

Using the Root AIlMENTAT menus and pop-ups appear in windows. The
Window for Parenting windows are parented by either the root window of your
system’s window manager or the main MENTAT window.

Windows that are parented by the root window of the window
manager contain the window manager attributes: resizable

o
borders, window manager menu, iconify or maximize buttons, g
and title. 5
@
w»
p—
[}
window -
parented by ®
the root Q
window
window
parented by
the main
MENTAT
window

Parenting of Windows in Mentat 3.1

You can set a window to be parented by the root window
system. The window then has the typical attributes (window
manager borders and options, iconize and minimize buttons,
etc.) of a window that is parented by a root window.
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Understanding the Mentat 3.1 Menu System

Setting a Window to To set a window to be parented by the root window, remove the
Be Parented by the parent attribute from the definition of the window in the menu
Root Window file.
EXAMPLE
in_window graphics_window {
#parent mentat - Comment this line
titte “Mentat Graphics Window”
origin 32 0 size 96 112 ) o
background_color background Add this line
border_width 0 border_color border
buffering double
}
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Dynamic Viewing

Dynamic Viewing
About the Dynamic The Dynamic Viewing feature enables you to control the
Viewing Feature movement of the model with respect to the screen using the

mouse. The Dynamic Viewing feature in Mentat 3.1 supports
more keyboard and mouse options than earlier versions of
MENTAT.

Moving an Objectora  To move a grid object or a model:
Model

o
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«Q
2
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Q

Using the pYN. MmoDEL Button

1. Click pYN.MODEL in the static menu area.

2. Hold down <ML> and move the mouse over your object or

model to reposition it.

Using the Alt Key (for UNIX Systems Only)

1. Press Alt.

2. Hold down <ML> and move the cursor over the graphics

area.
- use <ML>,<MM>,<MR>
to translate, rotate,
or zoom your object
respectively
-01
.‘f,V
’ >
! press DYN. MODEL

button

Moving the Grid Dynamically
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Dynamic Viewing

About Dynamic You can activate the dynamic viewing feature by choosing
Viewing Options DYN.MODEL in the static menu area. After you activate the
dynamic viewing feature, these are your viewing options:

¢ Translate

E * Rotate

S e Zoom In

wn

o

£

=

i§ Translating a View To translate a view:

1. Click DYN.MODEL.

2. Hold down <ML> and move the cursor in the graphics area.

Rotating a View To rotate a view (the rotating behavior is similar to that of a
space-ball device):

1. ClickDYN.MODEL.
2. Hold down <MM> and move the cursor in the graphics

arca.

Zooming a View In To zoom a view in:

1. Click DYN.MODEL.

2. Hold down <MR> and move the cursor in the graphics area.
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Dynamic Viewing

Additional Information ~ Use the following table to find more information:

i i

an introduction to Mechanics Mentat 3.1
the MENTAT of Mentat User’s Guide

environment

o
®
=
5

@
7))
[
0
—
@
o
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3¢ Basic Procedures

File Browser

About the File Browser 39

Import-Export Utilities

About the Import Feature 42

Adaptive Plotting

About Adaptive Plotting 52

View Snapshot

About View Snapshot 57

PostScript Image Files

About the Resolution of PostScript Images 64

Arrow Settings

About Arrow Settings 68

Element Extrapolation

About Element Extrapolation for Display Purposes 71
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File Browser

File Browser

About the File Browser  Use the File Browser to select a file for all input/output (I/O)
operations in MENTAT.

v9)
Q
2
(9}
U
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(o]
(9]
(9]
Q
c
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o
| Browse @
Browse ] files
directories in this
here area
File>Open
Selecting a File To select a file:

1. Inthe DIRECTORIES area, choose the directory which
contains the file.

2. Inthe FILES area, locate the file.

3. Click the specific file.

4. Click oK.
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File Browser

Selecting a File with a To select a file when you know the name and location of the
Name and Location directory and the file:
1. Inthe SELECTION field, type in the name and location
(pathname) of the directory and file.
2. Press Enter.

3. Click oK.
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File Browser

Buttons in the File To use a button in the File Browser for a specific purpose, refer
Browser to the following table:

directories since you last opened
the file browser

reset the directory back to the RESET 'y
: [72]

default directory 5
add or delete file extensions FILTER g
display any changes to files or RESCAN §
c

-

o

(/7]

display all the directories or files up
in the list above a specific
directory or file

display all the directories or files DOWN
in the list below a specific
directory or file

move to the top of the directory TOP
or files list

move to the bottom of the BOTTOM
directory or files list

quit the I/O operation CANCEL

If you specify a filename that already exists, the program
prompts you for permission to overwrite the existing file.
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Import-Export Utility

Import-Export Utility

About the Import Use the Import feature to translate the following data types into

m Feature MENTAT:

o

§ * ACIS

§  DXF

a e I-

o I-DEAS

% « IGES

m
e NASTRAN
* PATRAN
* VDAFS

* MARC Input

Use the Import menu in MENTAT to translate the data types.

Files>File 1/O>Import
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Import-Export Utility

About the Export Use the Export feature to create the following data types in
Feature Mentat:

* ACIS

* IGES

* FIDAP

* NASTRAN

Use the Export menu in MENTAT to create the above data
types.
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Files>File 1/0>Export

Importing an ACIS File  To import an ACIS file:

1. Choose Files>Import.

2. Choose BINARY Or TEXT.

ACIS binary files have .sab extension. ACIS text files
have a .sat extension.

3. Clickacis.
4. Using the file browser, choose the ACIS file.
5. Click ok.

The ACIS file that you read in comprises of a number of solids,
each consisting of solids, faces, edges, and vertices.
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Import-Export Utility

Modifying the ACIS You can modify the ACIS file using the geometric operators

File given in the Mesh Generations>Solids menus in MENTAT. To
generate a finite element mesh of these solids, you should first
convert the ACIS faces into NURB surfaces using the Mesh
Generation>Convert option.

"
]
S
>

g
]
3]
o
S

(s

L2
7
©

11}

ES
| FACES TO SURFACES

Mesh Generation>Convert
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Import-Export Utility

Importing a DXF File To import a DXF file:

1. Choose Files>Import.

2. Click oPTIONS next to the DXF button and use the

following table to set your DXF options:

| ge a color from he input file COLOR(S)
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get a particular layer in the input LAYER(S)
file

specify a tolerance for the input TOLERANCE
model

create a summary report of the REPORT
input file that includes the
following information:

* DXEF version number

* DXEF entity summary

* Mentat entity summary

3. Click DXF.
4. Using the file browser, choose the AutoCad file.
5. Click oK.

The DXEF file is read in and converted to surfaces, curves, and
geometric points.
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Import-Export Utility

Importing an |-DEAS
File

To import an I-DEAS file:

1. Choose Files>Import.
2. Click I-DEAS.

3.

4. Click oK.

Using the file browser, choose the I-DEAS file.

The I-DEAS universal file is read in and the finite element
model will be updated to contain the model, boundary
conditions and material properties from the SDRC model.

46

Mentat 3.1-MARC K7.1: New Features



Import-Export Utility

Importing an IGES File  To import an IGES file:

1. Choose Files>Import.

2. Click opTIONS and use the following table to set your

IGES options:

turn on validation of IGES entities

correct invalid entities so that they
can be processed
check explicitly-defined semantics

in the IGES specification

VALIDATE
(ON)

include model space curves from

REAL SP CRY

the IGES files in the Mentat model (ON)

get a color from the input file COLOR(S)
get a particular level in the input file LEVEL (S)
specify a tolerance for the input TOLERANCE
model

create a summary report of the REPORT

input file that includes the
following information:
IGES version number
IGES entity summary

Mentat entity summary

3. Click IGES.
4. Using the file browser, choose the IGES file.
5. Click oK.

Mentat 3.1-MARC K7.1: New Features
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Import-Export Utility

The IGES file is read in and the geometric entities are converted
to surfaces, curves, and points. Finite element entities are
converted to equivalent MENTAT element types.

Importing a NASTRAN  To import a NASTRAN or a PATRAN file:
or a PATRAN File
1. Choose Files>Import.

2. Choose NASTRAN Or PATRAN.

3. Using the file browser, choose a NASTRAN or a PATRAN
file.

4. Click oK.
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The finite element data is merged into the MENTA T model.
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Import-Export Utility

Importing a VDAFS To import a VDAFS file:
File
1. Choose Files>Import.

2. Click orTIONS and use the following table to set your

VDAFS options:

specify a tolerance for the input TOLERANCE
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model
create a summary report of the REPORT FILE

input file that includes the
following information:
* VDA version number

* VDA entity summary

* Mentat entity summary

3. Click VDAFS.
4. Choose the VDAFS file using the file browser.
5. Click ok.

The VDAFS file is read in and the geometric entities are
converted to MENTAT trimmed and untrimmed surfaces,
curves, and points.
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Import-Export Utility

Exporting an ACIS File

Exporting an IGES, a
FIDAP, or a NASTRAN
File

To export an ACIS file:

Choose Files>Export.

Choose TEXT or BINARY. The default setting is TEXT.
Click AcIs.

Using the file browser, choose the ACIS file.

Click oK.

AR S

An ACIS file is written out. The file consists of vertices, solids,
faces, and edges. This file can be read by other ACIS-based
CAD systems or by MENTAT.

To export an IGES, a FIDAP, or a NASTRAN file:

. Choose Files>Export.
. Click the relevant data type (e.g., IGES).

1
2
3. Using the file browser, choose the specific file.
4. Click oK.

When you export an IGES file, a file containing geometric
entities, surfaces, curves, points and finite element entities is
created. The file is based on the IGES standard, version 5.x.

When you export using the NASTRAN option, the data file
export writes bulk data entries (See “D: NASTRAN Writer Data
Entries” on page 301) from the current Mentat database. The
data apply to structural analyses only.

50
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Import-Export Utility

Importing a MARC You can read in and merge existing MARC files with the current

Data File model in MENTAT. A stand-alone program, based on MARC,
reads the parameter and model definition data only and prevents
the inclusion of bad incrementation data in the model. For a list
of stored data types, see Appendix C: MARC Data Reader
Support (p. 293).

To import a MARC data file:

1. Choose Flles>Read.
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2. Choose the relevant file in the file browser.

3. Click oK.

Mentat 3.1-MARC K7.1: New Features 51



”
o
T
>

o
o
3]
o)
Lo

a

2
[}
®

m

Adaptive Plotting

Adaptive Plotting

About Adaptive
Plotting

Tolerance and Modes
of Tolerances

segments drawn with a

relatively higher tolerance relatively lower tolerance

The adaptive plotting feature automatically changes the number
of divisions used to represent curves or surfaces based on the
curvature. The feature uses more divisions in areas of high
curvature which enables you to use a minimum number of
graphics resources.

Based on a tolerance that you specify, the feature works
identically for curves and surfaces.

The tolerance in adaptive plotting is the measure of the
deviation between the curves that are drawn and the actual
curve.

drawn curve

actual curve

segments drawn with a

When you change the default tolerance settings in the adaptive
plotting feature, you can choose either of the following types of
tolerances:

e relative

¢ absolute

52
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Adaptive Plotting

About Relative In relative mode, the tolerances are relative to the length of the
Tolerance curve and longer curves have larger margins of error.

For most cases, use the relative mode of tolerance.

actual curve

t tolerance, t4

drawn curve
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Relative Tolerance

About Absolute Mode In absolute mode, the same tolerance is applied regardless of
of Tolerance the length of the curve. So the margin of error for a small curve
would be the same as for a long curve.

[ actual curve
t

tolerance, t

drawn curve

Absolute Tolerance

Use absolute tolerance in the following situations, when you:

* wish to spend fewer graphics resources on smaller curves

* are viewing the model from a larger perspective and the
smaller curves seem less critical

* know the size of the model

* are able to pick a good tolerance
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Adaptive Plotting

Safety Features The MIN DEPTH and MAX DEPTH features are safety
features that control the number of segments generated. The

number of segments generated is 2" where n is the number that
you enter in the respective MIN DEPTH and MAX DEPTH
fields. Use the following table to determine the number of
segments:

[72]
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S
B
3 For curves:
O

b &
Q.
2
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®
m

ninMIN DEPTH N om

minMAX DEPTH

For surfaces:

nin MI

DEPTH (2’1)2 (2]11)2

minMAX DEPTH
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Adaptive Plotting

Default Settings

Changing the Default
Settings

The following table contains the default settings for curves and
surfaces:

TENCE 0.1 0.25
MIN DEPTH 3 3
MAX DEPTH 7 5

Although the adaptive plotting feature works automatically
based on default settings, you can change the settings to reflect
your needs more accurately. This enables you to minimize the
number of segments or patches drawn while still retaining a
given tolerance.

CURVE EACETTING @ change settings
for curves here

E——

SURFACE FACETTING

change settings
for surfaces here

PREDEFINED SETTINGS - change pre-defined

f——-—.——-——-—«————-—-—- settings here
r—-—-.—.—-..-—-.—...m

Plot>More>Divisions

To change the default settings:

1. Choose Plot>More>Divisions

2. Choose either RELATIVE Or ABSOLUTE.
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Adaptive Plotting

About Pre-Defined
Settings

Additional Information

3. Choose one of the following options:

* To change the settings for curves, choose CURVE
FACETTING.

* To change the settings for surfaces, choose SURFACE
FACETTING.

4. Click TOLERANCE and type in a value.

5. Click MIN DEPTH and type in a value.

6. Click MAX DEPTH and type in a value.

Depending on the degree of accuracy of plotting that you are
aiming for, you can choose from among the following pre-
defined settings:

* high
¢  medium
e Jlow

Use the “high” setting when the accuracy of the plotting of
surfaces and curves is critical. Use the “low” setting when the
accuracy of plotting is not so critical and you wish to speed up
the display of the model.

Use the following table to find more information:

description of 15:Visualization Mentat 3.1
buttons in the Command
Adaptive Reference

Plotting menus

56
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View Snapshot

View Snapshot

About View Snapshot Use the View Snapshot feature to capture the graphics area and
save it in a file in a specific file format.

w
Q
You can save a file in the following formats: %
U
« IRIS RGB S
@
* PostScript g-
e TIFF o
¢ MS-Windows BMP
« JPEG
s GIF
Creating a View To create a view snapshot in IRIS RGB, TIFF, BMP, GIF:
Snapshot in IRIS RGB,
TIFF, BMP, GIF 1. Choose Utils>Snapshot.
2. Click the relevant format button (i.e., IRIS RGB, TIFF,

MS-WINDOWS BMP, GIF) in the Create sub-menu.
Type the view no. (i.e.,1,2,3 or 4) in the command prompt.
Press Enter.

Type the image file name that you wish to save the view to.

[}

Type “y” if you wish to save it or “n” to cancel.

N o okw

Press Enter.

During this operation, the data is read directly from
the screen. So you should have the desired view
completely visible during this operation.
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View Snapshot

Setting the PostScript
Plotting Attributes

PostScript Files

Creating a view snapshot in PostScript involves the following
stages:

» Setting the PostScript plotting attributes

* Creating the view snapshot file

You can specify the PostScript plotting attributes in the IMAGE
POSTSCRIPT menu or use the default settings in MENTAT.

Utils>Snapshot>PostScript

You can specify the following plotting attributes:

.
use color or grayscale in GRAY Oor COLOR
your file respectively
specify page dimensions PAGE WIDTH and/or
(in inches) PAGE HEIGHT

58
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View Snapshot

specify the origin of the X ORIGIN and/or Y
image, in inches ORIGIN
send a specific image file one of the following:
to a specific printer e PRINT 1

e PRINT 2

e PRINT 3

save to file GRAY FILE or
COLOR FILE
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Creating View To create view snapshots in PostScript:
Snapshots in

PostScript Click UTILITIES in the static menu area.

Click SNAPSHOT inthe UTILITIES menu.
Click POSTSCRIPT in the CREATE sub-menu.

Type the view no. (i.e.,1,2,3 or 4) in the command prompt.

hAR S O

Press Enter.

N
or.
g]
I¢)
-
=
<)
m
&3
o
’]
(¢]
h
=
¢)
=3
f}]
=
)
o
f>]
o+
)
Q
£
4
=
7]
=
e+
o
&
e
')
[
=
o
<
=
3
-
o

o0 ~J
=
o]
o
«
]
)—h
«
Qo
c
<
- .
w
=
-
o
2
<
o
e
L d
Q
=
=,
-
o
g
=
o
[¢]
p—

Press Enter.

JPEG Files

Creating a view snapshot in JPEG involves the following
stages:

* Setting the JPEG attributes

e Creating the view snapshot file
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View Snapshot

Setting the JPEG Use the following table to set the JPEG attributes:
Attributes

83 Quality (the higher 1-100 JPEG

5 the value, the QUALITY

§ greater the file size

o and better the image

o quality)

'z Smoothing (reduces 5-30 JPEG

m the distortion of SMOOTHING

edges when you
shrink or expand an
image)

The default attributes are:

¢ JPEG QUALITY—75

e JPEG SMOOTHING—I15

Changing the Default To change the default JPEG attributes:

JPEG Attributes
1. Click JPEG QUALITY in the Attributes sub-menu.
2. Enter a new value.
3. Click JPEG SMOOTHING.
4. Enter a new value.
Creating View To create view snapshots in JPEG:

Snapshots in JPEG
1. Choose Utils>Snapshot.

2. Click JPEG in the CREATE sub-menu.

3. Type the view no. (i.e.,1,2,3 or 4) in the command prompt.
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View Snapshot

Press Enter.
Type the image file name that you wish to save the view to.

66,9

Type “y” if you wish to save it or “n” to cancel.

N o s

Press Enter.
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Plotting PostScript Image Files

Plotting PostScript Image Files

About Plotting a You can plot grayscale or color graphics images in MENTAT
Graphics Image using either of the following options:
* send a PostScript file (color or grayscale) representing the
current graphics image to a specific printer. To use this
option, you must configure the printer by editing the

appropriate file in the bin directory.
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* write a PostScript output (color or grayscale) to a file.

Printing PostScript After you write a PostScript output to a file, you can print the
Image Files image in one or more of the following ways:

* send the PostScript file to a printer that supports PostScript.

» import the PostScript file as an object into an application
that reads PostScript files as input (e.g. FrameMaker).
Depending on the application, you can alter the object
attributes (e.g., size, rotation, aspect ratio, etc.) before you

print the image.

The image files shown here were written as
PostScript output files in MENTA T and read into
FrameMaker, a document publishing software.
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Plotting PostScript Image Files

Setting PostScript To set the image attributes of a PostScript file before you write
Image File Attributes it to a file or a printer:

1. Click uTILS in the static menu area.

2. Click SETTINGS and enter the image attributes.

set the size of the
image

set the origins (in inches)
of the image area
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set the resolution of
the image

set the orientation
of the image

Utils>(PostScript)Settings

Sending a PostScript To send a PostScript image file directly to the printer (you must
Output Directly to a configure your printer before you send the file):
Printer

1. Click UTILITIES in the static menu area.

specify different printers
as destinations for the
output file

Utilities

2. Choose a printer destination (e.g., Color Print 1) for the

output file.
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Plotting PostScript Image Files

About the Resolution You can use the Settings menu to specify a resolution, in dots
of PostScript Images per inch (dpi), for the PostScript image. Higher resolutions
result in greater size of the PostScript file.

Here are examples of PostScript images with three different dpi

@ settings in MENTAT:

3

9 * 75 dpi (lines are jagged; smallest size of file)
o

p

a

o

“in [ = 4 —
@ e : 0 0hoe.ao
m Freq : 0.000e+00

2.466+01 o " _

2.162e+01
1.859e+01 C

1.556e+01

1.253e+01

9.501e+00

6.471e+00 o

3
3.440e+00
4.089e-01

-2.622e+00

Sensitivity results: vomstrs elem. 1 layer
Element Contribution 1

Grayscale File of Image Plotted at 75 dpi
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Plotting PostScript Image Files

« 150 dpi

nc: 4

Sub : 4

Time : 0.000e+00

Freq : 0.000e+00
2.466e+01

2.162e+01

1.85%e+01

1.556e+01

1.253e+01

9.501e+00

6.471e+00
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3.440e+00

4.089e-01

-2.622e+00

Sensitivity results: vomstrs elem.  1layer 1 inte(
Element Contribution 1

Gray File of Image Plotted at 150 dpi

e 300 dpi (lines are smooth; smallest size of text matter;

largest size of file)

| d 55, oo
ncrease — | Time:0.000es
font size (20 points) '?&ﬁm
to improve readability -

of text matter

2.162e+01

1.859e+01

1.556e+01

1.253e+01

9.501e+00

6.471e+00

3.440e+00

4.089e-01

-2,622e+00

Sensitivity results: vomstrs elem. 1 layer 1integ.pt. 1
___Element Contribution 1

Gray File of Image Plotted at 300 dpi
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Plotting PostScript Image Files

For quality images, choose a resolution that is higher

than 75 dpi.
Increasing the Font When you choose a higher resolution (e.g., 300 dpi) for the
Size of Text Matter image, the text matter in the image area appears relatively

smaller. You can offset this by increasing the font size for the
text matter in the image area before you write the PostScript
output file.
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To increase the font size of the text matter in the image area:

1. Choose Device>Set Font.

inc : 4

Sub : 4
Time : 0.000e+00
Frep,: e

list of
available
fonts in
your local
environment
or platform

Device>Set Font

2. From the list of available fonts, choose a larger font size

(e.g., 32).

The list of available fonts and font sizes vary depending
on your local environment/platform.
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Plotting PostScript Image Files

Additional Information ~ Use the following table to find more information:

instructions on how to
configure your
destination printer(s)
for your PostScript
files

Mentat
Interfaces

Mentat

Installation
Guide(s)
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Arrow Settings

Arrow Settings

About Arrow Settings Use the Arrow Settings feature to indicate boundary conditions
on your finite element model. You can specify the following
attributes for the arrows:

* length—for preprocessing arrows

* mode—for all arrows
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To view the Arrow Settings options, choose Boundary
Conditions>Arrow Settings.

Boundary Conditions>Arrow Settings

Specifying the Length To specify the length of preprocessing arrows in the user
of Preprocessing coordinate system manually:
Arrows Manually

1. Choose Boundary Conditions>Arrow Settings.

2. Choose MANUAL.

3. Click LENGTH and specify a value.
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Arrow Settings

Scaling the Length of You can specify the length of arrows to be a percentage of the

Arrows Automatically graphics screen. The arrows are then automatically scaled with
respect to the graphics screen. Use the FA CTOR button to set
the percentage of the graphics screen.

To scale the lengths of arrows automatically:

1. Choose Boundary Conditions>Arrow Settings.
2. Click AUTOMATIC.

3. Click FACTOR and enter a fraction (e.g., 0.2).
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About Arrow Modes You can specify how the arrows are drawn by choosing one of
the following modes:

e wireframe

wireframe arrow

e solid

facet Jv\ \

with edges without edges

solid arrows

Use the #F A CE TS button to specify the number of facets for an
arrow.
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Arrow Settings

Additional Information

Use the following table to find more information:

Mentat 3.1

description of 4:Boundary

buttons in the Conditions— Command
Arrow Settings Arrow Settings Reference
menu
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Element Extrapolation

Element Extrapolation

About Element Use the Element Extrapolation feature to control extrapolation
Extrapolation for of the integration point values to the nodes of an element for ©
Display Purposes display. 9
node E
T I §
o o———1—— integration point g-
®
® centroid »
o o
|  element
» -
Components of Element Extrapolation

There are three element extrapolation methods in MENTAT:

* Linear—the average of the integration point values is
calculated and placed at the centroid. Then MAR C performs
a linear extrapolation of the values from the centroid
through the integration point to the nodes.

* Translate—the values at the integration points are simply
copied to the nearest nodes. If there are fewer integration
points than nodes, MARC averages the values of
neighboring integration points. When combined with the
Isolate feature (Results>More>Isolate) to isolate just one
element, this enables you to see the exact integration point
values produced by MARC in history plots.

e Average—MARC computes the average of all the values at
the integration points and assigns an equal value to all the

nodes.
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Element Extrapolation

Selecting an Element To select an element extrapolation method in MENTAT, choose
Extrapolation Option Results>Scalar Plot Settings>Extrapolation.

toggles the averaging of nodal
values between elements

Results>(Scalar Plot) Settings>Extrapolation

About Nodal Use the Nodal Averaging feature to control the inter-element
Averaging averaging of the nodal data after extrapolation. To ensure that
the contour lines are continuous, choose ON.

N K

neighboring / I node
elements / \

Nodal Averaging Enabled

When you choose (nodal averaging) OFF, each element is
independently contoured and the contour lines are
discontinuous.

When you notice large differences between the
averaged and the non-averaged results, the analysis
is probably not very accurate.
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4e General Technology

Using the N to 1 and N to N Options in Links

Specifying Node Lists and Node Paths

Buckle Solutions Using Lanczos Method

Adaptive Load Stepping

Extended Precision Input

Constant Dilatation

Assumed Strain

Numerical Preferences

User-Defined Post Variables
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Using N to 1 and N to N Options in Links

Using N to 1 and N to N Options in Links

About N to 1 and N to The N to 1 and N to N options are useful when you are applying

N Options constraint equations (ties or servo links) or springs that are
similar in nature. A typical application is when you are
modeling generalized plane strain conditions and you want
multiple nodes to move as one node.

Here are the situations where you can use these options:

¢ N to I—multiple ties between N tied nodes and common
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retained node(s).

1st 2nd ... nth 1st 2nd ... nth
tied
nodes
retained |
nodes i
N to 1 with only N to 1 with two g
one retained node retained nodes |
]

* N to 1—multiple springs between N begin nodes and one

common end node.

1st 2nd ... nth
begin
end
N to 1 multiple springs
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Using N to 1 and N to N Options in Links

¢ N to N multiple ties (servo links)—N tied nodes with (N

retained nodes, where QL is the number of retained nodes per

constraint
>
o
L) 1st 2nd nth
g tied
c nodes
3
’_
©
S
8 retained
) nodes
S
N-N servo links: three retained nodes per constraint
¢ N to N nodal ties—multiple links between N tied nodes and
N retained nodes with no common nodes.
1st 2nd ... nth
tied 1 s 1 <
nodes
retained
nodes ) 3 [ [
N to N nodal ties
e N to N springs—multiple springs, each with the same
stiffness/dashpot values, between two lists of nodes.
1st 2nd... nth
begin
nodes
end
nodes

N to N springs/dashpots
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Using N to 1 and N to N Options in Links

LocatingtheNto1and  The N to 1 and N to N features are located in the Nodal Ties,
N to N features Servo Links and Springs/Dashpots menus.
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Location of the N to 1
% and N to N buttons

in the Links menus

Links>(Springs/Dashpots)

About Node Lists and You specify node lists and node paths to establish links between

Node Paths nodes (See “Specifying Node Lists and Node Paths™ on page 86).
Use the following table to determine which entity to specify
with a feature:

node st
NtoN node path(s)
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Using N to 1 and N to N Options in Links

Using the Nto 1 Use the N to 1 feature for Nodal Ties to make multiple similar
Feature for Nodal Ties ties for a list of N different tied nodes that have one common
retained node.

To use the N to 1 feature for nodal ties:

1. Choose Links>Nodal Ties.
2. Click N TOo 1 NoDAL TIES in Nodal Ties.

3. Click TYPE and choose a tying type in Tying Types.
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\ Scroll this list to choose

a tying type

Links>Nodal Ties>Type

4. For user-defined ties, click SET and enter the number of
retained nodes.

5. Specify the retained node(s).

6. Click ADD TIES.

7. Enter the node list for the tied nodes.

78 Mentat 3.1-MARC K7.1: New Features



Using N to 1 and N to N Options in Links

Usingthe Nto N Before you create the multiple ties using the N to N feature, you
Feature in Nodal Ties must identify the retained nodes. The number of retained nodes
varies with the your choice of a tying type.

To use the N to N feature for nodal ties:

1. Choose Links>Nodal Ties.

2. Click N TO N NODAL TIES in Nodal Ties.
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Links>Nodal Ties

Click TYPE and choose a tying type in Tying Types.

4. For user-defined ties, click SET and enter the number of
retained nodes.

5. Click ADD TIES.

6. Enter the node path(s) for the tied nodes.

7. Enter the node path(s) for the retained nodes.

The number of times that the system prompts you for
the retained node path depends on the number of
retained nodes in the tying type that you selected.
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Using N to 1 and N to N Options in Links

Using the Nto 1 The servo link constraint is of the general form:
Feature in Servo Links

T R, R,
Upor = CiUppr + G Upor

where U'po; is the displacement of the tied node, Uppy is the

displacement of the R; retained node, and C; is the
corresponding coefficient.

Use the N to 1 feature in servo links to create a servo link
having multiple tied nodes and one common set of retained
nodes.
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To use the N to 1 feature in servo links:

1. Choose Links>Servo Links.

2. ClickN TO 1 SERVO LINKS in Servo Links.

Links>Servo Links>N to 1 Servo Links

3. Specify the degree of freedom for the tied node.
4. Enter the number of terms in the servo link equation.
5

Define the following for each term:

retained node

e degree of freedom
* coefficient

6. Click ADD TIES.

7. Enter the node list for the tied nodes.
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Using N to 1 and N to N Options in Links

Usingthe Nto N To use the N to N feature in servo links:
Feature in Servo Links
Choose Links>Servo Links.

Click N TO N SERVO LINKS in Servo Links.
Specify the degree of freedom for the tied node.

Enter the number of terms in the servo link equation.

A S

Define the following for each term:

degree of freedom

coefficient
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Click ADD SERVOS.

Enter the node path for the tied nodes.

® N

Enter the node path(s) for the tied nodes followed by the

retained nodes.

The number of times that the system prompts you for
the retained node path depends on the number of terms
that you specify.
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Using N to 1 and N to N Options in Links

Using the Nto 1 Use the N to 1 feature for springs/dashpots in situations where
Feature for Springs/ you have multiple similar springs that have different begin
Dashpots nodes and a common end node.
To use the N to 1 feature for springs/dashpots:
1. Choose Links>Springs/Dashpots.
2. ClickN TO 1 SPRINGS/DASHPOTS in Springs/
Dashpots.
Links>Springs/Dashpots>N to 1 Springs/Dashpots
3. Flag the subroutine, USPRNG, or enter the following
parameters:
» stiffness
* damping coefficient
4. Enter the degree of freedom for the end node.
5. Specify the end node.
6. Enter a degree of freedom for the begin nodes.
7. Click ADD SPRINGS.
8. Enter the node list for the begin nodes.
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Using N to 1 and N to N Options in Links

Usingthe Nto N When you use the N to N feature for springs/dashpots, you
Feature for Springs/ specify node paths for begin and end nodes instead of a list of
Dashpots nodes. This ensures that there is a one-to-one correspondence

between the begin nodes and end nodes.
To use the N to N Feature in Springs/Dashpots:

1. Choose Links>Springs/Dashpots.

2. Click N TO N SPRINGS/DASHPOTS in Springs/
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Links>Springs/Dashpots>N to N Springs/Dashpots

3. Flag the subroutine, USPRNG, or enter the following
parameters:

* stiffness

* damping coefficient

Enter the degree of freedom for the begin node.

Enter the degree of freedom for the end node.

Click ADD SPRINGS.

Enter the node path for the begin nodes.

® N ok

Enter the node path for the end nodes.

Mentat 3.1-MARC K7.1: New Features 83



>
o
o
o
c
<
o
-
®
S
Q
c
Q
)

Using N to 1 and N to N Options in Links

About User-Defined
Ties

About Resetting
Parameters

Tying Types, 10001-10020, are user-defined tying types where
you can change the number of retained nodes. You cannot
override the retained node settings for any typing type other
than the user-defined tying types.

106 IMS)
10014 § User Defined Tie # 14 (User Sub UFORMS) :
10015 _[UserDefined Tie # 15 (User Sub UFORMS)

To scroll this list, use the

TOP, UP, DOWN butt
Links>Nodal Ties>Type OF, UP, or uttons

The reset button resets the program parameters to the default
value that existed before you clicked on the ADD TIES (or
ADD SERVOS,Oor ADD SPRINGS) button.

The parameters that you reset for an N to N link type (e.g.,
servo links) are shared with the N to 1 menus for that link type
only and not with any other link type. So when you press the
reset button for a particular link type, you reset the N to 1 and N
to N parameters for that link type only. The parameters in other
link types are not affected.

84
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Using N to 1 and N to N Options in Links

Additional Information

Use the following table to find more information:

description of 6: Links Mentat 3.1 o
buttons in the Links Command o
menus Reference @
description of tying 9:Boundary Vol. A %
types Conditions— 3

Kinematic 3’

Constraints g.
MARC input 3:Model Vol. C <
description Definition

Options
UFORMS 2: User- Vol. D

Defined

Loading,

Boundary

Conditions

and State

Variables

Subroutines
demonstration Vol. E

problems (See “Lists
of Demonstration
Problems in MARC
K7.1” on page 319)
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Specifying Node Lists and Node Paths

Specifying Node Lists and Node Paths

Specifying a Node List  Use the following table to choose a method for specifying a
node list:

A L Use <ML> to pick nodes (to undo your last
pick operation, click <MM>).

2. Indicate end of list by choosing one of the
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following:
e Click END LIST (#).

* Click <MR> in the graphics area.

* Type “#” in the dialogue area.

B Type in the name of a node set in the dialogue
area.
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Specifying Node Lists and Node Paths

. Type in the node ID’s separating each enfry by

a space or a comma.

. Indicate end of list by choosing one of the

following:
Click END LIST (#).
Click <MR> in the graphics area.

Type “#” in the dialogue area.

Use the Box Pick or Polygon Pick method to
pick the nodes. To undo the last Box Pick or

Polygon Pick, click <MmM>.

. Indicate end of list by choosing one of the

following:
Click END LIST (#).
Click <MR> in the graphics area.

Type “#” in the dialogue area.

Use the List buttons (see Mentat 3.1 User
Guide: Chapter 2.5, List Specification).

Mentat 3.1-MARC K7.1: New Features

87

)
(1]
3
®
-
L
-]
o
(2]
=
=
=2
o
«Q
<




Specifying Node Lists and Node Paths

Specifying a Node Use the following table to choose a method for specifying a
Path node path:

A 1. Click <mL> to pick the nodes defining the

node path.
2. Indicate end of list by choosing one of the
following:

e Click END LIST (#).
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¢ Click <MR>.
e Type “#” in the dialogue area.

The program automatically detects all the
nodes in the node path.

B 1. In the dialogue area, type in the nodes
defining the node path.

2. Indicate end of list by choosing one of the
following:

e ClickEND LIST (#).

e Click <MR>.

* Type “#” in the dialogue area.

C Type in the name of a node path set in the
dialogue area.

88 Mentat 3.1-MARC K7.1: New Features



Specifying Node Lists and Node Paths

Storing a Node Path You can also store a node path set and use it in commands
Set where you need to enter node path information.

To store a node path set:

1. Click SELECT in the Static Menu area.

2. Click STORE NODE PATH.

3. Enter a name for the set.

4. Specify a node path (See “Specifying a Node Path” on
page 88).
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Additional Information ~ Use the following table to find more information:

list 2, Mechanics of Mentat 3.1

specifications Mentat 3.1 User Guide

and mouse

buttop 1, Introduction Mentat 3.1

functions Command
Reference
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Buckle Solutions Using Lanczos Method

Buckle Solutions Using Lanczos Method

AboutLanczos Method  You can now use the Lanczos method for buckle eigenvalue
for Buckle Solution extraction analysis in MARC. There are now two methods for
specifying the buckle parameters:

e Lanczos

* Inverse Power Sweep
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The Lanczos method is more computationally efficient than the
Inverse Power Sweep method for relatively larger problems and
small problems that require more than five buckle modes.

Specifying a Buckle To specify a buckle solution method for your job:
Solution Method
1. Choose Jobs>Mechanical>Analysis Options.

2. In the Buckle Solution Method menu area, choose either

LANCZOS OrINVERSE POWER SWEEP.

choose a
buckle solution
method

Jobs>Mechanical>Analysis Options
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Buckle Solutions Using Lanczos Method

Additional Information ~ Use the following table to find more information:

background Dynamic Vol. A g
and reference Eigenvalue ‘_:2
information Extraction o
2

input options Buckle Vol. C 3
Parameter Card/ =3

Buckle History S

Definition Card =<
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Adaptive Load Stepping

Adaptive Load Stepping

About Adaptive Load Use the Adaptive Load Stepping procedure to control the time

Stepping step of nonlinear analyses. The criteria