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1. Outline

This program is a collection of ADVENTURE modules including ADVENTURE Solid ported to
Microsoft Windows (referred to henceforth as Windows) for use on a single CPU. The program has the
following features:

(1) Instead of entering all commands, the program may be used through a graphical user interface
(GUI) similar to that of ADVENTURE iAgent.

(2) Based on the user’s intent, a plan of procedure is generated. The program guides the user through
the whole process from surface mesh generation to result visualization.

(3) The current version supports a linear elastic stress analysis function. No non-linear analysis or
thermal stress analysis are supported.

(4) Since the operating conditions of the machine cannot be displayed, use the Windows Task
Manager.

The user interface offered by this program is called Agent which is an unique interface among existing
software applications. Agent is a software application that stands between ADVENTURE and the user to
make use of ADVENTURE more comfortable.

1.1 Module and Function to Support
ADVENTURE modules and the names of specific tools supported by this program are shown in Table
1-1.

Table 1-1. Supporting modules

Function Module name Tool name Version
Surface patch generation TriPatch Ver.1.8 maskMelon.exe 1.2
ckpatch.exe 1.2
mcpach..exe 1.00
mrpache.exe 1.01
Mesh generation TetMesh Ver.0.9 advtmesh9p.exe 0.9
advtmesh9m.exe 0.9
advtmesh9s.exe 0.9
Boundary condition sticking | Betool Ver. 1.02 faceOfMesh.exe 1.02
makepch.exe 1.02
makefem.exe 1.02
Domain decomposition Metis Ver.1.0 adventure metis.exe 1.0
Stress analysis Solid Ver.1.1 advsolid-s.exe 1.1
hddmmrg.exe 1.1

The following functions are supported.
(1) A linear elastic stress analysis function is provided by ADVENTURE Solid. (Thermal stress
analysis functions are not supported.)
(2) Allowable input models are IGES file, surface patches in ADVENTURE format (*.pch) and
tetrahedral mesh in ADVENTURE format (*.msh) which satisfy specific conditions.
(3) Standalone use of the GUI tool to apply boundary conditions is possible. (This boundary
condition tool is newly developed for Windows and different from the bcGUI for Linux)
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(4) Standalone use of GUI tool for result visualization. (This result visualization tool is newly
developed for Windows and different from Visual for Linux)
(5) Although the Agent functionality is fairly similar to iAgent for Linux, there are a few differences.

2. Operation Condition
This program operates in the following environment.
(1) OS
Windows 2000 Professional, Windows XP Professional (some abnormality in the 3D display
function on some laptops has been identified.)
(2) Compiler
A compiler is not required since the application is provided precompiled.

3. Installation and Setup

After logging in to Windows as an authorized user, execute the installer AdvWn012.exe. The window
shown in Fig. 3-1 will appear and change as in Fig. 3-2 automatically.

InstallAnywhere

!_ Installiniihere iz preparing to itztall...

Canicel

Created with Inztallbmmahere. & 1933-2004 Zero G Software, Ing. vy ZerolE. com

Fig. 3-1 Initial stage of installation

Copyright (C) 2000, 2001, 2002, 2003, {UM 2005 Shinobu “roshimura, Unirersity of Tokoo,
the Japan Society for the Promotion of Seience (JSPS) Al Right Reserved.
Windans is a registerad trademans of Microsoft Corpora‘tlon A TURE

Fig. 3-2 Window for language selection at installation

Click “OK” on the screen shown in Fig. 3-2 to produce the screen shown in Fig. 3-3.
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% AdvOnWin0_12

InstallAmawhere will guide you through the installation of
AdvOmaind_12.

Itis strongly recommended that you quit all programs hefore
cantinuing with this installation.

Click the ‘Next' button to proceed to the next screen. Ifyou want to
change something on a previous screen, click the 'Previous' button.

You may cancel this installation at any time by clicking the 'Cancel’
huttan.

Previous.

Fig. 3-3 Window at installation start-up

Click “Next” and the window in Fig. 3-4 will appear. You will be asked whether you accept the terms
of the License agreement. To accept, select the “I accept the terms of the License Agreement” radio
button and click “Next”.

1 AdvOnWin0_12

ﬂ / Installation and Use of AdvOnWin0_12 Requires Acceptance of the
:m | F ing License Agr
,,‘,; ADVENTURE on Windows Wersion 0.12Zb
'\:\ﬁ Copyright (C) 2Z000-2005 Shinobu Yoshimura, i
: ,:} i University of Tokyo, the Japan Society for the Ll
'.'ml Promotion of Science (J3P3) All Rights Reserwved
YW
4 T Work by the JEPS-RFTF ADVENTURE Project
",, {T5P5-RFTF97P01104) Headed by Shinobu Yoshimura in ||
- Tniversity of Tokyo, Japan Work supported by the

Japan Society for the Promotion of Science [J3P3).

() | accept the terms of the License Agreement

@ | 'do NOT aceept the terms of the Licenze Agreement

Fig. 3-4 License Agreement

The screen shown in Fig. 3-5 will appear requesting you to select a folder for installation. The C:\
Program FilesN\AdvOnWin0O 12 folder is set as a default. If you wish to specify a different folder, click
“Choose...”
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% AdvOnWin0_12

d Where Would You Like to Install?
b | CProgram FilesibovOmMind_12 |

Restore Default Folder H Choose... ]

Previous |

Fig. 3-5 Choosing an installation folder

Fig. 3-6 will appear and select a folder for installation.
You may return to the default installation folder even after selection of an alternative by clicking
“Restore Default Folder”. After selecting a folder, click “Next”.

Y2 Select a Folder

Lookin: | Local Disk (€) v * 23

I _2 |0) Documerts shd Settings
u':'fl Program Files

by Recent () tmp

Documents (T WINDOWS

fuly Computer
Fil riatrie: i | |
Iy Metwweark

Places Filezof type: |AII Files o | Cancel

Fig. 3-6 Selecting a folder

At the window shown in Fig. 3-7, select a location for the shortcut for this program. Bear in mind that
you can choose only one folder. If you require a shortcut on the Desktop in addition to the Start menu,
select one here and create the other manually. After selecting a location, click “Next”.
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% AdvOnWin0_12

ﬂ htra n Ahere would you like to create product icons?

T
@ In & niesee Program Group: | AchyOriviind_12 |

O In &n existing Program Group: |Acosssoriss |

O Inthe Start Menu

O O the Desktop

O In the Guick Launch Bar

O Cther:: | Chigose, .,

O Don't creats icons

D'Create lcons for Al Users

Previous |8

Fig. 3-7 Choosing a shortcut folder

The window shown in Fig 3-8 shows the installation settings you have selected and the available disk
space. After confirming that there is no problem, click “Next”.

1 AdvOnWin0_12

ﬂ n /Please Review the Following Before Continuing:

Product Name:
AdvOnwind_12

Install Folder:
ChProgram Files\AdvOnyyind_12

Shortcut Folder:
C\Documents and Settings\akio Miyvoshivipplication
Datawlicrosoftunternet Explorencivick Launch

Disk Space Information (for Installation Target):
Required: 68,123,249 bytes
Awvailable: 57,713,827 840 bytes

Fig. 3-8 Pre-installation summary

The window shown at Fig. 3-9 will appear and installation will begin.
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% AdvOnWin0_12

Installing... samples

Fig. 3-9 Installing AdvOnWin0_12

After a period of installation activity, the window shown in Fig. 3-10 will appear automatically. Click
“Done” to complete installation.

1 AdvOnWin0_12

Congratulations! AdvOnWind_12 has been successiully installed to:
CAProgram FilestdwOniyind_12

Press "Done” to guitthe installer.

Previous Dane

Fig. 3-10 Completion of installation

4, Relation among Agent, User and the ADVENTURE System

Since most ADVENTURE modules are provided as command line tools, the user is required to know
how to use each command and its operating procedures as well as comprehend the simulation problem to
be analyzed.

Agent creates an analysis plan by interpreting the intention of the user. It follows this plan to call each
module of ADVENTURE and shows the result of the command to the user. It aims to reduce complexity
from user’s operation and realize smooth and easy operation. In addition, it maintains and controls an
analysis plan, all operations of the user and parameter values, and analysis results as an analysis case. An
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analysis case can be saved and opened.
The relationship between the user and Agent, and Agent and the ADVENTURE system can be seen in
the following Fig. 4-1.

User

» User’s intension
(Analysis type user
wishes to perform)

« GUI operation

+ Analysis plan creation/
operation guide

“\Result of command

Majintendance of analysis (case

Agent
Results
Comman f (File log)
ADVENTURE System

Fig. 4-1 Relationship of the user, Agent and the ADVENTURE system

4.1 Services Which Agent Provide/ Does Not Provide
Specific services which Agent provides are as follows.

Creation and indication of analysis procedure suitable for analysis type

Indication of input interface for each parameter.

Execution of each module in ADVENTURE system.

Indication of operating procedure of BCtool.

Committing the analysis plan, all operations of the use and the results to an analysis case.
Saving analysis plan to a file and reading it from the file.

Interruption and restart of analysis cases at an arbitrary stage.

Bilingual Japanese and English operation.

The following functions are not provided.

Interruption and restart of each ADVENTURE module for mesh generation or solver
execution, etc.

Automatic restructuring of analysis plan after an out-of-plan operation.

Cancellation of operation.

Automatic restart of analysis at the stage where user’s last operation was suspended.
Display of operating condition (CPU utilization/ memory utilization) of the user’s
machine.

4.2 Screen Configuration
The following additional step is required if you wish to use the English version. Edit the file

AdvOnWin0_12.]ax in the installation folder, commenting out the line
lax.command.line.args=8CMD_LINE ARGUMENTS$

with a #, as below
#lax.command.line.args=$CMD_ LINE _ARGUMENTS$

and inserting a new line

lax.command.line.args=-e

10
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then start the application.

After launching, a flash window should be shown for a moment before changed to the greeting window
as shown in Fig. 4.2-1.

23 ADVENTURE iAgent

Welcome to ADVENTURE on
Windows.

Fig. 4.2-1 English version of the greeting screen

Note that if the lax.command.line.args line is not modified as indicated above, the greeting screen will
come up in garbled language as shown in Fig. 4.2-2.

f&a ADVENTLIRE iAgent

ADWVENTURE on WindowsODOOOO!

Dooo| |

4.2-2 Garbled greeting screen

Click “Start" and various windows for Agent are shown. These screens are shown in Fig. 4.2-3
a) Menu window

This window is to invoke all analysis operations. At the lower part of the window, the current
analysis type is shown. Please bear in mind that a default analysis type is set automatically at start.

For menu items and their instructions for their use, please consult chapter 5 through 7.
b) Message window

Advice from Agent is shown. (Operation details and information on current operation)
¢) Operation flow

The current operation plan is shown. By clicking the button to the left of each item, an outline of the

operation for the item is shown in the message window.

Besides the above windows, information on ADVENTURE and errors are indicated in windows in the

11
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middle of display as often as necessary.

File{F) Meshib) Analysis(d) HelpH) : “ g ‘
Current analysis type 3

Analysis Type: Solid Analysis - Linear Elastic Analysis
Elernent Type: IBES/Tetrahedran - 2nd ordered
Cluster Usage: Single Processor

File Name: (To be saved)

a)Menu window

To create new analysis
case, click [File] - [Create
IMew Analysis Case]

To load an analysis
case, click [File] - [Load
Analysis Case].

To select IGES file, click
[Mesh] - [Select IGEE file].

ge window

b)Messa
.

=
:E

start

Read IGES file
Setnode density
Make surface patch
Make mesh . .

Setmatr opars c)Procedure guide window
Setboundary condition

Make Adventure inputfile
Setdisplay item
Domain decompose

- Run slover.

Display result

OO0 D000 DE DD N g

ehd

Fig. 4.2-3 Screens for operation

4.3 Operation Order
An operation indicated in the Operation flow mostly requires the results of preceding operations.
Therefore, if one of these prerequisite operations is skipped, the window shown in Fig. 4.3-1 may appear.

Unprepared Action

Prerequisites for this action is nat satisfied.
Please do necessary actions and retry.

Fig. 4.3-1 Improper operation order

If this window displays, check whether there are any skipped operations by referring to the Operation
flow.

4.4 Prevention of Unnecessary Operations

Each operation of analysis plan indicated in the Operation flow window is a necessary and sufficient
operation in accordance with the current analysis plan. Therefore, if an out-of-plan operation is executed,
the window shown in Fig. 4.4-1 may appear.

12
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Out of Plan

SOrry.
This action is out of plan. In current plan, this action is not necessany.
If you want to do this, create new analysis case.

Fig. 4.4-1 Operation out of plan

If this window appears it is because you have performed an unnecessary operation. If the operation was
in fact necessary, your analysis case setting was improper. Create a new analysis case and select a proper
analysis plan.

For more information about analysis case, refer to chapter 5.

4.5 User Control

User operation executed via Agent is stored as user-specific operation history.

In future version, there is possibility to provide services depending on usage situations based on stored
user information.

5. What Is an Analysis Case?

Agent manages the whole analysis session as an instance of “analysis case”. This is what is generally
known as a “project”.

It controls the following items as an analysis case,

e  Analysis type and analysis plan which is derived from analysis type.

e  Operation executed by user.

e  Various values input by user.

e File name and the file itself which is automatically created for each module of
ADVENTURE (all files are included).

Agent includes functionality to save an analysis case and then to restore later the saved state by reading
the saved analysis case. At that time, files for each module of ADVENTURE are automatically saved/
restored.

Using this functionality, the user may suspend and restart analysis operations with ease. However,
please be careful it doesn’t mean the interruption while solver, etc. is running.

To save analysis case, select “File(F)” > “Save Analysis Case (S)”. The file selection window will
appear. Select a folder in which to save and enter a file name. If the file name suffix is not “.iag”, it is
added automatically as the file name extension.

Files which were created automatically for ADVENTURE modules are saved in a folder called “(file
name).files” which is created in the same folder..

For example, if you save analysis case to My Documents\data folder as analysis.jag, a folder named
My Documents\dataranalysis.files will be created automatically and the file for each module will be
copied into it.

For reading an analysis case, select “File(F)”> “Open Analysis Case(O), and .iag from file selection
dialogue. Then saved plan, the set values and the files will automatically be restored and analysis can be
restarted.

To write over an existing file, select “File(F)” > “Save Analysis Case(S)”. To save as a different name,

13
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select “File(F)” > “Save Analysis Case As(A)”.
The .iag file format is the output of the workingMemory.AnalysisCase class using the serialization
mechanism of Java. The file format not intended for use by a different language.

6. Operation Instruction for Stress Analysis

First let’s look at the system of units in ADVENTURE. ADVENTURE's design does not depend on
any system of units. Thus ADVENTURE can generate analysis results in any system of units. Care
should be taken however to ensure consistency among units.

Immediately after Agent is started, a new analysis case and analysis plan is automatically prepared in
accordance with the standard analysis type which the administrator or user has set beforehand. For the
procedure to set a standard analysis type, refer to Appendix. 1.

The analysis settings currently used is indicated under the menu in the main window (Fig. 6-1). If you
wish to change to an analysis type different from the current one, create a new analysis case and let Agent
know what kind of problem you want to analyze.

For clarity, we will briefly explain the operation details using the analysis case “elShape.iag” which
may be found in the samples folder under the installation folder. The instruction for general operation
procedure will be addressed later.

5] ADVENTURE iAgent

Eile'(F} MeshiM} Analysis(A) Help(H)

Current analysis type

Analysis Type: Solid Analysis - Linear Elastic Analysis
Element Type: IGESITetrahedron - 2nd ordered
Cluster Usage: Single Processar

File Mame: (To be saved)

Fig. 6-1 Analysis settings currently selected

6.1 Reading elShape.iag

elShape.iag is an analysis case on an L-shape part which is one of the ADVENTUREs official samples.
Since information up to the results is included in this analysis case, it is possible to display the analysis
result directly. No errors occur if you execute any other operation at random. So, it is easier to operate for
a first time user of ADVENTURE.

To read the elShape.jag analysis case, select “File(F)” in the menu window > “Open Analysis Case(O)”.
The installation folder will appear as shown in Fig. 6.1-1. Select the “samples” folder and click “Open”
or doubleclick the “samples” folder(Fig. 6.1-2). Then select the elShape.jag file and click “Open” or
doubleclick the elShape.iag. The window will change as shown in Fig. 6.1-3. Since the message window
says: “Now you have finished all tasks...”, the whole processing is complete on this analysis case. In the
Operation flow window, the “end” stage at the bottom is green, indicating where you are.

This elShape analysis case is to generate second order tetrahedron mesh from the initial input of IGES
geometry file and execute a linear elastic stress analysis. Now let’s look at the analysis result. Select
“Analysis(A)” > “View Result(V)” from the menu window.

14
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g5 Select Analysis Case to Open

Look In: |ﬁ AGVOMAIND_12 > | = =

d bin

T doc

ire

1 samples

[ Uninstall_AdvOn\WWin0_12

File Name: || |

Files of Type: | iAgent Project file(*.iag) w |
| Open | | Cancel |

Fig. 6.1-1 Window for reading analysis case
f5d Select Analysis Case to Open

Look In: |Ij samples - | @ @ @ @E

9 elShape.files

D elShape.iag

File Mame: | |

Files af I'ype: | iAgent Project file(*.iag) > |
| ppen | | Cancel |

Fig. 6.1-2 In samples folder

Fig. 6.1-4 will appear and click “OK” in the window. The Visualtool window appears as shown in Fig.
6.1-5 and x-direction displacement in the analysis result is displayed as color contour map. It is also
deformed at the default magnification factor of 1.0. Maximum/ minimum value of displacements can also
be confirmed. Details of operation procedure will be explained later. Here we return to the beginning of
analysis procedure. Close the result display by selecting “File(F)” > “Exit(X)” in the Visualtool window.

The Operation flow is as shown in Fig. 6. 1-6. Click the gray button on the left of “Read IGES file” at
the top of the flow. The button changes to green and the message window says “To select IGES file...”.
In this way, instruction at any step can be confirmed. To start to read IGES file, select “Mesh(M)” >
“Select IGES file(I)” in the menu window and the window shown in Fig. 6.1-7 will be appear. Confirm
that a folder: advOnWin, is created in My documents automatically. Error.log is saved in it automatically.
Move from My documents to installation folder. If you go to samples folder, it will be displayed as Fig.
6.1-8, then select elShape.igs and click “Open”.

15
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Current analysis type
Analysis Type: Solid Analysis - Linear Elastic Analysis
Element Type: IGESTetrahedron - 2nd ordered
Cluster Usage: Single Processor
arne: CProgran Files\AdvOmming_1 ZisamplestelShape.iag

Mowe you has finished all
task. fyou want to
analyze new made| or
conditions, you can
repeat tasks.

EOpemliun flow z

Reead IGES e

Set node density
Make suiface patch
‘Make mesh

Set rmaterial property

Eemnund:ery. condition

ake Adventure input file

N decompose
Run slover

Display result

IEENNEEENEEEN

end

| o || cancer |

Fig. 6.1-4 Dialog after selecting the result display menu item

16
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File(F) Wiew(V)

\fariable:
il 07053418
-0.057123024

Displacement x it

rView

Deformation|1.0

Showmesh: [_|

To default settings ‘

7.053E-1

5.147E-1

3.241E1

1.335E-1

-5.T12E-2

e NN NN NN E NN

ADVENTURE SYSTEM

& Operation flow

start

Read IGES file
Setnode density

Make surface patch
Make mesh

Set matetial property
Set boundary conditian
Make Adventure input file
Setdisplay itern
Domain decompose
Run slaver

Dizplay result

en

Fig.

6.1-5 Display of analysis result Fig. 6.1-6 After completion of result display
E Open
Look In: |Ij Ity Documents b | @ @ I__°| @E
3 adwOnWin
3 My Music
1 My Pictures
File Mame:  (Solidl.igs |
Files of Type: | IGES fileq.igs) ~|
| open | | Cancel |

Fig. 6.1-7 File selection dialog for an IGES file

17
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Look In: |ﬁ_s:am'ple's "| @ @ @ @E

3 elShapefiles
[ elShape.igs

File Name: |e|8hape’.igs] |

Files of Type: | IGES file(*.igs) . |

| Open || Cancel |

Fig. 6.1-8 Selecting elShap.igs

6.2 Generation of Patch and Mesh

Next is the setting for node distance for mesh size control. Select “Mesh(M)” > “Set node density(M)”
(Fig. 6.2-1). The displayed value 3.0 indicates “Base distance” and was the value entered when this
analysis case was being generated. In this manner, user’s all inputs are saved in an analysis case. When
no values are shown for other data items, as in this case, it means that the node distance is uniform. When
you select a node distance, ensure that the mesh size is within the limit of your computer capacity, since
the mesh size is proportional to the cube of the node distance. The size of elShape are approximately
50mm on the longest edge and the sectional shape is 10mm x 10mm. This will not make a too large
number of elements if a 3.0 value is used.

Click “OK” without changing the value.

The next process is to generate surface patches. Select “Mesh(M)” > “Make Patch(P)” and the window
for patch generation will appear (Fig. 6.2-2). Click “OK” to start generating patches.

After patch generation, generate a tetrahedron mesh. Select “Mesh(M)” > “Make Mesh(M)” and a
window for mesh generation will appear (Fig. 6.2-3). Click “OK” to start generating mesh.

ﬁ Setting for node density
Set node density.
Base distance

|

Type || Range |Inten9;itynf'D..,|| reat file

on Point

on Line

ﬁ Make paich

-on Cylinder
Start make surface patches and merge.

it

remove
ok || cancel | | oK | | Cancel
Fig. 6.2-1 Settings of base distance Fig. 6.2-2 Generating surface patches
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The generation process is reported as shown in Fig. 6.2-4. After completion, mesh information is

displayed as shown in Fig. 6.2-5. Click “OK”. This completes patch and mesh generation. Next, set
material properties and boundary conditions.

E Mesh generation

fid Correct surface patches [g]

Start mesh generation. Mow correcting surface patches..

‘ OK H Cancel

Fig. 6.2-3 Mesh generationFig.  6.2-4 One of mesh generation processes

Mesh Information

Total # of elements is 2117sand,
the Total # on nodes is3943s.

Fig. 6.2-5 Display of mesh information

6.3 Setting of Material Properties and Boundary Condition

For material properties, input in order of “Analysis(A)” > “Set Material property(M)” > “Solid(S)” (Fig.
6.3-1). Since values are also already given as part of this sample, click “OK” without changing anything.

Incidentally, the items in gray are values that need not be set for current analysis type (linier elastic
analysis). If you want your analysis to consider gravity effect, tick “Gravity on” at the bottom.

Next, set boundary conditions. GUI module called BCtool which is newly developed for Windows is
used for it and Agent guides the operation procedure.

First select “Analysis(A)” > “Boundary Conditions(B)”, then the window shown in Fig. 6.3-2 appears.

£ Material properties
Set material properies.
Young's Modulus:
21000.0
Prisson’s Ratio
0.3

Mass density

FE0.0

Hardening Pararmente

o

|
5

[ Grawity on

oK | Cancel |

Fig. 6.3-1 Inputting material properties
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Since mesh in ADVENTURE contains no topology information as CAD, after extracting surface
triangles from the generated mesh, it is necessary to classify surface patches into faces based on normal
vector direction of each triangle on mesh surface. By this classification, boundary condition can be
attached face by face not triangle by triangle. As the resolution for grouping, the angle between the
normal directions is used. Practically, integer value to divide 180 degrees by shall be input. The larger the
value, the finer the face resolution becomes. Specify a divisor at (a) shown in Fig. 6.3-2. After inputting
the value, press Enter key so that the angle that indicates actual resolution appears on the right: (b). When
“OK” is clicked, the face is classified automatically and BCtool starts (Fig. 6.3-3).

ﬁ Set boundary condition

“ou'set houndary conditions.

At this time, faces should be identified by classifying surface
'mangles intoogroups. Ifthis is your first time or if vou failed in
‘xtracting a face properly, you select "Exract faces and set boundary
conditi a face extraction resolution by an angle.

[ (a) nrevious face extraction, vou select "Modity
‘bound without changing faces™

() Extract fiices and set houndary conditions.

Enter resol@tion for face extraction as a # of divisions in 180
degrees.

1801 (2.0 =900 h (b) L

(¥ Modify boundary conditions without changing faces.

0K | Cancel |

Fig. 6.3-2 Inputting grouping parameter of faces on mesh surface

At the same time, the Operation flow switches from current analysis procedure to operation procedure
of BCtool (Fig. 6.3-4). Refer to the message window that indicates operation procedure and explanation.
For model rotation, drag the left button of the mouse and for zooming, drag while pressing the mouse

wheel, the middle button or both right and left buttons at the same time, and for shifting, drag the right
button.
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{4 BCtool

ﬁ Operation flow

[ ]
=
=
=
I
[
=
=
=

start

Pick a nodersuface
[ECl-=[Displacement an ..
Inputwalue

Fick & nodel/surface
[BC]-=[Load on ]

Input walue

[File]-=[Exit}

end

Fig. 6.3-3 Start up of BCtool Fig. 6.3-4 Operation Flow of BCtool

For selecting face or node, just click objects with the left button of the mouse. As shown in Fig. 6.3-5,
the selected face turns green and the selected node turns black at the same time.

At first, we explain the setting procedure for displacement, since in the Operation flow window
displacement settings come ahead of load settings. After selecting face/node, select “Boundary
Conditions(B)” > “Displacement on Face(D)” in the menu of BCtool, so that the constraint for the face
can be specified (Fig. 6.3-6).
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25 BCtool (M=1E3
File{F} Miew(M} Boundary Conditions(B}

Fig. 6.3-5 Window of BCtool

In fact, the constraint setting is also used for the prescribed displacement. When only the directions to
constrain is ticked and specified as zero, it can be constraint. If a value other than zero is entered, it
specifies prescribed displacement.

When the “Boundary Conditions(B)” > “Displacement on Node(D)” is selected without changing
face/node selection, constraint or prescribed displacement at the selected node can be specified as shown
in Fig. 6.3-7.

E Displacement on face

Face number = 7

X |0 |

Hode number = 164

¥ |0 |

My |0 | WY |0 |
iz |0 | Mz |0 |

| ok | canca | | ok | cance |

Fig. 6.3-6 Specifying displacement on face Fig. 6.3-7 Specifying displacement on node

Next, select face/node for load similarly (Fig. 6.3-8). By selecting “Boundary Conditions(B)” > “Load
on Face(L)”, the load on the face can be specified as shown in Fig. 6.3-9. Tick necessary directions and
input each component of the load vector. Bear in mind that the load is applied per unit area in this case.
Enter values other than zero at least in one space. You will be warned if zero is entered for all values (Fig.
6.3-10). If you select “Boundary Conditions(B)” > “Load on Node(N)” with the same face/ node
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selection, you can specify the load at the selected node as shown in Fig. 6. 3-11.

B BCtool EEX
File{F} View(\} Boundary Conditiohs{B)

Fig. 6.3-8 Specifying a face/ node to set load

To confirm the settings you just entered, go to “View(V)” > “Boundary Conditions(B)” from BCtool
menu (Fig. 6.3-12). A load on face 4 (1.0 per unit area in x direction) is described in line 3 to 5, and
constrains on face 7 is described in lines 6 to 8.

ﬁ |Load on face E] E Enter a non-zero value at least in ... gj

Face number = 4 Face number = 4

Vi |0 X |0 |
WY [0 Wiy |0 |
Wz [0 iz |0 |

| OK ” Cancel | | OK H Cancel |

Fig. 6.3-9 Specifying load on a face Fig. 6.3.10 Warning when all the values are zero
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E Load on node g|

Hode number = 313

WX |0
Wy |0
Wz |0

| ?OK H Cancel |

Fig. 6.3-11 Specifying load on a node

The top line displays gravity acceleration, which will not take effect unless the combo box “Gravity
on” was ticked at the window for material property setting (Fig. 6.3-1). After completion of boundary
setting, select “File(F)” > “Exit(X)” from the menu of BCtool to close BCtool. The boundary conditions
are saved to a file automatically and identified by Agent, so that there is no need for the user to save
conditions.

Confirm boundary conditions

gravity 0.00.0-9800.0
houndary &
loadOnFaceGroup 4 001.0
loadOnFaceGroup 401 0.0
loadOnFaceGroup 4 0 2 0.0
dispOnFaceGroup 70000
dispOnFaceGroup 701 0.0
dispOnFaceGroup T 0200

Fig. 6.3-12 Confirming boundary conditions

Several text files are created during the operation of boundary condition setting. Next, select
“Analysis(A)” > “Convert to Input File(C)” to create an integrated input file in the binary format (Fig.
6-3-13). This concludes setting material properties and boundary conditions.

f& Create input file

Make an input file for salver.

| OK || Cancel |

Fig. 6.3-13 Creating input file for solver
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6.4 Running Solver

Before executing a solver, select items for results display and perform domain decomposition.

For setting items for result display, select “Analysis(A)” > “Set Result Display Item(O)” > “Solid(S)”
from the menu window (Fig. 6.4-1). The items displayed in black are in effect for the current analysis
type and all available items are ticked already. Click “OK”.

Although domain decomposition was originally required only for parallel analysis, please understand
that it is needed even for single CPU analysis according to the characteristics of software
ADVENTURE Solid. Select “Analysis(A)” > “Domain Decompose(D)” from the main menu (Fig.
6.4-2). There is an option for domain decomposition, However, do not change anything and click “Start”
as long as you use BDD solver, which we recommend.

After the above operation, calculation by solver commences. Select “Analysis(A)” > “Run Solver(R)”,
then the window as shown in Fig. 6.4-3 appears.

If you want to give various options to the solver, give them using this window. Items that are not
explicitly set will be set to standard solver settings.

In most cases, you just have to click “Start” and leave the settings as they are.

£ Select display items

Select items youwant to display after analysis.

[l Displacement [¥l ReactionForce:

[ EgunsalentSiress [l ModalEquivalentStress

[ EqunralentStressipintegrationPoint [ stress

[¥] HodalStress [ stressenintegrationPaint
inalStress [ HodalPrincipalStress

alStress@integrationPaint [ Strain

[¥| NodalStrain [ strain@dntegrationPaint

[ PrincipalStrain [ NodalPrincipalStrain

[ Principais ipintegrationPaint [ Plasticstrain

[ MetalPlasticstrain [ PrasticstraingmtegrationPaint

[T EqtnralentPiasticSirain [ MadalEqunialent PlasticStrain

[ EqursalentPiasticSiraindintenrationPo,., [ YieliStress
] MedalfiekiSiress

[ piasticState

oK | ‘Cancel |

Fig. 6.4-1 Selecting result display items
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ﬁ Domain decompose
Run domain decampose.

Yaucan input domain decompose option, Select what parameter you want to set
and inputvalue.

) Input # of subdomainsipart
(@ Input # of elementsisubdomain

A # of elements

(B3 # of parent machines

(CY# of subdarnains in a parent machine
(D # of elements in 3 subdomain

T A

T =150 ©
1@ 1

| Start | Cancel

Fig. 6.4-2 Domain decomposition

In this case, the default BDD type will be selected. For your information, the CPU time required for
this analysis on a laptop PC running Windows XP with Pentium Mobile 1.3GHz, 1GB memory is shown
in Table 6.4-1. Please use this table as a rough guide since calculation time will be influenced by presence
of OS’s services, remaining capacity of hard disk or virus monitoring software, etc. In the case of the
sample analysis: elShape, it took 3 seconds, 22MB, with the number of iterations to convergence 26 on
the same machine (solver type is BDD).

ﬁﬂun solver

Rur solver.

ou can set aptions for solver: Check iterns to enable and setwalue ifyou need. IT
iteims are hot checked, solver uses defaulivalues.
If yau sefect “CG" for solver fype and you had not set"# af subdomainsipart’ 1 at
Diomain Decompose window, you must et of subdomainsipart’ 1 and run domain:
decomposer agair. :

1 Select

& [htegnation [] & Point Integration

.
TR S T |
@ Yohame

) Shear

‘ is_i-tal"_t' ‘ Cancel

Fig. 6.4-3 Settings of solver options
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After clicking “Start”, solver begins to analyze. During analysis, the window shown in Fig. 6.4-4 is
displayed. The current version of Agent cannot display convergence history in real time (Future versions
will address it as far as is possible). For solver interruption, terminate the process of advsolid-s.exe using
the “Process” tab of the Window’s Task manager. Fig 6.4-5 will be displayed. If you click “Read details”,
you can confirm convergence history up to interruption (Fig. 6.4-6).

Table 6.4-1 Reference CPU time for each solver type
(Problem description: Bending of an L-shape part, total elements 56.977, total nodes 84,947)

Solver type Time Used memory | Iteration to Time/ Iteration
(Second) (Mbytes) convergence | (Second)

BDD 158 640 40 4.0
BDD-DIAG 139 429 43 32

HDDM 1109 343 2140 0.5
CG(1CPU=I1 domain) 660 174 3727 0.2

HDDM (stiffness matrix | 17175 55 2140 8.0

not stored in memory) (4hr 46min.)

£ Solver @

Mowe running solver...

Fig. 6.4-4 During solver run

Execution error

An error occured during * Run slover *,
Please change previous setting or check ingerit configuration, and retry.

-Command log is writtenin :
-C:iDocuments and Settings\Akio Mivoshithy DocumentsiadvOnWinierror.log

| Readetas | | close |

Fig. 6.4-5 Error display on interruption by Task manager
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ﬁ Detailed execution error
exit code=1 =

=====COProgram FilesWAdvOondind_1 Abinmadvsolid-s.exe -result--disp --reac --estr-n
-str-n --prstr-n --stra-n --prstra-n .
Starting CAProgram Files\AdvOnWind_1 Zhinadvsalid-=s.exe (Yersion: 1.1
Date: Fri Apr 28 11:44:50 2008
Options: -result --disp --reac --estr-n --st-n --pratr-n --stra-n --pratra-n .
[0] got num_parts =1 from Smaodelfadvhddm_in_0.ady
[0] Host: #°. |~ Rank 0, Group: 1, RankinGroup: 0, System PID: 1548
[0] Start reading fmodelfadvhddm_in_0.adv, time 0.015
[0] Start re-reading Smodelfadvhddm_in_0.adv, time 0.078
[0] Finish re-reading fmodelfadvhddm_in_0.adv, time 0.078
Start solver time 0.083
CGloop 0: Cony 1.000000e+000, Morm 1.232834e+003, time 4.531000
CGloop 1 Conv 7.259447Fe-001, Narm 8.949694e+002 time 4.718000
CGloop 2: Conv4.778560e-001, Norm 5.891171e+002, time 4921000
CGloop 3: Conv 2.801761e-001, Marm 3.454106e+002 time 5.125000
CGloop 4: Conv1.860959e-001, Naorm 1.924403e+002 time 5.343000
CGloop 5 Conv 8.997468e-002, Morm 1.109238e+002, time 5.578000

]

close ‘

Fig. 6.4-6 Convergence history until interruption

6.5 Result Display

For result display, Visualtool which is a newly developed GUI module for Windows is used. Select
“Analysis(A)” > “View Result(V)” from the menu, then the confirmation window (Fig. 6.5-1) will appear.
In this window, the function of Visualtool is explained. After clicking “OK”, Visualtool starts (Fig. 6.5-2).
Unlike when starting BCtool, the Operation flow does not change to the operation procedure for
Visualtool. This is because the operation procedure is simple and it is difficult to specify the order of
operation in advance. The result displayed in Fig. 6.5-2 is for the elShape analysis. Please check whether
you recover the same results.

Visualtool displays results of one component as a color contour at start up. In this example, x direction
displacement is displayed as is shown on the right side of the label “Variable:” in the block just beneath
the menu bar. Below the component name, maximum and minimum values of x direction displacement
are displayed. Following them, the magnification factor of deformation is indicated as 1.0 in the block of
“View”. You will see that the vertical area of the L-shape is leaning slightly to the right. There is a check
box “Show mesh:” below “Deformation”. Tick the box to simultaneously show mesh (Fig. 6.5-3). The
model is slightly rotated since mesh would be difficult to see if a model face is parallel to the plane of the
display.

Mouse operation of rotation, etc. is the same as for BCtool. For model rotation, drag the left button of
the mouse, for zooming, drag while pressing the mouse wheel, middle button or both right and left
buttons at the same time, and for translation, drag the right button.

Mesh display is canceled by clicking the check box again.

& Display resulis

Display results.

Deforrmed madel and a calar cantour platwill be
displayed. Yol can Switch scalar vatiahle
components and showe mesh and digital resut
alues by picking & node, :

‘ | ‘Cancel

Fig. 6.5-1 Window for visualization start-up
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To change the magnification factor of deformation, modify the value of 1.0 and press the Enter key. If
you wish to display the undeformed shape, set “Deformation” as 0. To restore the initial view after
changing view settings, click “To default settings” in the View block.

In addition, to switch display components, pull down the combo box on the right of “Variable:” in the
top block and show other displacement list. Select one and click it to switch (Fig. 6.5-4). An important
function the setting panel does not have but is accessed via the menu is “View(V)” > “Pick-node
mode(N)”. Using this, coordinate values at the picked node and the nodal value of the currently selected
variable component can be displayed. As shown in Fig. 6.5-5, the block titled “Node info” will be added
to the setting panel and the value such as “Node ID” will be indicated. Moreover, the picked node will be
highlighted in yellow as shown at the blue area in the figure.

This is the end of operation instruction for stress analysis using the sample case elShape.iag.

ﬁ Visualtool
File{F) View(V)

Wariable: | Displacement x
Maximum:0.7053415
Minimum: |-0.0571 23024

View

Deformation|1.0

Show mesh; |

To default settings: |

5.147E-1

-5.712E-2

Fig. 6.5-2 At Visualtool start-up (values are recovered from sample elShape analysis case)
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ﬁ Visualtool
FileiF)  View(V)

\fariable: | Displacement 2

Maximum:|0. 7053418
Minimum: |-0.057123024

iew

o T
Deformation|1.0

Show mesh: [
To default settings |

7.063E-1

5147E-1

1.335E1

A e P _

: =;.71:fE-2

ﬁ Visualtool
File(F)  View(\)

Variable: | Displacement x
Maximum:Displacement x
Minimum: |Displacement y
Wew_uisplacemem z
ReactionForce x
Defor ReactionForce y
ShoWReactionForce z
HodalEquivalentStress
NodalStress xx

7.063E-1

1.335E-1

e —————rmmam

=;,?1?E-2

Fig. 6.5-4 Switching variable components to display (values are restored from elShape analysis case)

30



ADVENTURE SYSTEM

ﬁ Visualtool
FileiF)  View(V)

\fariable: | Displacement y

Maximum:|0.37323904
Minimum: |-3.061119E-4

View
Deformation|1.0 4 7A9E4
LS Pl =g
Show mesh: [
To default settings |
Naode info Ao 2 799E-1
Hode ID 60
X coordinate: -20.936
¥ coordinate: 8.1324
£ coordinate: 10.0

Displacementy: 0.009877603

Fig. 6.5-5 Information display at node (each value is left as elShape analysis case)
7. Instructions of Other Functions
7.1 Creation and Saving of an Analysis Case
To start a new analysis case, select “File(F)” > “Create New Analysis Case(N)” from the menu window.
You will be asked whether you wish to save the current analysis case (Fig. 7.1-1). If you need to save it,
click “Yes” and if no, click “No”.

Save current Analysis?

%“ Save current Analysis?

ez

| Yes || mo | cancell

Fig. 7.1-1 Confirmation of the saving an analysis case

From the subsequent window, Agent starts to ask the user about their intensions in creating analysis
case. Click “Next>" and go to the next stage (Fig. 7.1-2). First, select the type of problem to analyze.
Since Agent currently supports only structure analysis, click “Next>" without making changes in the
window (Fig. 7.1-3). Second, select a type of structure analysis. Again, since the Agent currently supports
only linier elastic analysis, just click “Next>" (Fig. 7.1-4).
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EE Start Analysis Planning

Infollowing windows, you enter ana_llitsis type, usage of cluster and
L : elerment type. Then Dwill make analysis plan for you,
[ ] About analysis Type: ¢ : :
Sitart by clicking "Mext! huttar,

= About Analysis Subtype

[ ] About Element Type:

E-—‘ start

| Cancel || < Back || Next > |

Fig. 7.1-2 Start of asking user intensions

ﬁ Analysis Type

lg | — start

— Select Analysis Type.
Ahout Analysis Type:

® Solid Analysis
= About Analysis Subtype

[ ] About Element Type:

E-—‘ start

| Cancel || < Back || Next >

Fig. 7.1-3 Asking user intensions Part 2

At the last window Fig. 7.1-5, you must specify two items. One is the model type to input (Geometry
model block) and the other is element type (Analysis model block) to use. There are three types for input
geometry: IGES files which are a CAD models, mesh file (*.msh) and surface patches (*.pch) in
ADVENTURE format. *.pcm surface patch file is supported if it has only 1 volume(single material type).
The supported IGES file format will be explained later in chapter 10.1.

R Analysis Type(Subtype] - Solid Analysis

@-— start : )
= Select Analysis Subtype for:

L : Salid Analysis
[ ] About Analysis Type: ;

< o (@ Linear Elastic Analysis
AboutAnalyms Subtype

[ ] About Element Type.

E._

start

| cancel | <Back || mext>

Fig. 7.1-4 Asking user intensions Part 3
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Ea Element Type

E— start
Select Model Type.

[ ] About analysis Type:

J_ _ -Geometry model Analysis model
[ ] About Analysis Subtype @ IGES ) Tetrahedron
& e e ) (Mesh) 23 Hezahedron - 2ni ardered
‘ ' ) Patch 21 Hexahedran
E--— start i@/ Tetrahedron - 2nd ordered
Z) Read mesh file

| cancel | <Back || wext>

Fig. 7.1-5 Asking user intensions Part 4

Supported element types are the first and the second order tetrahedron. “Tetrahedron” means the first
order tetrahedron. After selecting one for Geometry model and Analysis model, click “Next>". If you
select “(Mesh)” for the Geometry model, the display in the Analysis block changes as in Fig. 7.1-6.

After clicking “Next>", the display in the menu window changes as shown in Fig. 7.1-7. Follow the
instructions given by Agent.

To save a current analysis case, select “File(F)” > “Save Analysis Case As(A)” or “File(F)” > “Save
Analysis Case(S)”. Even if a latter menu item is selected at the first time, the dialog for saving an

analysis case will be displayed as in Fig. 7.1-8. Specify a file name for analysis case (*.iag). “.iag” will
be added automatically even you do not put it.

EE Element Type

’Q— start

=
Select Maodel Type.
[ ] About analysis Type:

L -Geometry model Analysis model
L] About A EIREE ) IGES ) Tetrahedron
: ® (Mesh) an - 2ntl ordersdd
ﬁ About Element Type: @ (Meshy 2k préieet
‘ ) Patch
|_E—!-'— start i Teirahedron- 2nd-ordered
i®) Read mesh file
| Cancel || < Back || MNext >

Fig. 7.1-6 Asking user intensions Part 4-2

& ADVENTURE iAgent
File(F) MeshiM) Analysis(f) Help(H)

Current analysis type

Analysis Type: Solid Analysis - Linear Elastic Analysis
Element Type: (MeshiiRead mesh file

Cluster Usage: Single Frocessor

File Mame: (To he saved)

Fig. 7.1-7 Changed analysis case
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f] Select Analysis Case to Save

Save In; ‘E AdvOnWiIng_ 12 b | @ @ @ @E

= bin

T doc

Cjre

— samples

O3 Uninstall_AdvOn\WinD_12

File Name: | |

Files of Type: | ifgent Project file(*.iag) - |

| ‘Save || Cancel |

Fig. 7.1-8 Dialog to save an analysis case as a different name

7.2 Reading Geometrical Model and Display of Surface Patch/ Mesh
“Mesh(M)” > “Select AdvCAD File(C)”

This function is not currently available.

“Mesh(M)” > View Patch(V)”
Specify like:

VRMLViewer = c:/Program Files/Meshman_ViewerV0_7/Meshman_ViewerVer.0.7beta.exe

in line 40th of the iAgent.conf file in the installation folder. The absolute path of the surface patch
file, Solid.pcm will be passed to the program specified on the right hand side of “=" as the first
argument. Any programs that satisfies this specification can be used. Change to this configuration
will be reflected when this program is started after the modification. At present, Meshman Viewer
(Free) of Insight, Inc. is identified as an applicable program.

“Mesh(M)” > “View Mesh(H)
Agent specifies the same program as for surface patch as a viewer for tetrahedron mesh. In other
words, the visualization program described in iAgent.conf needs to correspond to both of *.msh
and *.pcm.

“Mesh(M)” > “Load Patch(R)”
A surface patch file is read. Specify the surface patch file in the dialog shown in Fig. 7.2-1. A
* pcm file that has only one volume is also readable.

“Mesh(M)” > “Load mesh(L)”
A mesh file is read. Specify the mesh file in the dialog as shown in Fig. 7.2-2.
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Look In: | 1 My Documents

3 advOnWin
7 My Music
1 My Pictures

File Name: | |

Files of Type: | Surface patch file{*.pch) > |

| Open || Cancel |

Fig. 7.2-1 Reading a surface patch file

Look In: | ] My Documents

= advOnwin
1 My Music
] My Pictures

File Name: | |

Files of Type: | Mesh file(*.msh). > |

| Open || Cancel |

Fig. 7.2-2 Reading a mesh file

7.3 Boundary Condition Setting Function
Additional explanation concerning the function of BCtool.

“File(F)” > “*Open .pch & *.pcg(0)”
This is the function to use only when you use BCtool as a standalone tool. It will not be used when
you use BCtool via Agent.

“File(F)” > “Save *.cnd(S)” and “File(F)” > “Save *.cnd as(A)”
These are also functions to be used only when you use BCtool as a standalone tool. It is not
required when you use BCtool via Agent.

“View(V)” > “Model Info(I)”
Model information as shown in Fig. 7.3-1 will be displayed.

“Boundary Conditions(B)”” > “Clear Boundary Conditions(C)”

A confirmation dialog as shown in Fig. 7.3-2 will appear. If it is ok, click “OK”.

“Boundary Conditions(B)” > “Gravity Acceleration(G)”
After inputting each component of the gravity acceleration vector in the dialog of the gravity

35



ADVENTURE SYSTEM

acceleration - Fig. 7.3-3, click “OK”. This function is effective only when you select the checkbox
“Gravity on” in the setting of material properties mentioned above at section 6.3.

Model information [g|
File namefpch) C:IDOCUME~1xAKIOMI~11LOCALS~1ITempIadenWinIlempISoIid_E.D.pch"
File name(peo) CADOCUME ~118KIOMI~1ILOCALS ~11TempladvOnyintemplSolid_2.0.peal
Murmnber of nodes 533
Mumber of surface triangles 1062
Connectivity of closest triangle ooo
Picked face ID Mo face picked
Ficked node 1D Mo node picked

Fig. 7.3-1 Display of model information

EE Set gpravity acceleration g|

Set 'gra'ﬁiy acceleration
Clear boundary conditions : X 00

#¥ |00

‘May clear boundary conditions? Wiz |-9800.0

| ok | canca |

Fig. 7.3-2 Confirmation to clear boundary conditions Fig. 7.3-3 Setting of gravity acceleration

7.4 Domain Decomposition Function

When using the domain decomposition function, care must be taken if you choose the CG method as
the solver. The number of subdomains per part is to be one. In the dialog displayed when you select
“Analysis(A)” > “Domain decompose(D)” from the main menu (Fig. 6.4-2), select the radio button
“Input # of subdomains/part”. Then the item (C) i.e. the number of subdomains in a parent machine
switches from disabled state to enabled state. Enter 1 in the item (C) (Fig. 7.4-1).
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g4 Domain decompose

Run domain decompose.

You caninput domain decompose option. Select what parameter_yuu wantto set
and inputwalue.

(® Input # of subdomains/part
_ Input # of elementsisubdomain

&) # of elements

(By #0f parent machines

Gy # of subdamains in a parent machine
(D # of elements in & subdomain

1T A

T - B}
1(e)x|1| =3 |

| Start || Cancel |

Fig. 7.4.1 Setting domain decomposition parameter for the CG method
The figure for the item (D) changes automatically so that equality holds.

1.5 Solver Execution Function
Here is the instruction that has not been given in the instruction for dialog of solver option settings in
Section 6.4. With the “Element” tab, options for elements can be set. (Fig. 7.5-1).
o If you select the “5 Point Integration” checkbox, a 5 point integration will be used for element
integration (this option is available only for the second order tetrahedron).
With “File I/O” tab (Fig. 7.5-2), the following settings on input or output of files are available.

o If you select the “Parallel File I/O” checkbox, input/output of files is performed in parallel on each
process.

e Maximum memory size can be set for each process.
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@Run solver

Run solvar.

ou an set options for solver: Check items to enahbla and setvalue if you need If
iterms are not checked, solver uses default values.
Ifyou select "CG! far solver type and you had not set"# of subdomainsipart” 1 at
Dormain Decompose Windciw,_ you rust set"# of subdomainsipart' 1 and run domaim
decomposar again. '

[] & Point Integration

| Elart H Cancel

Fig. 7.5-1 Element option settings when running solver

With the “Solver” tab (Fig. 7.5-3), the following settings for the solver/ iterative method are available.

o Type of solver by ticking “Solver type”.

o Tolerance for convergence of CG method by ticking “CG Tolerance”.

o The upper limit for the number of CG iterations by ticking “Max CG Loop count”.

e Memory saving by not memorizing a stiffness matrix by clicking “Not Keep K-Matrix” (valid only
for the HDDM solver).

e On ticking “Regr. Parameter” you can specify regularization parameters for Neumann-Neumann
preprocessing (valid only for the BDD solver).

o Setting the tolerance for global convergence by ticking “Newton Tolerance” (currently not
available since it applies only to non-linear analysis).

o Setting the upper limit for the total number of iterations by ticking “Max Newton Loop” (currently
not available since it applies only to non-linear analysis).
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Eﬂﬂun solver

R solver.

ol can set options for solver. Check itemns to enable and satvalue ifyou nead If
iterns are not checked, saoler usps.d_efa Litvallues:
Iryou select "CG" for salver type and you had not set"# of subdomainsipart’ 1 &t
Dornain Decompose window, you most set " of subdomainsipart’ 1 and run domain
decormposer again. :

[_I'Parallel File )0 [Z] Max Memory Size:

| Eta_rt | Cancel
e

Fig. 7.5-2  Option settings on file input/output when running a solver

EERun salver

Run soluar.

ou can set options for solyer. Checkitems to enahle and setvalue ifyou need. If
itetns are not checked, solver uses default values.
Ityou sefect G5! for solver tvpe and you had not set'# of subdomainsiost 1 at
Comain Decompose window, you must set s hféuhdﬂmainsfpaﬂ' 1 and fun darmain
decomposer again. ‘ :

[¥] iSuhrer type [ CG Tolerance

{7} CG Solver

{_ HDDM Sohser
% BDD Solver
3]

[ Max CG Laop count [T Mot Keep K-Ratriz
| [ 0
[] Regr. Parameter [ Hevdon Tolerance
| [

[E] Max Mewton Loog

| Start | Cancel

Fig. 7.5-3 Solver option settings when running a solver

7.6 Result Visualization Function
There are additional instructions for functionality of Visualtool.
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“File(F)” > “Save Image(S)”

The image displayed in the visualization area can be captured and saved in JPEG format (Fig.
7.6-1).

“View(V)” > “Projection(P)” > “Orthographic(O)”

Switches to the parallel projection where far objects and near objects appear at the same scale.
Zooming capability is disabled.
“View(V)” > “Projection(P)” > “Perspective(P)”.

Switches to the perspective projection. This is the default (Fig. 7.6-2).

Save Iin: ‘ﬁ My Documents hd | @ @ I__°| @E
7 achyOnWin
7 My Music
[ My Pictures

File Name: | |

Files of Type: | JPEG Images

ﬁ Visualtool
File(F) View(v)

Variable: | Displacement ¥

Mazimum|0.7053418
Minimum: |-0.057123024
View

Deformation|1.0

Show mesh: [

T.053E-1

To default settings: |

Fig. 7.6-2 Orthographic view
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8. Procedure for Standalone Use of GUI Tools

8.1 Procedure for Standalone Use of BCtool
Standalone use of BCtool is available only in Japanese mode. If you wish to use it in Japanese mode,
please refer to the Japanese manual.

8.2 Procedure for Standalone Use of Visualtool
Standalone use of Visualtool is available only in Japanese mode. If you wish to use it in Japanese mode,
please refer to the Japanese manual.

9. Sample File

Sample files are prepared in the folder “samples” which is in the folder where ADVENTURE on
Windows is installed. Table 9-1 shows the list of sample files.

Table 9-1 Sample files

File name (or folder name) Explanation
elShape.igs IGES file of an L-shape part
elShape.iag Analysis case using the IGES file of an L-shape part

All files in this folder are related to the elShape.iag
analysis case.

Caution: if any one file is deleted, the analysis case
elShape.files(] will not be readable.

In this analysis case, whole process is complete.
Therefore if this analysis case is loaded, Results can
be shown without calculation.

4 files that begin with cShape Sample files for a standalone use of the BCtool.
Solid.msh Sample files for a standalone use of visualization
initialize.list tool.

Displacement.dat
NodalStress.dat
MaximumNodalPrincipalStress.dat

10. Analysis of An Arbitrary Shape File

10.1 IGES File
IGES files applicable to the ADVNEURE on Windows have a number of restrictions. The following is
an excerpt from the manual of ADVENTURE _TriPatch.

*kk Start of excerpt. ¥k

(1) Compliant with IGES specifications Ver5.3 (ASCII format)

(2) Supports NURBS (Non Uniform Rationalization B-spline Surface) curved surface solid format.
* When IGES data is created as solid input, entity number 186 must exist.
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(3) The program assumes IGES files are created by one of the following CAD programs.
a. - DEAS Master Serise 8

b. MicroCADAM V4R2

c. Any other CAD that uses DESIGNBASE as a kernel

(4) Supported entities
No Entity number

100

110

124

126

128

186

502

504

508

510
11 514

wk End of excerpt. ¥k

O 0 9 O D AW N =

—_
o

10.2 Surface Patch File

Entity name

Circular arc

Line

Transformation matrix
Rationalization B-spline curve
Rationalization B-spline surface
Manifold solid B-Rep object
Vertex

Edge

Loop

Surface

Shell

Since the current program cannot handle multi-volumes, these instructions are related to *.pch format

only. Refer to this section for surface mesh conversion from other formats. Connectivity of each triangle

is clockwise as seen from outside of the object.

576 ->1st line, total number of nodes
-2.0 -2.5 0. -=>576 lines data, nodal coordinate values X, y and z for the Oth through 575th node

Snip

1148 ->total number of triangles
259 0 28 ->1148 lines data, connectivity of the Oth through 1147th triangle element

Omit the rest

10.3 Tetrahedral Mesh File

The extension is msh. Both the node number and the element number start at zero. Connectivity of the

tetrahedron is as shown in Fig. 10.3-1. The following is an example of a second order tetrahedron mesh.
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Fig. 10.3-1 Connectivity of tetrahedral element in ADVENTURE

3313 ->1st line, total number of elements

28 023 259 851 852 853 854 855 856 ->3313 lines data, connectivity of the Oth to 3312th element
Snip

5588 ->total number of nodes

-2.5-2.5 0 ->5588 lines data, nodal coordinate values x, y and z for the Oth to 5587th node
Omit the rest

11. Log and Work Folders

11.1 Log

An execution log of each ADVENTURE module/ tool is saved in a folder created as advOnWin under
“My documents”. Refer to these files when you need detailed log information on ADVENTURE
modules/ tools. The following Table 11-1 shows the relation between module/ tool names and log file

names.
Table 11-1 Log file names of ADVENTURE on Windows
Function Module name/ Tool name Log file name
Surface patch generation TriPatch CreatePatch.log
Surface patch display External mesh viewer ViewSurfaceVRML.log
Surface patch correction advtmesh9p.exe CorrectPatch.log
First order mesh generation | advtmesh9m.exe GenerateMesh.log
Conversion to second order | advtmesh9s.exe AttachSecondNode.log
mesh
Mesh display External mesh viewer ViewMeshVRML.log
Surface extraction faceOfMesh.exe/makepch.exe | CreateSurfaceGroup.log
Input file creation makefem.exe ConvertAdvIO.log
Domain decomposition adventure metis.exe ExecDomainDecomposeForWin.
Log
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Stress analysis advsolid-s.exe ExecSolverForWin.log
Converting results into text | hddmmrg.exe ExecHddmMerg.log
format

Saving an error message whatever the module generates an | Error.log

CITOr.

Agent itself would not normally output a log. If you need a log report for a bug, edit the following two
lines in the file AdvOnWin0O_12.lax in the folder where the program is installed.

lax.stderr.redirect=

lax.stdout.redirect=

Change the above lines as follows:

lax.stderr.redirect=console

lax.stdout.redirect=console

After saving the .lax file, start the program normally, a “command prompt” window will appear
containing the log. Caution: when you shut down this program, the “command prompt” will disappear. If
you specify a specific file name instead of “console”, the “command prompt” window will not appear
and a log will be recorded in the file specified. Be sure to use two consecutive [ symbols as a separator
for each folder name as in the following example: C:\\tmp\\advOnWin0_12.log.

11.2 Work Folder
When you are using this program, the program automatically creates a work folder
Documents and Settings\your user name\Local Settings\Temp\advOnWin\temp\
Be careful if you delete files in this folder while this program is running, an error will occur. They may
be deleted after the program has been shutdown.

12. Modification of the Maximum Value for Heap Memory

Depending on the scale of problems being analyzed, heap memory for the Agent (especially for
Visualtool) may be exhausted. In such a situation, the program will stop responding. Check if you can see
the log of Agent using the procedure described in chapter 11. If you can, the following will be seen on the
last line.

java.lang.OutOfMemoryError
Edit the following lines in AdvOnWin0 12.lax to increase the initial value and the maximum value of the
heap memory. The default is 128MBytes and 512MBytes respectively. Please be careful that the memory
does not mean the one the solver uses.

# LAX.NL.JAVA.OPTION.JAVA.HEAP.SIZE.INITIAL
# Initial heap memory
lax.nl.java.option.java.heap.size.initial=128M

# LAX.NL.JAVA.OPTION.JAVA.HEAP.SIZE.MAX
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# max heap memory

lax.nl.java.option.java.heap.size.max=512M

13. Uninstalling Procedure

Select “Control Panel” and then “Add or Remove Programs” from “Start Menu” on Windows (on
Windows 2000, “Start” > “Settings” > “Control Panel”). Select “AdvOnWin0_12” from the list of
installed programs, then click the “Remove” button. The window shown in Fig. 13-1 will appear and
click “Uninstall” (Fig. 13-2). After completion of uninstalling, the window shown in Fig. 13-3 will appear.
Click “Done” (If you have saved data files to the samples folder, etc., they will not be deleted).

&1 Uninstall AdvOnWin0_12

/Aoutto uninstall...

AdvOnitind_12

This will remaove features installed by InstallAnywhere, Itwill not
remove files and folders created after the installation..

Previous | Uninstall |

Fig. 13-1 Start of uninstalling

/Plea_se wwatt while Installinywhere's uninstaller
/ | removes the following features...

Files...

‘Shotcuts...

Launchanywhere

Folders...

Registry...

CER

Uninstalling...

Fig. 13-2 During uninstalling
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&1 Uninstall AdvOnWin0_12

Uninstall Complete

-Int_[u uction The fallowing iterms could nat be remaved:
Uninstalling... ;-'.
[ Uninstall Complete

Unable to remowe directon: CAProgram FilesvdvOnitind_12'zamples

Fig. 13-3 Uninstalling complete

14. FAQ

The following Table 13-1 is a FAQ list.
Table 13-1 FAQ
# Question Answer

1 | Can you change the operating method | We cannot change it since this software is
from the current menu based one to the | based on the idea of iAgent that the program
Windows wizard type in which a dialog of | can be used as an ordinary software without
next step is displayed one after another? users relying on wizards or guidance after
they have become familiar with it.

2 What is the appropriate parameter value of | Here, we applied a value within the
domain decomposition? recommended range given in the manual for
ADVENTURE _ Solid. For the range, refer to
the manual. For the CG method, use caution.
(Section 7.4)

3 | After inputting a density value in the | To move focus from the area where to input a

“Setting for node density” dialog, focus | value (TextField), press the Tab key while
cannot be moved by means of the Tab key. | pressing Ctrl. Also, to move focus in the
reverse direction, press the Tab key while
pressing Shift + Ctrl.

4 | Zoom cannot be used after switching | This is the specification for the orthographic

projection method to orthographic view in | view since its view point is infinite.
Visualtool. However, this may be possible by changing
field of view, etc. The issue is under

investigation.
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Is there any problem when a caution like | There is no risk although the following three
“harmful script is included” is displayed | scripts are used for start-up of
on surface patch generation, boundary | ADVENTURE modules.

condition setting or result display? ADVENTURE_TriPatch.js

msh2pch.js

hddmmrg_all.js
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Appendix.1. Format of Configuration File

A1.1 The Common Configuration File

The common configuration file is a configuration file common to all the users of Agent. Since there is
no GUI tool for modification of the configuration file currently, it must be modified by means of a text
editor.

The common configuration file is located at “installation folder of the program[liAgent.conf”. Setting

items in the current version are as follows.

*DefaultAnalysis =(default analysis type)

*DefaultParallel = (default method to use cluster. The first letter
should be in lower case.)

*DefaultMesh = (default method of analysis model creation)

*DefaultModel = (default input geometry model type)

TriPatch.PatchGenerator = cscript.exe (relative path of ADVENTURE TriPatch.js)

TetMesh.PatchMerger = (relative path of mrpach.exe)
TetMesh.PatchCorrector = (relative path of advtmesh9p.exe)
TetMesh.MeshGenerator = (relative path of advtmeshOm.exe)
BCtool.SurfaceGroup = cscript.exe (relative path of msh2pch.js)
BCtool .MakeFEMInput = (relative path of makefem.exe)
Metis.DomainDecomposer = (relative path of adventure metis.exe)
Solid.Solver = (relative path of advsolid-s.exe)
Solid.HddmMerg = cscript.exe (relative path of hddmmrg all.js)
VRMLViewer = (absolute path of an executable for patch/ mesh viewer)

[The rest is omitted as they cannot be changed.]

Caution: Lines than begin with # or empty lines are ignored as comments.

Under the current version, supported “analysis type”, “input geometry model type” and “method of
analysis model creation” are as follows:

Analysis type

e Solid.LinearElastic (linear elastic stress analysis)
Input model type

e IGES (loading an IGES file)

e Patch (loading a surface patch file)

e LoadMesh (loading a mesh file)
Method of analysis model creation

e Tetra (first order tetrahedron)

e Tetra20 (second order tetrahedron)

e ReadMeshFile (reading a mesh file)

To specify LoadMesh as the input model type, be sure to specify ReadMeshFile as the method of
analysis model creation. If other combination is used, malfunction will occur.
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