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Introduction

At a glance
CAE Fidesys is a software package for strength analysis. The package comprises the following types of analysis:
e Static
e Dynamic (transient)
e Buckling
e Modal
e Harmonic;
e Effective properties.
The package also includes a program Fidesys Viewer for visualization and analysis of the obtained results:
e Visualization of scalar and vector fields
e SEG-Y files visualization
e Graph
e Plotting dependencies of functions on frequency;

e Time dependency analysis.
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Getting Started

System requirements

CAE Fidesys from the beginning has been designed in such a way that the system requirements of the package are
low: it can be run on an ordinary personal computer. If the computer has one or more multi-core processors
calculations will be automatically parallelized on all cores. Starting version 1.5, calculation paralleization to several
nodes connected to a local network or a cluster are available in the 64-bit version of the program package.

CAE Fidesys software package has the following minimal requirements for software and hardware.

Hardware requirements

e (CPU: Dual-core 1,7 GHz minimum

e RAM: 4GB minimum

e Free hard drive space: 5 GB

e Video card NVIDIA GeForce GTX 460 or faster
e Screen resolution: 1024x768 or higher

Operating system
The following Windows versions 64-bit are supported:

e Windows 7 Service Pack 1;

e Windows §;

e Windows 8.1;

e Windows Server 2008 R2 SP1;

e Windows Server 2008 Service Pack 2;
e Windows Server 2012;

e Windows Server 2012 R2;

e Windows10;

e Ubuntui8.04

e C(CentOS6;

e (entOSy;

e Debiang;

e RedHat6;

e RedHaty;

e Open SUSE Leap 15
e AltLinux7y

e AltLinux8
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Installation

Microsoft Windows

The user installing the software on a computer must have administrator rights on that PC. Please, close all the CAE
Fidesys windows before installation if there’s another version of CAE Fidesys installed.

1. Download the CAE Fidesys installer from the site http://www.cae-fidesys.com/ru/download/login and run
it for the architecture you are interested in (Windows x64 or Windows x32), or run the installation from the
DVD-ROM.

If any other version of CAE Fidesys is already installed on a computer, it will be suggested to remove it or to cancel the
installation while starting the installation program.

2. Click Next in a pop-up window.

W CAE Fidesys 2.0 Setup — X
g Welcome to the CAE Fidesys 2.0

( Setup
Setup will quide you through the installation of CAE Fidesys
2.0,
Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

3. Please, read the license agreement. If you do not agree with any of its paragraphs, interrupt the installer
by clicking Cancel. If you totally agree with its terms, click Agree to proceed the installation.

10
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% CAE Fidesys 2.0 Setup — *

fr) License Agreement
' ‘ Please review the license terms before installing CAE Fidesys 2.0,

Press Page Down to see the rest of the agreement.

END-USER LICENSE AGREEMENT (ELILA) A

IMPORTANT! Read below said before installing, copying, use the software "CAE
Fidesys", further defined as "Software product.” Any use of the Software product by
Yours, induding the installation and copying it, means Your agree to the terms of the
present License agreement.

The present License agreement to the End user (hereinafter - License Agreement™) is a
legal agreement between FIDESYS company (colectively the "FIDESYS company™) and
fou, the licensee (physical and for legal entity). The Software product indudes all media, w

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install CAE Fidesys 2.0.

Mullsoft Install Swskem w2, 46.5-Unicode

< Back Cancel

4. Select afolder for installation and click Next.

) CAE Fidesys 2.0 Setup — X
fr\) Choose Install Location
- ‘ Chioose the folder in which to install CAE Fidesys 2.0,

Setup will install CAE Fidesys 2.0 in the following folder. To install in a different folder, dick
Browse and select another folder. Clidk Mext to continue,

Destination Folder

Browse,..

Space reguired: 2.8GE
Space available: 26, 1G8

Fullsoft Install Swstem w2.46.5-Unicode

In the Start menu enter the name of the folder where a shortcut for running the program will be created.
If you do not want to create a folder in the Start menu, choose Do not create shortcuts. Click Install.

11
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V) CAE Fidesys 2.0 Setup — >
I"r\) Choose Start Menu Folder
- ‘ Choose a Start Menu folder for the CAE Fidesys 2.0 shortouts,

Select the Start Menu folder in which you would like to create the program's shortouts, You
can also enter a name to create a new folder.,

EMAX Synclp ~
Accessibility

Accessories

Administrative Tools

AMSYS 18.2

AMSYS, Inc, License Manager

CAE Fidesys 1.7

Dolby

Dr.Web

GitHub, Inc

Intel Parallel Studio XE 2016 A

[ ]Do not create shortouts
Fullsoft Install Swstem w2.46.5-Unicode

6. The process of installation may take some time. Click Ready after installing.

Linux
Only 64-bit Linux distribution kits are currently supported.

1. Please, download the CAE Fidesys file for Linux x64 from http://www.cae-fidesys.com/ru/download/login.
2. Right-click on the downloaded file and select Properties item from the contextual menu.
3. Inthe opened window, go to the tab Permissions and tick Allow executing file as program. Click Close.

12
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"

¥ FidesysBundle-1.5.16.290-R2-lin64-ru-sfx.rui X

Basic | Emblems || Permissions | Open With | Notes

Owner: nm - MM
Access: | Read and write v
Group: |nm bt
Access: |Nune v
Others
Access: |Nune v |
Execute: %ﬂlluw executing file as program
SELinux context: unknown
Last changed: Fri. 28 Mov. 2014 13:46:12
| Help | | Close |

4. Runthe installer by double-clicking on the installer file. When the dialog box appears, click Runin
Terminal button:

-

v x

Do you want to run "FidesysBundle-1.5.16.290-R2-
lin64-ru-sfx.run", or display its contents?

"FidesysBundle-1.5.16.290-R2-lin64-

ru-sfx.run” is an executable text file.

| Run in Terminal§| Display [ Cancel [ Run |

Activation and trial period

When you first run the preprocessor, the Fidesys Licensing window appears with a proposal to purchase a license
or to activate a trial period.

Trial period

30-day trial period activates automatically on package installation. The trial period starts at the moment when
application installation is completed. The trial period is intended for familiarization with the product and is not for
any commercial calculations (related directly or indirectly to getting a profit out of them). The trial period can not
be activated on a virtual machine, and a trial version is not dedicated to work with via remote desktop.

To activate a trial period, click the button Trial period in the start window.

As long as the program is running in trial mode, the Fidesys Licensing window will appear each time you launch it.
Please, press the button Try to continue working in a trial mode.

13
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e —————————
Activation

To activate the product:

Press the button Activate in the Fidesys Licensing window.
Select I do not have a V2C file and click Generate C2V. Save File dialog window will be opened. Save the
C2V file and send it to the organization where the product was purchased.

3. Inresponse, you will get a file containing an activation key with V2C extension. Having received the V2C
file, select I have V2Cfile and click Apply V2C. You will see an Open File dialog window. Specify a path to
the received V2Cfile.

= Fidesys Licensing “

FIDESYS

() | have not W 2C File

Generate C2V

(®) | have V2C File

Apply V2C

«— Back

Copyright 2014 Fidesys LLC.ALL rights reserved. www.ocae-fidesys com

4. Your product is activated.

Activation will performed automaticaly while using dongle.

Information on the purchased license

On selecting Help — About in the Main Menu, you will see a window with the following information:

e The full software version number;
e License type and its expiration date;
e The list of features available in the purchased license.

Removing the software
The user removing the software must have administrator rights.

Please, finish all the running copies of the application before removing the software: both preprocessor (Fidesys)
and postprocessor (Fidesys Viewer).

To remove the software, open Windows Control Panel and select Programs and Features (Add or Remove
Programs in the earlier versions of Windows). Select CAE Fidesys #.#.#.# xNN in the list of installed programs,
where #.#.#.# are the four numbers standing for the number of the version and xNN is the architecture (x64).
Right-click it and choose Delete/Change. Confirm your choice by clicking Delete in the opened window.

Removing the software does not involve removing its activation data.

14



(&4 CAE Fidesys — User Guide (version 2.1)

Overview

Package structure

CAE Fidesys comprises two main components:
e Fidesys — preprocessing and analysis (computational kernels).
e FidesysCalc — calculations;

e Fidesys Viewer — postprocessing and visualization of results.

Running the software
You can run the program in either of the following ways:

e Using the Start menu (if you chose creating shortcuts in it when installing): choose Fidesys in the folder
where you installed the program.

e Using any file manager for Windows from the Ilist where the program was installed
(C:\Program Files\Fidesys\Fidesys 2.0 by default): run the file fidesys.exe (it is in the folder
preprocessor\bin).

Several copies of the program can be run on the same PC at a time.

If the license fee for the program is activated, after running the program you see its Main window. If the trial period
is activated, a Fidesys Licensing window appears in which you should either click the button Activate in order to
purchase a license or click Try to continue working in trial mode and go to the Main window.

Main Window

CAE Fidesys has an intuitive graphic interface providing communication between the user and the software, and
it allows the user to perform the full cycle of calculations step-by-step.

VJ CAE Fidesys 2.0 - *
File Edit View Display Tools Calculation Help

DDEYT IBEER 90 98 GITRGALECAL 44209 - s & L VAR = T
Model Tree & X Command Panel & X

Current View |Ful Tree =~ Mode

- o 1 AQ & TH -

v @ Bodies téu B ﬁ% -::::(— Q

& MSBR-6 1
& MsBR-5 2
& MsBR-4 3
WP MSER-3 4
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Workbench (1) displays the model and visual effects.

Main Menu (2) includes standard operations for working with files and projects, managing the visualization modes,
panel display settings, help, and other functionality available in the drop-down lists of the menu.

Power Tools (3) comprise the Model Tree, as well as the tools for geometry and mesh analysis.

Command Panel (4) contains most of commands for working with the program. Panel display buttons are logically
located, and it allows the user to perform the full cycle of calculations step-by-step.

Toolbar (5) comprises the buttons for calling the most frequently used commands while working with the
program.

Properties Page (6) displays the properties of the selected object in the Workbench or in the Model Tree.

Console (7) is used for the input of commands of CAE Fidesys and for the output of the messages for the user.
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Software history

Version 2.1
Released: June 2019

e  Working with geometric models consisting of a large number of elements has accelerated. In particular, the loading
and preprocessing time for such models has been reduced.

e Added automatic recording of the results of dynamic calculations (displacements, velocity, pressure, principal
stresses) in SEG-Y files for beam and shell elements.

Version 2.0
Released: February 2019
Added calculation of multi-step loading

e Available setting of active boundary conditions for each loading step (adding / removing BC in steps);

e Available setting of the boundary conditions for each loading step in the form of a table dependence (change of BC
on the steps);

e Available setting of active blocks in the model for each loading step (adding / deleting blocks in steps).

Recording and reading a file in SEG-Y format

e Added automatic recording of the results of dynamic calculations (displacements, velocity, pressure, principal
stresses) in SEG-Y files for required receiver lines;
e The ability to open and analyze SEG-Y files has been added to FidesysViewer.

Additions and improvements in the preprocessor

e Added support for formula and table dependencies for material constants in import and export of materials;

e Added drawing graphs for table dependencies;

e The ability to create models in the preprocessor is enabled regardless of the type of license key. For example, you
can create a model for non-linear calculation, having only a key for the Standard version and then calculate on the
workstation where the key for the Professional version is available.

Version 1.7.1
Released: September 2018
New types of boundary conditions

e bonded contact (the ability to solve large assemblies on nonconformal mesh of different order);
e radiation;

e heatsource;

e volume heat source;

e  pore pressure;

o fluid flow;

e source of fluid;

e volume source of fluid.

New types of analysis
e pore fluid transfer;

e calculation of effective coefficients of thermal expansion.

Added ability to set initial conditions
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e initial displacement;

e initial speed;

e initial angular velocity;
e initial temperature;

e initial pore pressure.

New material properties

e multilinear hardening (Mises);
e  prestress;
e piezoelasticity.

Additions and improvements in the preprocessor

e anew smart method for setting materials.

Additions and improvements in the postprocessor

e improved software interface.

Version 1.7.0
Released: August 2017
New element types

e springs;
e sphere element;
e beam elements of the second order (with intermediate nodes).

New types of boundary conditions

e distributed force;

e rigid coupling;

e gravity;

e angular velocity;

¢ non-reflective boundary conditions and initial conditions in dynamic analysis.

New types of analysis

e harmonic analysis;
e method of superposition of modal forms, including the setting of damping parameters, for solving dynamic
problems.

Added the ability to set dependencies of material parameters on coordinates / temperature.

Added the ability to calculate the effective masses and coefficients of participation of own forms of the structure.
For beam elements added new section profiles.

Improved operation of the generator of unstructured settlement mesh, including the case of hybrid mesh.

Added support for CATIA vs, v6 formats.

Additions and improvements in the preprocessor

e Improved stability.
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Additions and improvements in the processor (calculation module)

e Elastoplastic deformation according to the Drucker-Prager model;
e Harmonic analysis;
e  Ability to simulate couplings.

Additions and improvements in the postprocessor (3D-visualization module)

e Improved operation of the software interface based on Python Shell.

Version 1.6 R2

Released: April, 2015

Updates and improvements in the preprocessor

e The possibility to automatically process the calculation results of composites effective properties;
e The stability of the operations is increased.

Updates and improvements in the processor

e Elastoplastic deformation by the Drucker-Prager model;
e Calculation of the effective properties of composite materials;
e HPCand Dynamics modules are available in Standard and Professional.

Updates and improvements in the postprocessor (3D-vizualization module)

e Programming interface operation based on Python Shell is improved.

Version 1.6

Released: February, 2015

The support for importing geometry in the following CAD-formats is added:

- SolidWorks;

- Parasolid;

— Pro/Engineer.
e The support of APREPRO (An Algebraic Preprocessor for Parameterizing Finite Element Analyses) is

added
e New profiles of beam cross section are added:
- Channel (C-shape);
Corner (L-shape);
- Taurus (T-shape);
Z-shape;
Hollow rectangle.
e The possibility to set the boundary conditions using tabular and formular dependency on the coordinates
and temperature for static analysis is added;

e The new generator of adaptive tetrahedral meshes is added;
e Inaccordance with the users wishes, the panel of nonlinear solver settings is changed;
e Contact problemsin 3D and 2;
e Contact surface binding in 3D and the contact curves binding in 2D;
e Modal analysis for prestressed bodies;
e The automatic adaptive calculation of the loading steps size is added;
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<

S
e The output of intermediate results and calculation log (textual information on the status of the calculation
by stages) are added for nonlinear problems;
e Thermoelastic problems for 2" order shell elements: TRISHELL6, SHELLS, SHELLGg;
e The support for multiprocessor calculations based on MPI technology for the following calculations is
added:
- Spectral element method;
- Plasticity for small and finite deformations;
- Dynamic analysis for the explicit and implicit time schemes.
e The incorporation of plastic deformation using finite element method and spectral element method is
modified taking into account:
- Finite deformations;
— Thermoelasticity.
e Dynamic analysis perfomance is improved;
e Performance of spectral element method on hybrid meshes in buckling problems is improved;
e The solution tolerance of static problem with shear loading using 4-node plane and 8-node volumetric
elements is increased;
e Fidesys Viewer 1.6: focusing of model elements in the current position of the mouse pointer is added;
o Fidesys Viewer 1.6: strength analysis filter operation is improved;
o Fidesys Viewer 1.6: operation of the “"Agreed resultants” filter for shell structures is improved;
e The compatibility with Windows 8 and Windows 8.1 is improved;
e The Progress Bar operation is improved;
e The CAE Fidesys licensing system is added.

Version 1.5 R2

Released: July, 2014

e The ability to set the analytic spatial coordinates dependence of the boundary conditions is added;

e The possibility of producing graphs of the spatial coordinates and time dependency of the boundary
conditions is added;

e The generation of console commands for setting up and running the calculation of the graphical interface
widgets is added. ;

e Import/export of materials from the graphical interface are added;

e The package includes a new version of Fidesys Viewer with a number of improvements.

Version 1.5

Released: June, 2014

e Static analysis for elastoplastic material models;

e Orthotropic materials;

e Physically nonlinear hyperelastic materials: Mooney-Rivlin and Murnaghan;

e Calculations by spectral element method for hybrid meshes;

e The possibility of parallel calculations on one or more computers using the MPI technology (linear statics,
modal analysis, buckling) is added;

e The calculation of the margin of safety in accordance with various strength theories;

e 8-node shell elements SHELLS;

e Console commands to set analysis parameters and to run the calculation;

e The ability to set the time dependence individually for each boundary condition in dynamic problems;

e Windows XP compatibility issues are fixed.
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Version 1.4

Released: December, 2013

e Buckling problems;

e Thermal conductivity and thermoelastic problems;

e Curvilinear finite elements;

e Geometrically nonlinear problems;

e The spectral element method for linear and nonlinear two-and three-dimensional static problems and
modal analysis;

e Support for hybrid meshes;

e Bugfixing.

Version 1.3

Released: July, 2013

e Beam elements;

e Shell elements;

e Geometry creation of high-speed processes by the spectral element method is added;
e Static and dynamic nonlinear problems;

e High-order finite elements;

e Bugfixing.

Version 1.2

Released: February, 2013

e Computational performance is improved;

e Plane-stress and plane-strain problems;

e Thetranslation into cylindrical and spherical systems is added in the postprocessor;

e The calculation of tensors invariants is added in the postprocessor;

e The visualization of the calculation results as contour lines is added in the postprocessor.

Version 1.1

Released: November, 2012

e Parameter setting and calculation launch from the Main Menu of the preprocessor are added;
e Dynamic transient problems;

e Modal analysis;

e Hexahedral meshes support;

e The operation with projects and the calculation control system are added;

e The postprocessor’s localization support;

e The postprocessor performance is improved.
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Using the Program

Performing calculations with the use of CAE Fidesys implies the following steps:
e Setting the geometry;
e Meshing;
e Setting boundary conditions;
e Setting the material;
e Starting calculation;
e Visualizing and analyzing results.

All of the steps except for the last one are made in preprocessor; the last step is made in postprocessor.

Geometry

CAE Fidesys allows one to generate volume geometry on your own due to the built-in functionality, as well as to
import 3D models created in different CAD-systems.

Geometry import

For geometry import choose File — Import in the Main menu. CAE Fidesys supports the import of the following
formats:

e ACIS (*.sat, *.sab);

e IGES (*.igs, *.iges);

e STEP (*.stp, *.step);

e Warefront Object (*.obj);

e Stanford Polygon (*.ply);

e Assimp;

e GAMBIT Real Geometry (*.dbs);
e Catia (*.CATPart, *.CATProduct, *.ncgm);
e Parasolid (*.x_t, *x_b);

e SolidWorks (*.sldprt, *.sldasm);
e ProE (*.ptr, *.asm);

e Abaqus (*.inp);

e STL Files (*.stl);

e Fluent (*.msh);

e  GAMBIT Neutral (*.neu);

e |deas (*.unv);

e Nastran (*.bdf);

e Patran (*.pat, *.neu, *.out);

e Cubitfiles (*.cub);

o Trelis (*.trelis);

o CATIAv4 (*.model);

e Fidesys Case (*.fc).
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R EEEEEEEEEEEE—
Geometry creating

For geometry generation CAE Fidesys provides the user with large numbers of volume geometric primitives
(parallelepiped, cylinder, prism, cone, pyramid, sphere, torus). It also allows uniting the surfaces in closed volume
bodies. For complex geometry generation you can use Boolean operations (Intersect, Subtract, Unite volumes)
and different transformations of the object (Rotate, Move, Scale, Reflect). All of the described functionality is
available on Command Panel in Geometry section.

Command Panel g X

& JH =
%

—Maode - Geometry

[N
t%ﬂ‘ ~,

—Entity - Volume

EXIaEY 15
& A

—Action
[

= R |
® X ¥

oy | =

Meshing
CAE Fidesys supports the following types of the finite elements for meshes:
e volume: SOLID (tetrahedrons, hexahedra, pyramids, prisms);
e plane: PLANE (triangles, quadrangles);
e shell: SHELL (triangles, quadrangles);
e beam: BEAM;
e springs: SPRING;
e point masses: LUMPMASS.

The order of all elements, except for springs and point masses, can vary from 1st to gth. The order of the element
above the second means using the method of spectral elements
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Volume meshing
: . X
Select volume mesh generation section on Command Panel (Mode Command Panel &
— Mesh, Entity — Volume). —Mode - Mesh
1. Specify the degree of mesh refinement (Action — Intervals) for @ @ = |
each volume:
e Select the volumes (specify their ID). You can enumerate t%ﬂ | . i
several volumes using space after each of them. All of the
volumes can be set by the command all; —Entity - Volume

e Select the way of mesh generation (Auto, Approximate
size, Geometry-adaptive, Interval or Sizing function) ;

<
H

e

—Action - Intervals

He
Q
L
+

e Click Apply Size.

> &S

5> @)

2. Specify the type of the elements for each volume:

e Select the entities for mesh generation (specify their ID).
You can enumerate several volumes using space after each e s
of them. All of the volumes can be set by the command all; i h 9 ? ﬁ ﬁ

W e

e Select meshing scheme (tetrahedral (Tetmesh) or
hexahedral elements (Automatically calculate);

e For tetrahedral mesh generation select the level of
optimization (Extreme, Strong, Heavy, Standard, Medium, Light, or None) and set the checkboxes in front
of the corresponding points, if you need to minimize the over-constrained and/or sliver tets.

e Click Apply Size;
e Click Mesh.

For complex geometry it is recommended to set the scheme of surface mesh generation first (triangular or
quadrangular elements).

Command Panel g X
—Mode - Mesh
Surface mesh generation l ﬂ ‘@ @ m = |
To generate a surface mesh, follow these steps.
B ¥ Q
1. Select surface mesh generation section on Command Panel = @ T
(Mode — Mesh, Entity — Surface). “Entity - Surface
e e
2. Specify the degree of reducing of mesh (Action - Intervals — g /‘ 5
Approximate size) of each surface:
sochouriece: | A~ +|d
* select volumes (specify their ID). Multiple volumes can be listed
through a space; all volumes can be specified using the command z h
all; L2y i
e indicate the Approximate size; —Action - Intervals

* Click Apply Size.

To generate an irregular mesh (e.g. make it finer in the vicinity of
stress concentrators), you can add nodes on the boundaries near H

IF”
i | ==

N
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geometry features, as well as split curves, surfaces and volumes in the vicinity of the features.
Using the functionality available on Command Panel you can:

e Check the mesh quality (including checking the mesh quality of individual elements: volumes, surfaces,
curves);

e Modify the generated mesh (Refine, Smooth, Delete);

e Renumber the elements and delete the generated mesh.

Setting material and element type
Element types

Set the Material
CAE Fidesys supports the following materials:

e Hooke material;

e Orthotropic material;

e Transversely isotropic material;

e Mooney Rivlin material;

e Material Blatza-Ko;

e Murnaghan material;

e Elastoplastic material (Mises criterion, Drucker-Prager);
e Thermoelastic material;

e Poroelastic material (Bio Model).

For Mooney-Rivlin and Murnaghan materials, the following defining relations are used.

Mooney-Rivlin potential:
W =C,(I,-3)+C,(I,-3)-D(J -1)?,
where D, C;, C, are Mooney-Rivlin material constants.
Relation of D, C;, C; and Poisson's ratio v:
C, +C,
T

Murnaghan potential:

2 02

0 0 0 0 0 0 0
Son =A(e1)1 +2G £+3C,(&1)°1 +C, (g --1)1 +2C,(&-1)e+3C, ¢

where A, G, G, C,, C;are Murnaghan material constants.

To set the new material, select the setting material properties section on Command Panel (Mode —Materials,
Entity — Materials Management).
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Command Panel B X
—Mode - Material

A9 <TH <
=ML

—Entity - Materials Management
W S B E

Material properties are set in the Materials Management widget.

f W Materials management m1

Properties Material 1D Imported material

> Elasticity Enter the name of the material Steel

» @eneral Steel GOST 4543-71 (Russia)

> Strength Rubber

> Plasticity Kevlar

> Hardening Titanium

> Thermal Soil

> Geomechanic

> Preload

Material properties Value

Next, using the “drag & drop” method, add the necessary characteristics from the left column to the Material
Properties column.

Select the desired characteristic with the mouse. Hold down the left mouse button and drag the label to Material
Properties. Double-click in the Value field opposite the property that appears and specify the correct value.

The right column shows the preset materials. To use these materials in the calculation also drag the material of
interest into the Materials column (where the active materials are located). Click the Apply button.

Upon successful addition, the created materials should appear in the Model Tree in the Materials section.
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Model Tree B X

Current View [Full Tree -

MNarme D

[ * Geometry
4 @ Materials
4 Steel 1
2

4 Steel GOST 4543-71 (Russia)

@ Blocks

[ &4 Boundary Conditions

i & Initial Conditions

I | Dependencies
4 Groups

[» H Sets

[>

% Calculation Settings

Note: In order to link the material and the model, Block is used.

Setting tabular dependencies for materials

To create tabular dependencies for material characteristics, double-click in the Value field opposite the desired
property. A button with a triple point will appear. Click this button. The Edit Table widget opens, where you can
set table dependencies.

W Materials management | ? P |

Properties ~ | | Material 1D Imported material

< Elastici
ty 7 Edit Table - (B

4 Hook Material ey L T 4543-71 (Russia)

Young's modulus
Poisson ratio &
Lame modulus -
Shear modulus -
» Mooney-Rivlin Materia @)
b Blatz-Ko Materia F
» Murnaghan Materia ) Strain

b Qrthotropic Materia

111

» Transversely Isotropic Materia bar
alue
I General

Impaort.
hse-s
» Strength [ e ]

Plasticity L-6e+8 E]

4 Mises Criterion

(9

Yield strength F
b First Drucker-Prager Criterion
b Second Drucker-Prager Criterion [ o J[ cancel |

> Hardening - — —_—
4 Thermal Isotropic

Thermal conductivity coefficient 0.045
Thermal expansion coefficient 1.2e-5 =

& Thermal

- Geomechanic

- Pralasd ol
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To specify a formula dependence, simply enter the appropriate formula in the Value field and then click Apply.

Material properties Value

¥ Hook Material

Young's modulus 2007t
Poisson ratio 0.3521

~ Second Drucker-Prager Criterion
Cohesion 1.505e+7
Internal friction angle 31.1066
Dilatancy angle 31.1066

~ Thermal Isotropic

éThermaI conductivity coefficient 8e-b

Import/Export Material

To import materials, right-click in the Imported Materia column. A context menu appears in which you must select
Import. Specify the path to the imported material.

Panel settings for an existing material are changed, if an added material with the same name already exists in
previously imported materials:

e If it is allowed to overwrite it, then put the Overwrite checkbox.

e If you need to add near an existing one, then put the Append checkbox, and the material will be added with
renaming.

* By default, the check is set to Ignore - the material is not imported, the previous material remains.
Click Apply. Next, drag the imported material into the active materials column (Material). Click Apply.
CAE Fidesys supports importing material in XML format.

Imported material

Steel GOST 4 Delete )
Rubber Import

Kevlar

Titanium
Soil

To export the created material, right-click on the material name, select Export in the context menu. Specify the
path to save to the file, click Apply.
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Material ID
Steel
Steel GOST 4543-71 (Russia)
Enter the name of tf Delete
Export

If the value of a property is not entered, then by default it is assumed to be zero (except for the shear modulus,
which is determined automatically based on the entered values of E and v).

Setting the yielding model

The choice of the correct model of the material plastic flux is very important to obtain a proper solution of the
problem. Plasticity problems are nonlinear, therefore, they require substantial computer resources and solving
problems with large plastic strains may take a long time. The Fidesys system of strength analysis for the Hook
material realizes two criteria of transition into plasticity: the Mises criterion and the Drucker-Prager criterion.
Problems are solved both for perfectly elastoplastic models and for models with linear hardening. It is currently
implemented the approach taking into account finite strains in the elastic zone; the linear formulation of the
problem is used in the zone of plastic flux.

Von Mises yield criterion

In order to add the Mises plasticity to the Hook material, please select the section for setting material properties
on the Command Panel (Mode - Blocks, Entity - Materials Management).

Command Panel q X

—Made - Material
A8 <FH
t=0 w1z
= |d_ % s Q
—Entity - Materials Management

S EE

Specify the name of the material. From the left column, drag the Hooke Material inscription into the Material
Properties column. Fill in the Values fields accordingly:
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Properties Ii Material |]D | Imported material |
& Elasticity ~ Materil 1 1 - Steel
=& Hook Material ‘- Enter the name of the material Steel GOST 4543-71 (Russia)

~Young's modulus
- Poisson ratio

~~Lame modulus

- Shear modulus

B Mooney-Rivin Material

B Blatz-Ko Material

B Murnaghan Material

- Orthotropic Material

B Transversely Isotropic Material

- General

- Density

- Damping coefficient
~Mass damping coefficient

- Stiffness damping coefficient
- Strength
- Plasticity
#-Hardening
&-Thermal
- Geomechanic

. Meealaad LI

Rubber

Material properties Value
& Material 1
= Hook Material
5----Y0ung's modulus 2e+11
“- Poisson ratio 0.3

To create the model with the von Mises plasticity without hardening, set elastic properties of the Hook material as
well as the yield strength:

Properties | Material |]D | Imported material |
- Elasticity - Material 1 1 - Steel
= General - Fter the name of the materil Steel GOST 4543-71 (Russia)
& Strength “~ Rubber
= Plasticity - Keviar
B Mises Criterion - Titanium
- Yield strength - Soil
First Drucker-Prager Criterion
& Second Drucker-Prager Criterion
- Hardening
& Thermal
= Geomechanic Material properties Value
& Preload g -
= Material 1
E| Hook Material
E %----Young's modulus 2e+11
: - Poisson ratio 0.3
= Mises Criterion
- Yield strength 24
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To create the Mises plasticity model with linear hardening, it is also necessary to enter the yield strength in tension
and the ultimate strain in tension.

'_” Materials management 2lx|
Properties | Imported material |
- Elasticity : - Steel
#-General - Enter the name of the material Steel GOST 4543-71 (Russia)
£ Strength Rubber

£} Strength Isotropic Keviar
| Uttimate strength -~ Titanium
“-Ultimate strength for compress... - Soll

#- Plasticity
=-Hardening
E| Second Linear Isotropic

-Ultimate strain
Ultimate strain for compression

) ) Material properties Value
B Polylinear Isotropic ] -
= Material 1
&-Thermal ; .
i £ Hook Material
& Geomechanic : )
~Young's modulus 2e+11
#- Preload S _
----- Poisson ratio 0.3

- Strength Isotropic

‘- Ulimate strength 4219.2
E-Mises Criterion
“Yield strength 24

= Second Linear Isotropic
‘- Utimate strain 1

Drucker-Prager yield criterion

There are two ways to specify the Drucker-Prager plastic model without hardening in the CAE Fidesys software
package - “First Drucker-Prager Criterion”, "Second Drucker-Prager Criterion”, which become available in the
“Materials Management” widget after specifying elastic constants.

“First Drucker-Prager Strength Criterion” implies the setting of the material properties “Yield strength”, “Yield
strength for compression”:
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T *Materials management EHE

Properties

MMaterial | (D] Imported matsrial |

--Elasticity MMaterial 1 1
-- General - Enter the name of the matend

-- Strength

EiJ--PIasticit\,.r

Mises Criterion

First Drucker-Prager Criterion

& Second Drucker-Prager Criterion
#-Hardening

& Thermal

- Geomechanic

&-Preload
Material properties Value
& Material 1
= Hook Material
Young's modulus 2.25
“--Poisson ratio 0.125
E-Strength [sotropic
Utimate strength 0.3014
“Ultimate strength for compression 0.3038

EHFirst Drucker-Prager Criterion
~Yield strength 0.001588
“Yield strength for cormpression 0004438

Apphy

To use the "Drucker-Prager Second Criterion " it is necessary to enter the properties of the material "Cohesion",
“Internal friction angle", "Dilatancy angle ":

Properties | Material D Imported material |
#- Elasticity - Materal 1 1 - Steel
-- General " Enter the name of the material - Steel GOST 4543-71 (Russia)
&+ Strength ~Rubber
& Strength Isotropic - Kevlar
:»---Uftimate strength Titanium
“Ulimate strength for compress... - Soll
= Plasticity
B-Mises Criterion
Bt First Drucker-Prager Criterion
- Second Drucker-Prager Criterion
= Hardenin
: g. ) Material properties Value
=-Second Linear Isotropic : -
) ] = Material 1
= Ulkimate strain ; )
I ) ) = Hook Material
- Ukimate strain for compression ,
) ) ~Young's modulus 2.25
& Palylinear Isotropic o _
- Ppisson ratio 0.215
& Thermal . —
i =-Second Drucker-Prager Criterion
& Geomechanic )
-Cohesion 0.0011574
& Preload o
-Internal friction angle 35
‘- Dilgtancy angle 35
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B ——————

To obtain a Drucker-Prager plasticity model with hardening, also specify the limits of strength and ultimate strain
for tensile and compression (available for both the first and the second plasticity criterion according to Drucker-
Prager):

T _*Materials management

Properties

Imported material |
#-Elasticity |
#-General
=-Strength
= Strength [sotropic

Ulimate strength

“Utimate strength for cormpression
=-Plasticity
-- Mises Criterion

= First Drucker-Prager Criterion

=~ Yield strength rom— " e
aterial properties alue
~Yield strength for compression - P I &
8- Second Drucker-Prager Criterion I\fi'laterla ! )
. E-Hook. IMaterial
=-Hardening . "
&-Second Linear Isotropic :O_ungs moctie SiS
~Ulimate strain OIS;OH rato .
! =8 i
| Uimate strain for compression Sgtre”?’ Isotropic
- - ~Udmate strength 0.32014
B-Polylinear Isotropic LUt i ]
& Thermal ~Ilimate strength for compression 0.3033

=-Fi _| H ;
& Geomechanic First Drucker-Prager Criterion

~Yield strength 0.001588
#=-Preload o ]
- Yigld strength for compression 0.004436
E-Second Linear Isotropic
Ltimate strain 1
“Utimate strain for compression 1

Apply

Polylinear hardening

Also, with the Mises plasticity in CAE Fidesys, a more general type of hardening is available - polylinear hardening,
for which you need to fill in the table property of the material “Sigma(epsilon) curve” material (in the table pairs

1

of values from the strain on plastic component “plastic component of deformations &;;” -  true stress S;;"):
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T "Materials management ﬂ I
T Edit Table Ik 3
Properties | Material
= Elasticity - Material 1 Strain | Yalue | £ Time
& General - Enter the name of the matel o 132 Con
. oy
- Strength — -
- Plasticity oz
s L 0.0012 203
i Mises Criterion " Tempersture
E--First Drucker-Prager Criterion 0.00z2 234 " Frequency
- Yield strength 0.0045 270 @& Strain
----- Yield strength for compression o0l 07 Import... |
B Second Drucker-Prager Criterion -
0.02 T oo |
=-Hardening - "
: ) : aterial properties dl |
B Second Linear Isotropic - 200 0.03 343 =
[ ! E-Material 1 = .
= Uimate strain . ) 0.04 364 I e
L Ultimate strain f . - Haook Material =] [sls
mate sirain for compression . 05 76
B Polylinear [sotropic
~Sigmalepsion) curve E| Mises Criter
— ; “Mises Criterion
“-Sigmalepsilon) curve for compres.., S Ok I Cancel |
CYield strength
#-Thermal m —_—
. E-Polylinear Isotropic
#-Geomechanic ; i P b1 E
@ Preload igralepsion) curve table 1
Element types

CAE Fidesys supports the solution of elastoplastic problems for the following types of already existing finite
elements:

— Solid elements (3D);
— Shell elements (2D).

Blocks operations i g X

A block must contain an element type, ID and the name of the = —mode - Blacks
geometric model of the material. It is recommended to create e

several blocks if several materials or several types of geometric l '
entities are used in the calculation.

t=0
For example, if a structure contains solid and shell elements, it is = |£
necessary to create a block for each type of element. If the

construction consists of beams with different types of sections, e
then for each type of section you need to create your own block. g E : )rrli % @
The sequence of operations with blocks can be schematically
represented as follows: —Action - Add
e To create block specifying geometric Entity ID; ’h ‘{3- g E a 1=
e To assign the material to the block; 10
e To assign the element type to the block. = a—
g HE & R|E
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Let us consider these steps in detail. Entity List

In the Entity list drop-down menu, select the type of g, Surface

Tri

geometric objects that will be included in the block. Face/Quad
Curve

Click Apply. = Edge

Vertex
Mode
Group

Hex

L~

1. To create a new block, please, go to Mode — Blocks, |v.:,|._ImE
Entity — Block, Action — Add.

You can find out the ID of the geometrical entities united into the
block as follows:

e inthe Model Tree on the left;
e by clicking on geometrical objects you are interested in — their
ID will automatically appear in the appropriate field.

The block ID field must specify a sequence number.

Note: Created block must be displayed in the Model Tree on the left
in the section Blocks.

Model Tree

Current View |Full Tree

Name

v Jh Geometry

v a Bodies
W Body 1

v @ Body2

Veolume 2

W Body 3
t, Volumes
'. Free Surfaces
lf Free Curves
4 Free Vertices
Q Materials
@ Blocks
=4 Boundary Conditions
‘=" Initial Conditions
|/ Dependencies
<+ Groups

E Sets

Model Tres

Current View IFuII Tree

- Wl surface 27 7
B . Surface 238 28
-- . Surface 29 29
B ' Surface 31 31
- @ Body 4 4
[}-T, Yolumes

'. Free Surfaces
(- Free Curves
- 4 Free Vertices

Mame |ID I |
E}l Geometry
E- a Bodies
G- g Body 1 1
=@ Body 2 z
Ela Yolume 2 Z
B Surface 16 :
Surface 20 20

Materials
= T Blocks

Block 1 1

&5 Boundary Conditions
‘& Initial Conditions

|/ Dependencies

< Groups

+ Sets

B 5 Caleulation Settings

To look through the list of the geometric entities united into the block, enter in Command Line List block 1.
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In the Console, you will see the list of entities united into the block.

2. Toassign the material to the block, select Block — Set material in the drop-down list.

To enter the block ID, you can do it manually or click on the corresponding geometric entity. Available material is
selected from the drop-down list.

Mode - Blocks

A9 < FH =

|| B k| &

Entity - Block

FI < =

Action - Set material

Block ID(s) |1

Available Materials

Material 1 b

Click Apply.

3. Tosetthe elementtype, select Element Types in the drop-down list.

The block ID can be entered manually, or by clicking the mouse on the corresponding geometric object.
In the Category field, select the item that corresponds to the entity added to the block.
Specify the order of the element. The order can be selected from 1to g.

Click Apply.

Note: Order 2 corresponds to the choice of the element of the second order, where intermediate nodes are added
on the edges. The order of the element 3 and further means that the calculation will be carried out by the method
of spectral elements of the corresponding order.

The following categories are available for the according element types:
* Point mass: LUMPMASS.

* Spring: SPRING.

* Beam: BEAM.

e Shell: SHELL.
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* Plane (2D): PLANE.
¢ Solid: SOLID.

If an element type is not assigned to a block, the program selects it by default based on the type of the geometric
object contained in the block. The following rules are used:

e Volumes meshed by SOLID elements.

e Surfaces meshed by SHELL or PLANE elements.

e Curves meshed by BEAM or SPRING elements.

e Vertices correspond to single-node elements LUMPMASS.

Nodes corresponding to the higher order of approximation are arranged in accordance with the default curved
geometry. To change this rule, you can use the command:

set node constraint [ON | off | smart]

Setting off corresponds to the location of nodes of a higher order without taking into account the curved
geometry; they occupy middle positions between the corner nodes of the elements: in the middle of straight
edges, in the centers of flat surfaces, etc. The smart setting only takes the curvature into account when it does not
degrade the quality of the elements.

Setting shell properties

Mode - Blocks

LO <O -

= B ¥

Entity - Shell Properties

CAE Fidesys supports shell elements SHELL.

To set the properties of the shells - thickness and eccentricity - go to
Mode - Blocks, Entity - Shells Properties. On the panel that appears,

specify: @ I | x| 8|8

On the appeared panel, specify:

e BlockID; b |

e Thickness; Thidness 1.0 |

o EccentriCity. Eccentridty |D.5 |
Note: Eccentricity by default must be equal to o.5. ® Apply

The eccentricity for the shell element varies from o to 1 and

determines the distance between the surface of the shell, considered in the geometric or finite-element model,
and the middle surface of the shell (in fact, the thickness offset of the middle surface relative to the upper surface
of the shell in proportion). By default, eccentricity is set to o.5.

» 3D shell cross section view is possible in the Fidesys Viewer postprocessor by clicking 3D-view button in the
default string.
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Setting beam properties

CAE Fidesys supports beam elements BEAM.

To specify beam cross section using geometric features and
moments of inertia, go to Mode — Blocks, Entity — Beam
parameters.

On the appeared Panel, specify:

e BlockID;
e CSRotation Angle;
e crosssection profile and the appropriate dimensions to it.

Click Apply.
CAE Fidesys supports beam cross section of the following types:

e Rectangle;

e Ellipse;
e |-Beam;
e Channel;
e Corner;
e T-Beam;

e Z-Beam;

e Hollow Rectangle;

e Trough profile;

e (Circle With Offset Hole;

e definition of section by means of the moments of inertia.

a 3D beam cross section view is possible in the Fidesys
Viewer postprocessor by clicking 3D-view button in the
default string after the calculation is complete.
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Command Panel

LT <

B

t=0
=

Entity - Beam Properties

@I

Block ID

<

CS Rotation Angle

Offset to
Select profile

@

1
o]

=
18

s L
TS

s
22

£

|

Centroid -

I-Beam

Rectangle
Ellipse

Chan-Beam

L-Beam

T-Beam

Z-Beam

Huollow Rectangle
Hat-Beam

Circle With Offset Hole
Custom Section

|

el

Height( H )
Bottom Widfﬂ( B")

Top Width( B 2)

Bottom Thid:.ness( €1 )
Top Thickness( CZ)
Thickness( d)

¥ Eccentricity

Z Eccentricity
Calculated properties:

Inertia moment Iy
Inertia moment Iz
Inertia moment Ix
Inertia moment on torsion It

Area

)

0.0072

0.0072

=1
-

0.0045

0.0

0.0

1.94377e-6
2.003e-7

2.14407e-5
1.650460e-8

0.0011772

Apply
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Specifying Sphere element properties Mode - Blocks

A9 < TH <
CAE Fidesys supports point masses LUMPMASS. t=0

= o g
To set the properties of point mass, go to Mode - Blocks, = @ Z i S
Entity — Sphere element Properties.

Entity - Sphere element Properties

On the panel that appears, specify: @ I <:'> o % Eﬁ%

e blockID;
® mass;

e Inertia moment. Block ID |:|
Click Apply. Mass CI
Inertia moment |:|

@ Apply

Set spring properties

Mode - Blocks

CAE Fidesys supports springs (spring elements).
yS supp prings (spring ) ‘gdgma

To set the properties of the spring, go to Mode - Blocks, Entity -

Spring Properties. t%” @ > alre}
On the panel that appears, specify: Entity - Spring Properties
e BlockID; @ 5 &
e Spring type; I <> % L'h'
e Values corresponding to the type of spring.
Click Apply. Block ID 1 |
Spring type:
Linear spring 7

Tension spring constant l:l
Torsion spring constant l:l
Damping coefficdent l:l
Linear damping coefficient I:l
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Setting boundary conditions

Mode - Boundary Conditions

Types of boundary conditions

CAE Fidesys supports boundary conditions of the following types: l @ Q @ =
t=0

e Force; = % -;:::E- o
e Pressure; Entity
e Displacement; q

. = | L (W R g4
e Distributed force;
e gravity; L12|4 E - | ¥
e Stress; 3 S5 [i} @

e Acceleration;

e Speed;

e Angularvelocity;

e Coupling constraint;
e Contact;

e Absorbing BG;

e Heatflux;

e Pore pressure.

To set boundary conditions, follow these steps:
1. Select Mode— Boundary conditions on Command Panel.
2. Select Boundary Condition Type in Entity block.
3. Select Action — Create. Set the following parameters:
e ID/Name (assign a new ID, enter a name using letters and/or numbers, or use the system assigned ID);

e Entity where the boundary condition is applied (Volume, Surface, Curve, Edge, Vertex, Node, Nodeset,
Element, Side, Sideset);

e Entity ID(s) (point mouse cursor at the field Entity ID(s) and select the necessary entities with a mouse,
their numbers will be entered into the field automatically. If you need to specify several entities, mark
them holding down the Ctrl key);

e Other parameters (Value, DOFs, etc.).
4. Click Apply.

Using the functionality available on Command Panel you can also see the list of Boundary Conditions, modify or
delete the boundary condition you previously set.

40



(‘r? CAE Fidesys — User Guide (version 2.1)

Setting initial conditions Mode - Intal Conditons

Types of initial conditions l g ‘@ @ m =
t=0 et Q

CAE Fidesys supports the following initial conditions s
= | o | B|

Entity

e displacement
e speed

e angular velocity = g& g’l E &
e temperature

® pore pressure

e initial stress (set in Materials Management)

Time/coordinate dependency

The time/coordinate dependency can be specified separately for each type of boundary conditions using tabular
and formulaic dependencies.

The boundary conditions must be set in advance (Mode — Boundary Conditions)..
Mode

AT <LTH -
S MOEIE

To set the formulaic dependency on Command Panel, select Mode — BC Dependency, and in the appeared form:

e Select BCType;
e Select anindividual component or an entire vector for time dependency application;

e Select Dependency Type (formula can be entered manually, you can use the standard formulae for the
time dependency);

e Set Dependency Parameters.
Click Apply.

To view a tabular data or graphs plotted by a given formula, go to the corresponding tabs in the window
BC Dependency. In addition, there is a possibility to export tabular data or to import new tables.
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7 BC Dependency

BC Type

=5 Displacement
=5 Displacement
=5 Displacement
E Pressure

BC Mame ID
1

3
2
1

? X
Formula Table Plot
|-100*sin(x) |
e [« 0 - L= 0 ]
e 1w [ e me s || ()
| esm | aes | awn | ep | g || lgio |
| sinh | | cosh | | tanh | | abs | | ceil | | floor |

Available variables: t (time), x (x-coordinate), y (y-coordinate), z (z-coordinate), T (temperature), w

(frequency)

Here are standard formulae for the time dependency:

2 BC Dependency

BC Type
=5 Displacement
=5 Displacement
=5 Displacement
E Pressure

BC Name ID
1

3
2
1

? X
Formula Table Plot
Custom
3ponent |
seroge |1 [0 [ [ [
Harmaonic
Delta —| | cos | | tan | | sqrt | | if(A,B,C) | | [@D] |
| esn | aos | an | ep | kg || g0 |
| sinh | | cosh | | tanh | | abs | | ceil | | floor |

Available variables: t (time), x (x-coordinate), y (y-coordinate), z (z-coordinate), T (temperature), w

(frequency)

Viewing of the tabular data corresponding to the formula -100*sin(x):
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7 BC Dependency

BC Type

=5 Displacement
=5 Displacement
=5 Displacement
ﬂ Pressure

BC Name ID

= MW

Viewing of the graph corresponding to the formula -100*sin(x)

7 BC Dependency

BC Type
=5 Displacement
=5 Displacement
=5 Displacement
E Pressure

BC Mame ID

= MW

Formula Table Plot

X Value
-10 -534.4021
-9.8 -36.6479
-9.6 -17.4327
-94 247754
-9.2 22.289
-9 412118
-8.8 584917
-86 734397
-84 85.4599
-8.2 94.0731
-8 98.9358
-1.8 99.8543
16 96.792

Formula Table

value

Plot

O Temperature

O Frequency

Import...
Clear

8
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R EEEEEEEEEEEEEEEEEEE———
Setting contact interaction

Contact problems are highly nonlinear and require significant computer resources to be solved. Thus, to select the
model resulting in the most effective solution, it is very important to understand the physical content of the
problem. Two factors determine nonlinear nature of contact problems. Firstly, it is the contact area and
consequently, the boundary conditions are unknown until the solutions. Secondly, it is necessary to take into
account the friction in many contact problems. Effects related to the friction can result in poorly converging
problems.

Contact region
To set contact areas, select the Contact dialogue (Mode - Boundary conditions, Entity - Contact)

CAE Fidesys implemented node-surface and node-curve contact interactions.
Mode - Boundary Conditions
Note: if the contact conditions are not specified, then the parts in the
assembly do not interact. The interaction of assembly parts through the ‘ @ ‘1@ @ m =
t=0 =

specified contact area means an obstacle to the mutual penetration of

K Q
parts and the transfer of loads. = | AN
It's recommended to assign contact zones to separate surfacesin3D and Bty
linesin 2D. The contact regions should be large enough so that the process = 4 w9 m ug ﬁ
of interaction of bodies does not outsteping, but at the same time it is sl | | s
recommended to minimize these regions to save computer resources. v @ a E e
[— ] [—— 3 [— 3 =
Specify which of the entities will be the Master, and which - the Slave.
B
Action - Create 3 [3} @

@aE ¥ R

Master and Slave selection -

D
() Mew ID

{®) System Assigned ID

Master Entity:
Entity List

Surface -

Entity ID(s) |
Slave Entity:
Entity List

Surface A

Entity ID(s) | |

Offset 0.0005 |

[1 1gnore Initial Overlap

Type General -
Friction Value 0.0
Method Auto -

[] set detection settings

@ Apply

A
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It should be noted that the Master is simulated by surfaces, and the Slave - by nodes.

When building a contact pair, it should be kept in mind that the choice of Master and Slave can cause various results
and influence on the accuracy of the solution.

Recommendations for the selection of Master and Slave entities:

e Ifonesurface (A)isflat or concave, and the other surface (B) is a sharp edge or bulge, then surface A should
be the Master.

e If both contacting surfaces are convex, then the Master surface is assumed to be less convex.

e If both surfaces are flat, the choice of Master and Slave entities is arbitrary.

e Ifone contact surface has a sharp edge, and the other one does not have it, then the first is taken as a Slave
surface.

e If one of the contacting bodies is rigid, then its surface is assumed to be the Master.

e Insome casesitis useful to create a symmetrical contact. In addition, each surface is defined as the Master,
and as a Slave. It's possible to simulate, for example, the contact of two areas with sharp edges or grooved
(undulating) surfaces by this methods.

Slave entity
(curve)

Master entity
(curve)

_& surface A _h_‘m_h"::)

Autoselection of contact

CAE Fidesys implements the automatic definition of contacting entities. To do this, select Autoselect in the drop-
down list and select the corresponding entity in the Geometry panel.

Aute selection

Geometry entity:
Entity List

Global

Offset

[] 1gnare Initial Overlap
Type

Friction Value

Method

[[] Set detection settings

®

0.0005

General

0.0

Auto

Apply

The applied contact pairs are displayed on the left side of the screen in the objects tree. Click on the name of the
desired contact region in the Model Tree to visualize, and it will be highlighted on the model.
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Offcet - is the distance between bodies at which contact interaction started. It can be considered as the size of a
rigid body between the contacting bodies.

Model Tree g X

Current View [Full Tree N ]

Name )
> ‘ Geometry
Q Materials
» |/ Coordinate Systems
ﬂ Blocks
4 =5 Boundary Conditions
o =‘. Loads
> =4 Restraints
> § Thermal Loads
> ﬁ Pore Loads
4 [ Constraints
I Couplings
4 Z Contacts
- Contact 1
O Periodics
f+ Absorptions
> & Initial Conditions

» |/ Dependencies
4 Groups

> H Sets ¥

> & Calculation Settings #

> S5 Result Settings

Model Tree Power Tools

Each contact pair is assigned with an individual number (ID) and a set of properties. The number of contact pairs is
not limited. To visualize the created contact pair, click with the mouse on the name of the required contact pair on
the left in the same tree of objects. The selected pair will be highlighted in yellow on the model.
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Model Tree g X

Current View [FuII Tree o

Mame (]

» A Geometry
Q Materials
> | Coordinate Systems
@ Blocks
4 =4 Boundary Conditions
» =‘. Loads
» &4 Restraints
o E Thermal Loads
» ﬁ Pore Loads
4 [ Constraints
T Couplings
4 _ Contacts
~ Contact 1
~ Contact 2
T Perindics
4+ Absorptions 7
> "% Initial Conditions o
> |/ Dependencies
4 Groups Cﬂﬂtact 2
> E Sets

> & Calculation Settings .

» 8- Result Settings 'y)\\
Model Tree Power Tools

The following contact pair settings are available in CAE Fidesys:

Offset l0.0005

[] 1gnore Initial Qverlap

Type General -
Friction Value |IZI.III |
Method Auto -

To simulate a bonded contact, select the type of contact Tied. Then, if the contact is created, Master and Slave
entities merge in all directions so that displacements and stresses are continuous through the contact zone.

If the motion of arigid body is limited only by contact conditions, it isimportant to ensure that the elements of the
contact pair are in interaction in the initial state. However, in some cases, the definition of interaction can be
difficult. This can occur in the following cases:

e body contours can be complicated, and it is difficult to define the point at which the first contact will
occur;

e inspite of the fact that the geometric model is constructed without gaps, floating point errors arising
while meshing the model can lead to the appearance of small gaps/overlaps between the elements.

For the same reasons, an initial penetration of the Master entity into the Slave one can occur. In these cases,
excessively large reactive forces may appear in the contact elements, and this may lead to a divergence of the
solution.

Therefore, the definition of initial contact is perhaps the most important aspect of building a model for contact
analysis.
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Contact algorithm

CAE Fidesys implements the following contact algorithms:
e Penalty,
e Augmented Lagrangian,
e Multipoint Constraint (MPC).

When selecting the Auto method, the program automatically selects one of the listed algorithms to solve the
contact problem.

Methods of Penalties and Augmented Lagrangian require adjustments for both normal and tangential stiffness
(see Contact pair settings). The main disadvantage is that the penetration between the two surfaces depends on
these stiffnesses. Higher stiffness values can reduce penetration, but can lead to poor conditioning of the global
stiffness matrix and poor convergence. Ideally, it is necessary to choose high enough stiffness so that the contact
penetration remains small enough. At the same time, sufficiently low stiffnesses provide the best convergence of
the problem.

The MPC method imposes the requirements of non-penetration and equality of normal stresses, for the
application of which the method of Direct elimination is used. This approach does not require the defining of
stiffness and provide a solution by one iteration (if the contact zone does not change).

Elements Type

CAE Fidesys computational algorithms make it possible to simulate a contact with non-conformable mesh. It does
not require the use of any special finite elements in the contact area to denote the interaction of parts. This
approach allows to easily set the conditions for interaction in contact or for connected surfaces.

The solution of elastoplastic problems in CAE Fidesys is supported for the following types of existing finite
elements:

e Solid elements (3D);

e Plane elements (2D).

Contact status
The behavior of each contact element can be visualized in Fidesys Viewer by the Contact Status field.
This field has one component, which has one of the following values:

e STATUS=o0-far;

e STATUS =2 - contact with slippage;

e STATUS =3 - without slippage (or without friction).
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Contact Status

0.000

Starting calculation

Analysis types

Mode - Calculation Settings

10 9m

=
= ) X &

CAE Fidesys includes the following types of analysis:
e Static (2);
e Dynamic (transient) (2);
e Modal (3);
e Harmonic (4)
e Buckling (5);

e Composite materials effective properties calculation (6).
34 o] V|| @
1 v @ ;®‘ :-H-: @
1 2 34 5 6

When starting calculation follow these steps:
1. Select Mode — Calculation settings on Command Panel.
2. Select the necessary type of analysis: Static, Dynamic, Modal, or Effective properties analysis.

3. Set the parameters of the type of analysis you chose: solver type, coordinate system, fields, scheme, time
settings (for dynamic analysis), etc.
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o
4. Click Apply.
5. Click Start Calculation.

After starting calculation its process will be displayed in the console. It will also output the messages for the user,
including the errors in case of unsuccessful or incorrect finishing of the calculation. If the calculation is finished
successfully, you will see the following message in the console: “Calculation finished successfully at <date> <time>".

All the calculations are made in Cartesian coordinate system by default. If necessary, you can also convert the
results into cylindrical and spherical co ordinate systems (use the appropriate filters in Fidesys Viewer).

The dimension of the calculated problem is 2D or 3D. The following types of 2D problem are included:
e Plane stress;
e Plane strain.

Stress, strain and displacement fields are calculated by default. If necessary, you can also calculate principal
stresses, strains, and Mises stress intensity (use the appropriate filters in Fidesys Viewer).

The following types of solvers of linear systems (systems of linear algebraic equations (SLAE)) appearing while
discretizing the problem, are available:

e Direct(LU)
e [terative.
The following solvers for problems of modal analysis at systems of linear algebraic equations (SLAE) are available:
e Krylov- Schur;
e Arnoldi.

For dynamic load, one of the two calculation schemes can be used:

o Explicit
e Implicit.
Types of analysis
For the calculation, the following mechanical models are supported:
e Elasticity;
e Plasticity;

e Nonlinear geometry;
e Heat transfer;
e Pore Fluid Transfer.

To choose a model, the user selects the appropriate checkboxes. Selecting multiple checkboxes simultaneously
allows setting various combinations of models. For example, the selection of the checkboxes Elasticity and
Plasticity gives an elastoplastic model and the selection of the checkboxes Elasticity and Thermal conductivity
gives a model of thermoelasticity.

To improve the convergence of nonlinear problems, use the following settings:
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¥ set nonlinear salver options

—Monlinear solver options

Min load substeps I 10

Max load substeps |3EI

Max iterations I 100

Tolerance I 1e-3

Target iterations I 5 j
I Line search

r ArcLength method

For nonlinear problems, convergence of iterations at each loading step can be checked in the file Convergence.txt.
The file is downloaded into the folder that is created next to the file * .pvd which stores the calculation.

For effective performance of several calculations you can use the Results on Command Panel (see the section
Result Analysis).

For visualization and analysis of the obtained results you can use the program Fidesys Viewer included into the
package.

Multistep solution

Setting steps for boundary conditions

In CAE Fidesys, it is possible to specify a multi-step loading through tabular dependence on time or through explicit
assignment of steps.

The tabular dependency is set in the section Set time and/or coordinate BC dependency, and you should set the
time dependency flag. Setting the load like:

Time Value
1 5
2 o)

means a linear decrease of the value from 5 to o.

Explicit assignment of steps for boundary conditions occurs in the Load step settings window (Mode - Calculation
settings — Static - Set load steps count).

Enter the required number of calculation steps. To open the window of load step settings, click the icon —I
Next, specify the required settings:

e Selectthe BC;

e Click in the left column for the boundary condition for which you want to set active steps of
calculation.

e Setthe active calculation steps for the selected boundary condition in the corresponding field.

||| n non
I

e Setting active steps is possible in the following format: "all", "1 23 to 5",

Click Apply.

1to".
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R EEEEEEEEEEEE—
[ -w
W Settings of loading steps | ? % |
BC Type BC Marr ID Step | Block | BC |

=5 Displacement 1 all Set the active steps for the selected BC. For example "all", "1 3 5 to 107, "3 to 9%,

=5 Displacement 2 1 1

=5 Displacement 3 all

=5 Displacement 4 all

g Pressure 1 all

An example of a problem using active calculation steps for boundary conditions (at each step a new movement is
added):

XYY VY

> oy AAAAAL

> > 5 :

> > : 5

U S - -
Step 1 Step 2 Step 3 Step 4

< i A |
|
A
:4~
-.r..‘_
Step 5 Step 6 Step 7 Step 8

The solution of the same problem in CAE Fidesys:
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Setting steps for blocks (volumes)
CAE Fidesys allows you to add or remove blocks (volumes\ surfaces added to the block) at specified loading steps.

Adding or excluding blocks in the calculation process takes place in the Setup of load steps window (Mode -
Calculation Settings - Static / Transient / Buckling - Set load steps count). In this case, all operations occur on the
basis of blocks, therefore for all geometric entities a block(s) must be created in advance.

Go to the Settings loading steps window. On the general solver settings panel, enter the required number of

calculation steps and click the icon —I

Next, specify the required settings:
e Select the Blocks;
e C(lick onthe block in the left column;
e Setthe active calculation steps for the selected block in the corresponding field;

e Setting active steps is possible in the following format: "all", "1 23 to 5", "1 to 5".

Click Apply.
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T - ot

Block Mame ID Step Block | BC |
Block1l 1 all Set the active steps for the selected block. For example "all™, "1 3 5 to 107, "3 to 9",
Block2 2 2
2

An example of a problem with using active calculation steps for boundary conditions (at the first step, the model

is compressed, at the second step one of the fixings is removed, a new volume is added to the deformed model,
now two volumes are combined to compress):

MO

il
NN\
ikl

ASANNN NN\
Step 1 Step 2

The solution of the same problem in CAE Fidesys:
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-3
Displacement Magnitude

A
Displacement Magnitude

BE
Displacement Magnitude

o=,
Displacement Magnitude

Detailed examples are given below in the Step-by-Step User Guide.

Spectral element method

It is a unique feature of CAE Fidesys that, in addition to the of finite element method (FEM) used by default, it
enables calculations by spectral element method (SEM).

SEM brief description and advantages

Spectral element method (SEM) is a FEM modification where piecewise functions are used as basic functions
consisting of high degree polynomials.

The main advantages of SEM in comparison to FEM:

1) High computational speed as there is no need to solve the system of linear algebraic equations due to
diagonal form of mass matrix. The latter is obtained by specific quadrature formula for volume integration.

2) High precision of solution approximation at coarse meshing (low number of elements). The solution error
is estimated as

Iluln — unll < C(N),
where

C(N) = C,hN for FEM
and

C(N) = C;hVe™" for SEM.
C; and C, are constants, i is a characteristic element size, N is an element order, u;, is a numerical solution, [u],
is an exact solution in mesh nodes.
3) Ability of effective paralleling for OpenMP, MPIl and CUDA.

SEM is most effective for the dynamic analysis using an explicit time scheme.
Here are the results of classical problem of wave propagation in 2D plate (size 1x1).
To achieve the computational error 2% and less, it is necessary to generate one of the following meshes:

a) 3-noded triangular mesh of 6 390 197 elements (characteristic element size is 4e-4)
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b) 4-noded quadrilateral mesh of 1 640 961 elements (characteristic element size is 3e-3)

c) coarse spectral element mesh with 4" element order (only 16 elements are required).

Fig.1. The distribution of the field of magnitude of Fig.2. The distribution of the field of magnitude of
displacement U across the plate atthe timet, displacement U across the plate atthe timet,

Here are the examples of computation results for different spectral element orders:

2" spectral element order 4" spectral element order
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8" spectral element order 12" spectral element order

SEM Usage

In order to use the method of spectral elements instead of the finite element method to solve the problem, set the
order of elements 3 and higher (except springs and sphere elements)::

Mode - Blocks
A9 <& TFH <
t=0 w1
= /| By ¥
Entity - Block

=)
%
_}/;(_

Action - Element types

e
Q
g &
&4
R

Q, ﬁ

B &
(&
)

Block ID(s) |1 |

Category | Solid - |

Order | 5 E”
®
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Parallel calculations on several computers using MPI technology

If you have a network of several computers with installed CAE Fidesys software MPI technology allows you to
combine their computing capacity for parallel solution of the same problem.

MPI brief description and advantages

MPI technology currently represents a standard for parallel computing in distributed memory systems, i.e. those
in which each processor has its own independent address space and communicates with the other processors via
messages. MPI technology is more effective in solving problems with a large number of degrees of freedom
because, on the one hand, it allows solving problems that do not fit in the computer memory and, on the other
hand, large FEM or SEM problems require relatively low intensity of the messages exchange between the
processors and thus they less load the network connection. This is particularly important for systems with
distributed memory in which processors are connected by the common network with a capacity of 100 Mbit/s as if
several computers in the office.

MPI implementation in CAE Fidesys
CAE Fidesys provides the ability to use MPI with the following types of calculations:
e Statics;
e Dynamics;
e Modal;
e Buckling.

Here are supported models to calculate via MPI:

Elasticity;

o Elastoplasticity;

e Thermal conductivity;
e Thermoelasticity;

e Finite deformations;

e Pore Fluid Transfer.

MPI installation

Intel MPI installs and runs in conjunction with the installation of the CAE Fidesys software package. If the Intel
MPI version has already been installed on your computer and you do not want to replace it, please contact Fidesys
customer support for instructions on how to install and configure it.

In order to use when calculating the MPInecessary to put a tick Use MPI in the Toolbar in the General settings of
the selected calculation type. You will then see a special menu MPI Settings to specify needed parameters.

In the pop-up MPI settings, select parallelization mode:

a. Local—the calculation will be carried out on the local machine using a specified number of
processors. The mode gives a gain in comparison to the calculations without MPI only for the
local configuration with a large number of cores.

b. Multiple hosts. In this mode, the calculation will be launched on several computers.
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MPI local usage

In order to use MPI locally on a single computer, you need to register at first (see below). Then go to the MPI
Settings Panel, tick Local and select the number of processors in a special window. After this, you can start the
calculation, no additional settings for MPI local use is not required.

¥ Use MpI
MPI Setkings

& Local. Mumber of processors: |1EI| i’

" Mulkiple hosks {0} Configure. .. |

MPI usage on several nodes

Requirements for the correct operation

Make sure that the firewall settings on all computers allow correct operation of MPI.

It is recommended to disable the firewall on all computers involved in the parallel calculations.

CAE Fidesys should be installed on the same path on all computers. This path cannot be network.

The path to FidesysCalc must be the same on all computers involved in the parallel calculations.

The working directory (the directory where the file .pvd and file folder of the calculation results are written)
should be available at all nodes on the same path which can be network. The user on whose behalf the
calculation is carried out must also have write access to the work directory in all nodes. To find out which
way is the working directory, you can go to the Menu Tools — Options — Paths, the string Working
Directory. In other words, the calculation should be stored in a network folder, while the network path
should be indicated in the save dialog:

- Calculation options .
- Command Panels System Settings
- Display
- General Preprocessor IC: \Program Files\Fidesys\CAE-Fidesys-2.0'\preprocessor bin ifidesys.exe Browse. ..
- Geometry Defaults
- History

- Label Defaults

- Layout

- Mesh Defaults Postprocessor I:: \Program Files\Fidesys\CAE-Fidesys-2. 0\postprocessor \fidesysviewer . exe Browse...
- Mouse

- Post Meshing

B Quality Defaults

N

Calculation Executable IC: \Program Files \Fidesys\CAE Fidesys-2.0Yhin\FidesysCalc. exe Browse...

i 8

6. There are no special restrictions on the connection speed between the nodes but you should keep in mind
that if the connection speed is very slow, the calculation using the MPI can take as much or more time than
the calculation without MPI as all the time saved will be spent on the data exchange between nodes.

7. This software version has no limit on the number of used nodes.

MPI setting on several nodes

After making sure that all of the above requirements are met, go to the MPI settings panel (Calculation Settings
— Static — General — Use MPI). Put a checkbox next to the point Multiple hosts and click Configure...:
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MPI Settings

7 Local, Mumber of processors: 4 2

You will see the following window:

o I |
' MPI Hosts b o S

Host Mame Processors

| add || Deete |
[ o ]
b—

Using Add and Delete, add to the list all the hosts you use, in the field Name write the host name in the network,
in the field Processors indicate the number of processors used on the host. After completing the list, click Ok.

. .
' MPI Hosts LZ S|

4

il
Host Mame Processors
1 nsl 4
- 2 ............................................

——
_

After this, the number of hosts indicated in parentheses after the words Multiple hosts on the MPI settings panel
should change:

-
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MPI Settings

7 Local, Mumber of processors: 4

@ Multiple hosts (2)

Now you can specify other calculation settings and run it as usual; it will be carried out using the MPI on several
nodes.

Registration before the first usage
If you try to carry out the calculation using MPI for the first time, you should see error window.

In order to register (without this step, the calculation is impossible), click Yes. You will see Windows terminal
window which you will need to enter Windows username and password on behalf of which you launch the
calculation using MPI.

You can also register by running the Windows terminal window from the panel "Start" (to do this, type in the search
box «cmd») and by typing the command mpiexec —register in the window. Then you need to enter login and
password in the same way as when registering using a pop-up Fidesys window.

If you have already registered the service, tick Do not show this message again.

W Formore information, see the Intel MPI documentation.

Overview of the calculation results

After performing the calculation using MPI, in the Fidesys Viewer postprocessor the new field MPI Nodes should
appear that characterizes a partition on the specified earlier processors:

Metis Part Mumber |E|
Solid Colar
Displacement
‘Metis Part Number
Principal stress vector
Principal stress vectar 2 i
Principal stress vector 3 -
Strain

Strength Properties
Stress

Block ID

Material ID

W vikCompositeIndex
vikBlodkColors

Wloooooofo® o

WY
)

@
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Calculation example using MPI

You can see an example of calculation on two computers in the picture below. Parts that are calculated on various
computers are presented in different colors.

Heterogeneous materials effective property calculation

In CAE Fidesys there is the possibility of calculating the effective properties of an heterogeneous material, for
example, composite or porous material.

Geometry of the model for effective property calculation

A representative volume is a geometric model for calculating the effective properties of the material of
nonperiodic structures, i.e. the volume by which behavior under deformation you can be judged on the behavior
of the material in general. This typically means that the size of the representative volume should be approximately
an order of magnitude greater than the characteristic pore size or the inclusions in the material. A periodicity cell
may be a geometric model for the calculation of the effective properties of periodic structure material.

It is important that the geometric model for the calculation of the effective properties must always be a fragment
of material «cut» out of it in the form of a rectangular parallelepiped. When calculating, this fragment should be
positioned so that the edges of the parallelepiped were strictly parallel to the coordinate planes. Automatic
checking of the model form and position to calculate the effective properties is not provided, this should be
controlled by the User — otherwise the calculation can pass and be correctly completed but the results will be
misleading.

Examples of valid models for the calculation of the effective properties are shown below. If the tested material is
solid (left), then the model for calculating its effective properties must be a solid rectangular parallelepiped with
edges parallel to the coordinate planes. If the material contains pores or cavities, then the model for the calculation
must contain cavities that may come to the surface (as shown on the right).
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Generation of periodicity cell geometry of some composite materials with periodic structure in CAE Fidesys can
be performed automatically. In the geometry control mode, there is a button «Create Composite» as shown below.

Mode - Geometry

2T £FH =
= B %

Entity - Create Composite

PO RP
¢ A

You can create periodicity cells of the following composite types

Fiber-layered (two-layer) composite;

single-layer fiber;

single-layer fiber with shells;

dispersed fiber reinforced (spherical inclusions);

dispersed fiber reinforced with shells.

The user needs only to set the parameters of materials and click "Create" - the geometry will be generated
automatically by means of the CAE Fidesys interface. It stands to reason, the user can also create the geometry
for the calculation manually by means of the interface or to import; the mostimportant thing is that the geometric
model for the calculation of the effective properties is «cut» out of the material in form of the rectangular
parallelepiped with edges parallel to the coordinate system in the CAE Fidesys interface.
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Starting calculation Mode - Calculation Settings

After creating the geometry, it is necessary to carry out the same actions ‘ @ ‘g @ % =
t=0 =

as when calculating for static load: blocks creation, finite element mesh
generation, material properties setting, etc, except for the boundary = )Y > 2l
conditions application. To calculate the effective properties, it is

unnecessary to apply the boundary conditions to the model: when

Calculation settings - Effective Properties

L=
calculating a number of boundary conditions types are automatically ‘13 Vg @ ’@‘ ;IEJU-JIP @
applied to the model sequentially; of the static load problem is solved for -
each type; results of all the problems are averaged and, as a result of Al

averaging, the effective properties of the material are calculated. The

. o Effective Properties - General
user only needs to choose the type of boundary conditions: periodic or

nonperiodic. {@} - 2
Periodic boundary conditions are preferred if the effective properties of
the material of periodic structure are calculated and the periodicity cell . _
] . A imensions: 3D =
serves as a model for the calculation. For example, if the material is a
. . . . . . (] use MPI
composite with matrix and inclusions, moreover, the stiffness of the E—

inclusions is much higher than the one of the matrix and the inclusions
are located on the surface of the model for the calculation —in this case
itis necessary to use periodic conditions. If the effective properties of the
material of irregular structure are studied and a representative volume is [ praioad mogel
a model for the calculation, then the nonperiodic boundary conditions ;.44

are preferred.

(®) Monperiodic
() Periodic

Elasticity
In CAE Fidesys it is the SLAE direct solver that is available to calculate the [ Heat transfer
effective properties. [ Pore Fuid Transfer
Apply
Element types ®

CAE Fidesys supports the effective properties calculation for the following existing finite elements:
e Solid elements (3D);

e Plane elements (2D).

Effective property calculation and its results

As mentioned, to calculate effective properties the model undergoes a series of strains. The following types of
strains are used:

e tension (along each of the coordinate axes);
e shears (in each of the coordinate planes).
The strain magnitude is 0.2% for all types.
Effective properties are evaluated in the form of the generalized Hook's law:
o,=C

ik €u

The result of the calculation is effective elastic modules Cijkl displayed to the command line and in the file called

Cijkl.txt in the working directory. The modules are evaluated in the coordinate system where the calculation was
carried out (which coordinate planes are parallel to the edges of calculation model).

Modules Cijkl contain 21 independent constants — it is often more than it is necessary to describe effective

properties of the tested heterogeneous material. That is why there is a possibility of the automatic conversion of
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the obtained effective elastic modules into constants of orthotropic, transversally isotropic or isotropic material.
After completing the calculation of the effective properties, the window «Process effective properties data» opens.

In the window, obtained effective elastic modules Cijkl are shown at the bottom right in the form of a symmetric
matrix sized 6x6 (the matrix part below the main diagonal is not displayed by the symmetry).

When the calculation is complete, the window opens automatically. If the user closes it, it can be re-opened in the
mode Material > Effective properties:

Mode - Material

AP <TH <

=9 (B[ %] &

Entity - Effective Properties

The user can assess whether the matrix with obtained Cijk, to orthotropic materials with the satisfying tolerance.

For the exact orthotropic material, the matrix should look as follows (where the letters X denote those components
that can be nonzero).

X X
X

X X X

X o o o
X o o o o
O O o o o

X

However, since the components of the matrix are the result of numerical calculation of effective properties - they
tend to contain some errors. If, from the user's point of view, the matrix corresponds to orthotropic materials with
acceptable tolerance, select the «Orthotropic» type of material and click «Process Data» resulting in the fact that
nine constants of orthotropic material will be counted.

If orthotropic constants in the X and Y will coincide with acceptable tolerance the user can select the type of
material «Transversely isotropic» and click «Process data». Five constants of the transversally isotropic material
will be calculated.

But if orthotropic constants do not depend on the direction then you can select the type of material «isotropic»
and again click «Process data». Two constants of an isotropic material — Young's Modulus and Poisson's Ratio —
will be calculated.

The window exterior «Process effective properties data» is shown in the figure below.

65



(‘t) CAE Fidesys — User Guide (version 2.1)

T Process effective properties data 21
Data file: ID:fKDﬂDvafFidesysfresulthfﬁjrups.jsun

Elastic Properties Type: Thermo Properties Type:

' Orthotropic ¥ Orthotropic

™ Isotropic ™ Isotropic

Process data | Export Material... I

Elasticity | Thermao |

Mame | Value | 200.916 51.2?259 1.27259 6.29162e... 2.73672e.. 2.58065e...

3.13529 1.30472 9.41313e... 4.63471e.. -5.99113..
3.13529 -8.96413... 5.80994e... B.12993e..

0.939343  -5.94309... -2.54937.

0.891985  4.39361..

0.939295

If the processed material constants satisfy the user, the option to export the material into the file XML is available
in the same window. You must select a name for the effective material and the name of the XML file into which it
will be exported. When you click «<Export Material...», the material with the specified name and obtained effective
properties are first created whereupon all other created materials are exported into an XML file with the specified
name. You can then import these materials from the created file.

If heterogeneous material which efficient properties are investigated is orthotropic, transversely isotropic or
isotropic from empirical considerations; and the calculation results do not correspond to that — you should try to
refine the mesh or to choose a model for the calculation in another way.

SEG-Y format

SEG-Y is a sequential trail format designed for storing fully or partially processed seismic data.
https://en.wikipedia.org/wiki/SEG-Y

In order for the selected calculation results to be recorded in the SEG-Y format, it is necessary to place the
Receivers on the model in the preprocessor (Command Panel, Mode - Receivers, Operation - Create).
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Mode - Receivers

l T H >
= | /| By | %
Operation - Create 5et Receivers i

TR E ¥ R

Select from the drop-down list the geometric entities that will be receivers.

Entity List

Specify which data fields to save in SEG-Y format.

Displacement -

Velocity
Principal Stress
Pressure

Installed receiver lines are displayed in the Tree on the left in the Results Settings section.
Madel Tree &

Current View |Ful Tree -

Fa

Mame D
» & Geometry

4 Matenals
» ’ Blocks
+ =5 Boundary Conditions
» 'w Initial Conditions
* | Dependencies

£ Groups
- B sets
» By Calculation Settings
w 4 Result Settings

W ,ﬁ Recenver lines

8- Receiver Line 1

Modal Tree Power Tools

Viewing data in SEG-Y format is possible in the CAE Fidesys Viewer postprocessor, and you need to open the file
with the .sgy extension.
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"l Open File: (open multiple files with < ctrl> key.) ? ot

Look in: IC:,."P'rogram Files Fidesys/CAE-Fidesys-2.0/postprocessor fbin/ ;I o © 0 Q_f:s

My Documents Filename I |T1ﬂ:le |
Desktop
Favaorites
o
D,
Y,
Q. Windows Metwork

CAE-Fidesys-2.0

File name: I Mavigate |

0K
Files of type: IFidesysh‘iewer Data Files (*.pvd) ;I Cancel |

Fidesys\iewer Data Files {*, pvd

VTE UnstructuredGri... * vty * viu,series)
VTE UnstructuredGr...viu * pviu.series)

In Fidesys Viewer, it is possible to select the required subregions of the model using the Slice / Clip filters (Menu -
Filters - Alphabetical Index - Slice)

An example of the resulting SEG-Y file for Vy speed in CAE Fidesys:
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Features of writing data to the * .sgy file

e Alldatain the file header, with the exception of the results themselves, are written in integer form.
e The time step (recording step) is recorded in microseconds.

e The coordinates of the receiver are recorded in meters (If the distance between receivers is less than
one meter, then the coordinates of the paths may coincide, and the wave pattern may be incorrect).

e Inline number coincides with the id of the node in which it is specified, the Crossline number matches
the line number of the receivers.
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Results Visualization and Postprocessing

Fidesys Viewer at a glance

The program Fidesys Viewer is used for visualization and analysis of the obtained results:
e Visualization of vector and tensor fields;
e Graph;
e Time dependency analysis;

e SEG-Y files.

Fidesys Viewer is included into the package CAE Fidesys and does not require individual installation. To use
Fidesys Viewer, the license is not required: the results of calculations obtained by using the CAE Fidesys
preprocessor are available for viewing in Fidesys Viewer even after the expiration of the license.

Main Window

Cain_Penacruposams Ban _Obvextss OwneTps: VMcTpywenTss Nowous

le&meas > n | 2?2][a R %K <> D bl B|[s=h =l

EEEE TR T B 3

= e | o g
|E90RR062
Aepeso ofwexTos

B buitn:

» OEEEm

8% [ Maererx | + |

4

caoiicrea | Mpocror | ebopmaes |
L X

] [@ ] e 2]

[V Craryc wacowa snenesos /rouex

*—

\JFIDESYS

Workbench (1) displays the model and visual effects.

Main Menu (2) includes standard operations for working with files and projects, managing the visualization modes,
panel display settings, filters, tools, and help available in the drop-down lists of the menu.

Toolbar (3) comprises the buttons for calling the most frequently used commands while working with the
program.

Pipeline Browser (4) includes the opened models and filters applied to them.

Properties Page (5) displays the properties of the selected object in the Workbench or in the Pipeline Browser.

Additional panels can be shown or hidden in the menu View.
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Basics of the program

Fidesys Viewer allows you to view and analyze the results. Viewing and analysis are performed using multiple
filters you can select the item View in the menu. Some of them are described below.

Display on the data field and legend model

Fields and components of display can be selected in the Toolbar:

I [ < Sfress ~ ] [Mises w7

You can also see the Color Map by clicking n in the Toolbar.

Selection

In order to select points or cells, use the following buttons in the Toolbar:

On-screen information display

Numerical results for the data fields can be viewed in the tab Information. If the entire model is in focus, the fields
of the tab Information contain a range of data — from minimum to maximum value.

The values in points can be found using the filter Probe Location (Filters — Alphabetical — Probe Location).
Then you must specify the viewing point coordinates. After applying the filter, data field values are displayed only
for the specified point in the tab Information.

To view the numerical results for the selected points is also possible by clicking Point Information on the
Toolbar.

The values in the points/nodes/elements can be identified and viewed by using Selection Inspector (View
—Selection Inspector).

Overview of the strained model
To view the strained model, select Filters — Alphabetical - Warp By Vector. In the Properties tab, you can

select the display scale.

)
£~ To quickly access the filter, click Warp By Vector on the top panel.

Spherical/cylindrical coordinate systems

Toreceive data from the spherical or cylindrical coordinate systems, select Filters — Alphabetical — Coordinate
systems. Next, select the data field that you want to represent in new coordinates. After applying the filter, a new
data field will appear in the tab Information, for example, Stress (spher.).

Graphing along straight line

To graph along a straight line, select Filters — Alphabetical — Graph along a straight line.
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Specify coordinates of the beginning and end of the line. In the tab View, select the appropriate data field to
display in the graph.

Graphing along curves

To graph along a curve, select nodes (see par. Selection) for which graph will be plotted. Next, use Filters —
Alphabetical — Extract selected and then Filters — Alphabetical — Show data.

Graphing in time dependency

To plot a time dependency graph, you should allocate points of interest through the Allocation Inspector or by the
button Select points in the standard string and then apply the filter Filters — Alphabetical — Plot selection
over time.

Estimation of the mesh quality

To estimate the mesh quality, select View — Filters — Alphabetical — Mesh Quality. Specify the necessary
settings in the tab Properties. After applying the filter, the new fields which analysis allows concluding about the
mesh quality will appear in the tab Information.

Slice

To view the model slice, select Filters — Alphabetical — Slice. Specify the normal or the direction in which you
want to make the slice.

Cross section

To view the model cross section, select Filters — Alphabetical — Cross section. Specify the normal or the
direction in which you want to make the slice.

Beam and shell 3D-display

» To view beams and shells in 3D in the Fidesys Viewer postprocessor, you can click on the button 3D in the
standard string.

Margin of Safety

To view the model cross section, select Filters — Alphabetical — Margin Of Safety. If the ultimate strength and
yield strength were not specified when preprocessing, you should set them in the tab Properties. Margin of safety
is calculated by the first theory of strength, energy theory, Tresca theory, Mohr’s theory of failure, Pisarenko-
Lebedev theory. Obtained values can be viewed in the tab Information in the new field Margin Of Safety. The
first component of the field is the margin of safety by the first theory of strength; the second is the margin of safety
by the energy theory, etc.
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T
[{ buitin:

Properties l Information ]

Properties = 4
(? Apply | Reset | A Delete | ? ‘
|Seal'ch .. {use Esc to dear text) ﬂ

| = Properties (MarginOfsafety: [0 | @ | o ‘ - }L

lv Margin of Safety {First theory of strength)
Margin of Safety (Energy theary)

Marain of Safety (theory Tresca)

Margin of Safety (theory Mohr)

1 1 4«

Margin of Safety (theory Pisarenko - Lebedev)
Margin of Safety (theory Mohr - Coulomb)
Marain of Safety (theory Drucker - Prager)

< 1«

Margin of Safety (theory Mogi - Coulomb)

Harmonic analysis

To plot the frequency dependencies after performing a calculation using harmonic analysis, select Filters — Index
— Harmonic Analysis. Specify the node number, the characteristics of which will be presented on the graph.

Data saving

To get numerical values of the obtained results, save the data in .csv format. Click Ctrl+S or select File — Save to
do this. The saved file is an ordinary table of numerical data which can be opened in any text editor.

For dynamic problems, saving the model variation under deformation is available. Select File — Save Animation
to do this.
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Step-by-Step User Guide

Solving any problem using CAE FIDESYS package includes 6 basic steps:
e Model generating
e Meshing
e Setting boundary conditions
e Setting the material
e Starting calculation
e Results analysis

See some examples with step-by-step guide below.

Static analysis (3D)
NAFEMS test "Thick Plate Pressure”, Test No LE10, Date/Issue 1990-06-15/2.
The problem of static load of a plate is being solved.

The pictures below represent a geometric model of the problem:

(3.:5)2+ (2.?5)2 -
T

1.75 2
(i) . ¥2_

!: 20 Pt 1.23 —.I

Displacements along the normal to the sides are constrained in the side slices of the plate. All of the points of the
outer curvilinear surface are fixed in the XY plane. The outer curvilinear surface is fixed along the middle line of
displacements along Z axis. The pressure to the upper side is 1 MPa. The material parameters are E = 210 hPa, v =
0.3.

Test pass criterion is the following: stress o,y at the point D is -5.38MPa to within 3%.
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Geometry creation

1. Create the first elliptic cylinder.

Select volume geometry generation section on Command Panel (Mode
— Geometry, Entity — Volume, Action — Create). Select Cylinder in the

list of geometric elements. Specify the cylinder dimensions:
e Height: 0.6
e Cross section: Elliptical
e Major Radius: 2
e Minor Radius: 1
Click Apply.

2. Create the second elliptic cylinder.

Select volume geometry generation section on Command Panel (Mode
— Geometry, Entity — Volume, Action — Create). Select Cylinder in the

list of geometric elements. Specify the cylinder dimensions:
e Height: 0.6;
e Cross section: Elliptical;
e Major Radius: 3.25;
e Minor Radius: 2.75.
Click Apply.

As a result, two generated entities are displayed in the Model
Tree (Volume 1 and Volume 2):

3. Subtract the first cylinder from the second one .

Select volume geometry generation section on Command Panel
(Mode — Geometry, Entity — Volume, Action — Boolean).
Select Subtract in the list of operations. Set the following
parameters:

e AVolume ID(s): 1 (the volumes to be subtracted);

e B Volume ID(s): 2 (volumes from which other
volumes will be subtracted);

e Imprint.

Click Apply.

As a result, only one volume is displayed in the Model Tree
(Volume 2).
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Entity - Volume

¢ A

| A
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f’ Cylinder
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t=0 NP
= k) By % K

i

PSS RF
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¥

Height [0.6

(O circular

(® Eliiptical

Major Radius | 2

Minor Radius | 1

@ 9

Mode - Geometry

&

t=0
=]

:

]

Entity - Yolume

N

&

S r
A

Action - Boolean

a

&
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A Sy
¥ ¥
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6 Volume ID(s) |2
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Keep B
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=

() 1
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4. Leave aquarter of a volume (symmetry of the problem). Mode - Geometry

Select volume geometry generation section on Command Panel (Mode IE . e@ m ” =

— Geometry, Entity — Volume, Action —Webcut). Select Coordinate

t=0 S
Plane in the list of possible webcut types. Set the following = Id: % ol
parameters: Entity - Volume
e Volume ID(s): 2 (the volume to be webcut); @ < f- S * @
e Webcut with: YZ Plane; & A
e Offset value: o; Action - Webcut
Click Apply. a A il
Q| K ¥
Do the same for the ZX Plane:
ﬂ Coordinate Plane A
e  Volume ID(s): 2 (the volume to be webcut); | |
Volume ID(s) (2
e Webcut with: ZX Plane; ® vz O O xv
e Offset value: o; Offset Value |0 |
i [] Rotate Plane
Click Apply. (] tmprint
Incude Neighbors
DMerge
[] Group Results
® 0 Preview

As a result, the original volume in the Model Tree is split into three
(Volume 2, Volume 3 and Volume ).

Model Tres & x

Current Wiew [Full Tree =l

Name o ]
= @ Geometry
E- P Bodiss

swn ewn

W Free sufaces
Lo Free Curves
e 4 Free Vertices
A Materials

- @ Bodks

[ &% Boundary Conditions

# & Initial Conditions

B | Dependencies

- b Groups

o sets

@ 5 Calculation Settings

A

Delete the volumes 2 and 3. To do this, select these volumes in the Model Tree holding down Ctrl and click Delete
in contextual menu. As a result, a quarter of the original volume is left (Volume 4).
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5. Split the outer curvilinear surface into two (it is necessary for
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restraining this surface from displacements along the middle line).

Select surface geometry modification section on Command Panel (Mode
— Geometry, Entity — Volume, Action — Webcut). Set the following

parameters:

Click Apply.

Coordinate plane;

Volume ID(s): 4 (volume to be cut);
Plane: XY;

Offset value: o;

Put a checkmark in the Merge box.

The result will be two volumes 4 and 5 glued to each other along the section

plane:

Meshing

1.

Command Panel

—Mode - Geometry

N

t%ﬂ‘ Ia{

&
T

Ry
o
1N

EXIsEd 1=
¢ A
FEIEIDALD

&

Select meshing on curves section on Command Panel (Mode — Mesh,

Entity — Curve, Action — Mesh). Specify the parameters of mesh
refinement:

Select Curves: 43 44 45 46 (using space after each curve);
Select the way of meshing: Equal;
Select the checkbox Interval;

Specify the number of intervals: 6

Click Apply. Click Mesh.

Select meshing on curves section on Command Panel (Mode — Mesh, Entity
— Curve, Action — Mesh).

Select Curves: 12 14 39 41 (using space after each curve);
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Command Panel [
—Mode - Mesh
@< FH |
= B ¥ Q
—Entity - Curve
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i
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1
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— ]
e Select the way of meshing: Equal;
e Select the checkbox Interval;

e Specify the number of intervals: 4.

Click Apply. Click Apply Scheme

On the command panel, select the mesh generation mode
on the curves (Mode - Mesh, Entity - Curve, Action —Mesh)

e Select Curves: 51 53 61 62 (through spaces);
e Settings for Curve: Equal;

e SettheInterval flag;

e Indicate the number of interval: 1;

Click Apply Size.

Click Mesh.

2. Select volume mesh generation section on Command
Panel (Mode — Mesh, Entity — Volume, Action — Mesh).

e Select Volumes: 4 5 (or by the command all);
e Select Meshing Scheme: Map.

Click Apply Scheme.

Click Mesh.

Command Panel & X

Mode - Mesh

A9 <TH -~
= B ¥ a
Entity - Volume
o ok e e
Ao A— 4+
% L =
m % e @ %
HEEY e

B, Automatically Calculate o

Select Volumes

| |
G) 0 Apply Scheme

Check For Overlapping Surfaces
Apply Scheme Before Meshing

Scheme: Mesh

The resulting number of elements can be viewed in the Property Page by clicking on the inscription Volume 4 in
the Model Tree on the left.

To view the mesh properties, you can follow these steps:
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|
e Select the entire model

* Right-click on the model

e Inthe pop-up menu, select List Information — List Mesh Info

Information on the mesh will be displayed in Command Line
Model Tree & x
Current Yiew IFuII Tree ;I
Name IID 4 |
L:]‘ Geametry
Bodies
B Valumes
: g Yolume 4 4
- Yolume 5 5

P ‘ Free surfaces
5 (- Free Curves

© 4 Free Yertices
Q Materials

@ Blocks
[+ &4 Boundary Conditions
B ' Initial Conditions
& |~/ Dependencies
o Groups

B Sets
B 5 Calculation Settings

Mode Tree Power Tooks

z
Properties Page H X '
Propetty I Yalue "
= General
: Type Yolume
IN[;me so\ume g Command Line
- IDless Signature Yolume { at 1,625 1,375 -0.1 ..
El- Geametry
i e Is Merged Mo

Mesh_Infarmation
Element_Type Interior Boundary — Total
Hex 24 0
Face o =] 63

H - Is Wirtual No
S olume 1AT4E;
=l Mash

Edge o 136 136
++Is Meshed Ves Mode ] 70 70
- Scheme map
+++ Elements 24
Modes 70 Fidesys>
- Yolume 1.61672

\Tjj Error ;\ Commands j\_ History [/
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R EEEEEEEEEEEE—
Setting boundary conditions

1. Fix one side (slice) along X axis.

Select Mode — Boundary Conditions, Entity — Displacement, Action — Create on Command Panel. Set the
following parameters:

e System Assigned ID
e Entity List: Surface
e Entity ID(s): 33 40;
e Degrees of Freedom: X-Translation
e DOFValue: o
Click Apply.

Command Panel & X

Mode - Boundary Conditions

LO < GH -
v m %] a

Entity - Displacement

L um

A EES RS

8 P B

Action - Create
=z
=

ID/MName
O NewID

) Name
(®) System Assigned ID

S
3

Entity List
() Nodeset () Volume (@ Surface () Curve
O Hex O Tet O Face O vertex
O Tri () Edge () Node

Entity ID(s) [33 40

Degrees Of Freedom

Tt
¥-Translation Disp [] %-Rotation Disp
[1 ¥-Translation Disp [] ¥-Rotation Disp
[1 z-Translation Disp [] z-rotation Disp
DOF Value |U
[ specify Combination
Qverwrite Average
Smallest Largest
® 2] [ ey |

2. Fix one side (slice) along Y axis.

Select Mode — Boundary Conditions, Entity — Displacement, Action — Create on Command Panel. Set the
following parameters:

e System Assigned ID
e Entity List: Surface
e Entity ID(s): 35 39;
e Degrees of Freedom: Y -Translation
e DOFValue:o
Click Apply.
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R EEEEEEEEEEEE—
3. Fixthe outer curvilinear surface along X and Y axes.

Select Mode — Boundary Conditions, Entity — Displacement, Action — Create on Command Panel. Set the
following parameters:

e System Assigned ID
e Entity List: Surface
e Entity ID(s): 36 38;
e Degrees of Freedom: x-Translation and y-Translation
e DOF Value: o
Click Apply.

4. Fix the middle line of the outer curvilinear side along Z axis.

Select Mode — Boundary Conditions, Entity — Displacement, Action — Create on Command Panel. Set the
following parameters:

e System Assigned ID;
e Entity List: Curve;
e Entity ID(s): 50;
e Degrees of Freedom: z-Translation;
e DOF Value:o.
Click Apply.

Mode - Boundary Conditions

FN: A 1R
S &% a

Entity - Displacement
lg &

[s]& W' @m
L e am: §
3

i ale

Action - Create
EEE¥ »

IDMame

O NewID

) Name

(®) System Assigned ID

Entity List

(O Nodeset () Volume @ Surface (O Curve
() Hex O Tet () Face () vertex
O Tri () Edge () Node

Entty ID() [50
Degrees Of Freedom
Clan
D;X—Translaﬁon Disp! [ %-Rotation Disp
[ ¥-Translation Disp [ 'r-Rotation Disp
Z-Translation Disp [] z-Rotation Disp

DOF Value [0
[ specify Combination

Qverwrite Average

Smallest Largest

® 9

5. Apply pressure to the upper side.
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Select Mode — Boundary Conditions, Entity — Pressure, Action — Create. Set the following parameters:

e System Assigned ID
e Entity List: Surface

e Entity ID(s): 32

e Magnitude Value: 1e6 (an exponential number format using the Latin letter"e” is supported )

Click Apply.

Mode - Boundary Conditions

A9 < THE <
=ML®

Entity - Pressure

s
ars

= | b [

a
=
S

[
2
3

Action - Create

A=

IDMame

O NewID

O Name

(@) System Assigned ID

Pressure Entity List
@) Surface ) curve () sideset
O Tri () FacefQuad () Edge

Entity D) 3L |

Magnitude Value | ‘
[N interpret Value As
Use Pure Pressures

Use Total Force

[] apply Pressure On
Top
Bottom

@ 9

All applied boundary conditions must be displayed in the Model Tree on the left. In addition, the boundary
conditions are available for editing from the Model Tree.

To view all the applied boundary conditions also click Show BC on the top panel.
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Al adI@ o

IDOERF OPR@P €0 TIFTIILONALESRAAPFEII? ® T

Model Tree

Current Yiew [Ful Tree =]

Name |ID & |
B @ Geometry
\Q IMaterials
Blocks
=+ &5 Boundary Conditions
B 4, Loads
i b Farces

Lo ' Distributed Farces
- Fressures
M pressure 1
- 1g Gravities
- HR Stresses
Restraints

Thermal Loads

: Fore Loads
I constraints
i f}+ absorptions

i

3=

o
S
£
=

-1 Initial Conditions
- |/ Dependencies

¢ 0 Calculation Settings

Model Tree Power Tools

Froperties Page X

Property [vale
= General v

~Type  Pressure H
D 1 \Z-"
Marne: -

Entty  Sideset L

Bl Components
value  let6

Setting material and element type
1. Create the material.

Select setting the material properties section on Command Panel (Mode — Blocks, Entity — Block, Action — Set
Material).

In the Materials Management window that opens, in the second column,  wode - Material

double-click on the caption. Enter the name of the material and write

“Material 1”. Press the ENTER key. ‘ g @ @ m =
Next, using the “drag & drop” method, add the necessary characteristics t%“ Id_ % 5‘:’:' o
from the left column to the Material Properties column.

Entity - Materials Management

In the left column, select Elasticity - Hooke Material. Select with the mouse
the characteristic Young's modulus. Hold down the left mouse button and b nﬁ! Q c@ =
drag the label to Material Properties. Double-click in the Value field opposite
the Young Module and enter the number 210eg9.

Similarly, from the Hooke Material section add the Poisson Ratio 0.3.

Click OK.
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|
T "Materials management EE
Propertias | [Vlaterial | D] | Irmported rmaterisl |
=-Elasticity ‘- Erter the name of the material %----Steel
- General %----Steel GOST 4543-71 (Russia)
&-Strength Rubber
&-Plasticity Kewvlar
#-Hardening Titanium
& Thermal ol
- Geomechanic
#-Preload
Material properties Yalue
Mode - Blocks
A< FH <
2. Create a block of one type of the material. _ b

t=0 ﬁ S Q
Select setting the material properties section on Command Panel (Mode — E e ik
Blocks, Entity — Block, Action — Add). Set the following parameters: ity - Block

e BlockID:1; @I | * % @

Action - Add

e Entity ID(s): 4 5 (or by the command all). ? Q g E @i
Click Apply. 9 BB N R E

e Entity list: Volume;

Block D [1
Entity List

olume hd

Entity ID(s) [4 5 |

@ Apply
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Mode - Blocks

A0 < FH =
t&“ lg % 3R

E B EIEIR

Action - Set material

ST E D E
9 B8 s R E

Block D(s) |1

Available Materials

Material 1

@ Apply

Select material properties
(Mode — Blocks, Entity —
the following parameters:

e BlockID(s): 1;
e Category: Solid;
e Order: 1.

Click Apply.

3. Assign the material to the block.

On the command panel, select the mode for setting material properties
(Mode - Blocks, Entity - Block, Action - Set Material). Set the following
parameters:

. Block ID (s): 1;
° Available materials: Material 1.

Click Apply.

4. Assign the element type.
Mode - Blocks

setting section on Command Panel
‘ g ‘@ E“ =~ Block, Action — Element Types). Set
=R 3

Entity - Block

B EIEIL?

DSFAE D @
g B8 % R E

Block ID(s) [1 |

Category | Solid A

Order

®

1 :

Apply
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Starting calculation
1. Setthe type of the problem to be solved.

Select calculation settings section on Command Panel (Mode — Calculation
settings, Calculation settings — Static, Static — General). Select:

e Dimension: 3D;
e Model: Elasticity.
Click Apply.
2. Setthe solver settings.

Select calculation setting section on Command Panel (Mode — Calculation
settings, Calculation settings — Static, Static — Solver). Select the solver
method (direct or iterative) and set Convergence Parameters in case of
choosing an iterative one. You can also leave all the settings by default.

Click Apply.
Click Start Calculation.

3. Inapop-up window select a folder to save the result and enter the file
name.

4. If the calculation is finished successfully, you will see a message in the
Console: "Calculation finished successfully at <date> <time>".

Results analysis
1. Openthefile withthe results. You can do this in one of the three ways.

e Press Ctrl+E.

Mode - Calculation Settings

l@ﬁ@ﬂ
Q

E By >

Calculation settings - Static

5 (¢
1 ;l x| O

Static - General

G| i 1

sl
v

Dimensions: an -
[ use mMP1
Model
Elasticity
[ Plasticity
[ Monlinear geometry
[1 Heat transfer
[ Pore Fluid Transfer

[ set load steps count

[ set nonlinear solver options

Caloulation  Help
it Cpen Resulks Ckrl+E
&

Open Resulks in new window Ckrl+Shift+E

e SelectResults in the Main Menu. Click Open last result.

Mode - Results

e Select Results on Command Panel (Mode — Results). l @ (@ @ m =
Click Open Results.

812
E % EN
C: fUsers/Admin/CAE-Fidesys-2.0/11.pvd
|:| Open in new window
Open last result
2. Display the component o, of the stress field and the mesh on
the model.
In Fidesys Viewer window set the following parameters on Toolbar:
e Representation Mode: Surface;
e Representation Field: Stress;
e Representation Component: YY.
e Surface with edges.
& Stress - | [YY - Surface -

3. Selecta point where you need to view the stress.

86



f;) CAE Fidesys — User Guide (version 2.1)
R EEEEEEEEEEEE—
Select a point on the model by using Select Points Through.

O Layout #1 X +

&R |mE|EEE I E R E oA 220

| Select Points On (d) |

y.
Lo FIDESYS

Select a point D on the upper side. From the main menu, select  Selection Display Inspector g x
View — Allocation Inspector. ‘ @ cell Labels v|
In Allocation Inspector, go to the tab Point Tag and select and ‘ © Point Labels M |
click on the Stress line in the drop-down list. ID

&

Displacement
Node ID
Principal stress vector 1

As aresult, Stress components at the point D is displayed at the
picture.

Principal stress vector 2
Principal stress vector 3
Strain
Stress

38.629808 -1714770.711127

4. View a numerical value oy, at the selected point D.

The difference between the obtained value -5.266e+06 and the required one -5.380e+06 is 2.12%.

5. Download numerical data.
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Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.

6. You can see the way the body is deformed under the applied pressure.

Select the filter Warp By Vector to do this. Set the following parameters in the tab Properties: set the value to
5000 in the field Scale Factor.

T | 20y Y
Fipeline Browser & X Olayout #1 %

As aresult, the deformed body is displayed at the picture. To see the original model, click near it in the Model Tree.
The picture below shows the deformed (solid grey filling) and the original model (with the field of displacements
distribution along Y axis).

Fipeline Browser & x O layout #1 % +
0@ H S

T
B buitin:

1
ol 8 . pvd

! h# FIDESYS
] WarpByVectorl

Properties Information
Properties & X
&' Apply ) Reset % Delete ?
|Search ... (use Esc to clear text) | qg:s
‘ = Properties (WarpB ‘ m & @ IQH
Vectors Displacement -
Seale Factor x| |&
| = Display = -2
‘ = View (Render View ‘ @ & e E
[] Axes Grid Edit R
[] center Axes Visibility f X

Orientation Axes
Orientation Axes Visibility

I:‘ Hidden Line Removal

["] camera Parallel Projection

Background
Single color hd
O Color ¥ | Restore Default

Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide you only need to manually
specify the full path and name of the file to be saved.

reset

create Cylinder height 0.6 major radius 2 minor radius 1
create Cylinder height 0.6 major radius 3.25 minor radius 2.75
subtract volume 1 from volume 2
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webcut volume 2 with plane xplane offset ©
webcut volume 2 with plane yplane offset ©
delete Body 2 3

webcut volume 4 with plane zplane offset © merge
curve 43 44 45 46 scheme equal

curve 43 44 45 46 interval 6

mesh curve 46 44 45 43

curve 12 14 39 41 scheme equal

curve 12 14 39 41 interval 4

mesh curve 12 14 39 41

curve 51 53 61 62 scheme equal

curve 51 53 61 62 interval 1

mesh curve 51 53 61 62

volume 4 5 scheme map

mesh volume 4 5

list Volume 4 mesh

create displacement on surface 33 40 dof 1 fix ©
create displacement on surface 35 39 dof 2 fix ©
create displacement on surface 36 38 dof 1 dof 2
create displacement on curve 50 dof 3 fix @
create pressure on surface 31 magnitude 1e6
create material 1

modify material 1 name 'Material 1°

modify material 1 set property 'MODULUS' value 2.1le+1l
modify material 1 set property 'POISSON' value 0.3
block 1 add volume 4 5

block 1 material 1

block 1 element solid order 1

analysis type static elasticity dim3

calculation start path 'D:/Fidesys/example.pvd’

fix 0

Itis also possible to run the file Example_1_Static_3D.jou by selecting Journal Editor on Toolbar. In a pop-
E up window of the main menu select File — Open and open the necessary journal file.
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Static load (gravity force)

R.J. Roark, Formulas for Stress and Strain, 4™ Edition? McGraw-Hill Book Co., Inc., New York, NY, 1965, pg 112, no.
33

The problem of the tube bending of under gravity force is to be solved. The pictures below represent a geometric
model of the problem:

D
i

- L =_1 Tg

The side edges are rigidly fixed on all displacements and rotations. Material parameters are E = 30e6 psi, v =0.0,
p=0.00073 Ib-sec?/in*. The gravity force is defined via the acceleration g=386 in/sec?. The geometrical dimensions
of the model: L=200in, do=2in, di=1in.

[~&~
AALTLTATIAARAAAY
T

Due to the symmetry of the problem, half tube will now be considered (L/2).

X

[ ]

- L/2 -

ALY

-

Test pass criterion is the following: displacement in the center of the tube uy, at the point D (o, do/2, 0) is -0.12529
within 3%.
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Geometry creation
1. Create the first circular cylinder.

Select volume geometry generation section on Command Panel
(Mode — Geometry, Entity — Volume, Action — Create). Select
Cylinder in the list of geometric elements. Specify the cylinder

Mode - Geometry

téﬂ @

Entity - Volume

g
P
il S

AP <£PH <

dimensions:

e Height: 100;

e Cross section: Circular;

e Radius: 1;

PSR
¢ A

Action - Create

| A Np

= QB

Click Apply.
& ¥ ¥
acﬁinder =
Height | 100 |
(@) Gircular () Elliptical
Radius |1 |
@ 9
Model Tree & X
Current View [Full Tree =l 2. Createthe second cylinder.
tame o | Select volume geometry generation section on Command Panel
2 _ EDFE'::;:S (Mode — Geometry, Entity — Volume, Action — Create). Select
=9 Volumes Cylinder in the list of geometric elements. Specify the cylinder

- 0 Volume 1
H Volume 2

- @] Free Surfaces
" Free Curves

[+ ".;? Initial Conditions

+- [~ Dependencies
-4 Groups

- B sets

#- & Calculation Settings

dimensions:

o Height: 100;

. X Free Verfices ° Cross section: Clrcular;
- &l Materials . Radius: 0.5;
g Blocks
- &§ Boundary Conditions Click Apply.

As a result, two generated entities are displayed in the Model
Tree (Volume 1 and Volume 2).
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3. Subtract the first cylinder from the second one.
Mode - Geometry

Select volume geometry generation section on Command Panel ‘ g @ @ m =
(Mode — Geometry, Entity — Volume, Action — Boolean). Select
Subtract in the list of operations. Set the following parameters: Id. ﬁ 5":’5
e AVolume ID(s): 1 (the volumes to be subtracted); Entity - Volume
e B Volume ID(s): 2 (volumes from which other volumes fi < /" o * @
will be subtracted).

Click Apply. ﬁ A

. . . Action - Boolean
As a result, only one volume is displayed in the Model Tree (Volume

). am s s RE
@ X ¥
Q) subtract -
N ‘\"-.
‘_ B
Mode - Geometry ‘ Volume ID(s) |1 |

S ELLE et '
[] Keep Criginals
K B
M
! Keep both (A and B)

Entity - Volume ] 1mprint

P S BT @ 9
¢ A

Action - Transform

4.  Place the volume to the coordinate origin.

Select volume geometry generation section on Command Panel

m A | Sy x = (Mode — Geometry, Entity — Volume, Action — Transform).
Select Move from the list of possible types of slices. Set the

@ K ti/ following parameters:

. Volumes ID(s): 1 (the volume to be cut);

il hd .

[ . Checkbox Distance;
Valume ID(s) |1 | . Z Distance: 5o;
Indude Merged Click Apply.

Select Method . . _

_ _ Thus, the center of the left end of the tube is placed in the origin
() To Coordinates () To Entity of coordinates.
(®) Distance (") General Location

() In Direction Of Surface Mormal

X Distance | |

¥ Distance | |

Z Distance |50 |
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Meshing
1. Setthe approximate size of the elements.

Select volume mesh generation section on Command Panel
(Mode —Mesh, Entity — Volume, Action — Intervals). Specify the
approximate size of the elements:

e Selectvolumes: 1;
e Select Approximate size from the drop-down list;
e Approximate size: 0.25;

Click Apply Size.

2. Select the way of mesh generation.

Select volume mesh generation section on Command Panel
(Mode — Mesh, Entity — Volume, Action —Mesh).

e Selectvolumes: 1;
e Select meshing scheme: Polyhedron

Click Apply Size. Click Mesh.

VModel Tree &8 x

Current View [Full Tree B

Name IID = |
& ceometry
s Bodies
- T Volumes
@ volume 1 1
- W Free surfaces
" Free Curves
b ¥ Free Vertices
4B materials
Blocks

5 Boundary Conditions
‘& Initial Conditions
1=/ Dependendes
- 1 Groups
Sets
% Caleulstion Settngs

Model Tree | Power Tools

Properties Page g x

Property [vaie |

EF General

: Type
1D

Volume Command Line

Mode - Mesh

B

t=0
=

Entity - Volume

DPe -
S 0 A
% L =

B ?

@I

HE e

@] Approximate Size

Select Volumes
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]

The resulting number of elements can be found on the property page by clicking on Volume 1 in the Model Tree
on the left.

To view the mesh properties, you can follow these steps:

Select the entire model

Right-click on the model

In the pop-up menu, select List Information — List Mesh Info

Information on the mesh will be displayed in Command Line

Setting boundary conditions

Mode - Boundary Conditions

1. Fixtheright lateral edge at all directions.
e L9949 % s

Select Mode — Boundary Conditions, Entity — Displacement,

Action — Create on Command Panel. Set the following parameters: L_ [ >4
e System Assigned ID; Entity - Displacement
e Entity List: Surface; =| L gq oilg &
e Entity ID(s): 8; v @ a E =4
e Degrees of Freedom: All;
i 2 % @
e DOF Value:o.
Action - Create
Click Apply. ,;u ﬁ =l R

2. Fixthe left lateral edge along X and Z axes by analogy. IDMName

Select Mode — Boundary Conditions, Entity — Displacement, © "&D

Action — Create on Command Panel. Set the following parameters: O Mame
(® System Assigned ID

e System Assigned ID; Entity List
n 1=

e Entity List: Surface,- () Modeset () Volume (@ Surface () Curve
() Hex () Tet () Face () vertex
O Tri () Edge () Node

e Degrees of Freedom: X-Translation Disp, Z-Translation Entity ID(s) [3

e Entity ID(s): 9;

Di Sp; Degrees Of Freedom
e DOF Value: o. Al
[] %-Translation Disp [] %-Rotation Disp
Cth APP'Y D ¥-Translation Disp D Y-Rotation Disp
D Z-Translation Disp D Z-Rotation Disp
DOF Value [0

[] Specify Combination

Owverwrite Average
Smallest Largest
® 9
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3. Setthe gravity force. Mode - Boundary Condiions

Select Mode — Boundary Conditions, Entity — Gravity, Action — Create ‘ g @ g m

on Command Panel. Set the following parameters:
t=0/1t /BRIl M
= | & KR

/l

° GIobaI,-
Entity - Grawvity
e Directions: Y; =L .‘Qq 0ljg|l &
e Value: -386.
v @ a : >
Click Apply. el m : .B
i 2 % P

Setting material and element type
1. Create the material.

Select setting the material properties section on Command Panel (Mode
—Material, Entity — Materials management).

In the Materials Management window that opens, in the second column, ‘ @ ‘@ @ m =

click on the caption Enter the name of the material and write “Material 1”. t=0 il
= |k B X &

Press the ENTER key.

In the left column, select Elasticity - Hooke Material. Select with the ~ Eniity -Materials Management
mouse the characteristic Young's modulus. Hold down the left mouse "h d Q @ =
button and drag the label to Material Properties. Double-click in the Value

field next to Young’s modulus and enter the number 30e6.

Mode - Material

Similarly, from the Hooke Material section add the Poisson Ratio 0.3 ; from the section General - Density: 0.00073.

Click Apply.
Mode - Blocks
2. Create the block of one material type. & g & @m =
Select setting the material properties section on Command Panel (Mode — OV B k|
: : : = 5| N
Blocks, Entity — Block, Action — Add). Set the following parameters: ——
e BlockID: 3 @I < x| 8B
e Entity list:: Volume; Action - Add
. ST 2D E
e Entity ID(s): 1 (or by the command all). =
Click Apply. = ﬂ; % fIRE
Block D [1
Entity List
Violume =
Entity ID(s) [1
® Apply

3. Assign the material to the block.
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Select setting the material properties section on Command Panel (Mode Mode - Blocks
— Blocks, Entity — Block, Action — Set material). Set the following ==
parameters: ‘U ﬂ (@ g “
t= e
e Block ID(s): 3 = & X R
lect th | d lin the | | [
e Select the previously created material in the list: Materia :|
L BILox 88
ClICk Apply Action - Set material
QST A D =
s @B 8 R E

Block ID(s) |1

Available Materials

Material 1
@ Apply

Mode - Blocks

4. Assign the element type to the block. ‘ g ;@ EH =

Select setting the material properties section on Command Panel

t=0 “1
(Mode — Blocks, Entity — Block, Action — Element Types). Set the = | 2| B K| &K
following parameters: Entity - Block
e BlockID(s): 3; FJL<S = 8 E
e Category: Solid; Action - Element types

e Order:1 hqgﬁa
Click Apply. 1 ﬁ @ iR |E

Block ID(s) |1

Category | Solid

Order | 1

@ Apply
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Starting calculation

1. Setthe type of the problem to be solved. Mode - Calculation Settings

Select calculation setting section on Command Panel (Mode — ‘ @ ‘@ @
Calculation settings, Calculation settings — Static, Static —
t=0 ==
)

General). Select:
=

Calculation settings - Static

e Dimension: 3D;

e Model: Elasticity. 34| @ @ "@‘

. t | F
Click Apply.
Ina pop-up window select a folder to save the result and enter the A
file name. Static - General
If the calculation is finished successfully, you will see a message in g:)} cHIE

am || OF—

the Console: "Calculation finished successfully at <date> <time>".

Dimensions:
[] use mpPI
Model
Elasticity
[] Plasticity
] Monlinear geometry
[] Heat transfer
[] Pore Fluid Transfer

[ set load steps count

[] set nonlinear solver options

©)

Results analysis

1. Open the file with the results. You can do this in one of the Mode -Resuits

three ways. g ﬁ
ML

e C(Click Ctrl+E. t=0

e Select Calculation — Open Results in the Main Menu. Click
Open last result.

Apply

Start Calculation

o

C:/Users/Admin/CAE-Fidesys-2.0/12.pvd

e Select Results on Command Panel (Mode — Results). Click [ Gpen in new window

Open Results.

 To apply all of the filters changes automatically in Fidesys Viewer,
=" click Apply changes to parameters automatically on Command Panel.

2. Display the Uy, component of the displacement field on the model.
In Fidesys Viewer window set the following parameters on Toolbar:

e Representation Mode: Surface;

e Representation Field: Displacement;

e Representation Component: Y.

e Surface.
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| < Displacement ﬂ |‘1‘ j | Surface j

After applying the settings, you will see the following picture:

{1_{]{]{le+{]{)~l— 0.000e+00

— -0.02
— -0.04
— -0.06
|

— -0.05

[ )
-1.254e-01 -1.254e-01

Displacement Y

o

P

3. Checkthe maximum value Uy, at the selected point D.
In the picture, it is the maximum in modulus Displacement (blue). It corresponds to -0.127222 in the color legend.

The difference between the resulting value -0.1254 and the required -0.12524 is 0.13%.

4. Download numerical data.

Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.

5. You can see the way the body is deformed under the applied pressure.
To do this, select Filters — Alpabatical — Warp By Vector. Set the following parameters in the tab Properties::
e Vectors: Displacement;
e Scale Factor: 100.

As a result, the deformed body is displayed at the picture. To see the original model, click the button ® near the
model in the Model Tree. The picture below shows the deformed (solid grey filling) and the original model (with
the field of displacements distribution along Y axis).
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Properties I Information |
Properties g X

il
H
I.wEnI ch ... (use Esc to dear text)

[= properceswe 3] ] = _I

Vectors

r<-*"-‘ Apply | Reset | ¢ Delete

£
|D|splacement /

len—_l_l
B e

=== olslslu

™ Axes Grid Edit

Scale Factor

™ Center Axes Visibility
Orientation Axes

¥ GOrientation Axes Visiility

I" Hidden Line Removal

[ Camera Paralel Projection X
Background '; i
ISingIe color ;I

O Calor |"| Restore Defaultl

Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

create Cylinder height 100 radius 1

create Cylinder height 100 radius 0.5

subtract volume 2 from volume 1

volume 1 size 0.25

volume 1 scheme sweep

mesh volume 1

list volume 1 mesh

create displacement on surface 8 dof all fix ©
create displacement on surface 9 dof 1 dof 3 fix ©
create gravity global

modify gravity 1 dof 2 value -386

create material 1

modify material 1 name 'Materiall’

modify material 1 set property 'POISSON' value ©
modify material 1 set property 'MODULUS' value 3e+7
modify material 1 set property 'DENSITY' value 0.00073
block 1 add volume 1

block 1 material 1

block 1 element solid order 2

analysis type static elasticity dim3

calculation start path "D:/Fidesys/calc/example.pvd

Itis also possible to run the file Example_2_Static_3D.jou by selecting Journal Editor on Toolbar. In a pop-
E up window of the main menu select File — Open and open the necessary journal file.
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I
Static load (beam model, reaction forces)

S.H. Crandall, N.C. Dahl, An Introduction to the Mechanics of Solids, McGraw-Hill Book Co., Inc., New York, NY, 1959,
pg. 389, ex. 8.9

ey

The problem of static load of a square section beam is being solved. The picture represents a geometric model of
the problem: a=150In, beamsection1x1in. The boundary conditions are presented in the picture; the force applied
at the point B is F, = -1000 Ib. The material parameters are E = 30e6 psi, v=0.3.

Test pass criterion is the following: reaction force Ra at the point A (0,0,0) is 148.15 Ib, reaction moment at the
point Cis 27778 in-lb within 1.5%.

Geometry creation e
1. Create a straight line 100 in length (segment AB). l @ Q @ ﬂ =~
Select volume geometry generation section on Command Panel I_ = 3
(Mode — Geometry, Entity — Curve, Action — Create). Select Line in Entity - Curve
the list of geometric elements. Create it using Location and Direction.
Set the following parameters: Ei < /- A * @

e Location: o 0 o (line origin); ﬁ A

e Direction: 10 o (along X axis); Action - Create

e, = A

e Length: 100; @A sy R B

Click Apply. " Line ©
2. Create astraight line 5o in length (segment BC). Build Using
. . () Vertex IDs
Select volume geometry generation section on Command Panel O Locations
(Moc.ie — Geometry, Entity — Curve, Actign — Crea.te). Selec.t Lin.e N |1 ®) Location and Diection
the list of geometric elements. Create it using Location and Direction. _
Set the following parameters: Locaton [000 |
Direction [100 | [
e Location: 1200 o0 o (line origin); Length [100 |
e Direction: 100 (along X axis); @ 9

e Length: 5o;
Click Apply.

As a result, in left side of the Model Tree there are two free curves having no common vertices.
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3. Unite two vertices. Mode - Geometry

Select volume geometry generation section on Command Panel lg :jé @ H =

(Mode — Geometry, Entity — Vertex, Action — Merge). Set the —— |
following parameters: = @ A}

e VertexID: 2 3 (using space after each of them); Eomhaie

Click Apply. P | AT
¢ A

Action - Merge

aE g s RE

vertex I(s) [23
[ with

Vertex ID(s)

|:| Force Merge
] Group Results
[ set Talerance

@ 9

Maode - Mesh

A0 <FH =

= 8B ¥ a

MeShing Entity - Curve
1. Select meshing on curves section on Command Panel (Mode — g @ | K ﬂ b
Mesh, Entity — Curve, Action — Mesh). Specify the parameters of
mesh refinement: 4 oA — + <$>
e Select Curves: all; & ﬁ B
Action - Mesh

e Select the way of meshing: Equal;

k) ? 2 & X @

1+
00

e Select the meshing parameters: Interval;

e |Interval: 1.

Click Apply Size.

Select Curves

Click Mesh. al

Get Settings For Curve 12 Get Settings

‘Equal v

O Approximate Size O Auto Size @ Interval

Interval |1
Preview
Apply Size
Apply Size Before Meshing
@ 0 Mesh
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Setting boundary conditions Mode - Boundary Conditions
1. Fixthe point C at all directions. ‘ g @ @ m =
Select Mode — Boundary Conditions, Entity — Displacement, Action ld. ﬁ N

/l‘—

— Create on Command Panel. Set the following parameters:
Entity - Displacement

e System Assigned ID;

q
o m
e Entity List: Vertex; =& d 5 g ‘ﬁ
e Entity ID(s): 4; Y @ & m - 4§
e Degrees of Freedom: All; 2 ¢
° DOF Value: o. Action - Create
Click Apply. ‘fu ﬁ EE E@ 2::

IDMame

() Mew ID

OName

(®) System Assigned ID

Entity List

() Modeset () Volume ® surface () Curve
O Hex O Tet O Face O Vertex
O i (O Edge () Node

Entity ID(s) |4

Degrees Of Freedom

(Al
|:| ¥-Translation Disp |:| X-Rotation Disp
|:| ¥-Translation Disp |:| Y-Rotation Disp
|:| Z-Translation Disp |:| Z-Rotation Disp
DOF Value |0
[ Spedify Combination
Overwrite Average
Smallest Largest
@ 0 | Apply |

2. Fixthe point A at the Y and Z displacement.

Select Mode — Boundary Conditions, Entity — Displacement, Action — Create on Command Panel. Set the
following parameters:

e System Assigned ID;
e Entity List: Vertex;
e Entity ID(s): 1;
e Degrees of Freedom: Y-Translation Disp, Z-Translation Disp;
e DOF Value:o.
Click Apply.
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3 Apply force at the point B. Mode - Boundary Conditions
Select Mode — Boundary Conditions, Entity —Force, Action — ‘ g d@ @ m -
Create on Command Panel. Set the following parameters:
t=0 1
e System Assigned ID; = Eﬁ% PSS!
e Entity List: Vertex; Entity - Force
q
e Entity ID(s): 2; = | L] lg| sk
e Force:1000; g* 2;1 & E = 'H"
e Click Directiono-10.
59
Click Apply. 3 P @
Action - Create
@EEY R
IDMame
() New ID
O Marne

(®) System Assigned ID

Force Entity List
() Surface (®) Vertex () Modeset

() Curve ) Node

Force  |1000 |

Moment | |

Direction ... | [0-10 |

@ 9

Setting material and element type

1. Create the material.
Mode - Material

Select setting the material properties section on Command Panel
(Mode — Material, Entity — Materials Management). ‘ @ d@ @ m &
In the Materials Management window that opens, in the second |t=0 A2

= B ¥ &

column, click on the caption Enter the name of the material and write
“Material 1”. Press the ENTER key. Entity - Materials Management

In the left column, select Elasticity - Hooke Material. Select with the ﬁ (1:3' G:E c@ =
mouse the characteristic Young's modulus. Hold down the left mouse

button and drag the label to Material Properties. Double-click in the
Value field next to Young’s modulus and enter the number 30e6.Similarly, from the Hooke Material section add
the Poisson Ratio 0.3;

Click Apply.
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e —

T *Materials management EHE3
Properties | [aterial |ID | Imported material |
= Elasticity ~Material 1 1 -~ Steel

Steel GOST 4543-71 (Russia)
- Rubber

- Enter the name of the matenal
Iooney-Riviin Material
Blatz-Kao Material Kevlar
Murnaghan Material - Titanium
Orthotropic Material Lol
Transversely [sotropic Material

& General
& Strength
&-Plasticity
& Hardenin: } .
9 Material properties Value
- Thermal - -
. B Material 1
#- Geomechanic ; .
E-Hook Material
#-Preload )
- Young's modulus 3e+7
“Poisson ratio 0.2

Apply

2. Create the block of one type of the material.

Mode - Blocks
Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Block, Action — Add). Set the following ‘ @ ‘@ @ =
parameters: t=0 = |
K| A
e BlockID:1; -~ Lé :
Entity - Block

e Entity list: Curve; @I <> | X % @

e Entity ID(s): 1 2 (or by the command all).
Action - Add

IESTED E
9 B s R E

Block D |1
Entity List

Click Apply.

Curve d

Entity ID{s) |12 |

@ Apply
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3. Assign the material to the block. Mode - Blodks
Select setting the material properties section on Command
Panel (Mode — Blocks, Entity — Block, Action — Set ‘ g ‘@ m =
material). Set the following parameters: I
= | /| By | %

e BlockID(s): 1;

] . . Entity - Block
e Selectthe previously created material in the list:

Material 1. @ I <S> % 8 B

Click Apply. Action - Set material

mSFED =
e I

Block ID(s) |1

Available Materials

Material 1 -

@ Apply

Mode - Blocks 4. Assign the element type.
‘ g (fé m = Select setting the material properties section on Command Panel
(Mode —Blocks, Entity — Block, Action — Element types). Set the
=0 Id % N following parameters:
/|\
. Block ID(s): 1;
Entity - Block

. Category: Beam;
ey
@ I <:> % % ° Order:a.
Action - Element types

TS FZE D E
9 BB 2 R E

Block ID(s) |1 |

Click Apply.

Category |Beam h

Ak

Order |1

@ Apply
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Setting beam cross section profile
1. Setbeam parameters.

Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Beam Properties). Set the checkbox
Select profile. Select Rectangle in the list of geometric elements.
Specify the following parameters:

e BlockID: 1;

e Height (H): ;

e Width (B): 1;
Click Apply.

Starting calculation

1. Setthe type of the problem to be solved.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Static, Static —
General). Select:

e Dimension: 3D;
e Model: Elasticity.
Click Apply.

2. Setthe solver settings.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Static, Static —
Solver). Select the solver method (direct or iterative) and set
Convergence Parameters in case of choosing an iterative one. You
can also leave all the settings by default.

Click Apply.
3. Setthe reaction force calculation

Go to the tab Static — Output fields and set the checkbox Calculate
nodal and reaction forces.

Click Apply.
Click Start Calculation.

Note: Without setting the checkbox Calculate nodal and
reaction forces, the field is not calculated.

2

=
R A

A& FHE -
o}

Enftity - Beam Properties

i I

Block ID
CS Rotation Angle

Offset to
Select profile
Rectangle

<> X g 3
1
0.0
Centrod v

Mode - Calculation Settings

=

s0r
]
SN

&

Calculation settings - Static

.

At

Static - General

&/ i

Dimensions:
[] use MP1
Model
Elasticity
[] Plasticity

[ Monlinear geometry

[] Heat transfer

[] pore Fluid Transfer

[] set load steps count

[] set nonlinear solver options

©)

4. Inapop-up window select a folder to save the result and enter the file name.
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5. If the calculation is finished successfully, you will see a message in the Console: “Calculation finished
successfully at <date> <time>".

Mode - Results

Results analysis ‘ @ @ @ m =

1. Open the file with the results. You can do this in one of the three t=0

ways. = % ;/\‘:’/x; A

e C(lick Ctrl+E.

e Select Calculation — Open Results in the Main Menu. C:/fUsers [Admin/CAE-Fidesys-2.0/13.pvd
Click Open last result. (] open in new window

e Select Results on Command Panel (Mode — Results). Open last result

Click Open Results.

2. Display the uy component of the displacements field.

In Fidesys Viewer window set the following parameters on Toolbar:
e Representation Mode: Surface;
e Representation Field: Displacement;
e Representation Component: Y.

The field of displacements distribution along the Y axis wil be displayed on the model
< Displacement j IY ;I I JJISurface ;I

3. Checkthe numerical value of the reaction force at the point A.

Display Component 2 of the Reaction Forces field.

| < Reaction Force j I!{ j I ‘“ISurfacE j‘

On the Fidesys Viewer Main Panel, click Select Points On surface.

O Layout #1 X | +|
PG |30 B | OE | R R E A, 7?2 R

Select the limiting left point (point A) on the geometric model.

To quickly view the information at the fixed point, click pointsinfo on the Main Panel.

P& BEEFO B a|F
In the pop-up window, components of the reaction force at the selected point will be displayed.
i
ModeID | X ¥ z F.eaction Force
1 ] ] ] 0 150,977 0

-
-

TAME

The difference between the resulting value 150.977 and the required 148.15 is less than 1,8%.
Please, do not close the window Points information.

4. Check the numerical value of reaction moments at the point C.

Display Component Z of the Reaction_moment field.
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| < Reaction Force j IE j I |JJ|5ur1'E|cE j

On the Fidesys Viewer Main Panel, click Select Points On surface.

O Layout £1 X I +|
H @ |REE R PHEERR A N?20

Select the limiting right point C on the geometric model.
In the window Points information components of the reaction moment at the selected point will be displayed.
_inlx]

ModeID | X ¥ Fid Reaction Moment &
3 150 |0 0 0 0 -27353.5

The difference between the resulting value -27353.5 and the required -27377.3 is less than 0.01%.

5. Open 3D-image of the beam.

To display 3D-view of the beam cross section, set the focus on the calculation title and click the button » inthe
Fidesys Viewer standard line.

- To apply all of the filters changes automatically, click Apply changes to parameters automatically on
" Command Panel.

6. Download numerical data.

Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.

Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

create curve location @ © © direction 1 @ @ length 100
create curve location 100 © © direction 1 @ © length 50
merge vertex 2 3

curve all scheme equal

curve all interval 1

mesh curve all

create displacement on vertex 4 dof all fix

create displacement on vertex 1 dof 2 dof 3 fix

create force on vertex 2 force value 1000 direction @ -1 @
create material 1

modify material 1 name 'Materiall’

modify material 1 set property 'MODULUS' value 3e+7
modify material 1 set property 'POISSON' value ©

block 1 add curve 1 2

block 1 material 1

block 1 element beam

block 1 attribute count 7

block 1 attribute index 1 value 1 name 'Rectangle’
block 1 attribute index 2 value 0.0 name 'ey'
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block 1 attribute index 3 value 0.0 name 'ez'

block 1 attribute index 4 value 0.0 name 'angle'

block 1 attribute index 5 value @ name 'section_id’

block 1 attribute index 6 value 1 name ‘geom_H'

block 1 attribute index 7 value 1 name 'geom_B'

analysis type static elasticity dim3

solver method auto use_uzawa auto try_other on

output nodalforce on energy off midresults on record3d on log on vtu on material off
calculation start path 'D:/Fidesys/example3.pvd’

It is also possible to run the file Example_3_Static_Beam.jou by selecting Journal Editor on Toolbar. In a
E pop-up window of the main menu select File — Open and open the necessary journal file.

Static load (shell)
Timoshenko S.P. Voynovskiy-Kriger S. Plates and shells, Nauka, Moscow, 1966, 636 pages [in Russian]

The problem of static load of square shell which two sides are clamped
and the other two are freely supported, is being solved.. The picture
represents a geometric model of the problem: a =1 m, shell thickness is
0.1 m. The boundary conditions are presented in the picture. The plate
is loaded by uniform pressure of 10 kPa.

Test pass criterion is the following: the maximum deflection is 1.19e-6,
moments My=252 N-m and M,;=332 N-m.
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Geometry creation Mode - Geometry
1. Create the square 1 m on side. l . @ g n =
Select volume gec?metry generation.section on Command Panel (Mod.e t%ﬂ u @ ¥R
— Geometry, Entity — Surface, Acti on — Create). Select Rectangle in Entty S
- ourrace
the list of geometric elements. Set the parameters:
. Widthi, PO T RT

¢ A

Action - Create

e Height: Optional.

Click Apply.

=
® R I

W Rectange -

width [1 |

Height |(Optiona|} |

() ¥Plane () YPlane (@) ZPlane

@ 9

Mode - Mesh
Meshing ‘ .H g n =
!

1. Select surface mesh generation section on Command Panel (Mode t%ﬂ

— Mesh, Entity — Surface, Action — Mesh). Specify the following ——
parameters:
P e

e Selectsurfaces: 1;
e Select meshing scheme: Polyhedron; 4 n
Click Apply Scheme. % ﬁ

Action - Mesh
|
=] il

| B Polyhedron -

B>~ &4

Click Mesh.

Select Surfaces

@9

[] Chedk For Overlapping Surfaces
[+] apply Scheme Before Meshing
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Setting boundary conditions
1. Fix the two edges rigidly.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;
e Entity List: Curve;

e Entity ID(s): 1 3 (or sequentially click on the top and
bottom edges);

e Degrees of Freedom: All;
e DOF Value:o.
Click Apply.

2. Fixthe two other edges at displacements.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;
e Entity List: Curve;

e Entity ID(s): 2 4 (or sequentially click on the right and
left edges);

e Degrees of Freedom: X-Translation Disp, Y-
Translation Disp, Z-Translation Disp;

e DOF Value:o.
Click Apply.
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Action - Create
WAEE ¥ R
ID/Mame
() Mew ID
() Mame

(@) System Assigned ID

Entity List

() Modeset () Volume () Surface (@) Curve
O Hex O Tet O Face O Vertex
() Tri () Edge () Node

Entity ID(s) |13
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[] %-Translation Disp [] x-Rotation Disp
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Apply the uniform pressure on the surface.

Select Mode — Boundary Conditions, Entity — Pressure,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;

e Entity List: Surface;

e Entity ID(s): 1;

e Magnitude Value: 1e4;

Click Apply.

Setting material and element type

1. Create the material.

Select setting the material properties section on Command Panel

(Mode — Material, Entity — Materials management).

In the Materials Management window that opens, in the second
column, click on the caption Enter the name of the material and write

“Material 1”. Press the ENTER key.

In the left column, select Elasticity - Hooke Material. Select with the
mouse the characteristic Young's modulus. Hold down the left mouse
button and drag the label to Material Properties. Double-click in the

Mode - Boundary Conditions

LT

=

Entity - Pressure

&

< @ H

it

q
= 4 |W D ig|hk
Y 8 a4 @ : 4
AR
Action - Create
a a
AEEr »
ID/MName
() Mew ID
D Name
(®) System Assigned ID
Pressure Entity List
(® Surface () curve () sideset
O Tri () Face/Quad (") Edge
Entity ID(s) |1 |
Magnitude Value | 1e4 |
[] interpret value As
Use Pure Pressures
Use Total Force
[] apply Pressure On
Top
Bottom
® 9

Mode - Material

s I

<) B

PH <

Vg Q

=
21~

Entity - Materials Management

¢ &

@

¥

Value field next to Young’s modulus and enter the number 2e11.Similarly, from the Hooke Material section add

the Poisson Ratio 0.3;

Click Apply.
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]
T Materials management ﬂ

Properties | Imperted material |
5 Elasticity - Steel
#-Hook Material - Steel GOST 4543-71 (Russia)
B+ Mooney-Rivin Material -~ Rubber
& Blatz-Ko Material -~ Kevlar
B Murnaghan Material - Titanium
&t Orthotropic Material - Soll
B Transversely Isotropic Material
& General
& Strength

- Plasticity

Properties Sigma(epsilon)
& Hardening l ma(epsier) |

#-Thermal I':'Iaterial properties Valie
#- Geomechanic = f';laterial 1
#- Preload B F!OOK Material
?----Young's modulus 26411
. Poisson ratio 0.3

__eooy_ |

2. Create the block of one type of the material. Mode - Hlocks

Select setting the material properties section on Command Panel ‘ . ‘@ @ H =~
(Mode — Blocks, Entity — Block, Action — Add). Set the following t=0 N
parameters: = Id % p oot
Block ID Entity - Block
L4 (o]@ M
p-
e Entity list: Surface; @ I < g @
Enti |D( ) ( bv th d ”) Action - Add
] ntity ID(s): 1 (or by the command all).
Click Apply. h Q g E & b
g BB 8 R E
Block ID |1
Entity List
Surface ~
Entity ID(s) |1

®
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3. Assign the material to the block. Mode - Blocks

Select setting the material properties section on Command Panel ‘ g ‘@ @ n =

(Mode — Blocks, Entity — Block, Action — Set material). Set the

following parameters: t%(] u % ;;":’1; 8%
e Block ID(s): 1 Entity - Block
e Select the previously created material in the list: @ I | X g @
Material 1.

Action - Set material

Click Apply. h d g E a >
g HE 21 R E

Block ID(s) [1

Available Materials

Material 1 hd
@ Apply

4. Assign the element type.

Select setting the material properties section on Command Panel Sliesiiis

(Mode — Blocks, Entity — Block, Action — Element types). Set ‘ g q E m =

the following parameters:
t=0 ~1s
e Block ID(s): 1; = || By % | &

e Category: Shell; Entity - Block

e Order:. @I Q X % @

Action - Element types

ISP E D B
g B % R E

Click Apply.

Block ID(s) |1 |
Category | Shell hd
Order |1 = |

@ Apply
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5. Setting shell thickness Mode - Blocks
Select setting the material properties section on Command Panel l @ Q
(Mode — Blocks, Entity — Shell Properties). Select in the list of 0

possible operations. Set the following parameters: té. il

e BlockID:1;
e Thickness: 0.1;
e Eccentricity: o.5;

Click Apply.

Starting calculation

1. Setthe type of the problem to be solved.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Static, Static —
General). Select:

e Dimension: 3D;
e Model: Elasticity.
Click Apply.

2. Set the solver settings.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Static, Static —
Solver). Select the solver method (direct or iterative) and set
Convergence Parameters in case of choosing an iterative one. You
can also leave all the settings by default. Click Apply.

3. Setthe reaction force calculation

Go to the tab Static — Output fields and set the checkbox Calculate
nodal and reaction forces.

Click Apply.
Click Start Calculation.

Note: Without setting the checkbox Calculate nodal and reaction
forces, the field is not calculated.

Entity - Shell Properties

i RS

BlockD |1

Thickness |D. 1

Eccentridity (0.5

®

Made - Calculation Settings

?@QQWE

= s
= | 7
Calculation settings - Static
11 B i
T @O,

M

Static - General

LT TN (=]
I
1] Ol =

Dimensions:

[ use mp1
Model

Elasticity

] Plasticity
] Monlinear geometry

[ Heat transfer
[] Pore Fluid Transfer

[ set load steps count

[] set nonlinear solver options

0]

4. Inapop-up window select a folder to save the result and enter the file name.
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5. Ifthe calculation is finished successfully, you will see a message in the Console: "Calculation finished
successfully at <date> <time>".

Results analysis

1. Open the file with the results. You can do this in one of the three ways. ~ "°4 “Results

o Click Ctrl+E. l . q g " i
/

t=0 A1
B |

e Select Calculation — Open Results in the Main Menu. Click =
Open last result.

e Select Results on Command Panel (Mode — Results). Click C:/Users /Admin/CAE-Fidesys-2,0/14.pvd
Open Results. [] open in new windaow
2. Display the u; component of the displacement field.

In Fidesys Viewer window set the following parameters on Toolbar:
e Representation Mode: Surface;
e Representation Field: Displacement;

e Representation Component: Z.
@ Displacement j IE ;I I HJISurfa::e ;I

The field of displacements distribution along the Z axis will be displayed on the model

3. Checkthe numerical value of the maximum displacement.

Display maximum Component 3 of the Displacement field.

().()()()e+()()—[ 0.000e+00

-Se-7

Displacement Z

-le-6

-1.209e-06 -1.209e-06

The difference between the resulting value 1.209e-6 and the required -1.19e-6 is 1.6%

4. Check numeric values of moments in the center of the plate.

Display component XX of the MomentsShell field.

116



9
~

' (&4 CAE Fidesys — User Guide (version 2.1)

| 2 MomentsShell j I:!{!{ ;I I ||||Sur1'an:e ;”

Properties | Information I

Properties
Select the filter Probe Location (Filters — Alphabetical — Probe Location) e | | % |
in the Fidesys Viewer Main Menu. In the tab Properties set the following fh = Delete _l
values: IJEnI ch ... {use Esc to dear text) _I

e Point: (0,0,0); I = Properties (Pr EIE'“_I_l

Probe Type Ileed Radius Point Source

e Number of Points: 1;
Sphere Parameters

I+ Show Sphere

e Radius: 0.

Center [0 jo 0
Radius ID
Go to the Information tab and look at the MomentsShell field. Note: Use P 1o 2 "Center on mesh or ‘Chi+ P

to snap to the closest mesh point

MNumber Of Points |1

I = Display Elglil_ﬂl
B o nimiE)

™ Axes Grid Edit

™ Center Axes Visibility
Orientation Axes

¥ Orientation Axes Visibility

I Hidden Line Remaval

™ Camera Parallel Projection

—Data Arrays

Current data time: 1

Mame | Data Type -
2 Displacement [-2.88229e-24, 2.88229-24], [-5.40845e-24, 5.40
2 External Force [0, 0], [0, O], [-100, 0]
2 External Moment [0, 0], [0, ], [0, 0]
2 MiddleSurfaceForces [-3.604e-13, 1.10133e-17], [-1.22249e-12, 6,2029
2 MomentsShell [ 260.347, 260.347], [ 344.745, 344.745]) [0, 0, [
@ Nodal Force [-8.27251e-14, 8.27251e-14], [-5.5402%9e-14, 5.54
2 Nodal Moment [-68.3322, 68.3822], [-7.39829, 7.39824], [0, 0]
2 Node ID [1, 121]
2 Mormal [0, 0], [0, 0], [1, 1] -
4 | LlJ

The difference between the resulting values (My=260.347 and My=344.745) and the required (My=252 and My=332)
is 3.3% and 3.8%, relatively.

5. Open 3D-image of the shell.

a To display 3D-view of the beam cross section, set the focus on the calculation title and click the button 3D-
view in the Fidesys Viewer standard line.
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A new file example *.pvd will be opened and you will be able to apply various filters to it and to view its deformed
view.

Choose the new file example_3D.pvd in the Model Tree and display Filters — Alphabetical — Warp by Vector for it
with the following fields values

e Vectors: Displacement
e Scale Factor: 2eg

Properties | Information |
Properties &

o

T Apply | ) Reset | 4 Delete

ISE.aru:h ... {use Esc to dear text)

| = properties(w: (9| | =

Euﬁ.@-ﬁ

Vectors I 2 Digplacement
Scale Factor | |—2E5 il
| = Display 3| & @] |

On the Toolbar, set once again the following parameters for the deformed type:
2 Stress j I"I"‘\" ;I I | |||Sur1'ace With Edges ;||

The first buckling mode will be displayed on the screen but the shell will be enveloped with thickness.

a\:

&F To apply all of the filters changes automatically, click Apply changes to parameters automatically on
Command Panel.

6. Download numerical data.

Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.
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S
Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

create surface rectangle width 1 zplane

surface 1 scheme polyhedron

mesh surface 1

create displacement on curve 1 3 dof all fix ©
create displacement on curve 2 4 dof 1 dof 2 dof 3 fix @
create pressure on surface 1 magnitude le4

create material 1

modify material 1 name 'Materiall’

modify material 1 set property 'MODULUS' value 2e+11
modify material 1 set property 'POISSON' value 0.3

block 1 add surface 1

block 1 material 1

block 1 element shell

block 1 attribute count 2

block 1 attribute index 1 value 0.1 name 'thickness'

block 1 attribute index 2 value 0.5 name 'eccentricity'

analysis type static elasticity dim3

solver method auto use_uzawa auto try_other on

output nodalforce on energy off midresults on record3d on log on vtu on material off
calculation start path "D:/Fidesys/example.pvd

It is also possible to run the file Example_4_Static_Shell jou by selecting Journal Editor on Toolbar. In a
E pop-up window of the main menu select File — Open and open the necessary journal file.
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Hydrostatic pressure on cylinder (setting boundary conditions according to

coordinates)

Societe Francaise des Mecaniciens, Guide de validation des progiciels de calcul de
structures, (Paris, Afnor Technique,1990.) Test No. SSLS508/89. I-Deas Model R

Solution Verification Manual

The problem of hydrostatic load of the cylindrical shell is being solved. The picture ¥y
represents a geometric model of the problem: radius 1 m, shell thickness 0.02 m.
The shell is fixed on the condition of the symmetry. The plate is loaded by the

pressure p = 20000-z/L Pa.

Test pass criterion is the following: displacement u, at the point (o, R, L) is 2.86-10°

m.

Geometry creation

1. Create the cylinder of 1 m radius and 4 m high.

Select volume geometry generation section on Command Panel (Mode
— Geometry, Entity — Volume, Action — Create). Select Cylinder in
the list of geometric elements. Specify the cylinder dimensions:

e Height: 4;
e (ross section: Circular;
e Radius: 1.

Click Apply.

2. Get the cylindrical shell out of the volumeric cylinder.

Select the volume removing section on Command Panel (Mode —
Geometry, Entity — Volume, Action — Delete). Enter the number of
the created volume —1 into the field Volume ID(s).

Put a tick against Keep lower geometry.

Click Apply.

As a result, three plane bodies (Body 2, Body 3, Body 4) are obtained.
This will be displayed in the Model Tree.
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Model Tres -
Current View [Ful Tree |
Name [m ~ |
= & Geometry
= @ Bodes
= Boady 2 2
& P Body 3 3
*l Body & &
ﬂ Vilumes
= W Free surfaces
& W Surface 1 1
& W Surface 2 2
w W Surface 3 3
r- Free Curves
4 Free Verbioss
3. Delete side surfaces Surface 2 and Surface 3.

Select the surface removing section on Command Panel (Mode — Geometry, Entity — Surface, Action — Delete).
Enter numbers — 2 3 in the window Surface ID(s).

Click Apply.

As a result, only the lateral cylindrical shell of 1 m radius and 4 m high will remain of the initial volume.

Model Tree 8 x

Current View [Full Tree |

Name IID 4 |
= @ Geometry
= §P Bodies
: W Body 2 2
o T volumes
=+ W Free Surfaces
C o W surface 1 1
’ (- Free Curves
‘- % Free Vertices
- 4@ Materials
B | Coordinate Systems
9 Blocks
[H- &4 Boundary Conditions
[+ 'S Tnitial Conditions
(- | Dependencies
S Groups

2} Sets
- & Calculation Settings
7 <8 Result Settings
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4. Leave a quarter of a shell (symmetric problem).

Select volume geometry generation section on Command Panel
(Mode — Geometry, Entity — Volume, Action — Webcut). Select
Plane in the list of possible webcut types. Set the following
parameters:

e Body ID: 2 (the body to be webcut);
e Webcut with: YZ Plane;
e Offset value: o.

Click Apply.

Do the same for the ZX Plane.
e Body ID: 2 (the body to be webcut);

o Webcut with: ZX Plane;
e Offsetvalue:o.
Click Apply.
Model Tree 8 x
Current View [Ful Tree =l
Name |ID s |
R o A
& 1§ Bodies
Body 2 2
Body 5 5
i -l Body 6 [
2 a Volumes
'. Free Surfaces
o Free Curves
- 4 Free Vertices
\Q Materials
- |/ Coordinate Systems

- @ Blocks

- &4 Boundary Conditions
B 'S Initial Conditions

[#- |~/ Dependencies

{4 Groups

- sets

B B Caloulation Settings
- 255 Result Settings

i

P B

Mode - Geometry

t=0
=

LD <

%

Entity - Volume

P>

¢ A

Action - Webcut

a A

o |
S

@ K| ¥

l', Coordinate Plane

1
[a]

s
P

PH =
Q

* BT

= 3 B

Volume ID(s) |2

@ vz

() z

) xr

Offset Value |

[] rotate Plane
] tmprint
Indude Meighbors
[ Merge
] Group Results

@ 9

Preview

As a result, the original Body 2 in the Model Tree is split into three (Body 2, Body 5 and Body 6).
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5. Delete surfaces Surface 5 and Surface 6.

Select the surface removing section on Command Panel (Mode
— Geometry, Entity — Surface, Action — Delete). Enter
numbers — 5 6 into the window Surface ID(s).

Click Apply.

As a result, only a quarter of the original shell Body 6 (Surface
7) is left.

Model Tree g x

Current View [Full Tree =l

Name o 7]
E- @ Geometry
- P Bodies
W sody e 3
- @ volumes
= W Free surfaces
W suface 7 7
(" Free Curves
-----  Free Vertices
4 Materials
#- | Coordinate Systems
@ Blods
B} =¥ Boundary Conditions
B2 Initial Conditions
[#- |2/ Dependendes
2 Groups
- sets
Bt B Caleulation Settings
[]-‘):(' Result Settings
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6. Move the surface to the coordinate origin.

Select surface geometry modification section on Command Panel
(Mode — Geometry, Entity — Surface, Action — Transform). Select
Move in the list of possible webcut types. Set the following
parameters:

e Surface: 7 (the surface to be moved);
e Checkbox Distance;
e 7 Distance: 2.

Click Apply.
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Meshing Mode - Mesh

1. Specify the parameters of mesh refinement. ‘ @

Select meshing on curves section on Command Panel (Mode —

. . t=0
Mesh, Entity — Curve, Action — Mesh). = I__
Split the cross-cut curves Surface 17 and Surface 18 into 10 Entity - Curve
elements. -

e Select Curves: 17 18 (or click the mouse while holding
down the Ctrl key on contour of the cross-cut curves);

<
jm|

e Select the way of meshing: Equal;

B >N &&
H

¥+ @

e Select splitting settings: Interval;
Action - Mesh

2B R A

e Specify interval number: 10.

o

Click Apply Size.

Split longitudinal curves Curve 5 and Curve 16 into 20 elements. 148

e Select Curves: 5 16 (or click the mouse while holding
down the Ctrl key on contour of the longitudinal  getsettings For Curve 12 Get Settings

curves);
Equal
e Select the way of meshing: Equal;
(::I Approximate Size D Auto Size @ Interval
e Select splitting settings: Interval;

Interval |1EI
e Specify interval number: 20.
Click Apply Size.
2. Create the mesh.
Mode - Mesh
Select the surface mesh generation section on Command Panel
(Mode — Mesh, Entity — Surface, Action — Intervals). l @ 4@ @ =
e Select Surfaces to Mesh (specify their ID)): 7 (or by the t=0 Bk || ol
command all); = L" =
Entity - Surface
e Select meshing scheme: Automatic Sizing. -
. . De =
Click Apply Size.
Click Mesh. (L H|A|—|+ é;
The resulting number of elements can be viewed in the Property Page E& E HE

by clicking on the inscription Surface 7 in the Model Tree on the left.

Action - Intervals

m i | 2 B2 R

To view the mesh properties, you can follow these steps:

e Select the entire model

e Right-click on the model B = @)
e Inthe pop-up menu, select List Information — List Mesh = —
] Automatic Sizing
Info
Select Surfa
e Information on the mesh will be displayed in Command |?EEE e

Line
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Model Tree g x
Current View IFu\ITrea =l
Name [m 7]
=] ‘ Geometry
=+ i§P Bodies
@ Body s 6
; Volumes
= W Free Surfaces
o W surface 7 7

i Free Curves
‘- 4 Free Vertices
4 Materials
[ | Coordinate Systems
Blocks
[ &4 Boundary Conditions
F- 5 nitial Conditions
(- | Dependencies
S Groups
- Sets
@ T Calculation Settings
- 25 Result Settings

i

Model Tree | Power Tools Z‘\L
-f
Properties Page 8 x
Frly [ value |
- General Command Line
i b Type Surface
- 7 Surface Area: 6,233185
- Name Surface 7 >
|- IDless Signature Surface ( at0.707107 0.707... Meshed Area: 6276728
- Geometry
| i AnalyticType  cone surface —___Mesh_Infarmation

Element_Type Interior Boundar Total
Is Merged Mo _Type ¥
+Ts Virtual No Face 200 0 200

Edge 370 &0 430
i Al 6.28319
& eshnaa Node 171 &0 231
Is Meshed Yes
Scheme map
- Elements 200 d
~Nodes 231 Fidesys=>

Setting material and element type

1. Create the material.

Select setting the material properties section on Command Panel (Mode — Material, Entity — Materials
management).

In the Materials Management window that opens, in the second column, click on the caption Enter the name of
the material and write “"Material 1”. Press the ENTER key.

In the left column, select Elasticity - Hooke Material. Select with the mouse the characteristic Young's modulus.
Hold down the left mouse button and drag the label to Material Properties. Double-click in the Value field next to
Young's modulus and enter the number 2.1e11. Similarly, from the Hooke Material section add the Poisson Ratio
0.3.

Click Apply.
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]
7 Materials management ZI

Properties Imported material |
B Elasticity - Steel

& Hook Material - Enter the name of the material -~ Steel GOST 4543-71 (Russia)

B Mooney-Rivin Material - Rubber

B Blatz-Ko Material - Kevlar

B Murnaghan Material - Titanium

B Orthotropic Material - Sol

B Transversely Isotropic Material
& General
- Strength
& Plasticity ropertes | Smatepsian) |
#- Hardening : §
% Thermal I\:1atenal properties Value
- Geomechanic = Ivi1ateria| 1
+ Preload = I-!ook Material

~Young's modulus 2.1e+11
- Poisson ratio 0.3

_ ooy |

Mode - Blocks
2. Create the block of one type of the material. ‘ . g@ @ ” =
Select setting the material properties section on Command Panel t=0 Id. % e Q
(Mode — Blocks, Entity — Block, Action — Add). Set the following = o
parameters: Entity - Block
e BlockID: 1; @ I C} pr % %
e Entity List: Surface; Action - Add

e Entity ID(s): 7 (or by the command all). ‘h d g E a E
Click Apply. ] @ @ iR E

Block ID |1

Entity List

Surface -

Entity ID(s) |7 |

@ ooty |

127



(&4 CAE Fidesys — User Guide (version 2.1)
3. Assign the material to the block. Mode -Blocks
Select setting the material properties section on Command Panel ‘ g ‘@ m i
(Mode — Blocks, Entity — Block, Action — Set material). Set the t%(} Id. ﬁ %é:_
following parameters: '
Entity - Block

: Block ID(s): 3; | . | EI < x| 8 B

Select the previously created material in the list:
Material 1. Action - Set material

Click Apply. h d g E a .
g BB s R E

Block ID(s) |1

Available Materials

Material 1

Appl

4. Assign the shell thickness. ® !
Mode - Blocks
Select setting the material properties section on Command Panel
(Mode — Blocks, Entity —Shell propetries). Set the following ‘ @ ‘fé H =
arameters: =0
° =L EID
e BlockID:1;

Entity - Shell Properties

e Thickness: 0.02; @ I | = % %

e Eccentricity: 0.5.

Click Apply. BockID |1
Thickness 0,02
Eccentricity |0.5
@ Apply
Made - Blocks
5. Assign the element type to the block. ‘ @ ‘@ E H =
Select setting the material properties section on Command Panel (Mode t%(} % XK
— Blocks, Entity — Block, Action — Element types). Set the following Entity - Block

parameters: @ I <>‘ & g EEE&

e Block ID(s): 1, Action - Element types

e Category: Shell; h q ﬁ'ﬁ a
e Order:1. a9 @ 2 R =

Click Apply.

Block ID(s) |1

Category | Shell

Order | 1

@ Apply
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Setting boundary conditions

1. Fix the cross-cut curve Surface 17 by the symmetry
condition.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;
e Entity List: Curve;
e Entity ID(s): 17 (or click on the cross-cut curve);

e Degrees of Freedom: Z-Translation Disp; X-
Rotation Disp; Y-Rotation Disp.

Click Apply.

2. Fix the longitudinal curve Curve 5 on the symmetry
condition.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;
e Entity List: Curve;
e Entity ID(s): 5 (orclick on the longitudinal curve);

e Degrees of Freedom: X-Translation Disp; Y-
Rotation Disp; Z-Rotation Disp.

Click Apply.

3. Fix the longitudinal curve Curve 16 by the symmetry
condition.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;
e Entity List: Curve;

e Entity ID(s): 16 (or click on the longitudinal curve);

Mode - Boundary Conditions

l@cﬁ@ﬁa
= | 2| By | >

Entity - Displacement

S
/L\

<L W mie &
Y @ a4 @z g
i 2 v P

Action - Create

@

IDMame

3
il
P!

(O New ID
O Name
(®) System Assigned ID

Entity List

() Modeset () Wolume () Surface (@) Curve
O Hex CI Tet CI Face O Vertex
(O Tri () Edge () Mode

Entity ID(s) |17

Degrees Of Freedom

[T

|:| ¥-Translation Disp X-Rotation Disp
|:| ¥-Translation Disp |:| Y-Rotation Disp
Z-Translation Disp |:| Z-Rotation Disp
DOF Value |

Owerwrite Average
Smallest Largest
® 9

e Degrees of Freedom: Y-Translation Disp; X-Rotation Disp; Z-Rotation Disp.

Click Apply.

129



rfc') CAE Fidesys — User Guide (version 2.1)

4. Apply pressure to the cylinder inner surface with value of 1.

Select Mode — Boundary Conditions, Entity — Pressure, Action —

Create on Command Panel. Set the following parameters:
e System Assigned ID;
e Entity List: Surface;
e Entity ID(s): 7 (or click on the cylinder surface);

e Magnitude Value: 1.

Click Apply.

5. Set pressure dependency of the z-coordinate.

Select Mode — BC Dependence.

In the pop-up window BC Dependency, set the following
parameters:

tsaol”_‘/.“"iiﬁan’"
Entity - Pressure

= 4 Wimle &
4 2 & M= (|4
i 2 P P

Action - Create

@

BE¥ R

Command Panel

e

—Mode - BC Dependency

4 PH =

t=0

i
¥

LN |

B X Q

== ~
e BCname: Pressure 1;
e Select checkbox Formula, Manually;
e Inthe field below, enter -20000%*z/4.
Click Apply.
 * BC Dependency x|
BC Type | Bc Name |1 | Formua | Table | piot |
ES§ Displacement 1 [2s000722
- B Displacement 2
. &9 Displacement 3 dear_| + | - = | i ~ |
sn | s | @ | st | waso | () |
|| mm | e [ e [ e | e |
soh | cosh | h | abs | el | foor |

(temperature), w (frequency)

Available variables: t (time), x (x-coordinate), v (y-coordinate), z (z-coordinate), T
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To view the plotted graph, please, use the appropriate tab.

T * BC Dependency |

BC Type |BCName|]IJ | Formula | Table Plot |
> E Pressure 1 0

- =5 Displacement 1

> & Displacement 2 3000

& Displacement 3

-&000

-3000

v alue

-12000

-15000

-18000

@ _stvee |
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Starting calculation
1. Setthe type of the problem to be solved.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Static, Static —
General). Select:

e Dimension: 3D;
e Model: Elasticity.
Click Apply.
Click Start Calculation.

In a pop-up window select a folder to save the result and enter the
file name.

If the calculation is finished successfully, you will see a message in
the Console: "Calculation finished successfully at <date> <time>".
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Mode - Calculation Settings

5@%@%5

Mg
=] % 25| A
Calculation settings - Static
14| @ e |t %) @
— || & | NN |
' ® 0O

A

Static - General

& | £

Dimensions: 3D -
[ use MPI
Model
Elasticity
[] plasticity
[] mMonlinear geometry
[ Heat transfer
[1 Pore Fluid Transfer

[] set load steps count

] set nonlinear solver options

@ Apply

Start Calculation
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Results analysis
1. Open the file with the results. You can do this in one  Pipsline Browser g x
of the three ways. B buitin:
o Click Ctrl+E, Sl

ol m Probelocationl

e Select Calculation — Open Results in the Main

Menu. Click Open last result.
Properties | Information |

e Select Results on Command Panel (Mode — Properties g x

Results). Click Open Results. oF soply | D reset | % Delete | 2 |

2. Display the Uz component of the displacement field
on the model.

= Properties (Probelocati @ ﬁﬁ =
In Fidesys Viewer window set the following parameters on I - —l —l—l —I_

Toolbar: Probe Type Ileed Radius Point Source _I

ISearch ... (use Esc to dear text)

sphere Parameters
I+ Show Sphere
e Representation Field: Displacement; Center |0 |1 4

. Radiusl[]
® Representatlon Component: 3 Note: Use 'P' to a 'Center’ on mesh or 'Ctrl+P' to snap to
the closest mesh point

e Representation Mode: Surface;

3. Compare the numerical value of the target
displacement at the point (0,1,4) with the initial one of the
source -2.86e-6.

Mumber Of Points |1

Select Filters — Alphabetical — Probe Location. In the tab Properties, set the following parameters for the filter:
e Point(o, 1, 4);
o Number of Points: 1;

e Radius: 0.

O Layout #1 X I
)

| Information !
a7 " RenderView1 EIEIEIEIL [ Properties

Filename: 4.pvd
Path: C:fUsers/Admin/CAE-Fidesys-2019

[ Statistics
Type:  Unstructured Grid
Number of Cells: 200
Mumber of Points: 1600
Memory: 1.2 MB

—Data Arrays
Current data time: 1

Mame Data Type -~
< Displacement [0, 4.99051e-06], [0, 4.99051e-06], [-2.99994e-06, 0
© MiddlesurfaceForces  [-0.468488, 20047.9], [-0.468488, 20047,9], [-14,607
© MomentsShell [-3.99608e-05, 0.690728), [-3.99608¢-05, 0.690728]
© Node ID 1, 661]
© Normal [0.000120746, 1], [0.000120746, 1], [-2,.79606e-15,
5.823¢-06 5.823¢-06 o © Normal in Current [0.0001 20746, 1], [0.000120746, 1], [-1.32892e06,
T < © Principal stress vector 1 [-47224.5, 1.00239e+06), [-1.0023%=06, 301309],
=z & Principal stress vector 2 [ 348,055, 20.914), [ 348,055, 29,914], [1270.58, 0.
L deg i..ﬁ < Principal stress vector 3 [-44.6966, 366.039], [-44.6566, 366.039], [-730.5i,|;|
= 4 »
¥ E —Bounds
.2’_“‘*: — 2e-0O % ¥Range: 0 to 1 (delta: 1)
2‘& ¥ Range: 0 to 1 (delta: 1)
J ) ZRange: 0 to 4 (delta: 4)
6.874e-0 6.874e-08 &

The difference between the resulting value -2.99994-06 and the required -2.86e-6 is 4.89%.
You can see the way the body is deformed under the applied pressure.

Select the filter Warp By Vector to do this. Set the following parameters in the tab Properties:
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e Vectors: Displacement;
e Scale Factor: 1es.
As a result, the deformed body is displayed at the picture.

Select the following display settings for the deformed view:

| 2 Displacement j IMagnthdelI I |J_||Sur1'ace With Edges ;I|

To see the original model, click the icon ® near the model in the Model Tree.

O Layout #1 X +
H R0 NEE KN REBE R AN 220

-

Consider the direction of the coordinate axes in the picture.

4. Download numerical data.

Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.
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Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

set node constraint on

create Cylinder height 4 radius 1

delete volume 1 keep_lower_geometry

delete Surface 2 3

webcut body 2 with plane xplane offset © preview
webcut body 2 with plane xplane offset ©

webcut body 2 with plane yplane offset 0 preview
webcut body 2 with plane yplane offset ©

delete Surface 5 6

move Surface 7 preview z 2 include_merged

move Surface 7 z 2 include_merged

curve 17 18 interval 10

curve 17 18 scheme equal

curve 5 16 interval 20

curve 5 16 scheme equal

surface all size auto factor 5

mesh surface all

list Surface 7 mesh

create material 1

modify material 1 name 'material 1'

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2e+11
set duplicate block elements off

block 1 surface 7

block 1 material 'material 1'

block 1 element type shell8

undo group begin

block 1 attribute count 2

block 1 attribute index 1 value 0.02

block 1 attribute index 2 value 0.5

undo group end

block 1 element shell order 2

create displacement on curve 17 dof 3 dof 4 dof 5 fix
create displacement on curve 5 dof 1 dof 5 dof 6 fix
create displacement on curve 16 dof 2 dof 4 dof 6 fix
create pressure on surface 7 magnitude 1

bcdep pressure 1 value '-20000*%z/4'

analysis type static elasticity dim3

calculation start path "D:/Fidesys/example.pvd"

It is also possible to run the file Example_5_Static_3D_Shell.jou by selecting Journal Editor on Toolbar. In
E a pop-up window of the main menu select File — Open and open the necessary journal file.
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Buckling (shell model)

S.P. Timoshenko, J.M Manages "Theory of elastic stability” second edition.
Dunod, 1966, 500 pages

The problem of cylindrical shell buckling under the pressure uniformly
distributed over the entire surface is being solved.

The picture represents a geometric model of the problem: R=2m, L=2
m, thickness h = 0.002 m. Due to the symmetry of the problem, the %
part of the cylinder is regarded. Constraints on the lines AB and CD are
due to the conditions of symmetry; a uniformly distributed load on the
surface is ABCD q = 1 kPa. The material parameters are E = 200 GPa, v =

0.3.

It is necessary to compare the first three critical values.

Geometry creation

1. Create acylinder with radius of 2 m and length of 2 m.

Select volume geometry generation section on Command Panel (Mode
— Geometry, Entity — Volume, Action — Create). Select Cylinder in
the list of geometric elements. Creat leaving Circular at the base. Set
radius of 2 and height of 2

Click Apply.

2. Get the cylindrical shell out of the volumeric cylinder.
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Select the volume removing section on Command Panel (Mode
— Geometry, Entity — Volume, Action — Delete). Enter the
number of the created volume — 1 into the field Volume ID(s).
Put a tick against Keep lower geometry.

Click Apply.

As a result, three plane bodies (Body 1, Body 2, Body 3) are
obtained. This will be displayed in the Model Tree.
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Mode - Geometry

< &

Entity - Volume

Ll
¢ A

Action - Delete
m A Sy
® X ¥

g
e
1N

l@ﬁ@ﬁﬁ

®Y

Volume ID(s) |1

Keep Lower Geometry
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Model Tree g X
Current View | Full Tree -
Name 1D
v A Geometry
v @ Bodies
@’ Body 2 2
@’ Body 3 3
W Body 4 4
ﬂ Volumes
W Free Surfaces
{~ Free Curves
< Free Vertices

3. Delete side surfaces Body 3 and Body 4.

Select the surface removing section on Command Panel (Mode — Geometry, Entity — Surface, Action — Delete).
Enter numbers 2 3 in the window Surface ID(s).

Click Apply.
As a result, only the lateral cylindrical shell of 2 m radius and 2 m high will remain of the initial volume.
4. Leave a quarter of a shell (symmetry of the problem).

Select volume geometry generation section on Command Pane| CommandPanel
(Mode — Geometry, Entity — Surface, Action — Webcut). Select [ Mode - Geametry

Coordinate Plane in the list of possible webcut types. Set the following |l g q @ m = |
parameters:

t=0

= | 1~/

1
D ¥
e Webcut with: YZ Plane; —Entity - Surface

e Offset value: o; Efi ¢ /- * * @|
e Imprint. y A

Click Apply.

e Surface ID(s): 2 (the surface to be webcut);

a A& Sy
Do the same for the ZX Plane: @ x <$

o Volume ID(s): 2 (the volume to be webcut);

e Webcut with: ZX Plane;
e Offset value: o;
e Imprint.

Click Apply.
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Model Tree A X

Current View | Full Tree =

MName D
> @A Geometry

Q Materials
» | Coordinate Systems
'ﬂ Blocks
=4 Boundary Conditions
‘& Initial Conditions
» |/ Dependencies
4 Groups
H Sets
% Calculation Settings
> )( Result Settings

v oW

Mode! Tree Power Tools

Properties Page 4

7
W
L

As a result, the original volume in the Model Tree is split into three (Body 2, Body 5 and Body 6).

Delete the bodies 2 and 5. To do this, select these bodies in the Model Tree holding down the Ctrl key and click
Delete in contextual menu. As a result, a quarter of the original shell is left (Body 6):

Model Tree B X

Current View |FL.|II Tree - |

-

MName D

v P Geometry
hd " Bodies
v @ Body6 6
hd ' Volume & ]
> . Surface 7
' Yolurmes
> . Free Surfaces
ff Free Curves
4 Free Vertices
a. Materials
ﬂ Blocks
» &4 Boundary Conditions
> ‘& Initial Conditions

» |2/ Dependencies
4 Groups
» H Sets

» 1 Calculation Settings 7
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Meshing

1. Create a quadrangular mesh.

Select meshing on plane section on Command Panel (Mode —
Mesh, Entity — Surface, Action — Intervals). Specify the
parameters of mesh refinement:

e Selectsurfaces: 7;
e The way of meshing: Approximate Size;
e Approximate Size: 0.125.

Click Apply Size.
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Mode - Mesh

L]«@HE

= |~ Bl | &

Entity - Surface

De m +
b o A —
% =

Action - Intervals
m e 72
5 [ [

] Approximate Size

Select Surfaces

ah =
+ $

7

Approxlmate Size |0.125

Check Far Overlapping Surfaces
Apply Size Before Meshing

@ 9

Apply Size

Mesh
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Mode - Mech 2. Select meshing on plane section on Command Panel
(Mode — Mesh, Entity — Surface, Action —Mesh). Select
l .‘ c@ g n = meshing scheme:
t=0 i e  Select surfaces: 7;
= |8 ¥ | a
e  Select meshing scheme: Polyhedron;
Entity - Surface
- Click Apply Scheme.
g : /‘ * & w Click Mesh.
& nlA—+S
& L o
Action - Mesh
i ? 2B R
-4 &
| i Polyhedron ~ |
Select Surfaces

7

®

>

Check For Overlapping Surfaces
Apply Scheme Before Meshing

Scheme: Default Mesh
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Setting boundary conditions
1. Fixthe line AB on the conditions of symmetry.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following parameters:

e System Assigned ID;
e Entity List: Curve;

e Entities ID(s): 5 (or click on the top line on a quarter of
the shell);

e Degrees of Freedom: X-Translation Disp, Y-Rotation
Disp, Z-Rotation Disp;

e DOF Value:o.
Click Apply.
2. Fixthe line CD of the conditions of symmetry.

Select Mode — Boundary Conditions, Entity — Displacement,
Action — Create on Command Panel. Set the following parameters:

e System Assigned ID;
e Entity List: Curve;

e Entities ID(s): 16 (or click on the lower line on a quarter
of the shell);

e Degrees of Freedom: Y-Translation Disp, X-Rotation
Disp, Z-Rotation Disp;

e DOF Value:o.
Click Apply.

3. Apply pressure to the entire surface of the shell.

Select Mode — Boundary Conditions, Entity — Pressure, Action —
Create on Command Panel. Set the following parameters:

e System Assigned ID;

e Entity List: Surface;

e Entities ID(s): 7 (or click on the surface of the shell);
e Magnitude Value: 1000.

Click Apply.

Setting material and element type

1. Create the material.
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l@cﬁ@mﬁ
=L

Entity - Displacement

s
ol
EAAY

q
=4 M lg &
v | @ d
= || = || =

5

€ H =
-

8

Action - Create

@

1D /Mame

b

]
1

N
PX

O—

() New ID
O MName

(®) System Assigned ID

Entity List

(O Nodeset () volume () Surface (@) Curve
() Hex () Tet ) Face () Vertex
O i () Edge ) Mode

Entity ID{s) |5
Degrees Of Freedom

[]al
¥-Translation Disp |:| X-Rotation Disp
|:| ¥-Translation Disp Y -Rotation Disp
|:| Z-Translation Disp Z-Rotation Disp
DOF Value [0
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Overwrite Average
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Select setting the material properties section on Command Panel

(Mode —Material, Entity — Materials management).

In the Materials Management window that opens, in the second
column, click on the caption Enter the name of the material and
write “Material 1”. Press the ENTER key.

t=0
=

In the left column, select Elasticity - Hooke Material. Select with

the mouse the characteristic Young's modulus. Hold down the left

click in the Value field next to Young’s modulus and enter the

mouse button and drag the label to Material Properties. Double- h

number 2e11. Similarly, from the Hooke Material section add the

Poisson Ratio 0.3.

Click Apply.

V' Materials management

Mode - Material

AP <4TH <

MBI

Entity - Materials Management

I IE

Properties
v Elasticity
v Hook Material
Young's modulus
Poisson ratio
Lame modulus
Shear modulus
Mooney-Rivlin Materia
Blatz-Ko Materia
Murnaghan Materia
Orthotropic Materia

Transversely Isotropic Materia

General
Strength
Plasticity
Hardening
Thermal
Geomechanic
Preload

Material 1D
Material 1 1
Enter the name of the material

Imported material
Steel
Steel GOST 4543-71 (Russia)
Rubber
Kevlar
Titanium
Soil

Material properties
~ Material 1
v Hook Material
Young's modulus
Poisson ratio

Value

2e+11
0.3

143



rfc') CAE Fidesys — User Guide (version 2.1)

2. Create a block of one type of the material. Mode - Blocks
Select setting the material properties section on Command g @ m
Panel (Mode — Blocks, Entity — Block, Action — Add). Set l =
the following parameters: Id ,
o (Y
AR

Entity - Block

e BlockID: 1;

e Entity list: Surface;

e Entity ID(s): 7 (or by the command all). E I <:> x % %

Click Apply. Action - Add

ST AE D E
9 BB 2 R =

Block ID |1
Entity List

Surface b

Entity ID(s) |7 |

@ Apply

Mode - Blocks
s ﬁ <
t=0 % N 3. Assign the material to the block.
B 1N Select setting the material properties section on
Entity - Block Command Panel (Mode — Blocks, Entity — Block, Action
— Set material). Set the following parameters:
g I $ XX % %’ . Block ID(s): 1;
Action - Set material o Select the previously created material in the list:

adIEdE
9 8 R R E

Block ID(s) |1

Available Materials

Material 1 -

@ Apply
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4. Assign the element type. Maode - Blodks

Select setting the material properties section on Command
Panel (Mode — Blocks, Entity — Block, Action — Element ‘ ‘@ g =
Types). Set the following parameters:

t=0 s lr
e Block ID(s): 1; =S Iﬁ % x| &

e Category: Shell; Entity - Block

e Order:1. @I $ x| B By

Click Apply.

Action - Element types

TSHFE D E
9 BB s R E

Block ID(s) |1 |

Category | Shell -

4k

Order |1

@ Apply

Setting shell thickness Mode - Blocks

1. Setthe shell thickness. l g ‘@ @m =~

Select setting the material properties section on Command

Panel (Mode — Blocks, Entity — Block, Action — Shell t%ﬂ [d % -;C:’C- cl
properties). Set the following parameters:

Entity - Shell Properties
o BlockID: 1;

e Thickness: 0.02; g I <:> x % %

e Eccentricity: 0.5;

Click Apply. BockID |1 |
Thickness (0,02 |
Eccentricity [0.5 |

@ Apply
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Starting calculation

Mode - Calculation Settings

LY £PH <

1
28 x| a
Calculation settings - Stability
33| O ||V
e e P9

-

At

Stability - General

LT LTy (=]
- I
1] l an || OF=—

Dimensions: 3D hi

[] Use MPI

Type: linear hd

Settings

L

Number of buckling modes |3

Model
Elasticity
[] Heat transfer
[] Pore Fluid Transfer

[] set load steps count

©) T

Start Calculation

1. Compare the obtained results.

1.  Setthe type of the problem to be solved.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Stability, Stability —
General). Select 3 in the field Number of buckling modes. Leave other
parameters by default. Click Apply. Click Start calculation.

In a pop-up window select a folder to save the result and enter the file
name.

If the calculation is finished successfully, you will see a message in the
Console: "Calculation finished successfully at <date> <time>".

Results analysis

The first three critical values are displayed in Command Line.

Command Line

FidesysCalc parse fr done

Case 1, Done, Successfully,

Case 2. Done, Successfully,
Calculation finished.

Fidesys> |

Warning: Model is not fixed along Z direction, e
Step 1. SubStep 1. Load time 1.00000000. Load step 1.00000000e-+00. Done. Successfully.
load multipliers(1) = 72.53303016

load multipliers(Z) = 159.01535818
load multipliers(3) = 292, 51700475

Calculation finished successfully at 2013-02-18 17:12: 24

\_Error J/\ Commands /\_History /

Compare the obtained results with those in the table:

[ Ne |

Theor. value FIDESYS
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1 72.260 72.5865 0.45%
2 164.835 159.28 3.37%
3 293.040 292.571 0.16%

Mode - Results

2. Open the file with the results. You can do this in one of the
three ways. ‘ ‘@ =

e Click Ctrl+E. E ﬁ

e Select Calculation — Open Results in the Main
Menu. Click Open last result.

e Select Results on Command Panel (Mode — C:/Users Admin/CAE-Fidesys-2.0/15.pvd

Results). Click Open Results. (] open in new window

Open last result

3. Ina pop-up Fidesys Viewer window select a filter Warp By Vector.

290U e2L Ly

Pipeline Browser

Warp By Vector

4. In a pop-up filter Warp By Vector in the tab Properties, set the following parameters:
e Vectors: Mode 1 displacement
e ScaleFactor: 0.1

5. Display Mode 1 displacement

In Fidesys Viewer window set the following parameters on Toolbar:

© Mode 1 displacement ¥ | |Magnitud: ¥ | Critical value:[ J Surface v

Make sure that the first required critical value is displayed in the window Critical value.
6. View results

As a result, the deformed body is displayed at the picture. To see the original model, click ® near the model in
the Model Tree. The picture below shows the deformed (solid grey filling) and the original model (with the
distribution field Displacements for Mode 1).
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Pipeline Browser & X Olayout #1 X +
B buttin: LI AR Renderview1 (/808 x|

.
4 Buckling.pvd
> M

a0 ) warpByvector1

Properties Information
Properties g X

[ Apply (2) Reset % Delete

i1

[ e | 318501
% oo | 31185 (81
= o e | 3185 (81

[ Axes Grid ‘ Edit |

|Search ... {use Esc to dear text)

l.{HH}e+{H)—I— L.0O00e+00

[ center Axes visibility

L¥]
=
E
e
Orientation Axes =
Crientation Axes Visibility L 08 E
' £
[ Hidden Line Remaval I o
_— BY =
[] camera Farallel Projection \ %
Background ;/'—_.x [ 06 E
Sngle colo d 4.998e-01 M 4.998¢-01 5
| O Caolor |'| |Restore Default| w St
7. Select the filter Warp By Vector to do this. Set the following field value in the tab Properties:
e Vectors: Mode 2 displacement
e ScaleFactor:0.1
8. Display Mode 2 displacement.
In Fidesys Viewer window set the following parameters on Toolbar:
i % a ﬁ ﬁz ﬁ $| < Mode 2 displacement A | Magnitudr ~ | Critical value: | | |Surﬁ=ce A

e

‘ipeline Browser & % Olayout®1Xx

1900 RBO2 Ly

0w

Make sure that the second required critical value is displayed in the window Critical value.

9. View results
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Display Mode 3 displacement in the same way, make sure that the third required critical value is displayed in the
window Critical value.

10. Display the 3D-view of the model (shell with thickness).

To do this, click on the name of the source file in the Model Tree. After this click 3D-view button in the default
string.
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p e BROwa FFE oP KA
U s 82 505 St Se | @sddcolor ~ [Gpensd 7
2 9QPROL L ¥ol*

Pipeline Browser g X Olayout #1 X +
T . e i e g .
[ builtin: MR 0@ H
) | Buckling.pvd
ol !fl WarpByVector3

The file* _3D.pvd with a 3D-image of the shell must be opened and you will be able to apply various filters to it and
to view its deformed view.

Choose the new file example_3D.pvd in the Model Tree and display Filters Warp by Vector for it with the following
fields values:

e Vectors: Mode 1 displacement
e ScaleFactor: 0.1

On the Toolbar, set once again the following parameters for the deformed type:

I < Mode 6 (72,32 Hz): displacement j IMagnimde LI Eigen value: |?2.3192 HJISurface LI

The first buckling mode will be displayed on the screen but the shell will be enveloped with thickness.

Pipeline Browser 8 X Dlayout#ix  +

] buitn: MBS MM BE KAN LR Renderviewi || B [O][&]%

&® 1 Bucking pvd
! eioesy
@ | e o

@ 1§ Buckiing_3D.pvd
Properties Information
Properties B3
= Apply (@) Reset K Delete || 7
[5earch ... (use Esc to clear text) |52

[ = oy e | 3 65

Vectors Mode 1 displacement

Scale Factor I 01
38

Representation Surface

(),(HH)&H)()—IV 0.000e+00

—-0.2

Coloring

© Mode 1displacement ¥ | ¥
- Edit FIENENERE [
Styling T

oty Jr— s

— -0.
|
(.
Lighti=g ~ I
= . - -7, -1.000e+0( -1.000e+00

.4
.6
.8

Mode 1 displacement Y
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~31 To apply all of the filters changes automatically, click Apply changes to parameters automatically on
" Command Panel.

Wl

Predsion |5

(] use Sdentific Notation

[ write Time Steps
Field Association | Fiald Data -

Check all Uncheck all

_Time
CriticalValues

ﬁ H x Cancel a 0K

11. Download numerical data.

Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. In the pop-up window select:

e Field Association: Field Data

The saved file is an ordinary table of numerical data which can be opened in any text editor.

Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface.
The following program code allows performing the steps of the above-described guide, you only need to
manually specify the full path and name of the file to be saved.

reset

set node constraint on

create Cylinder height 2 radius 2

delete volume 1 keep_lower_geometry

delete Surface 3 2

webcut body 2 with plane xplane offset © imprint preview
webcut body 2 with plane xplane offset © imprint

webcut body 2 with plane yplane offset © imprint preview
webcut body 2 with plane yplane offset © imprint

delete Surface 5 6

surface 7 size 0.125

surface 7 scheme Polyhedron

mesh surface 7

create displacement on curve 16 dof 2 dof 4 dof 6 fix ©
create displacement on curve 5 dof 1 dof 5 dof 6 fix ©
create pressure on surface 7 magnitude 1000

create material 1

modify material 1 name 'Material 1°

151



1% CAE Fidesys — User Guide (version 2.1)

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2e+11
set duplicate block elements off

block 1 surface 7

block 1 material 'Material 1'

block 1 element shell order 1

undo group begin

block 1 attribute count 2

block 1 attribute index 1 value 0.02

block 1 attribute index 2 value 0.5

undo group end

analysis type stability elasticity dim3
calculation start path "D:/Fidesys/example.pvd"

It is also possible to run the file Example_6_Stability_Shell jou, by selecting Journal Editor on Toolbar. In
E a pop-up window of the main menu select File — Open and open the necessary journal file.

Modal analysis (3D)

NAFEMS Selected Benchmarks for Natural Frequency Analysis "Simply Supported "Solid" Square Plate”, Test No
FVs2.

The problem of modal analysis of a square plate is being solved.
The picture represents a geometric model of the problem and a mesh:

The size of the plate is 10 m x 20 m x 1 m. Displacements along z-axis are constrained for the edges of the plate
bottom side. The material parameters are E = 200 hPa, v = 0.3, p = 8000 kg/m3.

Eigenmodes from 4 to 10 are to be compared.
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Geometry creation Mode - Geometry

1. Create the plate. ‘ @ ‘@ @ m =

Select volume geometry generation section on Command

Panel (Mode — Geometry, Entity —Volume, Action — Create). |r~__J % 7‘,’;
Select Brick in the list of geometric elements. Set the brick ,

i k Entity - Violume
dimensions:

e X(width): 10 PSS M xR &7
e Y (height): 10 ﬁ A

e Z(depth):1 Action - Create

Click Apply. a B S R I
® X ¥

P brick -

Brick Dimensions

X (width) |10 |

Y (height) |10 |
Mode - Mesh 7 (depth) |1 |
‘ [: 3 m = @ 9

E Meshing
B -/?\- A mesh of 8*8*3 linear hexahedral elements is to be generated

Entity - Curve (as shown at the picture with the problem setting).

@ ,@_ {_,4 ~& @ $ 1. Select meshing on curves sect.ion on Command.PaneI

(Mode — Mesh, Entity — Curve, Action — Mesh). Specify the

parameters of mesh refinement:
& nlAl— +

e  Select Curves:12345678(using space after each of them);

%2 h ﬁ e  Select the way of meshing: Equal;

Action - Mesh e  Select splitting settings: Interval;

i 9 g ﬁ x H e Interval: 8 (see the figure)

Click Apply Size.

1+
100
2. Select meshing on curves section on Command Panel
(Mode — Mesh, Entity — Curve, Action — Mesh). Specify the

Select Curves .
parameters of mesh refinement:

12345678 |
e  Select Curves: 9 10 11 12 (using space after each of them);
Get Settings For Curve 12 Get Settings
e  Select the way of meshing: Equal;
Equal hd

e  Select splitting settings: Interval;
(::l Approximate Size O Auto Size @ Interval

Interval |8 |
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e Interval: 3. Mode - Mesh

Click Apply Size. ‘j e@ @ m =
= B % | &

Select volume mesh generation section on Command Panel (Mode

— Mesh, Entity — Volume, Action — Mesh). Entity - Volume
e Select Volumes: 1 (or by the command all) @ > /‘ S # b
Select Meshing Sch : Aut tically Calculat
e Select Meshing Scheme: Automatically Calculate ‘{L 1 A — || 4 $

Click Apply Scheme.

=
Click Mesh. 5& ﬁ Hi

Action - Mesh
w2
HEE e

E Automatically Calculate

P2 ¢

Select Volumes

lall
Setting boundary conditions Mode - Boundary Conditions
1. Fix the bottom side edges along Z. ‘ g Q g m =
. . . . = = <
Cresteon Comman Pansl ek the olowimg paramecern o L= || B K @
e System Assigned ID sl q
e Entity List: Curve o ::‘.- ‘g 'g ug a
e Entity ID(s): 567 8 (using space after each of them) L2 L m =k
e Degrees of Freedom: Z-Translation i 2 % 8
e DOFValue:o Action - Create
Click Apply. h E §§ I | R
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Setting material and element type

1. Create the material. Made - Material
Select setting the material properties section on Command Panel ‘ . ‘@ @ m =
(Mode —Material, Entity — Materials management).
: : : t=0 Id e
In the Materials Management window that opens, in the second = % p Nl O

column, click on the caption Enter the name of the material and write
“Material 1”. Press the ENTER key.

In the left column, select Elasticity - Hooke Material. Select with the h Q Q @ =

mouse the characteristic Young's modulus. Hold down the left mouse
button and drag the label to Material Properties. Double-click in the Value field next to Young’s modulus and enter
the number 2e11. Similarly, from the Hooke Material section add the Poisson Ratio 0.3. Density: 8000

Entity - Materials Management

Click Apply.
i V' Materials management _ g
Properties Material D Imported material
4 Elasticity Material 1 1 Steel
> Hook Material Enter the name of the material Steel GOST 4543-71 (Russia)
> Mooney-Rivlin Materia Rubber
> Blatz-Ko Materia Kevlar
> Murnaghan Materia Titanium f
> Orthotropic Materia Soil
> Transversely Isotropic Materia
4 General |
Density I
Damping coefficient

Mass damping coefficient

_ | o Material properties Value |

Stiffness damping coefficient 2 Material 1
g |S:.1I:ren.g.th 4 Hook Material

H“:""_:V Young's modulus Ze+1l
ardening Poisson ratio 0.3
> Thermal
4 General

> Geomechanic ‘Density 8000

Preload
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2. Create a block of one type of the material.

Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Block, Action — Add). Set the following
parameters:

o BlockID: 3;

e Entity list: Volume;

e |D:1(or by the command all).
Click Apply.

Mode - Blocks

Mode - Blocks

A9 <FH
=l B | Q

Entity - Block

I <o« 8/

Action - Add
=
TSFTED E
s BB s R E
Block ID 1
Entity List
Volume B
Entity ID(s) | |
@ Apply

‘ g @ @ H = 3. Assign the material to the block.

Select setting the material properties section on Command Panel

t%ﬂ {~/ % ¥R (Mode — Blocks, Entity — Block, Action — Set material). Set the

Entity - Block following parameters:

E T < % g5 eBlock ID(s): 1;

Action - Set material eSelect the previously created material in the list: Material 1.

¢ E D Click Apply.
9 B i R =

Block ID(s) |1

Available Materials

Material 1 A

@ Apply
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4. Assign the element type. Mode - Blocks
Select setting the material properties section on Command Panel (Mode ‘ ﬂ ‘1@ @ m =
— Blocks, Entity — Block, Action — Element Types). Select in the list of t=0 & x| a
possible operations. Set the following parameters: = 5| 7~
Entity - Block
e BlockID(s): 1; I -
peg
e Select: Volumes; @ <& g .
Action - Element types
e Order:1
. TSFED =
Click Apply. =
o B8 8 R E
Block ID(s) [1
Category | Solid hd
Order |1 S
@ Apply
Mode - Calculation Settings
‘ g ‘@ @ m = Starting calculation
t=0 1
= EE% ‘3‘.’% ok 1. Set the type of the problem to be solved.
Calculation settings - Mode frequency analysis Select calculation setting section on Command Panel (Mode —
11l ol = vt Calculation settings, Calculation settings — Mode frequency
=5 || 9 @ ,;@,; %’ @ analysis, ModeFrequency — General). Specify the following
M settings:
. Interval: 20— 250.
ModeFrequency - General )
Click Apply.
e .
{é\:} R | AR || mé= Click Start Calculation.
2. In a pop-up window select a folder to save the result and
B 0 - enter the file name.
(] Use MPI 3. If the calculation is finished successfully, you will see a
. message in the Console: "Calculation finished successfully at

Mumber of eigenmodes |10

O
O
®

<date> <time>” as well as the required eigen values and
frequencies.

L3

Lowest
Target 0.0

Interval [ Al values

|20

| - |250

|:| Pre

@

load model

Start Caloulation
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]
Results analysis

1. Compare the obtained results to those in the given table.

Ne | NAFEMS FIDESYS
Value, Hz Error
4 51.65 51.68 0.1%
5 132.73 132.75 0.0%
6 132.73 132.75 0.0%
7 194.37 194.38 0.0%
8 197.18 197.19 0.0%
9 210.55 210.55 0.0%
10 210.55 210.55 0.0%

2. Open the file with the results. You can do this in one of the three ways.

o  Click Ctrl+E.
[Qalculation] Help
43*:' Open Results Ctrl+E
ﬂp: Open Results in new window Ctrl+5Shift+E

e Select Calculation — Open Results in the Main Menu. Click Open last result.

e Select Results on Command Panel (Mode — Results). Click Open Results.

Mode - Results
AT <TH <
= | By | X | a

C:UsersfAdmin/CAE-Fidesys-2.0/16.pwd

[ open in new window
Open last result
3. You can see the way the body is deformed.
Select a filter Warp By Vector to do this. Set the following parameters in the tab Properties:
e Vectors: Eigenvalue_# (# stands for the number of the eigenvalue)
e Scale Factor: 700

As a result, the deformed body is displayed at the picture. To see the original model, click ® near it in the Model
Tree. The picture below shows the deformed model at different eigenvalues.
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4 eigenmode 5 eigenmode

&7

6 eigenmode 7 eigenmode

o

8 eigenmode 9 eigenmode

<

10 eigenmode

@
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Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

set node constraint on

brick x 10 y 10 z 1

curve 1 2 3456 7 8 interval 8

curve 1 2 345 6 7 8 scheme equal

curve 9 10 11 12 interval 3

curve 9 10 11 12 scheme equal

volume 1 scheme Auto

volume 1 scheme Auto

mesh volume 1

create displacement on curve 5 6 7 8 dof 3 fix ©
create material 1

modify material 1 name 'Material 1'

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2e+11
modify material 1 set property 'DENSITY' value 8000
set duplicate block elements off

block 1 volume 1

block 1 material 'Material 1°

block 1 element solid order 1

analysis type eigenfrequencies elasticity dim3
eigenvalue find 10 smallest

calculation start path "D:/Fidesys/example.pvd"

It is also possible to run the file Example_y_EigenValue_3D.jou, by selecting Journal Editor on Toolbar. In
E a pop-up window of the main menu select File — Open and open the necessary journal file .
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Modal analysis (shell model)
NAFEMS-Glasgow, BENCHMARK newsletter, Report No. E1261/Ro02,

"Free Vibrations of a Simply-supported Thin Square Plate”, February 1989,

p.21.

The problem of modal analysis of a square plate is being solved.

The size of the plate is 10 m x 10 m, the thickness is 0.05 m. X- and Y-
Translation and Z-Rotation are constrained for all nodes of the plate. All
the edges are constrained in Z-direction. The X-rotation is constrained for
edges AB and CD. The Y-rotation is constrained for edges BC and AD. The

material parameters are E = 200 hPa, v = 0.3, p = 8000 kg/m3.

Eigenmodes from 1 to 8 are to be compared.

Geometry creation

1. Create the plate.

Select volume geometry generation section on Command Panel
(Mode — Geometry, Entity — Surface, Action — Create). Select
Rectangle in the list of geometric elements. Set the brick
dimensions:

e Width: 10;
e |ocation: ZPlane.

Click Apply.
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F<cIH =

&

t=0
=

k7

Entity - Surface

N
d

S| r

A

Action - Create

2
&

‘ Rectangle

A Sy

% b

sls
=
ol &

* RY

= K B

width |10

Height |::O|:|tic-na|}

() ¥Plane
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Meshing Mode - Mesh

A mesh of 32*32 linear quadrilateral elements is to be generated (as ‘ @ e@ @ H =

shown at the picture with the problem setting. t=0 Ny
= FEIE

Entity - Curve

1. Select meshing on curves section on Command Panel (Mode —
Mesh, Entity — Curve, Action — Mesh). Specify the parameters of

mesh refinement: gﬂ‘ 7| X # 5

e Select Curves: all; &lalA|l—|+ (ﬁ}
e Select the way of meshing: Equal;
% [ =

e Select splitting settings: Interval;

Action - Mesh

e Interval: 32 (see the figure). -
2 2 @ % O
Click Apply Size.

Click Mesh.

1+
100;

Select Curves

all

Get Settings For Curve 12 Get Settings

‘Equal -

O Approximate Size O Auto Size @ Interval

Interval | 32

Mode - Mesh . .
2. Select surface mesh generation section on Command

‘ g eié @ m = Panel (Mode — Mesh, Entity — Surface, Action — Mesh).

t%ﬂ % T\/‘:’f fol ° Select Surfaces: 1 (or by the command all)

Entity - Surface

gﬁ o & %1 Click Apply Scheme.
Click Mesh.

b oA —+ I

% I =

Action - Mesh

m 2 2 @ R
O Em

h Automatically Calculate hd

. Select Meshing Scheme: Automatically Calculate

Select Surfaces

[
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Setting boundary conditions
1. Fixthe plate: X- and Y-Translations and Z-Rotations.

Select Mode Boundary Conditions, Entity
Displacement, Action — Create on Command Panel. Set
the following parameters:

e System Assigned ID;
e Entity List: Node;
e Entity ID(s): all;

e Degrees of Freedom: X-Translation, Y-

Translation and Z-Rotation;

e DOF Value: o.

Click Apply.

2. Fix all the edges at the Z-direction.

Select Mode — Boundary Conditions, Entity —
Displacement, Action — Create. Set the following
parameters:

e System Assigned ID;
e Entity List: Curves;
e Entity ID(s): all;
e Degrees of Freedom: Z-Translation;
e DOF Value:o.
Click Apply.

3. Fixthe edges AB and CD on X-Rotation.

Select Mode Boundary Conditions, Entity
Displacement, Action — Create on Command Panel. Set
the following parameters:

e System Assigned ID;
e Entity List: Curves;

e Entity ID(s):
them);

2 4 (using space after each of

e Degrees of Freedom: X-Rotation;
e DOF Value:o.

Click Apply.

4. Fixthe edgesBCand AD in Y-rotation.

Mode - Boundary Conditions

l@aﬁ@ﬁ
= | /| &>

Entity - Displacement

R
21

1

=<|Lt W m g
Y @ a @ :
i a2 d P

Action - Create

o—
mAEE v R
ID/Mame
() Mew ID
O Mame
(®) System Assigned ID
Entity List
() Modeset () volume () Surface
Cl Hex O Tet O Face
) Tri () Edge (®) Node

R

i) Curve

ID Vertex

Entity ID(s) |all

Degrees Of Freedom

[ ] al

X¥-Translation Disp
Y¥-Translation Disp
[ ] z-Translation Disp

[ ] ¥-Rotation Disp
[ ] y-Rotation Disp

DOF Value [0

[ ] specify Combination
Owverwrite Average
Smallest Largest

@ 9

Select Mode — Boundary Conditions, Entity — Displacement, Action — Create on Command Panel. Set the

following parameters:
e System Assigned ID;
e Entity List: Curves;
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|
e Entity ID(s): 13 (using space after each of them);
e Degrees of Freedom: Y-Rotation;
e DOF Value: o.
Click Apply.

Setting material and element type

1. Create the material.

Select setting the material properties section on Command Panel (Mode —  Mode - Material

Material, Entity — Materials management). ‘ g @ @ m =

In the Materials Management window that opens, in the second column, [
. . . o o = Y o

click on the caption Enter the name of the material and write “"Material 1”. = Id_ % s

Press the ENTER key Entity - Materials Management

In the left column, select Elasticity - Hooke Material. Select with the mouse h q Q (@ =
the characteristic Young's modulus. Hold down the left mouse button and
dragthe label to Material Properties. Double-click in the Value field next to Young’s modulus and enter the number
200€e9.Similarly, from the Hooke Material section add the Poisson Ratio 0.3, Density: 8000.

Click Apply.

V Materials management _ M

Properties Material D Imported material
4 Elasticity Materiall 1 Steel
> Hook Material Enter the name of the material Steel GOST 4543-71 (Russia)
> Mooney-Rivlin Materia Rubber
> Blatz-Ko Materia Kevlar
I > Murnaghan Materia Titanium
| > Orthotropic Materia Sail
> Transversely Isotropic Materia |
|| | « General
1 Density
| Damping coefficient
Mass damping coefficient Material properties Value
Stiffness damping coefficient + Materiall
’ Stren.g.th 4 Hook Material
" Plastlcn-:y Young's modulus 2e+ll
* Hardening Poisson ratio 0.3
* Thermal 4 General
'+ Geomechanic Density 8000 |
> Preload
I
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2. Create the block of one type of the material

Mode - Blocks
Select setting the material properties section on Command Panel ‘ g dé @ H =
(Mode — Blocks, Entity — Block, Action — Add). Set the following
parameters: t=0 u % | Q
= AT
e BlockID:1; Entity - Block

e Entity list: Surface; @ I < o= % %

e |D:1(or by the command all). Action - Add

Click Apply. :;u q g E a =
9 BB 2 R E

Block ID |1
Entity List

Surface A

Entity ID(s) |1 |

@ Apply

Mode - Blocks 3. Assign the material

‘ g ‘@ @m = to the block.

t=0 Id. % ¥ a Select setting the material properties section on Command Panel
= o (Mode — Blocks, Entity — Block, Action — Set material). Set the
Entity - Block following parameters:

LS x 86 o BlockID(s): 3;

Action - Set material e Select the previously created material in the list: Material 1.

I g A B Click Apply.
g B8 2 R E

Block ID(s) |1

Available Materials

Material 1 -

@ Apply
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4. Assign the element type.
Mode - Blocks
Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Block, Action — Element Types). Set the l g f@ @ H =

following parameters:
e BlockID(s): 1;
e Select: Surfaces;
e Order: 1.

Click Apply.

Mode - Blocks

A9 <& FH =
= B x| a

Entity - Shell Properties

NS EIE

BockID |1

Thickness  |0.05

Eccentricity |D. 3

@ Apply

|| X a

Entity - Block

FI <= 86

Action - Element types

TdFAED B
9 8 i R E

Block ID(s) |1 |
Category | Shell hd
Order |1 = |

@ Apply

Setting shell thickness
1. Set the shell thickness.

Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Shell properties). Set the following
parameters:

° Block ID: 1;

. Thickness: 0.05;
° Eccentricity: o.5;
Click Apply.
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Starting calculation
1. Setthe type of the problem to be solved.

Select calculation setting section on Command Panel (Mode —
Calculation settings, Calculation settings — Eigen Frequencies,
Eigen Frequencies — General). Set the default settings.

Click Apply.
Click Start Calculation.

2. Inapop-up window select a folder to save the result and enter
the file name.

3. If the calculation is finished successfully, you will see a
message in the Console: "Calculation finished successfully at
<date> <time>" as well as the required eigenvalues and
frequencies.

Results analysis

1. Compare the obtained results to those given in the picture.

FidesysCalc parse fc done
EIGEMFREQUEMCY
Mumber Eigenfreguency
1 2,39917/9 Hz

2 5.094384 Hz

3 5.109600 Hz
4 10,049814 Hz
5 12, 473924 Hz
=] 12,538575Hz
7 16.695024 Hz
8 16.818848 Hz
9 21961975 Hz
10 22,033991 Hz

Case 1. Done. Successfully,
Calculation finished.
Calculation finished successfully at 2019-02-26 16:53:06

Mode - Calculation Settings

AP£LIPH <

t=0
=

B X% Q

Calculation settings - Mode frequency analysis

3 4 A0
— || &
i

-

A

@0 b9

ModeFrequency - General

[TTTT
EE

1]

1]

Dimensions:

[ use mp1

Settings

Mumber of eigenmodes |10

® Lowest!
O Target
() Interval

20

[ preload model

@

2. Open the file with the results. You can do this in one of the three ways.
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e Click Ctrl+E.

e Select Calculation — Open Results in the Main Menu. Click Open last result.
e Select Results on Command Panel (Mode — Results). Click Open Results.

[ Calculation ] Help Mode - Results
% Open Results Ctrl+E g C@ g m =
%5 Open Results in new window Ctrl+5hift+E

= |~/ |y | >

C:fUsers/Admin/CAE-Fidesys-2.0/17.pwd

|:| Open in new window

Open last result

3. You can see the way the body is deformed under the applied pressure.
Select a filter Warp By Vector to do this. Set the following parameters in the tab Properties:
e Vectors: Eigenvalue_# (# stands for the number of the eigenvalue);

e Scale Factor: 200.

As a result, the deformed body is displayed at the picture. To see the original model, click ® near it in the Model
Tree. The picture below shows the deformed model at different eigenvalues.

File Edit W¥iew Filters Tools Help
pe BRODa|F & 0P Karp
H -\'-___1 a /.l,_,j.\ /L,_ﬁ /L,_ﬁ\ ,g| 2 Mode 1(2.4Hz): displacement j |Magnib.|u:|ej

+

! ~ auss  dssa ] i
[ builtin: & E 2
|

Fipeline Browser i O Layout #1 XX

4. Display the 3D-view of the model (shell with thickness).

| To do this, click on the name of the source file in the Model Tree. After this click 3D-view button in the
default string.

The file *_3D.pvd with a 3D-image of the shell must be opened and you will be able to apply various filters to it and
to view its deformed view.
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File Edrt Vlew Fllters Tools Help

TOwa e @ o d[a > p

Msmlx_ll—m |—M ﬂi‘\ @

k’ E é é S_Z Ha f‘:ﬁ 'OI © Mode 1 (2.4Hz): displacement

J IMagmt‘ude _I Eigen value: |2.399 18

AEX ety

‘ “ ISurface With Edges

E90UROL |G ¥

Pipeline Browser

8 X Olayout#1X | + |

[ butin: B0l NENANRTRERAN200 Rendewiewt [|8|0|&| x|
|
= @3pvd
Ll Va6 Vector
Mode 1 (2.4 Hz): displacement Magnitude
0.000e+00 0.005 1.008e-02
0.000e+00 1.008e-02
Properties I Information I
Properties F X
Apply | &) Reset | 3 Delete | ? |
ISear‘:h ... {use Esc to dear text) ‘:
speLuiar 0 ;I
O Specular Color ‘
Specular Power —— | |10
Ambient "
Diffuse _]
Edge Styling
. Edge Color IV}
Backface Styling
Backface
Representation IFollcw Frontface ;]
(O Backface Ambient Color |
. Backface Diffuse Color I
Backface Opacity _] 1
Transforming
Translation |0 |0 |0
Scale |1 |1 |1
Orientation fo fo fo
Origin |0 IO |0 L]

Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

set node constraint on

create surface rectangle width 10 zplane

curve all interval 32

curve all scheme equal

surface 1 scheme Auto

surface 1 scheme Auto

mesh surface 1

create displacement on node all dof 1 dof 2 dof 6 fix ©
create displacement on curve all dof 3 fix ©

create displacement on curve 2 4 dof 4 fix ©

create displacement on curve 1 3 dof 5 fix ©

create material 1

modify material 1 name 'Materiall’

modify material 1 set property 'MODULUS' value 2e+11
modify material 1 set property 'POISSON' value 0.3
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modify material 1 set property 'DENSITY' value 8000
set duplicate block elements off
block 1 add surface 1

block 1 material 'Materiall’

block 1 element shell order 1

block 1 attribute count 2

block 1 attribute index 1 value ©0.05

block 1 attribute index 2 value 0.5

analysis type eigenfrequencies dim3 preload off
eigenvalue find 10 smallest

calculation start path 'D:/Fidesys/example.pvd’

It is also possible to run the file Example_8_Eigenvalue_Shell.jou, by selecting Journal Editor on Toolbar.
E In a pop-up window of the main menu select File — Open and open the necessary journal file.

Setting heat transfer (3D, working with two blocks)

z &
Re
The 3D problem of a hollow two-material cylinder which inner and outer surfaces N Rm
undergo the convection is being solved. Ri
Material
The pictures represent a geometric model of the problem: 1 2
The inner radius of the cylinder Ri = 0.30 m, the middle radius of the cylinder (at .
the place of material changing) Rm = 0.35 m, the external radius of the cylinder Re -
=0.37m.
Convective heat exchange with internal temperature Ti = 70 °© C and coefficient hi =
150 W/ m?/°C occurs on the inner surface of the cylinder. Convective heat exchange :\
with exterior temperature Te = -15 °C and coefficient he = 200 W/ m?/°C occurs on the \\vlr_/
outer surface of the cylinder. -l T
. . . . . : il THT™
Materials are isotropic. The material heat transfer 1is V1 = 40 W/(m-°C). The material -
heat transfer 2 is V2 = 20 W/(m-°C). f A~ ¥
=
Test pass criterion is the followi Bita= g
est pass criterion is the following: i I
at the point (0.3, 0, 0) heat flux 6687 W/ m?is within 1%. (T
A
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Geometry creation

1. Create the first cylinder.

Select volume geometry generation section on Command
Panel (Mode — Geometry, Entity — Volume, Action — Create).
Select Cylinder in the list of geometric elements. Specify the
cylinder dimensions:

e Height: 0.03;

e Circular;
e Radius: 0.3.
Click Apply.

2. Create the second cylinder.

Mode - Geometry

= |~/ | B

Entity - Volume

P r
¢ A

am A s
® X ¥

;m@@ma

* R

= 5 B

Select volume geometry generation section on Command P Cyinder -
Panel (Mode — Geometry, Entity — Volume, Action —
Create). Select Cylinder in the list of geometric elements. Height|g,m |
Specify the cylinder dimensions:
(® Circular () Elliptical
e Height: 0.03;
Radius (0.3
e Circular; | |
e Radius: 0.35. @ P
Click Apply.
Model Tree B X
Current View |Full Tree ~
3. Create the third cylinder. =
_ _ Mame D
ielect v;)IUIane Igeclz/lmiltry gegeratlo::l seétlg: on | B Geometry
omman anel (Mode — Geometry, Entity — v & Bodies

Volume, Action — Create). Select Cylinder in the list of
geometric elements. Specify the cylinder dimensions:

e Height: 0.03;

@ Body 1

@ Body2

@ Body 3
‘ij Yelumes

¢ Circular; '. Free Surfaces
e Radius: 0.37. (~ Free Curves
. “ Free Vertices
Click Apply.
PPY 4 Materials
v Coordinate Systems
Asaresult, three generated entities are displayed in the @ Blocks

Model Tree (Volume 1, Volume 2 and Volume 3).

& Boundary Conditions
‘%’ Initial Conditions

' Dependencies

¢ Groups

E Sets

% Calculation Settings
“- Result Settings
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4. Subtract the first cylinder from the second one.
Mode - Geometry

Select volume geometry generation section on Command Panel
(Mode — Geometry, Entity — Volume, Action — Boolean). Select ‘ @ Q @ m =
Subtract in the list of operations. Set the following parameters: t=0 =1

= Ely | %< &

e Body ID: 2 (volumes from which other volumes will be

subtracted); Entity - Volume

e Substract bodies (ID): 1 (the volumes to be subtracted); Gi C:} /- A ‘ @

e Keep Originals. ﬁ A

Click Apply Action - Boolean

A% e RE

5. Subtract the second cylinder from the third one.

9
Select volume geometry generation section on Command Panel @ X ¥
(Mode — Geometry, Entity — Volume, Action — Boolean). Select
Subtract in the list of operations. Set the following parameters: ©) subtract
e Body ID: 3 (volumes from which other volumes will be -
subtracted); |7B -

e Substract bodies (ID): 2 (the volumes to be subtracted); @ Volume ID(s) |2

e Keep Originals.

[
Click Apply.
() Keep both (A and B)

As a result, five generated entities are displayed in the Model Tree: [ tmrint
Volume 1, Volume 2, Volume 3, Volume 4 and Volume 5. Delete the @ ') Preview
thirst three bodies by right-clicking and selecting Delete.

Two entities: Volume 4 and Volume 5 are left in the Model Tree.

6. Merge obtained entities. e

Select volume geometry generation section on Command  Volume ID{z) la

Panel (Mode — Geometry, Entity — Volume, Action —  [Awith

Impirint And Merge). Select Merge Volunes in the list of e 1) [5

operations. Set the following parameters:

Group Results
e Body ID: 4 5 (the volumes to be united). L] GaupRes
[ set Tolerance

Click Apply. @
9
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MeShing Mode - Mesh
1. Select meshing on curves section on Command Panel (Mode — ‘ g @ g m =
Mesh, Entity — Curve, Action —Mesh). Specify the parameters t=0 = | 3
of mesh refinement: = B X K
Entity - Curve
e Select Curves: all (mesh will be creat on all the curves); =
’ e+«
e Select the way of meshing: Equal;
_ & oA —+ P
e Select the meshing parameters: Interval; 2, ﬁ
]
e Interval: 200.
Action - Mesh
Click Apply Size. K 2 2 B % HE
Select Curves
all
Get Settings For Curve 12 Get Settings
Equal hd
Mode - Mesh () Approximate Size () Auto Size (@) Interval
l g dé @ m = Interval |20
t&'ﬂ E@ ‘-.:f::l:-’ Q Pre\-'iew
. Apply Size
Entity - Valume
@ @ /| x # 1 2. Select  volume  mesh Mesh
generation section on
4 BlA|—|+ é> Command Panel (Mode — Mesh, Entity — Volume, Action — Mesh).
%; ﬁ B e Select volumes: all (mesh will be creat on all the volumes);
Action - Mesh e Select meshing scheme: Polyhedron.

I 2 & 8 Click Apply Scheme.
Click Mesh.
e s e

E Polyhedron -

Select Valumes

af |

Apply Scheme
Check For Overlapping Surfaces
Apply Scheme Before Meshing
Scheme: Mesh
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Setting material and element type
1. Create Material 1.

Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Materials management).

Specify the name of the material. Material 1. Drag from the left
column to the section Thermal of the label Thermal isotropic in the
Material Properties column.

Set the following parameters:
e Thermal Expansion coefficient: 4o.

Click Apply.

2. Create Material 2.

Select setting the material properties section on Command Panel (Mode — Blocks, Entity — Materials

management).

Specify the name of the material. Material 1. Drag from the left column to the section Thermal of the label Thermal

isotropic in the Material Properties column.
Set the following parameters:

e Thermal Expansion coefficient: 2o0.

Mode - Material

P <TH <

| By | &

Entity - Materials Management

TS S @ E

Click Apply.
L’ Materials management
Properties Material ID Imported material
Elasticity Material 1 Steel
General Material 2 Steel GOST 4543-71 (Russia)
Strength Enter the name of the material Rubber
Plasticity Kevlar
Hardening Titanium
Thermal Soil
Geomechanic
Preload
Material properties Value
v Material 2
v Thermal Isotropic
§Thermal conductivity coefficient 20

Apply
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3. CreateBlock1.

Select setting the material properties section on
Command Panel (Mode — Blocks, Entity — Block, Action —
Add). Set the following parameters:

e BlockID: 1;
e Entity list: Volume;
o |D: 4.

Click Apply.

4. Assign the material to block 1.

(Mode — Blocks, Entity — Block, Action — Add). Set the following

Mode - Blodks

L@m]ma

™ B3N

Entity - Block

@I« g

Action - Add

9 HE 2 R =

e

ST A D E

Block ID [1

Entity List

Volume

Entity ID(s) |4

®

Mode - Blocks

Select setting the material properties section on Command Panel ‘ g :@ @ m =
t

parameters:

o Block ID(s): 1;

< | | By K

Entity - Block

e Select the previously created material in the list: @ I <> || X

Material 1.

Click Apply.
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Action - Set material

Block ID(s) |1

Available Materials

Material 1

®

Apply
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5. CreateBlock 2. Mode - Blocks

Select setting the material properties section on Command ‘ g dé @

Panel (Mode — Blocks, Entity — Block, Action — Add). Set the

t=0 w1z
following parameters: == Id % O
o BlocklID: 2; Entity - Block
e Entity list: Volume; @ I <:> 2 % %
e [D:5. Action - Add
Click Apply. ’iu & g s B =
s B8 R E
Block ID |2
Entity List
Valume
Entity ID(s) |5
Mode - Blocks
6. Assign the material to block N22.
Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Block, Action — Set material). Set the t=0 Mz
following parameters: = ld % "
Entity - Block

e Block ID(s): 2;

o
e Select the previously created material in the list: @ I <:>

Material 2. Action - Set material

Click Apply. ’h %1 g Jr2

100
9 BB 2R E
Block ID(s) |2
Available Materials
iMaterial 2
@ Apply
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7. Assign the element type to the both of blocks.

Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Block, Action — Element Types). Set the

following parameters:
e BlockID(s): all;
e Select: Volumes;
e Order: 1.

Click Apply.

Mode - Boundary Conditions

AP <P

t=0

= B X Q

Entity - Convection

q

= | LW 2 g &
4 2 & D)= |4
§ 2 P
Action - Create
mAEEP R

1D /Mame

() New ID

O Mame

(®) System Assigned ID

Entity List

Surface

Entity ID(s) |10

(® Surrounding
() On shell element

Temperature |T-"E

Coeffident 158

@ Apply

t=0
=

Mode - Blocks

" N Jd

A S

Entity - Block

[

I <] *

Action - Element types

DSHFAS @
100
P BB R E
Block ID(s) |al |
Cateqgory | Solid -
Order |1 = |
@ Apply
Setting boundary conditions
1. Set the process of convective heat exchange on the inner

surface of the cylinder.

Select Mode — Boundary Conditions, Entity — Convection,

Action — Create on Command Panel. Set the following
parameters:

. System Assigned ID;

o Entity List: Surface;

. Entity ID(s): 10;

o Select the way of parameters setting: Surrounding;

. Temperature: 70;

o Coefficient: 150.

Click Apply.
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2. Setthe process of convective heat exchange on the outer surface
of the cylinder.

Select Mode — Boundary Conditions, Entity — Convection, Action —
Create on Command Panel. Set the following parameters:

e System Assigned ID;

e Entity List: Surface;

e Entity ID(s): 15;

e Select the way of parameters setting: Surrounding;
e Temperature: -15;

e Coefficient: 200.

Click Apply.

Mode - Boundary Conditions

l@aﬁ@ﬁ
= | B K| &

Entity - Conwvection

= 4 Wm g
418 & 0=
AEIE3E
Action - Create

@

¥
e
b

ID/Mame

() New ID

O MName

(®) System Assigned ID

Entity List

Surface

Entity ID(s) |15

(® Surrounding

() On shell element

Temperature |— 15

Coefficent |20@

®

3. Fix the base of the cylinder.

Select Mode — Boundary Conditions, Entity — Displacement, Action —
Create on Command Panel. Set the following parameters:

e System Assigned ID;
e Entity List: Surface;
e Entity ID(s): 12 13 16 17 (using space after each of them);
e Degrees of Freedom: Z-Translation;
e DOF Value: o.
Click Apply.
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QQQE
tzo[_; B X

Entity - Deplacement

s |4 Wm g
4 Qla (@ =
i 2% P
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N
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Starting calculation
Mode - Calculation Settings

1. Setthe type of the problem to be solved. @ :j@ @ m
l =

Select calculation setting section on Command Panel (Mode —

Calculation settings, Calculation settings — Static, Static — E I_& > e

General). Select Dimension —3D. Untick next to the item Elasticity.

Tick next to the item Heat transfer. Caleuiation setfings - Static

. L )
Click Apply. 1 @ ’ A E}\ @
Al

Static - General

EEEEE I:|7
EmEE || g
k| “ii| 8L

2. In a pop-up window select a folder to save the result and enter
the file name.

3. Ifthe calculation is finished successfully, you will see a message

in the Console: "Calculation finished successfully at <date> Dimensions: D >
<time>". [] Use MPI

Maodel

Plasticity

Monlinear geometry
Heat transfer
[] Pore Fluid Transfer

@ Apply

Results analysis SEnt Cocukiom

1. Open the file with the results. You can do this in one of the  Mode - Results

three ways.
e C(lick Ctrl+E. g @ @ m =~

. . . t=0 1
e Select Calculation — Open Results in the Main = @jﬁ _;?é.

Menu. Click Open last result.

e Select Results on Command Panel (Mode —
Results). Click Open Results. C:/Users/Admin/CAE-Fidesys-2.0/18.pvd

|:| Open in new window
2. Display the component of the heat flux. Open last result

In Fidesys Viewer window set the following parameters on
Toolbar:

e Representation Mode: Surface;
e Representation Field: HeatFlux.

@ HeatFlux * | | Magnitud - Surface -

n To display the color legend scale, click the button Switch the color legend visibility on Command Panel.

3. Select a point where you need to view the heat flux.

In the Main Menu, select the filter Probe Location. In the tab Properties set the coordinates of the point A where
you need to view the stress:
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e Show Point;
e Point (coordinates): 0.300;
o Number of Points: 1;
e Radius: o.
Click Apply.

& To apply all of the filters changes automatically, click Apply changes to parameters automatically on
Command Panel.

As a result, point A is displayed at the picture.

Pipeline Browser [ EILayout#lX I +|
ﬁl builtin: B |30 6@ |5 X & | pE R B S a4 5, 7 » Rendeview: D[B[0] & x|
|
= @ipd howing [Probelocationt | Attribute:|Paint Data |
@® i‘ o . Heat Flux Magnitude —— o
5.421e+03 G000 6.08%9e+03
‘ ‘ Block ID 1
5.421e+03 6.689¢+03 Global Element ID | 723
Heat FI b685.95;
eat Flux -0.001...
Material ID 1
Properties I Information |
Properties [ 4 Mode ID 3445
i Point 0300
= Apply | &) Reset | K Delete | ? L5
Temperature 25417

&
I)En\ ch ... {use Esc to dear text)

lﬁ_l_l_lﬁp

Frobe Type IF\xed Radius Point Source

vtkValidPointhask

Sphere Parameters
[v show Sphere
Center 0.3 Jo 0

Radius |0
b
x

HNote: Use 'P' to a 'Center’ on mesh or
'Ctrl+P' to snap to the closest mesh point __|

Number Of Paints Il

4. View anumerical value of the heat flux ¢ at the selected point A.

See the heat flux values in the line HeatFlux in the tab Information in the field Data Arrays.

Information
—Data Arrays
Current data time: 1
MName Data Type Data Ranges
@ EBlock ID M, 1]
& Global Element ID [723, 723]
& Heat Flux [6685.95, 6685.95], [6685,95, 6685,95], [-0.00151785, -0.00151785], [9.66712e-11, 5.66712e-11]
@ Material ID M1
@ Node D [3445, 3445]
2 Temperature [25.417, 25.417]
< wvtkValidPointMask [1, 1]

The heat flux value is calculated using the following formula:

\/(pxz + @2 + @2 =/ 6686.412 + (=0.00302395)2 + (8.02105e — 05)% = 6686.41

The difference between the obtained value 6686.41 and the required one 6 687 is 0.01%.

5. Download numerical data.
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Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.

Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

create Cylinder height 0.01 radius 0.3

create Cylinder height 0.01 radius 0.35

create Cylinder height .01 radius ©.37

subtract body 1 from body 2 keep

subtract body 2 from body 3 keep

delete body 1 2 3

merge volume 4 5

curve all interval 200

curve all scheme equal

volume all scheme Polyhedron

mesh volume all

create material 1

modify material 1 name 'Material 1'

modify material 1 set property ' ISO_CONDUCTIVITY ' value 40
create material 2

modify material 2 name 'Material 1'

modify material 2 set property ' ISO_CONDUCTIVITY ' value 20
block 1 volume 4

block 1 material 'Material 1°

block 2 volume 5

block 2 material 'Material 2'

block all element solid order 2

create convection on surface 10 surrounding 70 coefficient 150
create convection on surface 15 surrounding -15 coefficient 200
create displacement on surface 12 13 16 17 dof 3 fix ©
analysis type static heattrans dim3

calculation start path " D:/Fidesys/example.pvd"

It is also possible to run the file Example_g_Static_3D_Conduction.jou, by selecting Journal Editor on
E Toolbar. In a pop-up window of the main menu select File — Open and open the necessary journal file.
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Dynamic load: nonsteady heat transfer (3D, implicit scheme)

The 3D problem of 1D nonsteady heat transfer inside a beam is being solved.

The picture below represents a geometric model of the problem:

Temperature = 0°C | A C

8 l/ Temperature

—— -2 = 100sin ﬂ_( nE

| X 40
Olm — —

The beam length is 0.1 m, square cross section is 0.01x0.01 m. The temperature at the point A is Ta = 0 °C, the

temperature at the point B varies harmonically: Tg = 100 sin Z—;°C. The material parameters are isotropic, V = 35
W/(m-°C), C = 440.5 J/(kg -°C), p =7 200 kg/m3.

Test pass criterion is the following: temperature T at the point C (0.8;0;0) at time t = 32c is 36.60°C within 2%.

Geometry creation

. . Mode - Geometry
1. Create the sliver parallelepiped.

Select volume geometry generation section on Command Panel ‘ g ‘@ @ m =

(Mode — Geometry, Entity — Volume, Action — Create). Select t 0 E S
Brick in the list of geometric elements. Set the brick dimensions:

I~

Entity - Violume

e Width: 0.3;

e Height: 0.03; @ Q f K * @
e Depth:o.01. ﬁ A

Click Apply. Action - Create

aE S = RE
® X ¥

P erick =

Brick Dimensions

X (width) |0.1 |

Y (height) [0.01 |

Z (depth) |0.01 |

@ 9

182



31? CAE Fidesys — User Guide (version 2.1)

Mode - Geometry

= M| B X

Entity - Volume

@ < f S * @ following parameters:
¢ A

Action - Transform

aBm e RE
@ X ¥ e X Distance: 0.05.

_ Lo * Click Apply.

Volume ID{s) |1 |

Include Merged
Select Method

e Volume:1;

e Select method: Distance;

(0) To Coordinates () To Entity
(®) Distance (O) General Location
() In Direction OFf Surface Mormal

X Distance (0,05 |

¥ Distance | |

Z Distance | |

Preview

Meshing
1. Creat the mesh of hexahedrons.

Select volume mesh generation section on Command Panel (Mode —
Mesh, Entity — Volume, Action — Mesh):

e Select Volumes (specify their ID): 1 (or by the command all);
e The way of meshing: Polyhedron.

Click Apply Scheme.

Click Mesh.

183

Made - Mesh

t=0
=

Entity - Volume

e r
H 0l A

% [ =

Action - Mesh

o |

2

‘ g & @ m - 2. Combine left edge of the beam with the origin of coordinates.

Set the following parameters: Select volume geometry modification section
on Command Panel (Mode — Geometry, Entity — Volume, Action —
Transform). Select Move in the list of possible webcut types. Set the

L
o
AT

2

NGBS bR

)

&

& =
+ &

B R

s e

E Polyhedran

Select Volumes

Scheme: Default

Apply Scheme Before Meshing

Check For Qverlapping Surfaces

Apply Scheme

Mesh
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Setting material and element type
1. Create the material.

Select setting the material properties section on Command Panel
(Mode — Material, Entity — Materials management).

In the Materials Management window that opens, in the second
column, click on the caption Enter the name of the material and
write “Material 1”. Press the ENTER key.

Select setting the material properties section on Command Panel
(Mode — Blocks, Entity — Material, Action — Create Material).
Enter the name for the material. Set the following parameters:

e Density: 7200;
e Specific Heat coefficient: 440.5;
e Thermal conductivity coefficient: 35.

Click Apply.

W Materials management

Mode - Material

AP <<TH =
2l ®x]a

Entity - Materials Management

Bd S &EE

Properties Material Imported material
Elasticity Material 1 Steel
General Enter the name of the material Steel GOST 4543-71 (Russia)
Strength Rubber
Plasticity Kevlar
Hardening Titanium
Thermal Sail
Geomechanic
Preload
Material properties Value
v Material 1
v General
Density 7200
~ Thermal
Specific heat coefficient 440.5
v Thermal Isotropic
Thermal conductivity coefficient 35
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2. Create a block of one type of the material. Mode - Blocks
Select setting the material properties section on Command Panel (Mode — @ & m =)
Blocks, Entity — Block, Action — Manage). Select Add in the list of possible I\
operations. Set the following parameters: o
Entity - Block
o BlockID: 3; I SEHEL
' 3
e Entity list: Volume; Action - Add
e |D:1(or by the command all). < g &
Click Apply. 9 B8 s R E
Block D [1
Entity List
Volume =
Entity ID(s) [1 |
@ Apply
Mode - Blocks
3. Assign the material to the block. ‘ @ “@ .m =
Select setting the material properties section on Command Panel (Mode — 5 ~

Entity - Block

Io»ﬁ@

e BlockID(s): 1;
Action - Set material

e Available materials: Material 1. ”D g 2

Blocks, Entity — Block, Action — Set material). Set the following parameters:

Click Apply. 9 BB s R E
Block D(s) [1
Available Materials
Material 1 =
@ Apply
4. Assign the element type. e ok
Select setting the material properties section on Command Panel (Mode — ‘ @ & jm =
Blocks, Entity — Block, Action — Element Types). Set the following =
parameters: = | &) %
Entity - Block
e Block ID(s): 1; @ I
' SEIEIL?
[ ] Select: VOIUmes,’ Action - Element types
e Order: 1. hdﬁ'ﬂa
Click Apply. 9 B8 2 R E
Block ID(s) [1 |
Category | Solid -
Order |1 C|
@ Apply
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Setting boundary conditions

1. Set the value of temperature applied to the left side of the
beam.

Select Mode — Boundary Conditions, Entity — Temperature,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;

e Temperature Entity List: Surface;
e Entity ID(s): 4;

e Temperature Value: o.

Click Apply.

2. Set the value of temperature applied to the right side of the
beam.

Select Mode — Boundary Conditions, Entity — Temperature,
Action — Create on Command Panel. Set the following
parameters:

e System Assigned ID;

e Temperature Entity List: Surface;
e Entity ID(s): 6;

e Temperature Value: 1.

Click Apply.

Setting time dependency of boundary conditions

1. Settime dependency of the temperature applied to the right
edge of the beam.

Select Mode — Boundary Conditions. Click on the button Time
dependency on Command Panel. The pop-up menu with the
settings will be opened. On the left panel, select BC for which the
time dependency will be set: Temperature 2. Put a checkbox next
to the item Formula. Set the following parameters:

e Time dependency type: Manually;
e Enterformula: 100*sin(0.0785*t).

Click Apply.
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Mode - Boundary Conditions

AT <LTH <
S MR

Entity - Temperature

s 4L W ol &
Y @ a4 @ - 4§
il d P

Action - Create

@

1]
il
X

ID/Mame

() New ID

Cl Name

(®) System Assigned ID

Temperature Entity List

() Volume () Curve () Mode

(® Surface () Vertex () Modeset

Entity ID(s) |4 |

[] create On Thin-Shell Elements

Temperature Value |D |

Mode - BC Dependency

a9 ;9

=y
E]___Ii“%;?ig
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W BC Dependency

BC Type
E Ternperature
i Termnperature

BC Mame ID
1
2

Formula Table Plot

Custom *

|188 * sin(e.8785 * t) |

e [ [ e ] [
Co [ @ | e | wt [mso ][ O]
D | s mn e ks | baw |
o [ o | am | s [ [ o ]

Available variables: t (time), x (x-coordinate), y (y-coordinate), z (z-coordinate), T
(temperature), w (frequency)
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Starting calculation

1. Setthe type of the problem to be solved.

Select calculation setting section on Command Panel (Mode — Calculation
settings, Calculation settings — Transient analysis, Transient analysis —
General). Set the following calculation parameters:

e Dimension: 3D;

e Method: Full solution;

e Scheme: Implicit;

e Maxtime: 32;

e Steps count: 100.

e Elasticity: untick;

e Heat transfer: tick;
Click Apply.
Click Start Calculation.

In a pop-up window select a folder to save the result and enter the file
name.

If the calculation is finished successfully, you will see a message in the
Console: "Calculation finished successfully at <date> <time>”.

Results analysis

1. Open the file with the results.

Mode - Calculation Settings

@@@ﬁﬂ

= L&

Calculation settings - Transient analysis

® 0 >

N
Ty

J

43 r

1
1)
Transient - General

G| (@) e

Dimensions: 3D d
[ Use MPI
Method Full solution <~
Scheme Implicit -
Options
Max time
(®) Steps count 100
O Time step 0.32

Preload model
Model

Plasticity
Monlinear geometry

Heat transfer

[ Pore Fluid Transfer

[ set implicit scheme options

@

Apply

Start Calculation

Mode - Results

You can do this in one of the three ways:
e Click Ctrl+E.

e Select Calculation — Open Results in the Main Menu.
Click Open last result.

e Select Results on Command Panel (Mode —Results).
Click Open last result.

You can see the calculation results in the pop-up Fidesys Viewer
window.

'2_:'

l@dﬁ@ﬂﬁ

bV

?

By %

C:fUsers/Admin/CAE-Fidesys-2.0/19.pvd

|:| Open in new windaow

Open last result

2. There is a menu on Toolbar which allows viewing animation. It consists of a cycle of solutions calculated for
every moment of time. Click “Last Frame” to see the model in time moment t = 32°C.

4 4l

Step: m Time: |32

i Pl &=
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3. Display the component of the temperature.
In Fidesys Viewer window set the following parameters on Toolbar:
e Representation Field: Temperature;

e Representation Mode: Surface With Edges.

FF 0P| > > B ||sen e[ R
| 2 Temperature j | J | |Sur1'au:e With Edges ﬂ @ 3‘2 [éj'ﬁ é;;

The model displays the mesh resulting from application of the spectral element method and the field of
temperature distribution.

H To display the color legend scale, click the button Switch the color legend visibility on Command Panel.

().172c+()1r 6.172e+01

E— 50

— 40

H» 30

g— 20

I §
8.995e-01 8.995¢-01

Temperature
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4. Tograph along one of the beam edges.

Select the filter Plot Over Line in the Main Menu. Set the
coordinates of the points defining the line In the tab Properties:

e Source: High Resolution Line;

e Show Line;

e Point 1 (coordinates): 0 -0.005 0.005;

e Point 2 (coordinates): 0.1 -0.005 0.005;
e Resolution: 100;

e PassPartialArrays

Click Apply.

e To apply all of the filters changes automatically, click Apply
" changes to parameters automatically on Command Panel.

Click on the graph window appeared on the right side of the screen.

5. Display temperature change on the graph.

Click on the graph window, go to the tab "Display" in the filter
control panel.

Set the Attribute Mode - Point Data

Properties Information 1

Properties

Next, in the field “Line Series”, set up labels
against the parameters that you want to display Apply |

Properties g X

Fi? Apply | Feset | X Delete ‘ ?

|Search ... {use Esc to dear text)

B

|='Pr-::-pertie;| Ii‘ﬂ| EE| | A

Probe Type |High Resolution Line Source ﬂ

Line Parameters
Length: 0. 100995

[v show Line
Point1 |0 |-0.005 |-0.005
Point2 (0.1 |0.005 |0.005

Mote: Use 'P' to place alternating points on
mesh or 'Ctrl+P' to snap to the closest
mesh point. Use "1'f'Ctrl+1’ for point 1 and
‘2" ['Ctrl+ 2" for point 2.

X Axis | ' Axis |

Z Axis |

Center on Bounds |

Resolution | 100

Iv Pass Partial Arrays

lv Compute Tolerance

5| 8o ul

| = Display

|l="u"iew{Rend- I‘_‘i'i|DS|§|H|L|

=]
b3

L]

Reset 3 Delete

|Search ... {use Esc to dear text)

X Axis Parameters

on the graph.

I™" Use Index For XAxis

Untick all the options except Temperature.

b2l

X Array Name | points Magnitude

The temperature dependency at points

Series Parameters

Variable

belonging to the beam edge and the coordinates |~
. . . [ Block 1D

of these point coordinates are displayed on the |3 cicvaiciementio

[ Heat Flux_Magnitude

graph [] Heat Flux_%

[ Heat Flux_¥

[] Heat Flux_7

[ material ID

[ ModeID

[] Points_Magnituda

O Points_X

[ paints_y

[ Points_Z

Temperature

[] arc_length

O vtkvalidPointMask

Line Thickness

6. Check the numerical temperature value T at the point (0.08;0;0).

Move the cursor to the required point on the graph. You can see a tool tip with the temperature value.
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65

Temperatre

6l
55

Sih

i

Temperature: (.08, 30,1947

3 =

20 4 ,f

1ik o

-

_-—I—'_._'_._-‘-

i —

T T T T T T T T
1] 1.1 k2 035 LEX1 T 045 [EXEY LLXLE LIX1 [LXLY i1

The difference between the obtained value 36.6617 and the required one 36.60is 0.17%..
7. Download numerical data.

Select File — Save Data in the Main Menu or click Ctrl+S. Enter the file name (*.csv format), leave it by default.
Click OK. The saved file is an ordinary table of numerical data which can be opened in any text editor.
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S
Using Console Interface

For geometry generation, meshing, setting boundary conditions and materials you can use Console Interface. The
following program code allows performing the steps of the above-described guide, you only need to manually
specify the full path and name of the file to be saved.

reset

brick x 6.1 y 0.01 z 0.01

move Volume 1 x 0.05 include_merged
volume 1 scheme polyhedron

volume 1 size 0.001

mesh volume 1
create material
modify material name 'Material 1'

modify material set property 'DENSITY' value 7200

modify material set property 'ISO_CONDUCTIVITY' value 35

modify material 1 set property 'SPECIFIC_HEAT' value 440.5

block 1 add volume 1

block 1 material 1

block 1 element solid

create temperature on surface 4 value 1

create temperature on surface 6 value 1

bcdep temperature 2 value '100*sin(0.0785*t)’

analysis type dynamic heattrans dim3 preload on

dynamic method full_solution scheme implicit maxtime 32 steps 100 newmark_gamma
0.0050.005calculation start path "D:/Fidesys/test.pvd"

1
1
1
1

Editor on Toolbar. In a pop-up window of the main menu select File — Open and open the necessary

E It is also possible to run the file Example_14_Dynamic_3D_Conduction_Spectr.jou, by selecting Journal
journal file.
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Harmonic analysis (beam model)

An example with a beam construction is considered. Specified structural damping.

A

The model is rigidly fixed at points A, D, C, F. A force dependent on frequency is applied to the middle of the BE
face. The sides of the structure have the same length: AB = BC = DE = EF = BG = EG = 2.5 m. Material parameters:
Young's modulus E = 2e11 Pa, Poisson’s ratio v = 0.3, density p = 7800 kg / m3. Specified structural damping o.1.

Geometry creating Mode - Geometry

1. Create a structure and beams (lines). l g g @ m =
Since the structure contains edges of the same length, use the

parameter L = 2.5. To set a parameter, enter in the command l E \d
line # {L = 2.5}. Ll
Entity - Curve

Command Line

Fidesys> #(L = 2.5} P | = * @
¢ A

Action - Create

._I_'a Errar ._l'"., Commands ,|"\_. History ._l'

Onthetoolbar, select aline creating mode (Mode - Geometry,
. . . <. = .

Entity - Curve, Action - Create). From the drop-down list, i JF= “i 3,'2 %

select Line. On the Build panel, use select Position and

Direction. Next, enter the necessary data to create the first

line: { Line
Build Using
. Vertex IDs
e Location: 0 0o (space separated); O
O Locations
e Direction: 010; i _—
(®) Location and Direction
e Length: {L}.
Location |III oo |
Click Apply.
Direction 100 |
Length |{L} |

@ 9
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Specify the necessary data to create a second line:
e |ocation:0{L}o;
e Direction: 010;

e Length: {L}.

Click Apply.

Specify the necessary data to create a third line:
e |ocation:0{L}o;
e Direction:100;

e Length: {L}.

Click Apply.

Specify the necessary data to create the fourth line:
e |ocation: {L}{L}o;
e Direction:100;

e Length:{L}.

Click Apply.

Specify the necessary data to create a fifth line:
e |ocation:{2*L}oo;
e Direction: 010;

e Length:{L}.

Click Apply.

Specify the necessary data to create the sixth line:
e |ocation: {2 *L}{L}o;
e Direction: 010;

e Length:{L}.

Click Apply.
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Location 0O 4{L}0

Direction 010

Length  {L}

Location 0O {L}0

Direction 100

Length {L}

Location {L} 4L} 0
Direction 100

Length {L}

Location {2*.}00

Direction 010

Length 4L}

Location {2*}{L}0

Direction 010

Length 4L}

)]

£

) &)

£
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Splicing tops on received beams. On the toolbar, select the Mode - Geometry

vertex creating mode (Mode - Geometry, Entity - Vertex,
Action - Merge). Specify:

e VertexID: all. t=0

@

&
% s

= o
Entity - Vertex
Click Apply.
Beam structures was created y A

i
13
&

i)

Vertex ID(s) |d

N
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MeShing Mode - Mesh
1. On the command panel, select the volume mesh mode (Mode -
Mesh, Entity - Curve, Action — Mesh). Specify the following ‘ @ q @m -
parameters: téﬂ EEE@. 3
e Select curves: all; Entity - Curve
e Settings for curve: Equal; g@ 7K # i
e Approximate size: 0.1. J‘l 0| All—| + <£
Click Apply Size. 3% ﬁ -
Click Mesh.
Action - Mesh

) ¢ 2 &8 R &

1+
100

Select Curves

all

Get Settings For Curve 12 Get Settings

Equal -

(®) Approximate Size () Auto Size () Interval

Approximate Size |D. 1

Specifying the material and type of element
1. Create a material.

Select setting the material properties section on Command Panel
(Mode — Material, Entity — Materials management).

In the Materials Management window that opens, in the second l @
column, click on the caption Enter the name of the material and

write “Material 1”. Press the ENTER key. t=0

Mode - Material

In the left column, select Elasticity - Hooke Material. Select with
the mouse the characteristic Young's modulus. Hold down the left
mouse button and drag the label to Material Properties. Double-

click in the Value field next to Young’s modulus and enter the c
number 2e11.Similarly, from the Hooke Material section add the
Poisson Ratio 0.3, Density: 7800.

reate/Modify/Delete material

Click Apply.

Close the window.
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e —

V' Materials management ? *
Properties * || Material 1D Imported material
~ Elasticity materiall 1 Steel
v Hook Material Enter the name of the material Steel GOST 4543-71 (Russia)
Young's modulus Rubber
Poisson ratio Kevlar
Lame modulus Titanium
Shear modulus Soil
» Mooney-Rivlin Materia
» Blatz-Ko Materia
> Murnaghan Materia
» Orthotropic Materia

» Transversely Isotropic Materia

‘e | Material properties Value
e;zr:siw v materiall
Damping coefficient v HoikMa:[eriald | et
Mass damping coefficient szmg s mc_n uius De;
Stiffness damping coefficient Isson ratio '
. Strength A General_
> Plasticity Density 7800
* Hardening
> Thermal
» Geomechanic
| > Pralaad V
Mode - Blocks
2. Create a block of the one type of material.
On the command panel, select the mode for setting material ‘ . ‘ﬁ g H -
properties (Mode - Blocks, Entity - Block, Action - Add). Set the t=0 u % Al Q
following parameters: = o
Entity - Block
e BlockID:1;
Lo *x 8§
e Entity list: Curve; @ g
Action - Add
e Entity ID (s): all.
Click Apply. e FE D
9 BB 2 R E
Block D |1
Entity List
Curve =
Entity ID(s) |al |

@ Apply
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3. Assign the material to the block.

Mode - Blocks

On the command panel, select the mode for setting material properties ‘ @ ffé @ =
(Mode - Blocks, Entity - Block, Action - Set Material). Set the following t=0 & | ¢
parameters: = 53| AN

Entity - Block

e BlockID (s): 1;
e Available materials: Material 1.

Click Apply.

4. Assign an item type.

Action - Set material

G I <>

oI =
g B8

1=¥
100

% ® wm (v HEE
&

Block ID(s) |1

Available Materials

Material 1

0)

Mode - Blocks

Apply

A9 < FH <

. : . =0
On the command panel, select the mode for setting material properties ts % R
(Mode - Blocks, Entity - Block, Action - Element types). Set the Entity - Block

following parameters:
o BlockID (s): 2 orall;
o (Category: Beam;
e Order:1.

Click Apply.

Beam section setting

Action - Element types

E D EIEL

WEFTA D @

9 8 s R E

Block ID(s) [1

Category |Beam

Order |1

ar

@

Apply

1. Specify the section of the beams. On the command panel, select setting material properties mode (Mode -
Blocks, Entity - Beam Properties). Set the following parameters:

e BlockID:1;

e (S rotation angle: o;

e Calculate relative to: Centroid;
e Select profile: Ellipse;

e Minor axis (b): 0.3;

e Majoraxis (a): 0.1.

Click Apply.

I E

téﬂ %

Entity - Beam Properties

F I
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Setting boundary conditions

1. Fix the vertices A, D, C, F through all displacements and
rotations.

On the command panel, select Mode - Boundary Conditions,
Entity - Displacement, Action - Create. Set the following
parameters:

e System assignment ID;
e Entity list: Vertex;

e Entity ID(s): 1 4 9 12 (or select the vertices with the
mouse by pressing the Ctrl key);

e Degrees of freedom: All;
e DOF Value: o (can notfill).
Click Apply.

2. Apply aforce dependent on frequency.

On the command panel, select Mode - Boundary Conditions,
Entity - Force, Action - Create. Set the following parameters:

e Systemassignment ID;

e Force Entity list: Vertex;

Mode - Boundary Conditions

l@dﬁﬂa

= | /| By |

Entity - Displacement

|4 W m
Y 2 4 m
g > P
Action - Create
mAEE v

ID/Mame

() New ID

D Mame

(@) System Assigned ID

Entity List

() Nodeset () volume () Surface
(0 Hex () Tet () Face
() Tri () Edge () Mode

D Curve

@ Vertex

Entity ID(s) |14 12

Degrees Of Freedom

Al

e Entity ID(s): 6 (or select a vertex with the mouse, as shown in the figure);

e Force:1;

e Direction: 0 0 -1 (negative direction along the z axis).

Click Apply
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3. Setthe frequency dependence.

On the command panel, select Mode - BC Dependency. In the
BC Dependency window that appears, select the boundary
condition Force 1 in the left column, in the Formula panel from
the drop-down list, select Harmonic. Enter the following data:

e Amplitude: 1es;
e Phase:o.

Click Apply

200

Mode - Boundary Conditions

QG@QHE

Entity - Force
q
= |L|W 2 g &
42|\ & | =| 4
Action - Create
WAE ¥ R
IDMame
() Mew ID
O Mame
(®) System Assigned ID
Force Entity List
() Surface (@) Vertex () Nodeset
() Curve () Mode
Entity 1D(s) |6 |

[] specify Using Vector

Faorce |1 |

Moment | |

Direction ... |nz |

@ 0 | Apply |
Made - Material

LI <£<TH <
=ﬂu% N

e <&

| Create/Modify/Delete rmaterial i
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W BC Dependency

BC Type
1:!- Force

=5 Displacement

BC Mame ID
1
1

Run calculation

1. Setthe type of problem you want to solve.

Formula Table Plot

Harmenic ¥

f(t) = Asin(wt + @)
(1)
phasel )

On the command panel, select the calculation settings module
(Mode - Calculation Settings, Calculation Settings - Harmonic -
General). Set the following calculation parameters:

e Dimension: 3D;

e Method: Mod superposition;
e Maximum frequency number: 10;

e Frequency Interval: 0-200;

e Frequency step: 0.5;

Click Apply.

Mode - Calculation Settings

b9 <£TH ~

=

B x| a

Calculation settings - Harmonic analysis

4+ 4
—
i

L]

Al

¢ &

| P,

Harmonic - General

G

Dimensions:

] use MPI

Method

Maximum frequency number

Options

‘Mod superposition

10 =]

Frequency Interval:

0.0

| - [0 |

D Steps count

(®) Frequency step

] preload model

@
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2. Specify structural damping. Mode - Calculation Settings

On the command panel, select the calculation settings ‘ @ ‘;@ @ m =
module (Mode - Calculation Settings, Calculation Settings -

Harmonic - Damping). Set the following calculation

_Q._
parameters: E Lﬁ o

Calculation settings - Harmonic analysis

e Structural damping: o0.1.

. 13| O ||
Click Apply. == & @ o %Lg @

R

Click Start calculation. .

At

Harmonic - Damping

3. Inthe window that appears, select the directory in which {é\} (d) EHIFG
the result will be stored, and enter the file name.

4. In the case of a successful calculation, the console o
displays the message: “Calculation finished successfully at Structral Gamping -1

<date> <time>". Mass Matrix damping

Stiffness Matrix damping

@

) Start Calculation
Results analysis

1. Compare the results displayed on the command line with the results below:

Command Line

CaCUIETON STar el at 20 19-02-17 157 16129
Using 4 CPU cores of 4 available - HPC Local (Standard) is installed.
FidesysCalc parse fc done

EIGEMFREQLIEMCY

Mumber Eigenfrequency

1 3.902470 Hz

2 11,913360 Hz

3 14. 771100 Hz

4 14839233 Hz

5 19833075 Hz

5] 39,345251Hz

7 40.046269 Hz

8 49, 535474 Hz

9 50,825364Hz

10 54.184752 He

\ & Error ,J'r\ Commands j\ History

2. Open the file with the results.

. i Mode - Results
This can be done in two ways:

e PressCtrl+E. ‘@ ‘@ gm o

e From the main menu, select Results. Click Open Last B ﬁ
Result.

C:fUsers/Admin/CAE-Fidesys-2.0/20.pvd

The Fidesys Viewer window will appear, in which you can view the
|:| Open in new window

calculation results.
Open last result

3. Inthe standard line, select Filters -> Alphabetical > Harmonic
Analysis.
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Calculator Warp By Scalar
Cell Data to Point Data =% Warp By Vector

) Search... Ctrl+5Space @ Clip
» Contour

Filters Tools Help

Recent
Coordinate System Conversions

Common L4
Elevation
Extract Cells By Region
Extract Edges
& % |30 @ G‘ Extract Selection
] Extract Surface
% CI0EY & EET Of Selection Over Time
© Glyph
Glyph With Custormn Source
Gradient
Gradient Of Unstructured DataSet

Harmonic Analysis

Data Analysis L4
Alphabetical 4

The plot of Displacement (Amplitude) versus frequency must be plotted for node 2 (coincides with vertex B).
For the Harmonic analysis filter in the Tree, in the Properties tab, specify:

e NodelD: 2.
Click Apply.
Pipeline Browser g X
ﬁ builtin:

1
a W garmon.analiz.pvd

Properties Information

Properties f X
£ Apply () Reset ¥ pelete || ?

|Search ... [use Esc to dear text) | q::g

5| 6l 5 = 2

Node ID |2

Block ID | =

In the section Row Parameters for the X-axis that appears, select only the Displacement Amplitude Z (Harmonic
Analysis).

203



(&4 CAE Fidesys — User Guide (version 2.1)
Properties Information
Pipeline Browser g X
T Properties g X
[E buittin:
|
-Fgarmon.analiz.pvd =1 Apply Z) Reset 9 Delete ?‘
> o :
Search ... (use Esc to dear text) | o
Series Parameters e
[m] Variable
] Acceleration Amplitude X (Harmonic Ani

[] Acceleration Amplitude ¥ (Harmonic Ani
[] Acceleration Amplitude Z (Harmonic Ani

Properties Information

Properties 2 X [ ] Acceleration Phase ¥ (Harmenic Analysis
= apply ) Reset W Delete || 7 ] Acceleration Phase ¥ (Harmonic Analysis
|5earch . (use Esc o dear text) | &5 g Acceleration Phase Z (Harmonic Analysis
Acceleration Retation Amplitude X (Harn
‘ = Display Ocvchar | (D) 0 (& " [] scceleration Rotaticn Jﬂumglitl.mh?_"|'r (Harn
Composite Data Set Index [] Acceleration Rotation Amplitude Z (Harn
& b Muiti-block Dataset [ ] Acceleration Rotation Phase X (Harmonic
Harmonic Analysis [] scceleration Rotation Phase ¥ (Harmonit
Attribute oot Data [] Acceleration Rotation Phase Z (Harmaoni
Type [ Displacement Amplitude X (Harmonic Ar
X Axis Parameters

[] Displacement Amplitude ¥ (Harmonic Ar
Use Index For XAxi . . .
E\r e TnmTar AR Displacement Amplitude Z (Harmonic &«
Nam:ea"I FTEILETE W < >

On the right side of the screen received the desired graph.

[ = Displ. Amplitude Z (Harmonic Analysis) |

T y 7 T T T T T T \
20 o [ "0 100 120 140 160 180 200
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Hover over one of the peaks, then the pop-up text will display the amplitude value corresponding to the frequency

X1
I Displacement Amplitude Z (Harmonic Analysisk 195, (L0815486
(.08 f
.07
X
XN
ki
05
.02
.01
T T 1 T T T T T T
{ 21 3 ol iy 14K} 120 |ETH] 1640 1840

Using the console interface

Geometry generation, mesh generation, setting boundary conditions and materials can be performed using the
console interface. Below is the program code that allows you to perform the steps of the above manual, you only
need to specify the full path and name of the saved file.

reset

#{L=2.5}

create curve location © @ @ direction @ 1 @ length {L} #1
create curve location @ {L} © direction © 1 © length {L} #2
create curve location @ {L} © direction 1 @ © length {L} #3
create curve location {L} {L} © direction 1 @ @ length {L} #4
create curve location {2*L} © © direction © 1 0 length {L} #5
create curve location {2*L} {L} @ direction © 1 © length {L} #6
merge all

curve all size 0.1

curve all scheme equal

mesh curve all

create material 1

modify material 1 name "materiall"

modify material 1 set property 'DENSITY' value 7800

modify material 1 set property 'POISSON' value 0.3

modify material 1 set property 'MODULUS' value 2e+11

block 1 add curve all

block 1 element beam order 1

block 1 material 'materiall’

block 1 attribute count 7

block 1 attribute index 1 value 1 name 'Ellipse’
block 1 attribute index 2 value @ name 'ey’

block 1 attribute index 3 value © name ‘ez’

block 1 attribute index 4 value © name 'angle'
block 1 attribute index 5 value 1 name 'section_id'
block 1 attribute index 6 value ©.1 name 'geom_b'
block 1 attribute index 7 value ©.1 name 'geom_a'

create displacement on vertex 1 4 9 12 dof all fix
create force on vertex 6 force value 1 direction nz
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bcdep force 1 value "harmonic(1le5,0.0, f, time)"

analysis type harmonic elasticity dim3
harmonic method mode_superposition interval from © to 200 max_freq_num 10 frequency_step

0.5
damping structural 0.1 mass_matrix @ stiffness_matrix @

output nodalforce off record3d off log on vtu on@.005
calculation start path "D:/Fidesys/test.pvd"

You can also run the Example_11_Harmonic_3D_Beam.jou file by selecting the journal editor on the
E toolbar. In the appeared window in the main menu, select File — Open and open the required log file.

Bounded Contact Simulation

An example of the calculation of a structure consisting of several volumes that are not merged with each other is
considered. There is a geometric gap between the two volumes, so instead of “gluing” the volumes, the bounded
contact will be used. The model represents a quarter of the original part.

The model is fixed on the lateral faces of the symmetry conditions. The inner surface of the hole is fixed in all
degrees of freedom. A pressure of 1 MPa is applied to the upper face of the part. Material parameters: Young's
modulus E = 2e11 Pa, Poisson’s ratio v = 0.3.
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e —
Geometry creation

1. Import geometry

In the standard line select Menu - File - Import. Specify the path to the Geom_example_contact.stp file. In the
window that appears, click Finish with all the default values of settings.

T ¥ CAE Fidesys 2019

File Edit Wiew Display Tools Calculation Help

[ New Ctrl+N
[~ Open... Ctrl4+0
;] save Ctrl+s
Save As...
Recent Imports -
F Export...

In the Tree on the left you can see three volumes into which the model is separated. All three volumes have no
common surfaces.

Mode Tree

Current View IFuII Tree ;I

MName I]D s I
f—}‘ Geometry

- Bodies
= TP volumes
¢ BT volume 1 1
Volume 2 2
Volume 3 3
. Free Surfaces
l f- Free Curves
‘- 4 Free Vertices
Q Materials
- | Coordinate Systems
@ Blocks
[#- &4 Boundary Conditions
[ % Initial Conditions
[#- |-/ Dependencies

-+ [ Groups

G- [ sets

- &, Caloulation Settings
[ 25 Result Settings

Meshing
1. On the command panel, select the volume mesh mode (Mode - Mesh, Entity - Volume, Action - Intervals).
Specify the following parameters:

e Inthe drop-down list, select: Approximate size;
e Choice of volumes: 1;
e Approximate size: 0.1.

Click Apply Size. Click Mesh.
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2. On the command bar, select the volume mesh building mode (Mode - Mesh, Entity - Volume, Action -
Intervals). Specify the following parameters:

e Inthe drop-down list, select: Approximate size;
e Select volumes: 2;
e Approximate size: 0.3.

Click Apply Size.

Click Mesh.

Command Panel 8 X
Mode - Mesh

@qaﬁs
= | Bk
Entity - Volume
Fe | - dp =
&A=+
% L =
G| 22 @ =
AE G e
[li] Approximate Size -

Select Volumes

[z |

Approximate Size 0.1 |

Apply Size
Check For Overlapping Surfaces
Apply Size Before Meshing
@ :) Mesh

3. On the command panel, select the volume mesh creating mode (Mode - Mesh, Entity - Volume, Action -
Intervals). Specify the following parameters:

e Inthe drop-down list, select: Approximate size;
e Select volumes: 2;
e Approximate size: 0.3.

Click Apply Size.

Click Mesh.
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Mode - Mesh

AB<THE =
Wk B % a

Entity - Volume

@e |+ 2 =
& 2lAl—+ S
% =

Action - Intervals

G|k 2 2 @ x
5

@il Approximate Size -

Select Volumes

k |

Approximate Size [0.3 |
Mpreview
Apply Size
Check For Overlapping Surfaces
Apply Size Before Meshing
@ :) Mesh

Thus, a non-conformal finite element mesh was created on the model.
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Specifying the material and type of element

1.

Create a material.

Select setting the material properties section on Command
Panel (Mode — Material, Entity — Materials management).

In the Materials Management window that opens, in the
second column, click on the caption Enter the name of the
material and write "Material 1”. Press the ENTER key.

In the left column, select Elasticity - Hooke Material. Select
with the mouse the characteristic Young's modulus. Hold
down the left mouse button and drag the label to Material
Properties. Double-click in the Value field next to Young's
modulus and enter the number 2e11.Similarly, from the Hooke
Material section add the Poisson Ratio 0.3

Click Apply. Close the window.

Mode - Material

a0«

=

Entity

PH =

G H E

Create/Modify/Delete raterial i

T " Materials management

Properties

E
E
E
E
E
E
E
£

+- Elasticity

+ General

+ Strength

- Plasticity

+- Hardening

+ Thermal

+- Geomechanic
+ Preload

Material

- Fnter the name of the material

Properties I Sigma (epsilon) I

Imported material

- Steel

- Rubber
-~ Kevlar

- Sol

- Titanium

- Steel GOST 4543-71 (Russia)

Material properties Value
= materiall
& Hook Material
%----Young's modulus 2e+11
- Poisson ratio 0.3
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2. Create a block of the one type of material.

Mode - Blocks

Onthe command panel, select Mode - Blocks, Entity - Block, ‘ g @ g m =~

Action - Add. Set the following parameters:

o BlockID: 3;

e Entity list: Volume;

e Entity ID(s): all.

Click Apply.

3. Assign the material to the block.

On the command bar, select Mode - Blocks, Entity - Block, HE E @ Ri ﬂ =

Action - Set Material. Set the following parameters:

e BlockID (s): 1;

e Available materials: materiala.

Click Apply.

Mode - Blocks

QAP <
=B

Entity - Block

FI <

Action - Element types

GH <

= [iEe.gln |

s 8

s
Y
iy o

2
fi| R

1=¥
100

Block ID(s) |1

Category :Solid

Order | 1

4k

)

Apply

= | %

Entity - Block

FJI< =88

Action - Add

WS FED E

Block ID |1
Entity List

Volume -

Entity ID(s) |all |

@ Apply

4. Assign an element type.

On the command panel, select the mode for setting
material properties (Mode - Blocks, Entity - Block, Action -
Element types). Set the following parameters:

. Block ID (s): 2 or all;
. Category: Solid;

o Order: 1.

Click Apply.

211



(‘r? CAE Fidesys — User Guide (version 2.1)

Setting boundary conditions
1. Fix the sides of the part with the condition of symmetry.

On the command panel, select Mode - Boundary Conditions,
Entity - Displacement, Action - Create. Set the following
parameters:

e System assignment ID;
e Entity list: Surface;

e Entity ID(s): 2 27 38 (or select the vertices with the
mouse while holding down the Ctrl key);

e Degrees of freedom: X-Translation Disp;
e DOF Value: o (can not fill).
Click Apply.

On the command panel, select Mode - Boundary Conditions,
Entity - Displacement, Action - Create. Set the following
parameters:

e Systemassignment ID;
e Entity list: Surface;

e Entity ID(s): 5 22 23 36 (or select the vertices with
the mouse by pressing the Ctrl key);

e Degrees of freedom: Z-Translation Disp;
e DOF Value: o (can not fill).
Click Apply.

2. Fixthe hole.

On the command panel, select Mode - Boundary Conditions,
Entity - Displacement, Action - Create. Set the following
parameters:

e Systemassignment ID;

e Entity list: surface;

e Entity ID(s): 30 (or select the vertices with the mouse while holding down the Ctrl key);

e Degrees of freedom: All;
e DOF Value: o (can not fill).
Click Apply.
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Mode - Boundary Conditions

l@a@@ﬁ
= || B X

Entity - Displacement

=| 4
v | @
= || =»
§ =

Action - Create

@

)

IDMame

() Mew ID

D MName

(®) System Assigned ID
Entity List

() Modeset () Vaolume

ID Hex D Tet

() Tri () Edge

% s E

s
7i<

& H

=] E:\':-g

(®) Surface
D Face
() Mode

ID Curve

D Vertex

Entity ID(s) |2 27 28

Degrees Of Freedom

[] ¥-Tran=lation Disp
[] z-Translation Disp

] ¥-Rotation Disp
] ¥-Rotation Disp
[] z-Rotation Disp

DOF Value |0

[] specify Combination
Overwrite Average
Smallest Largest

@® 9
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3. Apply pressure to the top face.

On the command panel, select Mode - Boundary conditions, Entity -

Pressure, Action - Create. Set the following parameters:

Click Apply.

System assignment ID;
Entity list: surface;
Entity ID(s): 27 37;

Magnitude Value: 1e6 (the exponential type of the number is g

supported using the Latin letter "e”).

4. Setthe contact condition.

On the command panel, select Mode - Boundary Conditions,
Entity - Contact, Action - Create. Set the following parameters:

Click Apply.

Auto selection;
Entity List: Global;
Friction Value: o;
Offset: 0.055;
Type: Tied;
Method: Auto.

In the Tree on the left, find the Boundary Conditions -
Constraints - Contacts. Automatically identified two contact

pairs.
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l@dﬁmﬁ

= & X

Entity - Contact
= 4
v a
i 2

Action - Create

Auto selection

Geometry entity:
Entity List

Global

=
i
=p || = || =
P

@A E ¥

Iz &

Offset

0.0055

] 1anore Initial Qverlap
Type

Friction Value

Method

[] set detection settings

®

Tied

0.0

{Auto

Apply
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SRS ]
Model Tree 8 X
Current View |FuIITrEE =l

Name [ 7]

& Geometry

[} =4 Boundary Conditions
#- 4, Loads
B+ 9 Restraints
£ Thermal Loads
58 Pore Loads
E+ I Constraints
i T Couplings
E- 2 Contacts
- Contact
= Contact 2
- I Periodics
‘- fh+ Absorptions
B 'S Initial Conditions
[ |/ Dependencies
- {4 Groups
- J sets
B B Caloulation Settings
[} 8% Result Settings

RUn caICUlat’on Mode - Calculation Settings

1. Setthe type of problem you want to solve. ‘ . ‘@ g H =)

On the command panel, select the calculation settings mode (Mode - t=0 % ¥ a
Calculation Settings - Static - General). Set the following calculation = o
pa rameters: Calaulation settings - Static
v 1| o a [Vt
e Dimension: 3D; I () ,r@‘ %) @
e Model: Elasticity. &
Click Apply Static - General

Gk

2. In the window that appears, select the directory in which the

result will be saved, and enter the file name. Dimensions: 3D >
. . [ use MPI
3. In the case of a successful calculation, the console displays the .
" jon fini < > <time>".
message: “Calculation finished successfully at <date> <time —
[] Plasticity

[] Monlinear geometry
[] Heat transfer
[] Pore Fluid Transfer

[] set load steps count

[] set nonlinear solver options

@ Apply
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Results analysis

1. Open the resultsfile. Mode - Results
This can be done in two ways:
y l@@@ﬁﬂ
e PressCtrl +E.
S
e Fromthe main menu, select Results. Click Open Last |_ % | IS
Result.

The Fidesys Viewer window will appear, in which you can view the
. C:/UsersfAdmin/CAE-Fidesys-2.0/21.pwd
calculation results.

|:| Open in new window
2. Display the Contact Status Node for the model.
Open last result

T ¢ Fidesys Viewer 2019

File Edit View Filters Tools Help

oy v~ = BT ]
ZR=E A A0) 0 »®| K
I8 S & &2 5t it f@l o commasmumnoe 5]

Py

&

2.[][][]u+[][)~[ 2.000e+00)

— 1.5

Contact Status Node

— 1.5

0.000e+00 (0.000e+00

3. Display displacements for the deformed view of the model.

Specify the scale of 2000.
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I ¢ Fidesys Viewer 2019

File Edit Wiew Filters Tools Help
le@& 8RO ®a|&|Elo®|KKa > >

J”E QEI ﬂ H@H ﬁz ﬁ ﬁl @ Displacement j IMagnitlee;I I

IE90BRO 2L & 8 £

Fipeline Browser Warp By Vector| & X
ﬁ: builtin:

lcont.ovd

|
% ) WarpByVector1

3.639e-04 3.639e-04

— 0.0003

— 0.00025

— 0.0002
!» 0.00015

— 0.0001

Displacement Magnitude

Se-5

0.000e+ 0.000e+00

Using the console interface

Geometry generation,mesh generation, setting boundary conditions and materials can be performed using the
console interface. Below is the program code that allows you to perform the steps of the above manual, you only
need to specify the full path and name of the saved file.

reset

import step "D:/Fidesys/Geom_example_contact.stp"” heal
volume 1 size 0.1

mesh volume 1

volume 2 size 0.3

mesh volume 2

volume 3 size 0.2

mesh volume 3

create material 1

modify material 1 name ‘'materiall’

modify material 1 set property 'MODULUS' value 2e+11
modify material 1 set property 'POISSON' value 0.3
block 1 add volume all

block 1 material 1

block 1 element solid
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create displacement on surface 2 27 38 dof 1 fix

create displacement on surface 5 22 23 36 dof 3 fix

create displacement on surface 30 dof all fix

create pressure on surface 17 37 magnitude 1le6

create contact autoselect friction 0.0 offset ©.055 ignore_overlap off type tied method
auto

analysis type static elasticity dim3

calculation start path "D:/Fidesys/test.pvd"

You can also run the Example_12_Contact_3D.jou file by selecting the journal editor on the toolbar. In
E the appeared window in the main menu, select File — Open and open the required log file.

Change of pressure in well o, *2
EERERRRRRRRRRIRRRRRERIRENRR
The problem of finding the plastic zone around the well in the E o,
dynamics, taking into account the pore pressure until & ==
instability appears in the form of plastic deformation bands, is s N S
solved. o /’Z ]
A square plate of considerable width and unit thickness with a L/ =
small circular hole of radius a in its center is subjected to all- = sa
round uniform pressures with stresses o1 in the direction of the e Bl
X1 axis and o2 in the direction of the X2 axis. On the lateral \ ~—
faces of the depending on time pore pressure -applied. There is T i
pressure on a round hole, also depending on time. o,
It is required to calculate plastic zones around the well in
dynamics.
Mode - Geometry
Geometry creating @@ & @ m =
1. Create asurface. % L_ % 2R
On the command panel, select the mode for constructing volume Entity - Surface
geometry (Mode - Geometry, Entity - Surface, Action - Create). From & ‘
the list of geometric primitives, select Rectangle. Set block sizes: Ej < /- @
e Width: 10; f) A
. Action - Create
e Height: 10;
a1 o | A
e Location: ZPlane. @A s 52 ol
Click Apply. <$
uRedangle -
Width |10 |
Height |10 |
() uPlane () YPlane (® ZPlane
(:) 1P | apply |
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2. Moving to the origin of the coordinate system

It is required to move the surface so that one of the vertices is at
the origin of the coordinate system.

On the command panel, select the mode for create volume
geometry (Mode - Geometry, Entity - Surface, Action -
Transform). From the list of geometric primitives, select Move.
Set the movement parameters:

e Select method: distance;
e Xdistance: 5;
e Y Distance: 5.

Click Apply.

3. Selection of geometric entities

4. In the standard line we find the panel with the choice of
geometric entities.

Click Select Vertices.

Click on the left bottom vertex of the created surface and look

Mode - Geometry

lﬂﬁ@ﬁﬂ

E ‘\l.f
L: i~
Entity - Surface
P S| > P
Action - Transform
|:- o
a = R B
“ Move g
Surface ID(s) |il
Indude Merged
Select Method
(") To Coordinates () To Entity

@ Distance

() In Direction Of Surface Mormal

() General Location

X Distance 5

¥ Distance |5

Z Distance |

Preview

at the obtained coordinates on the Properties Page on the left. Make sure that the vertex has moved to the origin.

RPYIQA o
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e ——— ]

| Mode! Tree 8 x|
Current View |Ful Tree -

Name ID
> @A Geometry
& Materials
» |/ Coordinate Systems
W Blocks
> =4 Boundary Conditions
'w Initial Conditions
|-/ Dependencies
4 Groups
‘ Sets
& Calculation Settings
95(— Result Settings

W

VoW v

Properties Page

Property Value (-
v General
Type Vertex
D 3
Name fertex
¥ Geometry
Is Merged Ne
I= Virtual Mo ~
< >
5. Creatingacircular hole o Gy
It is required to make a cut in the plate using an auxiliary circle. ‘ ' & g n =
On the command panel, select the mode for creating volume geometry t%ﬂ {/ @ 3| @
1

(Mode - Geometry, Entity - Surface, Action - Create). From the list of
geometric primitives, select Circle. Set block sizes:

Entity - Surface

P S RT
¢ A

e Radius: 1;

e Location: Zplane.

Action - Create
Click Apply. )
PPYY mlAE < R B
@ %S

| . Circle =
Spedify Cirde Using
(® Radius (O Center Vertex () Vertex List
Radius |1 |
) ¥Plane () YPlane @ zPlane
5
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6. Onthe command panel, select the mode for creating volume geometry (Mode - Geometry, Entity - Surface,
Action - Boolean). From the list of logical operations, select Subtract. Set the parameters of the logical
operation:

e Asurface ID(s): 1;
e Bsurface ID(s): 2;

Click Apply.

Mode - Geometry

R
& &

|(DSLbhact -

€-¢
o] —
e B
L& s}

Keep

Keep both (A and B)

[ tmprint

9 peven

Meshing

1. Changing the mesh settings

To automatically create a quadrilateral mesh, we will change the default settings. In the standard line, select Tools
- Settings. In the opened window in the left column select the Mesh Defaults. On the Default Element Type panel
we select the Hex / Quad.

Click Save.
File Edit View Display | Toeols | Calculation Help

D'}H % Journal Editor , @..1

i Tree Play Journal File

ﬁ Custom Toolbar Editor
Current View | Full Tree

Components...

Mame
» & Geometry  Optons..
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W Options

Calculation options
Command Panels
Display
General
Geometry Defaults
History
Label Defaults
Layout
Mesh Defaults
Mouse
Paths
Post Meshing

> Cuality Defaults

Mesh Display

Mode Size

e

Element Shrink

EI Mesh Line Color

Default Element Type
(®) Hex/Quad
() Tet/Tri
Project Midnodes to Geometry

@ Yes O No O Smart

surface Scheme Coloring (used in Meshing Power Tool)

D Map |:| Cirdle
B swmae [ Hole
1] pave 1] wirror
W rrivesn [ polyhedron
[ rrprimitve [l TriDelaunay

Save I |

Close
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2. Inthe command panel, select the mesh generation mode on
curves (Mode - Mesh, Entity - Curve, Action - Mesh). Specify the

degree of reducing mesh:

Select curves: 7;

Select the mesh generation method: Bias;

Select the mesh generation method: Intervals & Bias;

Interval count: 70;

Bias Factor: 1.04;

Start vertex ID: 7 (left vertex on the given curve).

Click Apply Size.

Click Mesh.

222

Mode - Mesh

Ljaaﬁs
= B % a

Entity - Curve

e &=
A aA—+ P
% [ =

Action - Mesh
| 7 23 % A

Select Curves

7

Get Settings For Curve 12 Get Settings
Bias 7
Intervals & Bias b

Change Interval Count

Interval Count |70 |

[ bual Bias
Bias Factor |1.o4 |
I 1 1 1 1 1 1 1
<= I ES
1 1 1 1 1 1 1 1
Bias Factor
I 1 1 1 1 1 1 1
e =
1 1 1 1 1 1 1 1
Start Vertex ID 7 |
Modify Curve Sense |/~
Preview
Apply Size
Apply Size Before Meshing
@ 9 Mesh
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4. On the command panel, select the mesh generation mode on
curves (Mode - Mesh, Entity - Curve, Action - Mesh). Specify the
degree of reducing mesh:

Select curves: §;

Select the mesh generation method: Bias;

Select the mesh generation method: Intervals & Bias;
Bias Factor: 70;

Bias Factor: 1.04;

Start vertex ID: 6 (lower vertex on this curve).

Click Apply Size.

Click Mesh.
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Mode - Mesh

NG B

<8

Entity - Curve

Az
Zais

De

>

S o A
% [ ==

o—n

it

ah =
+ &

Action - Mesh
B ? 2 & x O
1+
100
Select Curves
8
Get Settings For Curve 12 Get Settings

Bias

Intervals & Bias

Change Interval Count

Interval Count |70

[] bual Bias

Bias Factor

Apply Size Before Meshing

® 9

==

==

Modify Curve Sense |/~

Apply Size

Mesh
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5. Inthe command panel, select the mesh generation module on curves Mode - Mesh

(Mode - Mesh, Entity - Curve, Action - Mesh). Specify the degree of =
reducing mesh: *ﬂ E ‘g @ H
= XK

e Curve selection: 6 1 4 (separated by spaces);

e Select the mesh generation method: Equal; E;éc,: IS # £
e Setthe flag: Interval; AlolAl—|+ &
o Indicate the number of intervals: 34. 4, ﬁ o
Click Apply Size. Action - Mesh
Click Mesh. | 2 @ X 3
Select Curves
8
Get Settings For Curve 12 Get Settings
Equal h

O Approximate Size O Auto Size @ Interval

Interval | 34

Mode - Mesh

6. On the command panel, select the surface mesh generation mode ‘ qfé g m =

(Mode - Mesh, Entity - Surface, Action - Intervals). |d_ % w
/|\

Entity - Surface

e Surface selection: 3. -
@ | x &
Click Mesh. ? A n &
H )
% L =
Action - Intervals

i 2 2 @2 X
B = [

@[ Automatic Sizing -

e Automatic size;

Select Surfaces

B

Auto Factor
Fine I Coarse

|:| Propagate
Preview

Apply Size
Check For Overlapping Surfaces
Apply Size Before Meshing

@ 0 Mesh
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Specifying the material and type of element

1. Create a material.

On the command panel, select the mode for setting material ~ Mode - Material

properties (Mode —Material, Entity - l ' E

Materials management). In the Material Management widget that

opens, in the middle column specify the name of the material t=0 I ,’: % N Q
Fd

material. In the properties column, open the Elasticity list and drag &
the name Hooke Material into the Material Properties column. Entity

Set the following parameters: —
°? e EEE

e Young's modulus: 1eg;

e Poisson'sratio: 0.25.

In the left column, go to the General section and select Density. Drag the mouse into the right column and
specify the value 2650.

e Density: 2650.
In the left column, go to the Plasticity section and select the Drucker-Prager Second Strength Criterion.
o (Cohesion: 2€e6;
e Internalfriction angle: 20;
e Dilatancy angle: 0.001.
In the left column go to the section Geomechanics - Biot Isotropic model.
e Porosity: 0.25;
e Permeability: 1e-12;
e Fluid’s viscosity: 0.005;
e Biotalpha: 0.8;

e  Fluid’'s bulk modulus: 1eg.
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Click Apply.
V' Materials management *
Properties * || Material D Imported material ~
» Orthotropic Materia material 1 Steel
» Transversely Isotropic Materia Enter the name of the material Steel GOST 4543-71 (Russia)
> General Rubber
» Strength Kevlar
~ Plasticity Titanium
» Mises Criterion Soll v
» First Drucker-Prager Criterion Properties  Sigma(epsilon)
v Second Drucker-Prager Criterion Material properties Value ~
Cohesion v Hook Material
Internal friction angle Young's modulus 1e+0
Dilatancy angle Poisson ratio 0.25
» Hardening v General
» Thermal Density 2650
¥ Geomechanic v Second Drucker-Prager Criterion
v Biot Isotropic model Cohesion 2e+6
Porosity Internal friction angle 20
Permeability Dilatancy angle 0.001
Fluid's viscosity v Biot Isotropic model
Biot alpha Porosity 0.25
Fluid's bulk modulus Permeability 1e-12
Fluid's density Fluid's viscosity 0.005
> Biot Transversely Isotropic mode Biot alpha 0.8
> Biot Orthotropic mode Fluid's bulk modulus Te+9
* Preload v b
Drag the desired property from the Properties' window Apply
2. Create a block of the one type of material. Mode - Blocks
On the command panel, select the mode for setting material ‘ . ‘@ @ ” =
properties (Mode - Blocks, Entity - Block, Action - Add). Set the t=0 l % ¥ o
following parameters: = -~
Entity - Block
e BlockID: 1;
o FIL<Sx 88
e Entity List: Surface;
Action - Add
e Entity ID(s): 3. d g Ei
Click Apply. h E a 00
o BB R E
Block D |1
Entity List
Surface hd
Entity ID(s) |3

O)
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3. Assign the material to the block. Mode - Blocks

On the command panel, select the mode for setting material l g e@ @ m =

properties (Mode - Blocks, Entity - Block, Action - Set Material). =0 |
Set the following parameters: % ld % TR

e BlockID (s): 1; Entity - Block

e Available material: materiala. @ I <:> peod % @

Action - Set material

Click Apply.
BT E D &
g BB % R E
Block ID(s) |1
Available Materials
Material 1 7
@ Apply
Mode - Blocks

‘ g ‘@ @ﬁ = 4. Assign an element type.

On the command panel, select the mode for setting material properties

t=0 W0

= Id. % x| & (Mode - Blocks, Entity - Block, Action - Element types). Set the
Entity - Block following parameters:

@ T < *x 88 e BlockID(s):1;

Action - Element types e Category: Plane;

hdgﬁ@t e Order: 2.
9 B R E Click Apply.

Block ID{s) [1 |

Category  Plane hd

Order |2

O]
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Setting boundary conditions Mode - Boundary Conditions
1. Apply pressure to the right side curve. ‘ g ‘:@ @ m =
On the command panel, select Mode - Boundary conditions, Entity - téo @ X
Pressure, Action - Create. Set the following parameters: Entity - Pressure
e System Assignet ID; = | 4 g_lq M g &
e Pressure Entity List: Curve; v o a E ol [ S
e Entity ID(s): 4; g & @
e Magnitude Value: 28e6 (the exponential type of number Action - Create
is supported using the Latin letter “e”). ﬁ E =7 R
Click Apply. =
I0/Name
() New ID
2. Apply pressure to the right side curve. O Name

- i (®) System Assigned ID
On the command panel, select Mode - Boundary conditions, Entity -

. . Pressure Entity List
Pressure, Action - Create. Set the following parameters:

() Surface ® Curve () Sideset
e System Assignet ID; O i O Facejquad O Edge
Entity ID(s) |4 |

e Pressure Entity List: Curve;

Magritude Value |28E6 |
e Entity ID(s): 1; L1 int

Use Pure Pressures

e Magnitude Value: 32e6 (the exponential type of number is
supported using the Latin letter "e”).

Use Total Force
[ apply Pressure On

Click Apply. T

Bottom

@ 9

3. Setthe time-dependent load on the model's notch.
Mode - BC Dependency

On the command panel, select Mode - Boundary conditions,
Entity - Pressure, Action - Create. Set the following parameters: ‘ g q@ @ m
e System Assignet ID; t=0 = 1

=
S0
Bl | 2% | R
e Pressure Entity List: Curve; = I— i I

e Entity ID(s): 6;
e Magnitude Value: o;

Click Apply.

On the command panel, select Mode - Boundary conditions, Entity - Set time and/or coordinate BC
dependency.

In the appeared BC Dependencies window set the following parameters:
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e Select the Formula flag: Custom;

o Inthe field below enter (25e6) -0.6e6 * t / 3600.

W BC Dependency

BC Type BC Mame ID

Click Apply.

*
Formula Table Plot
Custom ™
[(25e6)-0.6e6+t/3608 |
e ||+ [ - [ = [ 4+ J[ =~ |
T 1w ([ e ][ |[mea [ O
| asin || acos || atan || exp || log || log10 |
| sinh || cosh || tanh || abs || ceil || floor |
Available variables: t (time), x (x-coordinate), v (y-coordinate), z (z-coordinate), T
(temperature), w (frequency)
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4. Specify symmetric fixing.

On the command panel, select Mode - Boundary Conditions, Entity -
Displacement, Action - Create. Set the following parameters:

e System Assignet ID;

Mode - Boundary Conditions

AT <

2l | B

Entity - Displacement

q
e Entity List: Curve; =W | lg|h
e Entity ID(s): 7; Y @ a4 m Z 4§
e Degrees of freedom: Y-Translation Disp; § P P
CIICk APP'Y Action - Create
= ESERES
Similarly, set the second fixture for the line 8. —
(O Mew ID
O Mame
(®) System Assigned ID
Entity List
() Nodeset  (O) Wolume (O surface @ Curve
O Hex O Tet O Face O Vertex
O Tri (O Edge ) Mode

Mode - Boundary Conditions

l@ﬁ@ﬁ

=™~

i

Entity - Displacement

=
v

=

8

Action - Create

IDMame

Ie 0=

< =

3

12

() New ID

O MName

(® System Assigned ID
Entity List

() Nodeset

O Hex

O Tri

() Wolu
(O Tet

Qq

O e
0—

[ —

me

() Edge

;\l/
ol S

It
o=
e

() surface (@) Curve
O Face O Wertex
() Node

Entity ID(s) [8

Degrees Of Freedom

CJal

[] Z-Translation Disp

[ x-Rotation Disp
[] ¥-Rotation Disp
[] z-Rotation Disp

DOF Value |[J

[ spedify Combination
Overwrite

Smallest

@ 9

Average

Largest

Entity ID(s) |7

Degrees Of Freedom
[T an

[ %-Translation Disp
Y-Translation Disp
[ z-Translation Disp

[] ¥-Rotation Disp
[] ¥-Rotation Disp
[] z-Rotation Disp

DOF Value [0

L
Qverwrite Average
Smallest Largest

@ 9

On the command panel, select Mode - Boundary Conditions, Entity -
Displacement, Action - Create. Set the following parameters:

. System Assignet ID;

. Entity List: Curve;

° Entity ID(s): §;

o Degrees of freedom: X-Translation Disp;
Click Apply.
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5. Setthe pore pressure. Mode - Boundary Conditions

On the command panel, select Mode - Boundary conditions, . ‘@ @ ” =

Entity - Pore pressure, Action - Create. Set the following

parameters: Id % _;lfT
e System Assignet ID; Entity - Pore Pressure
e Entity List: Curve; = .:'- ;:u Q ug ‘&
e Entity ID(s): 1 4 (in the ID field, numbers are ~
separated by spaces); g, Q,, ,Q; m = 'H*
o DOF Value: (25e6) -0.6e6 * t [ 3600. E &) 4:, @
Click Apply' Action - Create
mWAE ¥ R
IDMame
() New ID
() Name
(®) System Assigned ID
Entity List
Curve hd

Entity ID(s) |14

Value |(25¢6) -8.6e6 * t / 3600 [

@ Apply
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Run the calculation
1. Setthe solver parameters.

On the command panel, select the calculation settings module
(Mode - Calculation Settings, Calculation Settings - Transient
analysis, Transient - General). Set the following parameters:

e Dimension: 2D;

e Plain state: Plane strain;

e Maxtime: 15000;

e Steps count: 1000;
Check the Preload model box;

In the Models section, select the check boxes for Elasticity,
Plasticity, Pore fluid transfer.

Select the check box for Set implicit scheme options.
In the field Newmark algorithm gamma, enter o.1.
Click Apply.

Click Start calculation.

2. In the window that appears, select the directory in which the
result will be saved, and enter the file name.

3. In case of a successful calculation, the console will display the
message: “Calculation finished successfully at <date> <time>".
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Muode - Calculation Settings

b9 < I

=
it

r\_,'"l 'é"
= 5| 7
Calculation settings - Transient analysis
LR B

W
i & @ ,@\ %}

Al

Transient - General

G (@) " | £

Dimensions: D b
Plain state
(®) Flane strain
i) Plane stress

[ use MPI
Method Full solution -
Scheme Implicit hd

Options

Max time | 15000 |

(® Steps count | 1000 |

D Time step 15

Preload model
Model
Elasticity
Plasticity
(] Monlinear geometry
[] Heat transfer
Pore Fluid Transfer

[] setload steps count

[] set nonlinear solver options

[+]iset implicit scheme options:

Implicit scheme options
Mewmark algorithm gamma

lo.1 |

@ Apply

Start Calculation
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Results analysis Mode - Results

1. Open the file with the results. This can be done in three ‘ g d@ @ m =
ways.
=0

B X Q

e PressCtrl+E. tE

e From the main menu, select Calculation —
Results. Click Open Last Result.
C: UsersfAdmin/CAE-Fidesys-2.0/22.pvd

[ ] Open in new window

View the calculation results in the Fidesys Viewer window.
Open last result

To automatically apply changes to all filters, click the
corresponding button Apply changes to parameters automatically on the command bar.

Find in the standard line, the Edit color map icon. s
Color Discretization
Iv Discretize

Mumber Of Table [
Values -

5
On the Color discretization panel, in the Number of table values field, set the value to 6.

In the top pane, select the calculation result data to display. From the first drop-down list, select Stress, and from
the second - Mises.

The results of the Mises Stress are presented below (the default results are for the last step of the calculation at
the time point of 150000 s)

| < Siress j |I'~"Iises j

2 540+ ]TL[ 2 540e+07

— 2e+7
— 1.5e+7

le+7

5. 764e+06 5. 764e+006

Results - Mises Stress

Similarly, we will display the remaining results.
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<

2.04?'&01—[ 2.047e-01

— 0.15

—01

Strain Mises

— 0.05
5.764:—051 5.764e-03

A

Results - Plastic Strain (Mises)

0.165 g 1.648¢-01

0.12361

).082407

1 Hmuhrrmm\m\rm

Plastic Strain Mises

—0.041201

O

Results - Plastic strain on a full plate

Complete the model and consider plastic deformations on the full plate. Use the Filter - Alphabetical - Flip. On
the property page, in the Plane field, indicate X. Then we apply the filter Flip again to this filter, but in the Plane

field, we specify Y.

On another color scheme, the kind distribution of plastic strains may be more pronounced.
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O‘IGS-E 1.648¢-01

:{:
F 2
—:—(). 12361 =
- =]
—0.082407 7
= =
E Z
=—0.041204 &

0

-

Results - Plastic strain on the full plate (another color scheme)

Estimate the safety margin
In the standard line, select Filters — Alphabetical Index — Safety Factor.

Select the fields to display on the model - Safety Factor and Coulomb-More Theory.

1- 1.000e+00

0.87285

||11111Mrl[|||||||111m
~J
(]
o |
Y]
1

o
el
[t
o

0.118-=4181e 01

Margin Of Safety Mohr-Coulomb theory

The result of the calculation of the safety factor according to the theory of Coulomb-More
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=

=

|- 1.000e400 D
Eo.()ﬂs 8
3 E
—0.91416 o
E 2
—0.85703 2
- &
= &
0.79989 O

=
0.771-%7.715¢ 01 o
=

The result of the calculation of the safety factor according to the theory of Mogi- Coulomb

Thus, the calculation of the plastic zone around the well was made in dynamics, taking into account the pore
pressure until instability appears in the form of plastic deformation bands.

Using the console interface

Geometry creation, mesh generation, setting boundary conditions and materials can be performed using the
console interface. Below is the program code that allows performing the steps of the above manual, you need only
to specify the full path and name of the saved file.

reset
set node constraint on

create surface rectangle width 10 height 10 zplane
move surface 1 x 5y 5

create surface circle radius 1 zplane

subtract body 2 from body 1

curve 7 interval 70

curve 7 scheme bias factor 1.04 start vertex 7
mesh curve 7

curve 8 interval 70

curve 8 scheme bias factor 1.04 start vertex 6
mesh curve 8

curve 6 interval 34

curve 1 4 interval 34

mesh curve 1 4 6
mesh surface all
create material
modify material
modify material
modify material
modify material

name 'material’

set property 'MODULUS' value 1le+@9
set property 'POISSON' value 0.25
set property 'DENSITY' value 2650

B R R PRR
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set property 'COHESION' value 2e+06

set property 'INT_FRICTION_ANGLE' value 20

set property 'DILATANCY_ANGLE' value 0.0001

set property 'BIOT_ALPHA' value 0.8

set property 'POROSITY' value 0.25

modify material set property 'PERMEABILITY' value le-12

modify material set property 'FLUID_VISCOCITY' value 0.005

modify material 1 set property 'FLUID_BULK_MODULUS' value 1e9

block 1 add surface all

block 1 element type quad8

block 1 material 'material’

create pressure on curve 4 magnitude 28e6

create pressure on curve 1 magnitude 32e6

create pressure on curve 6 magnitude ©

bcdep pressure 3 value '(25e6)-0.6e6*t/3600"

create displacement on curve 7 dof 2 fix ©

create displacement on curve 8 dof 1 fix ©

create porepressure on curve 1 4 value 25e6

create formula 1 '(25e6)-0.6e6*t/3600'

create porepressure on curve 6 formula 1

analysis type dynamic elasticity plasticity porefluidtrans dim2 planestrain preload on
dynamic method full_solution scheme implicit maxtime 150000 timestep 1000 newmark_gamma
0.1

nonlinearopts maxiters 2000 minloadsteps 1 maxloadsteps 10000000 tolerance le-4 targetiter
5

calculation start path 'D:\Kirsch_pore.pvd'

modify material
modify material
modify material
modify material
modify material

PR RRRRR

You can also run the Example_13_Plasticity_2D.jou file by selecting the journal editor on the toolbar. In
E the appeared window in the main menu, select File — Open and open the required log file.
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The loading history of the elastic-plastic plate

Hinton E. Fundamental Tests for Two and Three-dimensional, Small Strain, Elastoplastic Finite Element Analysis /
Emest Hinton, M.H. Ezatt. - NAFEMS, 1987.

The problem of tension-compression of a square plate is solved. Material parameters: E = 250e3 N/ mm?, v = 0.25,
yield strength ¢ = 5 N / mm?. The model is meshed into one finite element. The left and bottom sides are fixed
perpendicularly. The boundary conditions are presented in the figure below:

XYYV Y

N BGER YYYYY I E
> : | :
> > : :
= i i

Step 1 Step 2 Step 3 Step 4

A > SR 1 2.

i < : > :-*----".' VA J

e o
A3 »
s nl
.J.‘_
Step 5 Step 6 Step 7 Step 8

Geometry creating

1. Create a square plate.

On the command panel, select the mode for creating volume ’ap‘e‘-_‘f‘”gle
geometry (Mode - Geometry, Entity - Surface, Action - Create).
From the list of geometric primitives, select Rectangle. Set block ~ Width 1

sizes: Height (Optional)

e Width:1;
e Location: Zplane.

Click Apply.

i) XPlane i) YPlane @ ZPlane
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2. Move the surface to the origin of CS. ’
'i Move 7
On the command panel, select the mode for creating volume
geometry (Mode - Geometry, Entity - Surface, Action - Surface D(s)
Transform). From the list of possible transformations, select
Move. Set the parameters: [] tndude Merged
e Surface ID(s): 1; Select Method
L4 Including Merged: UnChECk; ™ To Coordinates & To Entity
e Select method: Distance; ) )
. . @ Distance () General Location
e XDistance: o.5;
e Y Distance: 0.5. (7 In Direction Of Surface Mormal
Click Apply.
il X Distance 0.5
Thus, the lower left corner of the plate has moved to the origin of
Y Distance 0.5
CS.
Z Distance
’ Freview ] [ Apply ]
Meshing Select Curves
1. Onthe command panel, select the meshing mode on the Sl
curves (Mode - Mesh, Entity - Curve, Action - Mesh).
Specify the degree of refining mesh: Settings For Curve Get Settings
e Select Curves: all;
[Equal -

e Select the meshing method: Equal;

e Select the meshing options: Interval; ) Approximate Size () Auto Size @ Interval
e Interval: 1.

Click Apply Size. Interval 1

Click Mesh. Preview

Apply Size
Apply Size Before Meshing
=

[ h Automatically Calculate

2. Onthe command panel, select the surface meshing mode
(Mode - Mesh, Entity - Surface, Action - Mesh): Select Surfaces

e Select the mesh scheme: Automatically Calculate; all

e Select Surfaces: all.
o

Chedk For Overlapping Surfaces

I *

Click Apply Scheme.

Click Mesh. Apply Scheme Before Meshing

Scheme: Default Mesh
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R EEEEEEEEEEEE—
Specifying the material and element type
1. Create material

On the command panel, select the mode for setting material properties (Mode - Material, Entity - Materials
Management). Specify the name of the material Material 1. Drag the Hooke Material inscription from the left
column into the Material Properties column. Set the following parameters:

e Young's modulus: 250e3;
e Poisson ratio: 0.25;

In the window on the left, go to the section Plasticity — Mises Criterion. Drag the Yield strength feature into the
Material Properties window. Enter value:

e Yield strength: 5.

i + Materials managemen‘. o ———— e —— e ® (S|
Properties Material D Imported material
4 Elasticity Material 1 1 Steel
> Hook Material Enter the name of the material Steel GOST 4543-71 (Russia)
> Mooney-Rivlin Materia Rubber
> Blatz-Ko Materia Kevlar
> Murnaghan Materia Titanium
> Orthotropic Materia Soil
> Transversely [sotropic Materia
> General
> Strength
4 Plasticity
» Mises Criterion Material properties Value
> First Drucker-Prager Criterion + Material 1
> beco.nc Drucker-Prager Criterion + Hook Material
+ Hardening Young's modulus 250000
* Thermal §Poi550n ratio 0.25

> Geomechanic ) o
4 Mises Criterion

> Preload Yield strength 5

Click Apply.

2. Create ablock of the one type of material. BlockID 1
On the command panel, select the mode for setting material Entity List
properties (Mode - Blocks, Entity - Block, Action - Add). Set the [Surface v]
following parameters:
e BlockID:1; Entity ID(s) 1

e Entity list: Surface;

e Entity ID(s): 1 (or by command all).
Click Apply.
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3. Assign Material to Block

On the command panel, select the mode for setting material Block ID(s) 1

properties (Mode - Blocks, Entity - Block, Action - Set Material).  Available Materials

Set the following parameters: [M terial 1
SEra

e BlockID(s): 1;
e Select a previously created material from the list: Material

1.

Click Apply.

4. Assign an element type.
Block ID(s) 1

On the command panel, select the mode for setting material
properties (Mode - Blocks, Entity - Block, Action - Element types). Cat=gory [Plane

Set the following parameters: Order 2
o BlockID(s): 3;
e Category: Plane; @
e Order: 2.

Click Apply.

Comrmand Panel
Setting boundary conditions

—Mode - Boundary Conditions

On the command panel, select Mode - Boundary Conditions,
Entity - Displacement, Action - Create. Set the following téﬂ

1. Fixcurve3intheY direction. m

parameters:

&
!

e System assigned ID;

—Entity - Displacement

e Entity list: Curve; Vol m

e Entity ID(s): 3; = Cm | = | = ﬂg ﬁ‘

e Degrees of freedom: Y-Translation Disp; v @ a = ,

e DOF Value:o. — = = E _ -H i
Click Apply. g 0 | 59

—Action - Create

2. Fix curve 2 in the X direction.

On the command panel, select Mode - Boundary Conditions, |b E

Entity - Displacement, Action - Create. Set the following

parameters:

e System assigned ID;
e Entity list: Curve;
e Entity ID(s): 2;
e Degrees of freedom: X-Translation Disp;
e DOF Value:o.
Click Apply.

3. Fixcurve 4 in the X direction.
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On the command panel, select Mode - Boundary Conditions, Entity - Displacement, Action - Create. Set the
following parameters:

e System assigned ID;

e Entity list: Curve;

e Entity ID(s): 4;

e Degrees of freedom: X-Translation Disp;
e DOF Value: o.

Click Apply.

4. Fixcurve 1inthe Y direction.

On the command panel, select Mode - Boundary Conditions, Entity - Displacement, Action - Create. Set the
following parameters:

e System assigned ID;

e Entity list: Curve;

e Entity ID(s): 3;

e Degrees of freedom: Y-Translation Disp;
e DOF Value:o.

Click Apply.

Set the dependence of the BC on the time and / or coordinates
1. Setthe dependence of the BC on the time and / or coordinates.

On the command panel, select Mode — BC Dependency.

Command Panel g X

—Made - BC Dependency

A9 < TH |
= By 2% Q&

Click Displasement 3 and choose panel Table in the right side. Set the flag: Time and fill in the table as follows:
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2o NS TS TS, $Z ==

BC Type BC Name 1D Table | Plot
=5 Displacement 1 Time Value @ Time
Displ t 2
=5 Displacemen o o ® X
|- Displacement 3 @&y
=5 Displacement 4 1 2005 @ 2z
2 5e-05 () Temperature
3 5e-05 ) Frequency
4 5e-05
5 2.5e-05
6 0
7 0
g 0

Click Apply.

2. Create table 2 for displacement 4.

Click Displasement 4 and choose panel Table in the right side. Set the flag: Time and fill in the table as follows:
FLT B

BC Type BC Name ID Table | Piot

=5 Displacement Time Value @ Time
Displacement 2
=% Disp 0 0 ©x
=5 Displacement 3 ©
|‘ Displacement 4 1 0 oz
2 0 () Temperature
3 35605 ) Frequency
\ o5 [ mport.. |
5 5¢-05
6 5¢-05 [ e |
7 25e-05
] 0
_ Apply |

Click Apply.
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Run calculation

1. Setthe type of problem you want to solve.

On the command panel, select the calculation settings module
(Mode - Calculation Settings, Calculation Settings - Static,
Static - General).

Dimensions: 2D;

Plaine state: Plane straine;
Model: Elasticity, Plasticity;
Load steps count: 8.

Click Apply.

Click Start calculation.

2. Inthe window that appears, select the directory in which the
result will be saved, and enter the file name.

3. In the case of a successful calculation, the console displays
the message: “Calculation finished successfully at" date time

Results analysis

1. Open the file with the results. This can be done in three ways.

Press Ctrl + E.

Dimensions:
Plain state
@ Plane strain

() Plane stress
[ Use MPI
Model

Elasticity

Plasticity

[] Monlinear geometry
[T] Heat transfer
[ Pore Fluid Transfer

Set load steps count
Load steps count &

[ set nonlinear solver options

In the main menu, select Calculation — Open Results. Click Open Last Result.

On the command panel, select a Results (Mode - Results). Click Open last Results.

To analyze the results, go to the Fidesys Viewer window.

=

L

automatically on the command bar.

Start Calculation

To automatically apply changes to all filters, click the corresponding button Apply changes to parameters

2. Connect the filter to Warp by vector (Menu - Filters - Alphabetical Index - Warp by vector). Or use the

corresponding button on the command bar:

E9CUR02 Ry

For this filter, on the Properties tab, set:

Pipeline Browser

e Vector: Displacement;
e Scale multiplier: 10,000;

Click Apply (unless Apply changes to parameters automatically is enabled).

3. Inthe top pane, select the payroll result data to display. From the first drop-down list, select Displacement,

from the second - Magnitude.
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I 2 Displacement

In the step view panel, set step 1. You should see the plate image in the initial state. Next, click on Play.

£ﬁ>- “. You should see a consistent stretching, and then compression of the plate in accordance with the
loading history.

Thus, the calculation of the stress-strain state with the loading history of the plate was made.

j IMagnide ;I

Using the console interface

Geometry creating, meshing, setting boundary conditions and materials can be performed using the console
interface. Below is the program code that allows you to perform the steps of the above manual, you only need to

specify the full path and name of the saved file.

reset

create surface rectangle width 1 zplane
move surface 1 x 0.5y 0.5

curve all interval 1

curve all scheme equal

mesh curve all
mesh surface all
create material 1

modify material 1 set property 'MODULUS' value 250e3
modify material 1 set property 'POISSON' value 0.25
modify material 1 set property

block 1 add surface 1

block 1 material 1

block 1 element plane order 2

create displacement on curve 3 dof 2 fix ©
create displacement on curve 2 dof 1 fix ©

create table
modify table
modify table
modify table
modify table
modify table

1

1
1
1
1
1

dependency time
insert row 1

cell 1 1 value ©
cell 1 2 value 0.0
insert row 2

"MISES_YIELD_STRENGTH' value 5
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modify table cell 2 1 value 1
modify table cell 2 2 value 2.5e-5
modify table insert row 3

modify table 1 cell 3 1 value 2
modify table cell 3 2 value 5e-5
modify table insert row 4

modify table cell 4 1 value 3
modify table 1 cell 4 2 value 5e-5
modify table 1 insert row 5

modify table cell 5 1 value 4
modify table cell 5 2 value 5e-5
modify table insert row 6
modify table 1 cell 6 1 value
modify table 1 cell 6 2 value 2.5e-5
modify table insert row 7

modify table cell 7 1 value 6
modify table 1 cell 7 2 value 0.0
modify table 1 insert row 8

modify table 1 cell 8 1 value 7
modify table cell 8 2 value 0.0
modify table 1 insert row 9
modify table 1 cell 9 1 value
modify table 1 cell 9 2 value 0.0
create table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table
modify table 2 insert row 9

modify table 2 cell 9 1 value 8

modify table 2 cell 9 2 value 0.0

create displacement on curve 4 dof 1 fix @

create displacement on curve 1 dof 2 fix ©

bcdep displacement 3 table 1

bcdep displacement 4 table 2

analysis type static elasticity plasticity dim2 planestrain
static steps 8

calculation start path 'D:\CAE-Fidesys-2.0\example.pvd'

(%21

00

dependency time
insert row 1

cell 1 1 value ©
cell 1 2 value 0.0
insert row 2

cell 2 1 value 1
cell 2 2 value 0.0
insert row 3

cell 3 1 value 2
cell 3 2 value 0.0
insert row 4

cell 4 1 value 3
cell 4 2 value 2.5e-5
insert row 5

cell 5 1 value 4
cell 5 2 value 5e-5
insert row 6

cell 6 1 value 5
cell 6 2 value 5e-5
insert row 7

cell 7 1 value 6
cell 7 2 value 5e-5
insert row 8

cell 8 1 value 7
cell 8 2 value 2.5e-5

NNDNNNMNMNMNMNNNMNNOMNMNNNNMNNOMNMMNNNMMNMNNMNNNNOMNMNNMNNOMNNMMNNNNNNRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRRPERRR
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Sequential addition of volumes in the calculation process

An example of a multi-step calculation in CAE Fidesys with the addition of volume in the calculation process is
considered. The problem is solved in two steps of loading. At the first step, the model is a brick, one end of which
is fixed along the X axis, pressure is applied along the Y axis to the other side (thus, compression occurs). At the
second calculation step fixed boundary condition along the X axis for the model id deleted, instead of it a new brick
is added to the same face. At the junction, the volumes merged, the opposite side of the new added volume is
fixed along the X axis. At the same time, the volumes continue to compress.

Geometry creating

1. Create the first brick.

Brick -
On the command panel, select the mode for creating volume ['ﬂ

geometry (Mode - Geometry, Entity - Volume, Action - Brick Dimensions

Create). From the list of geometric primitives, select Brick.

. X (width) 2
Set block sizes:
¥ (height) 1
e X (width): 2; Z (depth) 0.3

e Y (height): 3;

e Z(depth):0.3.

Click Apply.

[ a Move =

2. Create asecond brick.
Volume ID(s) 1

On the command panel, select the mode for creating volume [ indude Merged

geometry (Mode - Geometry, Entity - Volume, Action -

. . .. . Select Method
Create). From the list of geometric primitives, select Brick.
Set block sizes: () To Coordinates i7) To Entity
@ Distance (7) General Location

e X (width): 1;
e Y (height): 3;
e Z(depth):0.3.

() In Direction Of Surface Mormal

¥ Distance 1
Click Apply. ¥ Distance 0.5
Z Distance 0.15

[ Preview H Apply ]
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I
3. Move the first brick to the origin of CS.

On the command panel, select the mode for creating volume geometry (Mode - Geometry, Entity - Volume,
Action - Transform). From the list of possible transformations, select Move. Set the parameters:

e VolumeID(s): 3;

e Including Merged: uncheck;
e Select Method: Distance;

e XDistance: 1;

e Y Distance: 0.5;

e ZDistance: 0.15.

Click Apply.
4. Move the second brick to the origin of CS.

On the command panel, select the mode for creating volume geometry (Mode - Geometry, Entity - Volume,
Action - Transform). From the list of possible transformations, select Move. Set the parameters:

e Volume ID(s): 1;

¢ Including Merged: uncheck;
e Select Method: Distance;

e XDistance: 2.5;

e Y Distance: o0.5;

e ZDistance: 0.15.

Click Apply.
5. Merge two volumes. Action - Imprint and Merge
e = 7

On the command panel, select the mode for creating volume ﬁ H ﬂ ‘ “{ ‘éj\)‘[ %I 1
geometry (Mode - Geometry, Entity - Volume, Action — Imprint
and Merge). From the list of possible transformations, select ‘ @ H K H 'i/ ‘
Merge. In the Volume ID(s) field, enter: all.
Click Apply. [ F\\ Merge Volumes - ]

Volume ID(s) all

[ wwith
Volume ID(s)

[7] Group Results
[7] set Tolerance
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Meshin
g Action - Intervals
1. On '-che command pa|.1el, selectthe volumg meshing mode (M-od.e - Mesh, l ﬁI” B e H 2 H & H R ‘
Entity - Volume, Action - Intervals). Specify the degree of refining mesh:
N4
e Select Volumes: all; _
e Approximate Size: 0.1. | approxmate sze )
Select Volumes

Click Apply Size. al
Approximate Size D.:l|
Preview

Click Mesh.

Check For Overlapping Surfaces

Apply Size Before Meshing

1. Onthe command panel, select the mode for setting material properties Mesh
(Mode - Material, Entity - Materials Management). Specify the name of
the material Material 1. Drag the Hooke Material inscription from the left column into the Material Properties
column. Set the following parameters:

Specifying the material and type of element

¢ Young's modulus: 2.1e4;
e Poisson'sratio: 0.3.

In the left window, go to Plasticity - Mises Criterion and drag the Yield Strength feature into the Material
Properties window. Set:

e Yield Strength: 24.

J Materials management . - e —— ]
Properties Material D Imported material
4 Elasticity Material 1 1 Steel
4 Hook Material Enter the name of the material Steel GOST 4543-71 (Russia)
Young's modulus Rubber
Poisson ratio Kevlar
Lame modulus Titanium
Shear modulus Soil
> Mooney-Rivlin Materia
b Blatz-Ko Materia I
> Murnaghan Materia
b Orthotropic Materia
b Transversely Isotropic Materia
> General
S Strength
4 Plasticity Material properties Value
i 4 Mises Criterion 4 Material 1
| Yield strength 4 Hook Material
| b First Drucker-Prager Criterion Young's modulus 21000
| b Second Drucker-Prager Criterion Poisson ratio 03
* Hardening 4 Mises Criterion
II'| v Thermal Yield strength 24
| | » Geomechanic
> Preload
|
|
|
I
1

Click Apply.

2. Create ablock.
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On the command panel, select the mode for setting material
properties (Mode - Blocks, Entity - Block, Action - Add). Set the

following parameters:

e BlocklID: 1;
e Entity List: Volume;
e Entity ID(s): 1 2 (or the all command).

Click Apply.

3. Assign the material to the block.

On the command panel, select the mode for setting material
properties (Mode - Blocks, Entity - Block, Action - Set
Material). Set the following parameters:

e BlockID (s): 1;
e Select from the list the previously created material:
Material 1.

Click Apply.
4. Assign element type and order.
On the command panel, select the mode for setting material
properties (Mode - Blocks, Entity - Block, Action - Element
type). Set the following parameters:

e BlockID(s): 1;

o Category: Solid;

e Order: 2.

Click Apply.
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Setting boundary conditions

Command Panel § X
1. Fixthe model alongthe Y axis.

—Mode - Boundary Conditions
Onthe command panel, select Mode - Boundary Conditions, Entity g ﬁ @ m =
- Displacement, Action - Create. Set the following parameters:
t=0 % S
e System Assigned ID; = Id‘ - Q
o Entity List: Surface; —Entity - Displacement
e Entity ID(s): 35911; q
o Degrees of Freedom: Y-Translation Disp; = $ g E ug ﬁ
e DOF Value:o.
v w a - -
Click Apply. L2 4 O i
I
2. Fixthe model along the X axis. [ iERE
: WEEY R
Onthe command panel, select Mode - Boundary Conditions, Entity o L

- Displacement, Action - Create. Set the following parameters:

e System Assigned ID;

e Entity List: Surface;

e Entity ID(s): 6;

e Degrees of Freedom: X-Translation Disp;
e DOF Value:o.

Click Apply.

3. Fixthe model along the X axis.

On the command panel, select Mode - Boundary Conditions, Entity - Displacement, Action - Create. Set the
following parameters:

e System Assigned ID;

e Entity List: Surface;

e Entity ID(s): 12;

o Degrees of Freedom: X-Translation Disp;
e DOF Value:o.

Click Apply.

4. Fixthe model along the Z axis.

On the command panel, select Mode - Boundary Conditions, Entity - Displacement, Action - Create. Set the
following parameters:

e System Assigned ID;

e Entity List: Surface;

e EntityID(s):1278;

e Degrees of Freedom: Z-Translation Disp;
e DOF Value:o.
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Click Apply.

5. Apply pressure 100 MPa to the left side.

On the command panel, select Mode - Boundary conditions, Entity - l m

Pressure, Action - Create. Set the following parameters:
e System Assigned ID;
e Pressure Entity List: Surface;
e  Entity ID(s): 4;
e Magnitude Value: 100.

Click Apply.

Run calculation

1. Setthe type of problem you want to solve.
On the command panel, select the calculation settings mode (Mode
- Calculation Settings, Calculation Settings - Static, Static -
General).

e Dimension: 3D;

e Model: Elasticity, Plasticity;

e Load steps count: 2.

Click Apply.

2. Goto the Settings window load steps.

Load steps count 2

[7] set nonlinear solver options

Command Panel g X
—Mode - Boundary Conditions
& PH =
= YR IN
—Entity - Pressure
q_
=L WM jg &
Y Q4% O |4
i 2 b P
—Action - Create
mEE

Mode - Calculation Settings

i

t%ﬂ u % —;:::i—

Calculation settings - Static

A,
]
«~ P [x

57 @)@,

Start Calculation

Set step calculation — 1 for displacement 2. Boundary condition will be active in this step.
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* |
" Settings of Ioaﬁg steps | ? & |
BC Type BC Marr ID Step | Block | BC |
=5 Displacement 1 all Set the active steps for the selected BC. For example "all", "1 3 5 to 107, "3 to 9%,

=5 Displacement 1 1

=5 Displacement
=5 Displacement
E Pressure

all

all

i =L A ¥

all

4 LI} 3

Click Apply.

3. Inthe setting load steps window, select block 2 and set at which calculation step this block will be active.

¥ st s . i

|| | Block Name ID Step Blodk | BC |
i Blockl 1 all Set the active steps for the selected block. For example "all", "1 3 5 to 107, "3 to 9",
|Block2 2 2
2
|

Click Apply.
Click Start calculation.

4. Inthe window that appears, select the directory in which the result will be saved, and enter the file name.
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5. In the case of a successful calculation, the console displays the message: Calculation finished successfully at
"date time".

Result Analysis

1. Open the file with the results. This can be done in three ways.

e Press Ctrl +E.
e From the main menu, select Calculation — Results. Click Open Last Result.

For postprocessor analysis, go to the Fidesys Viewer window.

2. Connect the filter Warp by Vector (Menu - Filters — Alphabetical - Warp by Vector). Or use the corresponding
button on the command bar:

A LRI
- w f
Fipeline Browser Warp By Vector

For this filter, on the Properties tab, set:

e Vector: Displacement;
e Scale factor: 100;
o Click Apply.

3. Onthe top bar, select the required result data to display. From the first drop-down list, select Displacement,
from the second - Magnitude, from the third - Surface with edges.

[ | © Displacement ﬂ |Magnitude ﬂ | |Sur1’ace With Edges ﬂ

4. Inthe step view panel, set step 1. You should see the image in the initial state. Next, click on Play "~ ~ You
should see the sequential compression of the model in accordance with the loading history.
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==
Displacement Magnitude

o
Displacement Magnitude

- -3
Displacement Magnitude

=
Displacement Magnitude

Using the console interface

Geometry creating, meshing, setting boundary conditions and materials can be performed using the console
interface. Below is the program code that allows you to perform the steps of the above manual. You need only to
specify the full path and name of the saved file.

reset
#{widthl = 2}
#{width2 = 1}

#{heighty = 1}

#{heigthz = 0.3}

create brick x {widthl} y {heightY} z {heigthZ}

create brick x {width2} y {heightY} z {heigthZ}

move volume 1 x {widthl/2} y {heightY/2} z {heigthz/2}
move volume 2 x {widthl + width2/2} y {heightY/2} z {heigthz/2}
merge all

create material 1

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2.le+04
modify material 1 set property 'MISES_YIELD_STRENGTH' value 24
block 1 volume 1

block 2 volume 2

block all material 1#npucsoiiTe maTepuan 610Ky

block all element solid order 2

surface all size {heightY/10}

mesh volume all

create displacement 1 on surface 3 5 9 11 dof 2 fix
create displacement 2 on surface 6 dof 1 fix

create displacement 3 on surface 12 dof 1 fix

create displacement 4 on surface 1 2 7 8 dof 3 fix
create pressure on surface 4 magnitude 100

analysis type static elasticity plasticity dim3

static steps 2

bcdep displacement 2 step 1

block 2 step 2

calculation start path "d:\Fidesys\result.pvd"
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o
Sequential deletion of volumes in the calculation process

The model is a cylindrical tube consisting of three layers. Material
parameters for all three layers: E = 2.12e4 N / mm?, v = 0.3, yield
strength c = 24 N/ m?. A uniform pressure of 14 N / mm? is applied to
the inner surface of the pipe. Fixation according with the symmetry
condition. Three loading steps are specified: in the second step, the
outer layer of the pipe is removed, in the third step, the next outer
layer of the pipe is removed. In the process of solution, stresses are
analyzed with the plastic flow and pipe thinning.
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Geometry creating

1. Create acircular surface with a radius of 100.

On the command panel, select the mode for creating volume
geometry (Mode - Geometry, Entity - Surface, Action - Create).
From the list of geometric primitives, select Circle. Set the

dimensions:

e Radius: 100;
e Location: Z-plane.

Click Apply.
2. Create acircular surface with a radius of 170.
Set the dimensions:

e Radius: 170;
e Location: Z-plane.

Click Apply.
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3. Create a circular surface with a radius of 190.
Set the dimensions:

e Radius: 190;
e Location: Z-plane.

Click Apply.
4. Create a circular surface with a radius of 200.
Set the dimensions:

e *Radius: 190;
e e Llocation: Z-plane.

Click Apply.
5. Subtract surface 1 from the remaining surfaces 2 [{l“ m—
~aldDTa -
3 4-
Onthe command panel, select the mode for creating ‘ . q \"-
volume geometry (Mode - Geometry, Entity - |T3

Surface, Action - Boolean). From the list of

operations, select Subtract. Set the following 6 Surface ID(s) 234

parameters: B surface () 1
[ Keep Originals
e Surface ID (s): 2 3 4 (surfaces from which @ KeepB

other surface will be subtracted);

Keep both (A and B)
e Surface ID (s): 1 (surfaces to be subtracted). . -

|:| Imprint

Click Apply. Preview

6. Subtract surface 5 from surface 6.

On the command panel, select the mode for creating volume geometry (Mode - Geometry, Entity - Surface,
Action - Boolean). From the list of operations, select Subtract. Set the following parameters:

e Surface ID (s): 6 (surfaces from which other surface will be subtracted);
e Surface ID (s): 5 (amounts to be deducted);
e Checkthe Keep Originals box and select Keep both (A and B).

Click Apply.
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7. Subtract surface 6 from surface 7.

On the command panel, select the mode for creating volumetric geometry (Mode - Geometry, Entity - Surface,
Action - Boolean). From the list of operations, select Subtract. Set the following parameters:

e Surface ID (s): 6 (surfaces from which other surface will be subtracted);
e Surface ID (s): 7 (surfaces to be subtracted).

Click Apply.

8. Cutthe body.

[ a Coordinate Plane -

On the command panel, select the mode for creating
volumetric geometry (Mode - Geometry, Entity - godyD(s) all
Surface, Action - Webcut). From the list of possible

. @ Yz (@ o xr
types of cuts, select Coordinate Plane. Set the - - -
following parameters: Offset Value 0

[] rotate Plane
e Body ID(s): all (the surfaces to be cut); 1 mprint
e Cut:Plane YZ;
e Offcetvalue: o Indude Neighbors
|:| Merge
Click Apply. ["] Group Results

Do the same, but in the ZX plane: [ B ] [ Apply ]

On the command panel, select the mode for creating volumetric geometry (Mode - Geometry, Entity - Surface,
Action - Webcut). From the list of possible types of cuts, select Coordinate Plane. Set the following parameters:

e Body ID(s): all (the surfaces to be cut);
e Cut: Plane ZX;
o Offcetvalue: o.

Click Apply.

9. Delete the surface.

On the command panel, select the mode for gyrfacen(s) 1620 24 17 21 25 18 23 27
constructing volumetric geometry (Mode - Geometry, 7] Keep Lower Geometry

Entity - Surface, Action - Delete). In the Volume ID
field, enter the numbers - 16 20 24 17 21 25 19 23 27.
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10. Draw a surface to create volume:

On the command panel (Mode - Geometry, Entity - | @ sweep T
Volume, Action - Create). From the list of geometric
primitives, select Sweep. Set the following parameters:

Surface ID(s) all

@ Perpendicular ) Target Volume
e Surface D (s): all; () Along Curve et Plane |
 Perpendicular; () Along Vector () About Axis
* Distance: 0. ~) Direction () Helix
Click Apply. Distance 10
|:| Reverse

[] Indude Mesh
[] Merge Results
Delete Source Surfaces

[T] Draft Angle [ Rigid

[[] oraftType (@ Extend Round

Meshing

1. On the command panel, select the mesh Selert Curves
generation mode on curves (Mode - Mesh, Entity -

. . 17798y
Curve, Action - Mesh). Specify the degree of
refining mesh: Get Settings For Curve Get Settings
. . [Equal -
e Curve selection: 71 76 79 87 (through spaces);
e Select the mesh generation method: Equal; ® Approximate Size ® Auto Size @ Interval
e Select the partitioning options: Interval;
e Interval: 5o (see picture). Interval 5
Click Apply. Preview

Apply Size Before Meshing

Mesh
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2. On the command panel, select the mesh

- ) Select Curves
generation module on curves (Mode - Mesh, Entity
- Curve, Action - Mesh). Specify the degree of 7176 08T
refining mesh: Get Settings For Curve Get Settings
o Select Curves: 74 82 90 78 86 94 (through [Equa| h
spaces); i . . . i
@ Approximate Size () Auto Size ) Interval

e Select the meshing method: Equal;
o Select the partitioning options: Approximate  apprayimate Size 2
size;

e Approximate size: 2.
Preview

Click Apply.

Apply Size Before Meshing

=
3. On the command panel, select the mesh

generation module on curves (Mode - Mesh, Entity - Curve, Action - Mesh). Specify the degree of refining
mesh:

o Select Curves: 7572 80 88 77 73 81 89 (through spaces);
e Select the meshing method: Evenly;

e Select the partitioning options: Interval;

e Interval: 1 (see picture).

Click Apply.

4. On the command panel, select the mesh | automatic Sizing -
generation module on the planes (Mode - Mesh,
Entity - Volume, Action - Intervals). Specify the  Select Volumes
mesh spacing: Al

e Select Volumes: all; SLTTET

e Select the meshing mode: Automatic Sizing.

Fine D Coarse
Click Apply Size. [ propagate
Click Mesh. Preview
| apolySze |

Chedk For Overlapping Surfaces
Apply Size Before Meshing

Mesh
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Set the Material

1. Onthe command panel, select the module for setting material properties (Mode - Material, Entity - Materials
Management). Specify the name of the material material 1.

Mode - Material

AP <£TH-=
& B8

2. Drag the Hooke Material inscription from the left column, as well as, under the Mises inscription, in the
Plasticity section, in the Material Properties column. Set the following parameters:

sl
.
P A

e Young's modulus: 2.1e + 04;
e Poisson's ratio: 0.3.

In the left window, go to Plasticity - According to Mises and drag the Yield Strength feature into the Material
Properties window. Set:

e Yield strength: 24.

Ly . - | e——
J et s _—— ==

»

Properties || Material D Imported material
4 Elasticity Material 1 il Steel
4 Hook Material Enter the name of the material Steel GOST 4543-71 (Russia)

Young's modulus
Poisson ratio
Lame modulus
Shear modulus
b Mooney-Rivlin Materia
[ b Blatz-Ko Materia
» Murnaghan Materia
b Orthotropic Materia
b Transversely Isotropic Materia
» General
I Strength
4 Plasticity
| 4 Mises Criterion
Yield strength
» First Drucker-Prager Criterion
b Second Drucker-Prager Criterion
> Hardening
= Thermal
| | » Geomechanic

m

Rubber
Kevlar
Titanium
Sail

Material properties
4 Material 1
< Hook Material
Young's modulus
Poisson ratio
4 Mises Criterion
Yield strength

Value

21000

24

Click Apply.
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Setting boundary conditions

. . &
1. Onthe command panel, select Mode - Boundary Conditions, Entity “°mmaPane =

- Displacemet, Action - Create. Set the following parameters: [“Mode - Boundary Condtions

il J =i
T

—Entity - Displacement

e  System Assigned ID;

e Entity List: Surface; t%n
e Entity ID(s): 29 34 39;

o Degrees of Freedom: Y-Translation Disp;

-

e DOF Value:o. = .:‘. Q.'q Q ﬂg ﬁ
Click Apply. 4 a8 X E - |
§ P P

2. Onthe command panel, select Mode - Boundary Conditions, Entity  -Action -Create
- Displacemet, Action - Create. Set the following parameters: |h

>
i

B
%

e System Assigned ID;

e Entity List: Surface;

e Entity ID(s): 31 26 41;

o Degrees of Freedom: X-Translation Disp;
e DOF Value:o.

Click Apply.

3. Onthe command panel, select Mode - Boundary Conditions, Entity - Displacemet, Action - Create. Set the
following parameters:

e System Assigned ID;

e Entity List: Surface;

e Entity ID(s): 32374218 22 26;

e Degrees of Freedom: Z-Translation Disp;
e DOF Value:o.

Click Apply.
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4. Apply uniform pressure to the surface.

ID/Mame

On the command panel, select Mode - Boundary

Conditions, Entity - Pressure, Action - Create. Set the

following parameters:

e System Assigned ID;

e Pressure Entity List: Surface;
e Entity ID(s): 30;

e Magnitude Value: 14.

Click Apply.

Set the material and element type

1. Create block of one type of material.
On the command panel, select the module for
setting material properties (Mode - Blocks, Entity -
Block, Action — Add). Set the following parameters:
e BlockID:1;
e Entity List: Volume;
e Entity ID(s): 6.

Click Apply.

2. Create asecond block.

On the command panel, select the module for setting material properties (Mode - Blocks, Entity - Block, Action —

Add). Set the following parameters:
e BlockID: 2;
e Entity List: Surface;
e EntityID (s): 7.

Click Apply.

(7) New ID
) Name
@ System Assigned ID

Pressure Enfity List

@ Surface ) Curve
i) Tri (") FacefQuad
Entity ID(s) 30

Magnitude Value 14
[ interpret value As
Use Pure Pressures
Use Total Force
["] Apply Pressure On
@ Top

Bottom

BlockID 1
Entity List

() Sideset
) Edge

['I.n'ulume

Entity ID{s) &

264



(‘t) CAE Fidesys — User Guide (version 2.1)
]
3. Create the third block.

On the command panel, select the module for setting material properties (Mode - Blocks, Entity - Block, Action —
Add). Set the following parameters:

e BlocklID:3;
e Entity List: Surface;
« Entity D (s): 8.

Click Apply.

4. Assign the material to the blocks.
Block ID(s) 1
On the command panel, select the module for setting =
material properties (Mode - Blocks, Entity - Block, Avaiable Materials
Action - Set Material). Set the following parameters:

[ Material 1 - |

e BlockID (s): all;

o Select from the list the previously created
material: Material 1.

Click Apply.

5. Assign an element type.

On the command panel, select the module for setting

. . ) Blodk ID(=) all
material properties (Mode - Blocks, Entity - Block,
Action - Element type). Set the following parameters: ~ Categary [Sﬂﬁd "’]
Order 2 =

e BlockID(s): all;
o Category: Solid;

e Order: 2.

Click Apply.
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Run calculation

1. Setthe type of problem you want to solve.

On the command panel, select the calculation settings
module (Mode - Calculation Settings, Calculation

Settings - Static, Static - General).

e Dimensions: 2D;

e Plane state: Plane strain;

e Model: Elasticity, Plasticity;
e Load steps count: 3.

Click on the three dot icon —I in order to configure the
active calculation steps for block 2 - 1 2 (separated by

spaces), and for block 3 - 1.
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' N JE
9 e ) X |

Calculation settings - Static

43| @
—

f

Static - General

[ .
0=
O

Dimensions: D hd

Plain state

@ Plane strain

(7} Plane stress
[ use MP1

Model

Elasticity

[7] Heat transfer
[7] Pore Fluid Transfer

Set load steps count
Load steps count 3 E]
[7] set nonlinear solver options
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Block Mame ID Step Block | BC |
Block1 1 all Set the active steps for the selected blodk. For example "all™, "1 3 5 to 107, "3 to 9"
Block 2 2 12
Block3 3 1 al

Click on the Apply, Start Calculation command bar.

2. Inthe window that appears, select the directory in which the result will be saved, and enter the file name.

3. Inthe case of a successful calculation, the console displays the message: Calculation finished successfully at
"date time".

Result Analysis

1. Open the file with the results. This can be done in three ways.

e PressCtrl+E.
e From the main menu, select Calculation — Results. Click Open Last Result.

For postprocessor analysis, go to the Fidesys Viewer window.

2. Inthe top pane, select the reqgired result data to display. From the first drop-down list, select Stress, from the
second - Mises, from the third - Surface.

I © Siress j IMises ;I I HJISurfa-:E ;I

3. Inthe step view panel, set step 1. You should see the image in the initial state. Next, click on Play

You should see the sequential removal of layers on the model according to the loading history.
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Using the console interface

Geometry generation, meshing, setting boundary conditions and materials can be performed using the console
interface. Below is the program code that allows you to perform the steps of the above manual, you only need to
specify the full path and name of the saved file.

#tdelete layers
#cpaBHeHue c Abaqus
#{rInner = 100}

#{rOuterl = 170}
#{rOuter2 = 190}
#{rOuter3 = 200}
reset

create surface circle radius {rInner} zplane

create surface circle radius {rOuterl} zplane

create surface circle radius {rOuter2} zplane

create surface circle radius {rOuter3} zplane

subtract surface 1 from surface 2 3 4

subtract surface 5 from surface 6 keep

subtract surface 6 from surface 7

webcut surface all with plane yplane offset ©

webcut surface all with plane xplane offset ©

delete surface 16 20 24 17 21 25 19 23 27

sweep surface all perpendicular distance 10 merge
create material 1

modify material 1 set property 'POISSON' value 0.3
modify material 1 set property 'MODULUS' value 2.1e+04
modify material 1 set property 'MISES_YIELD_STRENGTH' value 24
create displacement on surface 29 34 39 dof 2 fix
create displacement on surface 31 36 41 dof 1 fix
create displacement on surface 32 37 42 18 22 26 dof 3 fix
create pressure on surface 30 magnitude 14 #l0, 12, 14
block 1 volume 6 #inner - all steps

block 2 volume 7 #medium - steps 1,2

block 3 volume 8 #outer - step 1

block all material 1

block all element solid order 2

curve 71 76 79 87 interval 50

curve 74 82 90 78 86 94 size 2

curve 75 72 80 88 77 73 81 89 interval 1

mesh volume all

analysis type static elasticity plasticity dim3
nonlinearopts maxiters 100 minloadsteps 10 maxloadsteps 30 tolerance le-5
static steps 3

block 2 step 1, 2

block 3 step 1

#output iterresults on

calculation start path "d:\Fidesys\result.pvd"
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Seismic wave propagation (SEG-Y results)
CAE Fidesys allows you to upload solution results in SEG-Y format. This example considers the propagation of
seismic waves in the ground based on the Boussinesq problem for a 2D case. The procedures for setting receivers,

saving and subsequent analysis of data in the SEG-Y format are demonstrated.

The model is a part of the plane (xy), a point force is applied to vertex. Non-reflective boundary conditions are
applied.

Geometry creating

1. Create asquare plate. [n Rectangle -

On the command panel, select the mode for creating
volume geometry (Mode - Geometry, Entity -
Surface, Action - Create). From the list of geometric ~ Height (Cptional)
primitives, select Rectangle. Set block sizes:

Width 10000

i) XPlane i) YPlane @ ZPlane

* Width: 10000;

¢ Location: ZPlane.

Click Apply.

[Ii Coordinate Plane w7
2. Dueto symmetry, we consider half of the model.

Body ID(s)
On the command panel, select the mode for creating _ _

@ vz 0 © xy

volume geometry (Mode - Geometry, Entity - Surface,
Action - Webcut). From the list of possible kind of OffsetValue 0
webcuts, select Coordinate Plane. Set the following = patate plane

pa rameters: I:l Imprint
e Body ID(s): 1 (the body to be cut); SEEEIIIE
o CutYZ [ Merge
e Offset Value: o. [ Group Results

Click Apply. Preview ] [ Apply

Do the same, but in the ZX plane.
e Body ID(s): 1 (the body to be cut);
o Cut: ZX;

e Offsetvalue: o.

Click Apply.
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File Edit View Display Tools Calculation Help

inY=1=1ra; l@ l@@ B 9TFIFTLFUAEELCRAQAIABI T @

| Model Tree
| current view [Ful.l Tree ']
MName D
4 B Geometry
4 ’ Bodies
I &P Bodyl 1
 §P Body2 2
> @ Body3 E
w Volumes

[ . Free Surfaces
f- Free Curves

# Free Vertices

Q Materials

ﬂ Blocks
> &5 Boundary Conditions
I® ‘& Initial Conditions

I» =/ Dependencies
4 Groups
> H Sets
I v % Calculation Settings
b 25 Result Settings

As aresult, the original Body 1 in the Model Tree will be divided into three bodies (Body 1, Body 2 and Body 3).

3. Delete Surface 3.

Surface ID(s) 3
On the command panel, select the mode for creating . Keep Lower Geometry

volume geometry (Mode - Geometry, Entity - Surface, @
Action - Delete). Set the parameters:

e Surface ID (s): 3

Click Apply.
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DOUNT DPEE @0 99SITE

Model Tree g X
Current View [Full Tree ']
Mame ID)
4 l Geometry
4 a Bodies
> &P Bodyl 1
> &P Body3 3

T’ Volumes
> . Free Surfaces

{~ Free Curves
4 Free Vertices

4 Materials

@ Blocks

=4 Boundary Conditions

‘= Initial Conditions

v

v

v

| Dependencies

b Groups

> H Sets
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4. Printand splice the surface.

On the command panel, select the module for
constructing volumetric geometry (Mode
Geometry, Entity - Surface, Action - Imprint /
Merge). Set the following parameters:

e Surface ID(s): all.

Click Apply.

‘ Imprint/Merge

FrEESAQA9FBIT T

Surface ID(=) |a|||

[] Keep Originals
[ ] Group Results

@D 9
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5. Break curve 11 into two parts.
¢ split -

On the command panel, select the module for constructing . .. [
volumetric geometry (Mode - Geometry, Entity - Curve, Action Spiit Method Location

- Modify). Set the following parameters: . -
. () Vertex ID () Pick
*Split; O By Locat
e Curve ID: 13; v oo
« Split Method/Location: Distance; 1000 |
e Value: 1000y Starting From
e Starting From: 10. O Curve Start () Curve End
(@) Vertex |m |
Click Apply.
PPy |:| Merge

@ 0 Preview

6. Write the following commands on the command line:

e imprint all;
* merge all.

Command Line &

Fidesys= imprint all

Preserving undo information. . .done
Group imprint finished.

IMPRIMT completed.

Fidesys={merge all
...Meraing all features in the maodel

...Merging all Surfaces in the model
Consolidated 0 pair of surfaces v

\_Error_/\_Commands _/\_History /
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Meshing

1. Onthe command panel, select the curve meshing

mode (Mode - Mesh, Entity - Surface, Action - | il Approximate Size
Intervals). Specify the degree of refining mesh:
Select Surfaces
* Approximate Size; |al

* Select Surfaces: all;
Preview

* Approximate size: 250.

Click Apply Size.

Approximate Size (250

Chedk For Overlapping Surfaces

Apply Size Before Meshing

Click Mesh.

@ 9

Specifying the material and type of item

Apply Size

Mesh

1. Onthe command panel, select the mode for setting material properties (Mode - Material, Entity - Materials

Management). From the Imported Material list, drag the Soil to the Material ID window.

W Materials management X
Properties Material D Imported material
Elasticity Sail il Steel
General Enter the name of the material Steel GOST 4543-71 (Russia)
Strength Rubber
Plasticity Kevlar
Hardening Titanium
Thermal Soil
Geomechanic
Preload
Material properties Value
v Soil
v Hook Material
Young's modulus Ze+8
Poisson ratio 0.3
v General
Density 1900
v Second Drucker-Prager Criterion
Cohesion 29000
Internal friction angle 20
Dilatancy angle 10

Click Apply.
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2. Create a block of the one type of material.

Block ID |all
On the command panel, select the mode for setting Entity List
material properties (Mode - Blocks, Entity - Block, Action -
Add). Set the following parameters: Surface
e Block ID: all; Entity ID(s) [al
e Entity List: Surface; @

e Entity ID(s): all.
Click Apply.

3. Assign the material to the block.

Apply

On the command panel, select the module for setting  giock m(s) |1

material properties (Mode - Blocks, Entity - Block,
. . . . Available Materials
Action - Set Material). Set the following parameters:
Soil
e Block ID(s): 1;
e Select the previously created material from the list: @
Soil.

Click Apply.

4. Assign an item type.

Apply

Block ID(s) |1

On the command panel, select the module for setting  categary  Plane

material properties (Mode - Blocks, Entity - Block,
Order |4

4k

Action - Element types). Set the follow ing

parameters: @

e  BlockID (s): 1;
e Category: Plane;
e Order: 4.

Click Apply.
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Setting boundary conditions

1. Fix curves 16 and 12 in the X direction.

On the command panel, select Mode - Boundary Conditions, Entity -
Displacement, Action - Create. Set the following parameters:

e System Assigned ID;

* Entity List: Curve;

e Entity ID(s): 16 12 (separated by spaces);
e Degrees of Freedom: X-Translation Disp;
e DOF Value: o.

Click Apply.

2. Set non-reflective boundary conditions.

On the command panel, select Mode - Boundary conditions, Entity —
Absorbing BC, Action - Create. Set the following parameters:

* System Assigned ID;

¢ Entity List: Curve;

e Entity ID(s): 7 15 13 6 (separated by spaces).
Click Apply.

3. Setthe force.

On the command panel, select Mode - Boundary Conditions, Entity - Force,
Action - Create. Set the following parameters:

* System Assigned ID;

* Force Entity List: Vertex;

e Entity ID(s): 10;

e Direction: 0 -1 0 (space separated).

Click Apply.
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Set the BC dependency on time and / or coordinates

1. Create aformula 1 forstrength 1.

On the command panel, select Mode — BC Dependency.

Click Forse 1 and choose Formula panel in the right. Then choose Berlage and set the following parameters:
e Select the flag Formula: Berlage;

e Amplitude: 2e8;
* Frequency: 10.

V' BC Dependency »
BC Type BC Mame ID Formula  Table  Plot
El_ Force 1 Berlage ~
=y Displacement 1 ;
. Amplimdel:"_l) |2E8 |
-ﬂ'h Absorption 1
Frequency(w) | 10 |
®
Click Apply.
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Receivers

Mode - Receivers

1. Create receivers on curve 17 along all directions. ‘ . g g H .

On the command panel, select Mode - Receivers, Operation - u %’ e
Create. From the drop-down list, select the fields whose data -
you want to save in SEG-Y format. Set the following Operation - Create

parameters: ‘h ﬁ E: 2| R

* System assigned ID;

1D

e Entity List: Curve; O New D

(@) System Assigned ID

e Entity ID(s): 17; Entity:
Entity List
b VeIocity; Curve &
* Variables: All. Entity ID(s) (17
Displacement -
Click Apply Variables
Al
Along X
Along ¥
Along Z
[] save Results
The receiver lines are highlighted on the model in yellow @ Apply

when clicked in the corresponding section of the Model Tree.

Model Tree 8 X
Current View |Ful Tree -

. Name [}

» P Geometry
4 Materials
» Q Blocks
» &5 Boundary Conditions
‘e Initial Conditions
» | Dependencies
4% Groups
y H Sets
» B Caleulation Settings
w 5 Result Settings
hd ,* Recerver lines
- Receiver Line 1

Model Tree Bower Toolks
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Run calculation Cemmand Panel
Mode - Calculation Settings
1. Set the type of task you want to solve. On the command panel,
select the calculation settings mode (Mode - Calculation Settings, ‘ @ ‘@ @ m =
Calculation Settings - Transient analysis, Transient - General). t%u E'E’éf,& ¥ a
Set the following calculation parameters: Calaulation settings - Transient analysis
[ ion: 2D; 33| o (vt
e Dimension: 2D; =147 @ F@; ED @
* Method: Complete solution; é_l_
e Scheme: EXleClt, Transient - General
* Max time: 10; | (d) | =58 = -
* Max steps count: 10000;
* Preloaded model: uncheck; Bimensions:
Plain state
Click Apply (® Plane strain
() Plane stress
[ use mpI
Method Full solution v
Scheme Explicit b
Options
Max time |ID

“Transient - Oluujut Fields

Go to the settings section for Output Fields. Specify: G @ "

* Save Results: Every 100 Steps [ Caleulate nodal and reaction forces

[ calculate kinetic and deformation energies

Click Apply. Click Start Calculation. 30 record

[] output Material Properties

Save Results

(@) Every steps
() Every time interval 0.3

() Output maximum 100 results

In the window that appears, select the directory in which the result
will be saved, and enter the file name.

In case of a successful calculation, a message will be displayed in the console: “Calculation finished successfully at"

i

date "" time "”.

279



T? CAE Fidesys — User Guide (version 2.1)
—————
Results analysis

1. Open the file with the results. This can be done in three ways.
* Press Ctrl + E.
* From the main menu, select Calculation — Results. Click Open Last Result.

2. Toanalyze the results, go to the Fidesys Viewer window.

3. Onthetop bar, select the required result data to display. From the first drop-down list, select Stress, from the
second - Mises.

< Sfress * | Mises - | | Surface b

4. Set the step 1 in the step viewer panel. You should see the plate image in the initial state. Next, click on

Play " .Youshould see the propagation of stress over time.

].[l()‘pcﬁ]()—lr 1.005¢+06

— 800000
=~ 600000

M

— 400000

[ 200000
2.721e-02 2.721e-02

Stress Mises

5. Open the saved data in SEG-Y format.

To do this, go to Menu - File - Open. In the drop-down list of file types, select SEG-Y Files (* .sgy, * .segy). Specify
the file to view test_Vy.sgs
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" Open File: (open multiple files with <ctrl> key.) ? e
Look in: IC:ﬁJserszdminICAE—Fidesys—Z.Uftestf LI Q Q 0 é’i}
My Documents Filename I |T\fpe |
Desktop D test_Visagy sgy File
Favorites [ test_vysay say File
()
D
Fin

.. Windows Metwork:

CAE-Fidesys-2.0

File name: I Mavigate | oK I

Files of type: ISEG—‘lr Files (*.say *.seqy) LI Cancel
FidesysViewer Data Files (¥,

SEG-Y Files (*.sqy *.seay)
ISEEIFCh .+, (use Esc to dear text) 'Ell;:"l YTK UnstructuredGri... *.viu *.viu.series)
WTK UnstructuredGr . vtu * pvtu.series)
I - - ) [ Iy |

Set the viewing direction along the Y axis

[ X i 2 i iy B il C P

[set view direction to -v|

The calculation results for speeds Vy in the SEG-Y format are visualized in the field of visualization.
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Using the console interface

Geometry creating, meshing, setting boundary conditions and materials can be performed using the console
interface. Below is the program code that allows you to perform the steps of the above manual, you only need to
specify the full path and name of the saved file.

reset

create surface rectangle width 10000 zplane

webcut body 1 with plane xplane offset ©

webcut body 1 with plane yplane offset ©

delete Surface 3

imprint all

merge all

split curve 11 distance 1000 from vertex 10

imprint all

merge all

surface all size 250

mesh surface all

create material 1 from 'Soil’

block all add surface all

block 1 add surface all

block 1 material 1

block 1 element plane order 4

create displacement on curve 16 12 dof 1 fix

create absorption on curve 7 15 13 6

create force on vertex 10 force value 1 direction @ -1 @
bcdep force 1 value 'berlage(2e+8, 10, time)'

create receiver on curve 17 displacement 1 1 1

create receiver on curve 17 velocity 111

create receiver on curve 17 principalstress 1 1 1

create receiver on curve 17 pressure

output nodalforce off energy off record3d on log on vtu on material off results everystep
100

analysis type dynamic elasticity dim2 planestrain preload off
dynamic method full_solution scheme explicit maxtime 10 maxsteps 10000
calculation start path 'D:\Fidesys\test.pvd'
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Contacts

http://www.cae-fidesys.com

support@cae-fidesys.com

+7(495) 177-36-18
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