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PreSys Tutorial:  An Introduction to Modeling 

with PreSys 

 
This tutorial was created to familiarize PreSys users with the functions and techniques associated 
with the use of the PreSys for the construction of finite element models, and the associated 
features within the PreSys user environment.  This tutorial will demonstrate the steps required to 
create and prepare a model for simulation using PreSys modeling tools. 

Introduction to Finite Element Modeling with PreSys  

 
Finite element modeling is a task that enables engineers to perform evaluations of their designs 
under simulated testing and operational conditions. This task, while sometimes tedious, is the 
foundation of a proper simulation. Without a proper model, using proper techniques and quality 
guides, is a possible source of a misleading finite element analysis results.  
 
This tutorial will provide you with the basic information and understanding of the tools available to 
the user for construction of quality finite element models. While the immense scope of all 
engineering problems keeps us from fully discussing all possible modeling scenarios, this tutorial 
should provide the knowledgeable user with the tools and techniques to apply to their problem. 
 
The user should consider this the óbasicsô and look for techniques which may be applied to their 
specific application areas. 
 
This Tutorial is divided into 7 sections, each of which may be performed as a separate exercise: 
 
1. Modeling Concepts: Basic info needed to create models (Page 2) 
 
2. Basic Shell Modeling: CAD data import and semi-automated mesh creation methods (Page6) 
 
3. Shell Automeshing: Using the Topology Automesher & mesh refinement tools (Page 11) 
 
4. Mesh Repair and Enhancement Tools: Checking, Repairing and Improving Mesh (Page 13) 
 
5. Solid Mesh Creation: Using PreSysô solid mesh tools to generate hexa meshes (Page 17) 
 
6. Automatic Tetra Mesh Generation: Using the Tetra Automesh Tool (Page 21) 
 
7. Drag Mesh Creation of Solid Elements: Solid Mesh Creation Tools (Page 22) 
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1. Modeling Concepts: Creating a Model with PreSys  

 
The PreSys user interface can be configured in many different ways, for maximum flexibility. The 
default user interface is shown in Figure 1. The main areas of the interface are labeled, and will 
be referred to in this Guide. 
 
The TOOLBAR area is located at the top of the window, and contains selectable icons for all of 
the commands available in PreSys. 
 
The DROP DOWN MENUs are at the very top of the window allows users to access every 
command through an easy to use drop down menu system. 
 
The DISPLAY AREA is where all graphical data is displayed. 
 
The MESSAGE WINDOW displays information about the model and prompts the user if data is 
needed, as well as warning or error messages for the user. 
 
The MODEL EXPLORER allows the user to access a great deal of information about the model, 
control the display of data, edit the model data and view non-graphical data via ócardô images.  

 

 
 

Figure 1: Default PreSys User Interface  
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Function Keys  

 
For quick access and to improve productivity, function keys may be assigned for any function. By 
default only the F1 and F3 function keys are assigned. These assignments may be modified by 
the user. 

 
F1 F2 F3 F4 F5 F6 F7 F8 F9 

On Line 
Help 

open Import 
File 

open open open open open open 

 
 
 

 
 

Menu Bars and Icons  
 
Several rows of icons may be shown near the top of the PreSys window.  Tool tips are displayed 
when the user places the mouse pointer over the icon.  Functions are activated by clicking once 
on the icon using the mouse. In all cases, the functions which are accessed through the icons are 
also available for use through the menu system. 

 
The icons shown below control the rotate about center, pan, zoom, fill screen and standard views 
of the model data. 

  
 
 
 
 
The file open, save, and print functions can be accessed 
from these icons.  
 
 
Access to the PART ON/OFF function is available through the following icon. 
 
 
PreSys may occasionally highlight entities on the screen to identify them for 
review or selection. To remove this highlighting, or to re-draw the screen, the 
user may select the icons on the right. 
 
 

NOTE: Please note that some images shown in this tutorial may make use of optional display 

features including background colors, shading, and element outlines. These may be controlled 
through the VIEW Menu, and the OPTIONS CENTER. 
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PreSys provides a set of tools which allow the user to identify entities and measure the distance 
between points, nodes, etc. These functions can be accessed by using the icons to the right. 
 

 
 

Keyboard Controls  
 
Rotation, Pan and Zoom functions can be controlled through a combination of the mouse and 
keyboard. By selecting the right, center or left mouse button, and the CTRL key, the use can 

access these functions. 
 
Users may dynamically rotate by pressing the left mouse button and the CTRL key. 
 
An added feature of PreSys is the ability to dynamically zoom the model using he mouse wheel. 
The zoom center will be at the location of the cursor. Rolling the mouse wheel toward you will 
zoom in, moving the model closer to the viewer, and rolling the mouse wheel away from the user 
will zoom out.  
 
 

Parts 
 
The concept of PARTS in PreSys: 
 

- All lines, surfaces and elements must be in a ópartô. This is a convenient way to collect 
and display these entities 

- Each ópartô can contain some or all of these entities 
- A physical part need not be contained in single PreSys ópartô. In other words, a 

component could be divided into several parts for easier manipulation. 
- A ópartô can contain some elements, some lines and some surfaces, but does not 

necessarily need to contain all elements, all lines and all surfaces. For instance, a ópartô 
might contain a portion of the elements of a complete physical part as well as some of the 
geometry used in creation of the mesh. 

- Nodes, Materials and Boundary Conditions do not belong to any ópartô 
- When entities are created, they are placed in the CURRENT PART.  A part must be 

made CURRENT to add any data to it. 
 
 

Toolbars  
 

 

++
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The user may turn on/off toolbars by right clicking the mouse in the area near the displayed 
toolbars. A  list of available toolbars will be presented, and the user may select the toolbars they 
desire to display. This configuration will be saved in the configuration file when the user exits 
PreSys.  
 
 

Windows  
 
The PreSys windows shown on Page 2, may be hidden/displayed by selecting Window from the 
drop down menus, The desired windows may be selected for display. It is recommended that the 
Message Window be displayed, since many messages are displayed regarding any errors which 
may occur during the modeling processes presented here. These messages will direct the user to 
select or input the proper data. 
 
 

The PreSys Modeling Process  
 
The PreSys modeling process is one common to 
most commercial finite element modeling 
software. The user creates or imports geometry 
on which a discretized finite element mesh will be 
applied. The mesh then has physical properties 
associated with it, and boundary conditions 
applied. This data is then exported to an internal 
or external finite element solver where the data is 
interpreted and a solution is stored in a computer 
file for post processing. 
 

PreSys Modelin g Process  
 

 

Open PreSys and Create a New Database 

Check and Repair Mesh 

Create Mesh using Automesh and Semi-
automated Meshing Tools 

Import or Create CAD Geometry 

Create and Assign Materials 

Create and Apply Boundary Conditions 

Create and Assign Material Thickness 

Define Simulation Parameters and Results 
Requests 

Export Model for Execution 
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2. Basic Shell Modeling Example  
 
The techniques used in creating a finite element model are varied and many times depend on the 
userôs preferences. However, there are some basic concepts that are useful for all users to 
implement in their modeling activities. This tutorial will focus on the basic steps used in creating 
shell model. 
 
The steps in reading a CAD data file, creating a mesh, checking the mesh and applying the 
material and boundary conditions, and ultimately exporting a analysis input file will be presented. 
 
 

Shell Model Creation: A Step -by -Step Tutorial  

 
A PreSys model can be created from existing geometry that you import or from data that you 
create using PreSysô geometry creation tools. Also, existing finite element models in various 
formats may be imported into PreSys. 
 
Your PreSys installation comes with a sample file that we will use to quickly demonstrate how to 
import CAD data, create a mesh, create a material and element properties, and export that data. 
Images of the User Interface will be used to help guide you through this process.  
 
 

Open a New PreSys Model Database  

 
Select the PreSys icon on your  desktop and open the software. 
Once PreSys has started, select NEW MODEL from the FILE 
Menu. 
 
 

Importing CAD Data  
 

PreSys imports many native CAD 
formats, using a common interface. 
IGES, STEP, CATIA V4 and V5, UG 
NX, ProE, SolidWorks VDA and 
Autodesk DXF file formats may be 
both imported and exported from 
PreSys. 
 
From the FILE drop-down menu, 
select IMPORT.  A file selection 
window will open. Navigate to the 
PreSys Examples folder and select 
the IGES file ótraining_cad.igsô. This 
iges data will be imported and 
displayed. 
 
By default, the lines and surfaces in the Model Explorer are toggled ON. Take the opportunity to 
switch ON/OFF those options by clicking the green check boxes next to the LINES and 
SURFACES entries in the Model Explorer.  If necessary, click on the plus (+) next to the entity 
name to expand the entity list. You can determine the number of surface and line entities 
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currently in the model by reviewing the numbers next to the LINE and SURFACE entries in the 
Model Explorer.  
 
Rotate and explore the loaded CAD information by clicking the Rotate About Center icon in the 
VIEW toolbar. You can toggle the shading of the surfaces on/off by selecting the SHADING icon 
from the VIEW toolbar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Meshing the CAD Da ta : 2 Line Mesh  

 
The ñCurrent Partò is the active part to which all new entities are assigned. All new lines, surfaces 
and elements will be automatically included in the current part.  The current part is displayed at 
the lower right corner of 
the PreSys window, with 
its part color shown.  
Caution should be taken 
to make sure that the 
desired part is current 
before creating any new 
lines, surfaces, or 
elements.  
 
Using the PART ON/OFF 
function, turn OFF ALL 
PARTS, and select PID8; 
this will turn on PID8.  
 
Please note that the 
CURRENT PART, as 
designated by the PART 
NAME shown in the 
CURRENT PART field at the lower right of the PreSys, is not the part displayed (PID8). To set 
this as the CURRENT PART click on the name shown in the CURRENT PART field. This will 
open a Part List from which you may select the PID8.  
 
To begin creating a mesh on our CAD data, we will go to the Mesher menu by either selecting 
Mesher and the Area Mesh option from the Preprocess drop down menu menu, or by selecting 
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the icon for Area Mesh from the Mesher Toolbar.  If the Mesher Toolbar is not displayed, right-
click near the existing toolbars and select the Mesher Toolbar for display. 
 
In the Preprocess/ Mesher/ Area Mesh menu the user is presented with the various options for 
creating and editing meshes. Select the option 2 LINE MESH. This option allows the user to 
select two lines to create a mesh between these two lines using a specified mesh pattern. Mesh 
created in this manner can include quadrilateral and triangular mesh. 

First select the Number of Elements option on the Area Mesh Task Panel. This will then set the 
data requirements for the completion of the 2 Line Mesh. 
 
Select the first line of the 2 Line Mesh. Select the Line on the left, as shown the following figure. 
The line will be highlighted, indicating that it has been selected. A ó1ô will be displayed near the 
center of the line, indicating this is óline 1ô. Next, select the line on the right, which will be 
highlighted and designated óline 2ô.  
 
PreSys will prompt the user to enter the number of elements they wish to have on N1, N2, N3, 
N4. For a 20 element mesh by 10 element mesh, the user would enter 20, 10.  
 
All four numbers are 
not required unless 
the user desires a 
different number of 
elements on each of 
the lines.  
 
PreSys will 
immediately create 
the mesh and 
display the elements 
on the geometry. If 
the user would like 
to regenerate the 
mesh using different 
mesh parameters, 
they may select the 
UNDO button in the 

 

       
 

Meshing Process and Meshing Task Panels  
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toolbar. They may then reselect the lines and enter a new mesh density.  

 

4 Line Mesh Function  
 
We will now use another Area mesh option, 4 Line 
Mesh, to create another section of mesh in our 
example model 
 
Using the technique outlined above, turn on the Part 
PID9, and make that part CURRENT. 
 

In order to illustrate several of the options available 

in the 4 LINE meshing tool, we will make some 
modification to our CAD data. We will split the lines 
and delete some segments in order to show that the 
lines need not intersect or share common end points 
to be meshed.  
 
To split these lines, we will enter the Preprocess-- 
Line/Point menu, and the Split Line function.  

 
Select Split from the Line/Point drop down 
menu or Line/Point toolbar. PreSys will 
prompt you to split the line at the selected 
cursor location on the line. Select each line 
at a location near the endpoint, as shown 
the following figure. Select Apply or press 
the middle mouse button to complete the 
split operation. 
 
PreSys will split the lines at these locations 
and create a point at the end of the new 
line segments. For this example, the split 
locations can be approximate. 

 
 
 
Next, we will delete the end segments of 
these lines. Close the Split function and 
select Delete from the Line menu. Select 
the line segments near the ends of each 
line, as shown in the following figure, to 
delete these corner line segments. 
 
The resulting lines will have the end 
sections removed.  
 
From the Mesher toolbar or drop down 
menu, select the Area Mesh and the 4 
LINE MESH option. As in the 2 LINE 
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MESH, PreSys will prompt you to select the lines. The user should select the lines in a 
continuous, clockwise or counter-clockwise order. PreSys will internally calculate the endpoints of 
these lines at the intersection of the lines. It will then use these ótemporarily linesô to create the 
mesh.  
 
Enter a mesh of 20, 10 (in the N1, N2 fields), then select the 4 lines shown. The resulting mesh is 
shown below. 
 
This 4 Line Mesh 
technique may be used 
to create meshes on 
simple geometries and 
efficiently create models 
when line data is 
available. Please note 
that while the geometry 
shown here are simple 
lines, the 2 Line and 4 
Line Mesh options can 
be used on any B-Spline 
geometry.  
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3. Shell Automeshing  
 
Using the Surface Meshing tools in PreSys, the user may create meshes on complex geometry, 
as well as multiple surfaces and multiple parts simultaneously. The next exercise will familiarize 
the user with the surface meshing tools within PreSys. 
 
The surface mesher uses algorithms which are forgiving of poor quality surface data, and allows 
the user to neglect the steps related to CURRENT PART important to the other mesh generation 
techniques. 
 
The Surface Mesh function has controls 
which allow it to mesh over holes or gaps in 
the mesh and ignore some features of the 
CAD geometry. 
 
For example, we will work on a different part, 
PID4. Turn off all other parts and turn on 
PID4.  
 
The TOPOLOGY MESH are found in the 
Preprocess--Mesher Menu or via the Mesher 
Toolbar.  
 
The Topology Mesh option is the preferred 
tool for creating mesh on a single surface or 
many surfaces in many different parts. This 
will create a quad-dominant mesh using the 
parameters specified by the user. 
 
Select TOPOLOGY MESH and enter the surface meshing options. The user will be presented 
with several options for selection of the surface data. We will use the DISPLAYED option. This 
will select all of the surfaces displayed in our model (Parts that are turned ON). Please note that 
this will select the surfaces, even if they are not currently shown on the screen. The case where 
we are zoomed in and cannot see other displayed surfaces is an example of this condition. 
 
Once the surfaces have been selected, the Task Panel will allow the user to specify the various 
options for mesh creation. Select the In 
Original Part option to create the 
elements in their CAD data part. This 
panel also has default values which 
may be perfectly fine for your 
application. However, these should be 
reviewed for each specific modeling 
application.  
 
We will input new values for the 
IGNORE HOLE SIZE parameter, to 
mesh over the hole shown in our CAD 
surface. Enter 50 in this field. Verify that 
the ELEMENT SIZE field has a value of 
5.00. This will generate a mesh of 5.0 
distance units (nominally) for our surface. Select APPLY at the bottom of the Topology Mesh 
panel to accept the model parameters and create the mesh.  
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After the meshing process is completed, the mesh will be displayed. 
 

 

 

 
           

NOTE: ñMesh Qualityò determines the parameters for the Auto Mesher and the criteria for triangle and 
quadrilateral elements to be created.  Mesh Quality Parameters are controlled through the Tools drop 
down menu, and selecting the Options Center. Once there, select the PreProcess/Model Check to set 
the default modeling and model checking parameters. 
 

 


