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VX Shaping the future of CAD/CAM™

VX Corp. recommends the following configuration for operation of VX.

Recommended configuration

Intel or AMD 1GHz processor and up
1GB PC 133 SDRAM and up

200 MB Hard Disk space for installation
1GB swap space and up

3 Button Mouse

19 inch Monitor

NVIDIA Chipset Video Card

1280 x 1024 16 bit Color Video resolution

Minimum configuration

Intel or AMD 700 MHz processor

512 MB PC 133 SDRAM

512 MB swap space

17 Inch Monitor

Any Microsoft supported video card
1024 x 768 16 bit Color Video Resolution

Operating Systems Supported

Windows 2000
Windows XP

Required for licensing

Ethernet card or Hardware key
Required for advanced rendering

Installation of TCP/IP Network Protocol
Recommended for training and support

Speakers
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Founded in 1985, VX Corporation has quietly established a tradition of supplying powerful and
innovative technology, both in our own commercial products and as an OEM supplier to many
CAD/CAM industry leaders.

From the introduction of the first commercial PC-based B-rep solids modeler in 1987, to the
first true hybrid geometric modeler and process-oriented CAM system in 1991, concepts
pioneered by VX Corporation have helped shape modern CAD/CAM and are integrated into it's
very fabric. We think it's time for the world to get to know VX Corporation better.

Let's start with our newest product, VX. VX is the culmination of years of R&D and unwavering
commitment to our goal of making uncompromised CAD/CAM technology affordable. With VX,
we introduce VX OVERDRIVE (TM) kernel; the next generation of advanced CAD/CAM
technology, and set a new standard for price/performance.

You probably already know that 3D modeling can save money by reducing costly design
revisions. You've seen evidence that computer models can cut the time to market by allowing
engineers to easily share data and work concurrently with multiple design and manufacturing
groups. You're convinced that you can improve quality by exploring issues of fit and function
using "virtual" prototypes. VX has a powerful and surprisingly affordable suite of tools to help
you achieve these goals. And, perhaps more importantly, VX is the only product in its price
range, which can provide the fully integrated manufacturing applications, which allow you to
leverage the full potential, stored in your digital product models. This, we believe, is the future
of CAD/CAM. And this is VX.

Mark L. Vorwaller
President
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VX Shaping the future of CAD/CAM™
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VX features an easy to use sketcher for quickly defining 2D feature profiles and path curves.

A principle highlight is our Quick Draw (Right-click > Draw) % ‘ function that simplifies
creation of all common sketch geometry with a single command. An intelligent, highly
interactive cursor helps define and capture design intent. Geometry can be automatically
dimensioned and constrained as it is created. 3D Part data can be easily referenced for
constructing and locating sketch geometry.

Because VX is tolerant of over and under-constrained sketches, users can create and modify
dimensional and geometric constraints in whatever fashion is convenient --- or not at all!
Interactive inquiry tools help create correctly constrained geometry. A powerful Smart Solve
function is provided to automatically suggest and generate any missing dimensions and
constraints needed to define a fully constrained sketch.

In VX, object-oriented tools ensure that edits are easy and intuitive. For example, a simple
double-click is all that's needed to modify dimension driven geometry. Double-click a curve to
access the powerful constraint based spine editor. Select an entity and hold down the middle
mouse button to access a complete list of its edit methods. Using the powerful filtering tool,
pick a list of entities, and then select a method to perform mass edits. Cut and paste entities
between sketches. It's all so easy.
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VX Modeling

The foundation of a CAD/CAM system is its geometric modeling kernel.

At the heart of VX is the second generation of a proprietary technology called VX
OVERDRIVE™. The VX OVERDRIVE kernel and database are truly high performance in every
sense of the word. In independent benchmark tests of functionality, speed and robustness, VX
compares favorably against every CAD/CAM product available today --- regardless of price.

One key to the profound stability of VX OVERDRIVE is the methodology we call Proximity
Compliance Tolerancing. This unique technology is a substantial improvement over other
kernels that rely on a fixed, relative or "adaptive" tolerancing scheme, and has the potential to
eliminate tolerance problems entirely. While obviously a significant advance, this is just one
example of the many groundbreaking technologies that characterize the VX OVERDRIVE
modeling kernel.

The desire to address the full range of 3D modeling tasks, from industrial design through
mechanical engineering and on to mold and tool design, has led experts to conclude that a
comprehensive CAD/CAM system must support a combination of solid, surface and wireframe
modeling techniques. This approach is known as hybrid modeling, a concept pioneered by VX
Corporation. No other company has more experience with this technology than VX
Corporation, and no other modeler has integrated solid, surface, and wire frame geometry as
seamlessly.
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VX Shaping the future of CAD/CAM™
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VX Drafting dramatically simplifies the process of creating production drawings and details.

If you are designing 3D models or using traditional 2D CAD techniques, VX makes it easy.
Creating views of 3D models is a snap, and of course all views are fully associative and
synchronized with the master model from which they are created. The unique object server
architecture of VX allows the user to decide whether drawings are to be saved in the same file
as the 3D data or in separate files.

When there is a need to use traditional 2D drafting techniques, VX again rises to the occasion.
Using our incredibly intelligent Quick Draw and Quick Dimension tools, users can perform
almost all standard geometry creation and annotation using just two commands! And of
course, our intuitive object oriented editing commands make changes a snap.

All the functionality needed to generate drawings conforming to ANSI, ISO, DIN, and JIS

standards is included, as well as productivity tools like symbol libraries, region Booleans, and
boundary clipping for quick detail creation.
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@ VX Assembly

Assembly modeling is not considered an add-on or adjunct application.

Support for efficient definition, manipulation and management of assemblies was a
fundamental consideration in the design of the VX architecture. For example, the VX
OVERDRIVE Object Manager loads only the display data for an object into memory unless the
object is activated for edit. This minimizes the memory footprint for a given assembly and
maximizes the assembly size that can be effectively worked with. The VX OVERDRIVE Object
Manager also allows the user to decide how the assembly is to be distributed into files --- each
component in a separate file, the entire assembly in one file, or anywhere in between.

With VX, true in-context assembly design is now a reality. Selecting a component for edit is a
simple double-click. Of course, VX provides tools to manage the scope of the assembly display
and a browser for viewing and manipulating the assembly using its tree graph. Simplified and
alternate components can be defined. Support for creation and recall of alternate assembly
configurations is integrated into the core VX modeling system. Controls for object sign-
out/sign-in and management of revisions are built in to the VX OVERDRIVE (TM) kernel of VX,
as are assembly level features and the ability to easily create part variations and derivations.
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VX Manufacturing

CAM modules further advance the concepts of intelligent process-oriented manufacturing
software. These concepts were pioneered by VX Corporation almost 15 years ago. From basic
drilling and turning, through multi-axis milling and tilt-wire EDM, a single concept unifies VX.
CAM utilizes a manufacturing knowledge base and leverages the information stored in the
digital CAD model. VX CAM provides easy-to-use tools for creating, accessing and managing
a database of manufacturing resources, ‘machineable’ data and standard processes. The
result is increased productivity and improved quality.

Of course, when it comes to NC machining the tool path is paramount. VX provides a
comprehensive suite of tools for calculating tool motion. Drilling, Turning, 2,3 & 5 axis milling,
Wire EDM --- almost any NC machine can be programmed with VX. True 3D-workpiece
modeling allows the system to simulate material removal and uses this information to
intelligently machine the remaining stock. Whenever possible, design feature information is
utilized to streamline the NC programming task.

While VX tool path generation is among the very best in the industry, many will feel that the
most significant advantage to VX CAM is the ability to maintain complete associativity and
synchronization with the 3D-product model. Because the manufacturing information can be
updated directly from the design data, process definition and NC programming can begin
sooner and design changes are much easier to accommodate. No system, which relies on
third party add-ons for CAM, can offer the level of integration and associativity provided by VX.
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VX Mold & Die

Mold & Die is a specially bundled and configured set of tools optimized for the design and
documentation of plastic injection, compression and blow molds. Built upon, and fully
leveraging the VX unified modeling kernel and assembly-centric database, Mold & Die includes
a number of specialized tools for quickly and easily performing common mold design functions
while also solving the most difficult mold design problems.

Mold & Die includes powerful functions for draft creation and analysis, core and cavity
separation, mold base definition, shutoff creation, generation of parting line and parting
surface, and slide and insert design among others. These tools are organized into a logical,
procedural interface to help the designer organize and manage the entire mold design
process, from the initial referencing or import of part geometry all the way through generation
of the layout and detail drawing package. When completed, the 3D mold design is accessed
directly by the 3-axis CAM package for machining the mold further improving productivity.

VX Corporation worked closely with an international team of experienced mold & die makers
during the design and development of Mold & Die. The functionality and expertise captured
represent the cutting edge of plastics engineering and a genuine understanding of the mold
making process.
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VX FabDesign (Sheet Metal)

Offering a comprehensive set of tools for creating standard sheet metal features, FabDesign
is an extremely interactive and easy to use solution for the design and documentation of
chassis, brackets, housings and other fabricated sheet metal components and assemblies
containing sheet metal parts.

With VX FabDesign, a designer can create a feature-based solid model of a sheet metal part in
the context of a full 3D assembly, folding and unfolding the entire part or individual bends at
will and adding features to the part in the folded or unfolded state. As the part is designed,
manufacturability is ensured through automatic creation of bend allowances and relief. As a
fully integrated VX application, the FabDesign user leverages all the benefit of the VX powerful
assembly modeling, including interference checking and configuration management.

Although the FabDesign environment is optimized for sheet metal design, users are not
restricted, as with some systems, to only sheet metal specific tools. The full complement of
parametric hybrid modeling functionality offered by VX is always available for difficult design
tasks.
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Starting a Basic VX Session

Use the NEW or OPEN commands to begin creating a new VX project file. VX Project files are
given the file extension “VX”. A project file can contain multiple VX objects such as Parts,
Assemblies, Drawings, 2D Sketches, Equation Sets or CAM Process Plans. See the image at
the bottom of the page for reference.

Once you have launched your VX Software, (double-click the icon on the desktop) use the
OPEN form shown below to specify the name of a new or existing project file you would like to
work on. VX will create the project file if it does not exist or if it is not in the VX search path.
The search path can be adjusted to meet your requirements. You can find more information in
the On-Line HELP.

Use the Create New File form to specify what type of
VX object you are going to create. You can choose
from a template when creating new VX objects.
Templates are standard VX objects contained in the
file “Templates.VX" by default.

Templates.VX is a typical VX CAD/CAM file with root
level objects containing your company’s design and
drafting standards, or manufacturing strategies.
Microsoft WORD uses “dot” files as templates. We will
talk about adjusting this template file to meet your
requirements later in this manual.
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When using the ‘Open a file’ command inside of
VX, after browsing for the file, the VX Objects form
shown to the right will be displayed if the file has
more that one root object. Use this form to create a
variety of new objects or edit existing objects.

Help Interactive Mode

Use this command to activate/deactivate help interactive mode. When activated, the next command
selected will launch the VX help browser and display help for the selected command. Command
specific help will appear automatically as you work while the interactive mode is turned on. You can
press <Ctrl+Q> to display quick help for the next command only.

1. Pick Interactive Mode from the Help Menu Pull Down Menu.
2. Select a command from any of the VX Tool tab or Pull Down menus.

The help browser will be displayed containing the help topic for the selected
command.

3. Continue to select commands and display help topics.
4. Pick Interactive Mode from the Help Pull down Menu again to turn it off.
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Mouse Button Functionality for Object Editing
'%) Single click - picks entities and adds them to an active list.

Double click - selects an entity and automatically invokes a default command to process
Left |the entity.

%) Single click - Accepts the active list (from the single-left-click) and displays a menu of
options for processing the list.

Middle

Single click (With an entity highlighted) - picks the entity and displays a menu of options for
%3 processing it.

Single click (With no entity highlighted) - displays a default menu for inserting/creating

Right objects and various other options.
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Title Bar

Utility Toolbar

Pulldown Menus

Shapes Toolbar

History List

Manager Window

/.

Command Prompt

History Editing tools

Graphics Window

Message window

Text Input window
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NOTES:

In the next exercise we are going to create a wheel
Create a sketch
Dimension and Constrain
Revolve Base Shape
Extrude Remove
Fillet
Sweep
Pattern
Use primitive geometry
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We could have created
a datum plane
perpendicular to the
path and extruded a
circle, but this
technique shows a
powerful option in VX.
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NOTES:

In the next exercise we are going to create a Mouse using some hybrid modeling techniques.
Sketch
Extrude
Sweep Surface
Replace Face
Variable radius fillet

- 30 - VXModeler Training Guide



1. Begin a new part using the MM Part Template and name it MOUSE

Pick the Block command
Center it on 0,0,0
Pick the 3% point anywhere then change the

X length = 120
Y length = 60
Z length =40

3. Fillet the four vertical edges as shown.

The block is 60 mm wide so a 30mm Radius on the
two edges closest to you creates a full radius.
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We are going to sculpt the top surface. To accomplish this we will createcBeskand sweep one
along the other.

4. Create a sketch in the XZ plane

From theGeometry tool bar select thtnrough point curve command
Type the following coordinates, each followed by <ENTER>

-75,-5
-40, 10

10, 25
70, -20 PicloK

You should have a curve that looks like the above image.

5. Exit the sketch
6. Right-click selectinsert Datum

Select the critical point at the right end of the
previous sketch.
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Insert a new sketch on the new Datum
7. Create a 3 point arc picking the Start, End, then the mid point

Use the following points.
10, 55
10, -55
0,0

You should have a curve that looks
like the above image.

8. Exit the sketch

9. From theShapestoolbar, pick the&sweepcommand

The profile is tharc
The path is thepline.

Pick OK
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Now that you have created the
sculpting tool there are a few
commands we could choose from,
only one is going to give us the
desired result.

Combine Shape > Intersect (Slices off the part of the Base shape Fecliige side of the surface)
Last icon on the right of the Shapes toolbar.

Combine Shape > Remove (Slices off the part of the Base shape facing tle &dise surface

10. Combine Shape > Replace Face. This is what we will use.

Right-click on theCombine shapecommand and pick
Pick the top face of the original block as Bese face
Pick the open surface as tleplace face

Pick OK
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Now we are going to run a fillet around the top edge of what is starting to loak fitaise.

11. Pick the Fillet command

For our first attempt we are going to put
a 10mm constant radius fillet all the way
around the top edge.

Hold down the <Shift> key and pick an
edge on the top surface. This will chain
pick all tangent edges. It should find 7
edges.

Pick OK

This looks OK but we want to increase the
radius on the right end.

12. Right-click Redefine Last

This puts you back into the last

command and can now pick additional

options.
Pick theAdvanced tab
Pick Add
Pick the critical point at the right end of the mouse.
Type 25 <Enter> for the radius
See the image above right. The next two radius attributes
have a Flat tag. This ensures that you have a constant
10mm radius on the left side of the part.
Pick near the point shown (Right-clic®n-Entity

Check the FLAT option and pick OK
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Saveyour File
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NOTES:

In the next exercise we are going to import an iges file and look at just someadftthigjies to
Heal/Repair the data.

Import

Sew

Trimmed Plane

Fill Gap

Trim to curve

Ruled Surface

Extend Face to close gap between edges
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Let’s create a new file called “PROJECT_554.VX” .

Next, let's create an Object called
“01_IGES 001" . This is still a MM part.
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Now that we are in the file, we can verify what units we will be working in. To do that, we will
select “Edit” on the Utilities toolbar and then the “Preferences ” option.
The default system tolerance is 0.01 and we will keep that value for this exercise.
The Part settings menu allows us to configure:
Units — Option that allows the user to define work units.

Show Back Facing Edges —Option that allows the user to see the hidden
edges of the model as dashed lines or continuing lines.

Alternate Display of Free Edges — Option that allows visualization of
openings and “Gaps” in the 3D model.

Auto Sew On Face Creation — Option that indicates if the new faces created
by the user are automatically sewn to the active model.

Auto Regen on Edit — Option that indicates if the regeneration of the data
base is automatic or activated by the user.

Merge Shape Before Operation — Option that indicates if two or more sets
of faces or solids are together.

Whenever you have a Boolean Operation type, holes on surfaces or openings
across two objects, they can be joined as one or kept separate.

ek NOTE:  On the Part Settings menu, it is
recommended to turn “Auto Sew” off allowing the
user to analyze the geometry after importing.
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Now, let’s import an IGES
file. To do that, select, File
and go to Import .

This opens the IGES Import O 3

dialog so that you can
define settings for the file
that you are importing. We
will select the IGES option
for importing.

In ‘IGES Import Settings’ it
is possible to define import
parameters by choosing the
Set IGES Options button.

Auto Sew Geometry - Indicates if the geometry is to be automatically united.

Auto activate part — Indicates that after importing, the geometry is automatically activated.
This command is only necessary if the importing is done at the object level of the work
session.

Rename layer collisions — Renames the layers if they already exist with the same name.

Remove duplicate surfaces - If there are duplicate trimmed surfaces, the duplicate is thrown away.

Break trim edges - Will analyze the edges of the surface and break the edges on the tangent
points if needed.

Reset Dependencies - It is not uncommon for third party IGES files to contain incorrect
dependency flags causing entities to not import, or to import more than once. Use this option to
flushes the dependencies reported in the file, and recreate them based on the entity
references from the parameter section of the IGES file.

Drawings — Import the 2D lay-outs included in the file for the 3D environment.

Bounded planes - Import planes with limits.
Unbounded planes - Import planes without limits.

ek *NOTE:  For this exercise , deactiveate the ‘Auto Sew Geometry ' option
and select ‘OK’ on the Options menu.
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Next we will select the Filter settings for importing. Select the “Filter” option.

This menu lets the user define the type of geometry to be imported.

For this exercise, select the surface geometry and deactivate the “Blanked ” option. Next,
select "Include ” as the directive option.

O

Select “OK” and select the file “Backcover_554 Rev_02.igs ", which is located in the
VXCorp\User-[version#]\Training directory.
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After you have finished importing the IGES file, the object should look like this:

Your model has all the edges of the surfaces dashed, because they were not sewn during the
import.

The Quality of the imported geometry can be improved by “healing”.

Select the Heal Tool Tab from the side menu area. Select the command “Heal Part
Topology ” as shown in the figure below.

This command defines the tolerance for correction. For this exercise keep the tolerance at
“0.01".

grabber —

\

The toolbars can be located anywhere on the screen that you desire. To move them click and
drag on the two lines on the left of the first icon (grabber) as shown above. Once moved they
will always come up in the same location until you move it again.
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The image below shows some examples of problem geometry.

During the import we deactivated the auto sew command. Let's now join the faces using
“Sew”. To do this we will display the “Free Form” Tool Tab as shown below. The icons on
this tab are the tools for the building and manipulation of individual surfaces. Refer to the
online help for more about each command.

N-Sided Patch : Use this command to create a face by patching across 3 or more profiles.
The profiles can be wireframe geometry, sketches, or face edges. Required inputs include the
profiles to define the patch.

Create Face : Use this command to create an intelligent blend face. Required inputs
include the curves, edges, or faces that the new face will start from, go to and pass through.
Optional inputs include using curves, faces or a datum for spine control, circular and conic
cross-sections, sewing, capping and the ability to give the face a unique name if desired.

Modify Number of Isolines : Use this command to set the number of isolines displayed in
the U and V directions of a face. You can also set isolines with the Modify Face command.

Explode Faces : Use this command to separate faces from a shape. Use the Group
option to maintain the connectivity of the explode faces (i.e., they become a separate shape).
Use the Sew Shapes command to join faces back into a shape.

Trim to Faces : Use this command to trim away part of a face or shape where it intersects
with other faces, shapes, and/or datum planes.

Extend : Use this command to extend one or more edges of a face. First select the face.
Then select the edges to extend and enter the distance to extend.
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Select the “Sew” command. (Far left of the HEAL toolbar or
behind the Explode icon on the FREE Form toolbar.)

Select 'OK’ to select all faces. You can change the value of the tolerance to be
different from that of the Part Tolerance. Don’t change it at this time.

Your model should have most of the edges sewn. Do you notice the difference in appearence
between the sewn edges and the open edges?

Whenever the surfaces are missing or have “Gaps”, the edges will be red and dashed.

After sewing, the system will give you information about the largest “Gap” existing on the
geometry. The user can refer to that value to redefine the “sew” command using it as the new
tolerance. You can use the “Heal” command again to correct the geometry with the intended
tolerance. We will do this after we are finished repairing the model.

ek NOTE:  Since the majority of faces have been joined by sewing, turn
the ‘Auto Sew’ option back on under ‘Edit > Pref  erences’.
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Creating the missing surfaces is the first step in the 3D
model recuperation process.

 -}

For this exercise let's use the “Trimmed Plane ”

command. This command permits the construction

of surfaces from 3 or more edges and/or curves.

Select edges shown in the image. <middle-click > to “accept” the edge selections.
<middle-click > again to “finish” the command.

The bottom faces of
the pockets are
missing. When the
part is shaded, the
red face you see is
actually the inside of
the back face of the
part. The default
color scheme in VX
defines the inside or
the back side of a
face as red.
Because of this,
avoid using red for
the front face colo

For the next surface we will use another command which will allow us to create a surface on
the free edges. These tools are found on the “Heal” toolbar.

Select “Fill Gap between edges with a new face ”
Select an open edge and then

<middle-click > to fill and confirm.
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This menu also contains a command which helps us detect problems with the geometry.
Select the command “Show Open Edges ”. This command lists the number of free edges. It
also displays a form, which allows you to “zoom to ” to better identify the problem area.

Now we will show you how to solve the problem. In this situation we can use the command
“Trim to curves ” found on the Free Form toolbar. To use this command, first select the
surface to be trimmed. Next select the edges/curves for that trim. (Use the edges shown in the
image). Finally, indicate the side you wish to keep.
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Trimming a surface does not automatically sew. Select the “Sew” command, and select ‘OK’.

These red dashed edges
indicate an open edge as
well but the adjoining face

These red is missing. See the shaded
dashed view below.

edges need

to be sewn.

To create the next surface use the “Fill Gap ” command and select an edge. This is shown in
the image below.

A new surface should be created and automatically sewn per the “Preferences” setting.
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Find the problem area shown right. Select the “Ruled”
command, for the construction of this surface. Just select
the two edges as shown in the image. Select both edges
on the same end to avoid creating a twisted surface.
(generally referred to as a “bow-tie” effect)

Remember, since this is a new surface, it is automatically
sewn to the model.

The “Ruled” command will not only create flat surfaces, but will also create surfaces supported
by two curved edges. Select the arcs as shown in the image below. This type of surface
creates straight line rulings between each point on the two curves selected.

Shown below is the
“bow-tie” effect you
should avoid
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Once again use the command “Inquire Open Edges” to locate the open edge shown on this
image.

After locating the problem, use the “Fill Gap” command. First, activate all of the available
tangency options as shown. Next select one of the edges. You will now see a new surface
that is tangent to the surfaces from which it originated.
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Now we are going to repair the surface shown in this image by using the “Trim to Curves
command.

First, select the surface to be trimmed.

Side of the face
to keep
Boundary edge \

Next, select the boundary edge (use <shift-pick> to chain select the edges) and finally select
the side of the face to keep.

Again this surface was trimmed. Sew and select ‘OK’
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The next surface will be repaired by extension. To do this use the “Extend ” command. Select
the open edge of the planar surface (on the right) to extend.
Select an extension value of “0.5”".

Now trim the surface to the edge which will be the boundary.

Side of the face
to keep

The Trim Curve is
the edge on the right.

Guess what?
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If you verify the openings on the model again, you will see one of two possible results. If after
the initial sew command you sewed again with the tolerance equal to the largest gap, you will
have a solid with zero open edges......your done; turn the page.

If you did not select that command you will have two edges left that do not match.

To easily repair the fault in the geometry use the “Extend faces to close gap between
edges” command. Just select two of the edges (with a <middle-click> in between) that need
repair. The software will only select open edges so you don’t have to be real accurate picking.

If you analyze the model again, you'll verify that it is completely closed. However, the model
does not have to be completely closed to continue the project in VX.
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Now turn on “Shade”. Change the pick filter to ‘Shape’. Run the cursor over the edge of the
part. This will show us that we are still missing something.

In this case we can use “Combine Shapes with the Remove option ” as suggested in this

image.

v

O

Select the part as your base. Select the object shown in the image as the object to be
removed.

The face color attribute used does not match the color of the existing part. This was done so
you could see what faces have been added to the model. However, this is a good time to set
the entire model to one color.

With the cursor over the part, <right-click > and select Attributes . To accept the face color
shown just select ‘OK.
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To complete the repair on the model we just need to heal by selecting “heal” with a tolerance
of 0.005.

This will complete the import and repair of your model.

Save your file.
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NOTES:
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