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Introduction

CATIA Version 5 Wireframe & Surfaces

Upon completion of this course, the student should have afull understanding of the
following topics:

- Creating wireframe geometry

- Creating surfaces

- Performing operations on surfaces
- Modifying wireframe and surfaces
- Analyzing curves and surfaces

- Utilizing wireframe and surfaces in Part Design
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Wireframe & Surfaces

Many parts can be created using just the Part Design tools; however, there are times when
surfaces need to be used in order to get the desired shape for your part. Wireframe geometry
is also necessary at times to define support geometry for the various Part Design tools as
well asthe surface tools. Surfaces provide the ability to create complex contours that are
often necessary in your design. There are afew workbenchesin CATIA V5 that have
wireframe and surface options. This class will focus on the Generative Shape Design
workbench. The Generative Shape Design workbench has al of the tools that are available
on the Wireframe & Surfaces workbench and more. This course will cover al of the
options found in the Generative Shape Design workbench.

As covered in previous courses, surfaces can be used within Part Design. This givesthe
capability of hybrid modeling. To review, you should remember that you can perform four
operations with surfacesin Part Design. One option is to add thickness to a surface thereby
creating asolid. A second option isto split your part with asurface. A third optionisto
sew a surface into your part, which will either add or remove material, or both. The last
option isto close a surface with planar faces to form asolid. These options should be
reviewed and there are review exercises located in Appendix B. It isaso important that you
understand how to work with the boolean operationsin order to fully utilize al of the
surface options. These are reviewed in Appendix B aswell.

It isimportant to understand some of the terminology that CATIA uses when working with
wireframe and surfaces. Y ou should already be familiar with a PartBody and know that you
can have more than one within your part. Wireframe geometry and surfaces are created
within geometrical sets. Y ou may also have more than one geometrical set in your part.
Geometrical sets are used to organize your non-solid geometry. When you create new
wireframe or surface geometry, you will need to be sure that the correct geometrical set is
current in order to have an organized tree.
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Wireframe

Wireframe geometry is critical to the creation of surfaces and is used as reference geometry
throughout CATIA.

Points

Points are useful to define specific locations and to assist in the creation of other wireframe
geometry. You have avariety of optionsto define points. This exercise will explore those
options.

Coordinate

Open the Points document. Y ou should see a surface and some wireframe geometry.

Changeto the Generative Shape Design workbench. If you are already in the workbench
then you will not need to change. If not, to change workbenches you can select pull down
menu Start, Shape, Generative Shape Design.

Select the Pointicon. * J A Point Definition window appears.

Point Definition

Paint bype: |C|:n:ur|:|inates j @

%= |l =
Y= |Elin @
7= |0in =
Reference

Foint: Default {Origin)

fixis System: |Default (absaluke)

|-‘i [5]4 I @ Cancel | Preview |

Point type Specifies what type of point you want to create, either Coordinates,
On curve, On plane, On surface, Circle/Sphere/Ellipse center,
Tangent on curve or Between

X=,Y=,2Z= The coordinate values of the point that you want to create from the
reference point
Reference
Point The point that the coordinates are based from. The default isthe

origin.

Axis System  Defines the axis system that will be used to create the point
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Right select in the Axis System selection box. A contextual window appears.

Center graph

Reframe on

Hide)Show
Properties

Cther Selection...

Clear Selection

_/T—p Creake &xis Syskem

Select Clear Selection. By default, the active axis system is used to create a coordinate
point. By clearing the Axis System selection box, the absolute axis system will be used to
define the point.

Keyin 2.0,4.0, 2.0for the X, Y and Z values respectively and select OK. Y ou should
have noticed a preview of the point as you were keying in the values before you selected
OK. It should appear similar to the diagram shown below.

1%
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Select the Point icon again. . The Point Definition window appears. Thistime you
are going to use a point as the reference instead of the origin.

Clear the Axis System selection box so that the absolute axis system will be used and
select the point you just created to define the Reference Point. The point islabeled as
Point and the name of the point appears in the Point area of the window.

Keyin 0.0, 2.0, 1.0for the X, Y and Z valuesrespectively and select OK. The new point
is created based from the original point instead of the origin.

Select the Point icon again. . The Point Definition window appears. Thistime you
are going to create a point using the axis system that has been created instead of using the
absolute axis system.

Keyin 1.0, 2.0, 0.0 for the X, Y and Z valuesrespectively and select OK. The point is

created based from the origin of Axis System.1 instead of t he absolute axis system. Y our
model should appear similar to the diagram shown below.

H

Y ou can also create points on elements such as curves, planes and surfaces.
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On curve

Select the Pointicon. * _ The Point Definition window appears.

Change the Point typeto On curve. The optionsin the window change.

Point Definition

Poink type: |Dn CUFveE jm

[ -F Mo selection

Distance to reference
@ Distance on curve

() Ratio of curve length

Length: | Din %

@ Geodesic ') Euclidean
Mearest exkremity I Middle poink I

Reference

Paint: |Default (Extremity)

Reverse Direckion I
L] Repeat object after OF
=] I W Cancel I I
Curve Specifies the curve on which you are going to create a point on
Distance to reference
Distance on curve Allows you to specify a distance along the curve from

the reference point

Ratio of curve length Allows you to specify aratio between the reference
point and the extremity

Length/Ratio Y ou can specify aLength if the Distance on curve
option isused or aRatio if the Ratio of curve length
optionis used

Geodesic The length is measured along the curve

Euclidean Corresponds to Distance on curve only, the length is

the absolute value from the reference point
Nearest extremity Creates the point at the nearest extremity

Middle point Creates apoint at the midpoint of the curve
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Reference

Point Allows you to specify areference point if you do not
want to use an extremity as the reference

Reverse Direction Reverses which side of the reference is used or which
extremity is used when creating the point

Repeat object after OK Allows you to create multiple equidistant points

Select the curveon theright. The curveislabeled Curvein the display and the extremity
shows an arrow.

Turn the Distance on curve option on, change the Length to be 5.0 and make sureit is
set to Geodesic. The point appears 5 inches along the curve.

Turn the Euclidean option on instead of the Geodesic option. The point is still on the
curve but it is 5 inches from the reference point instead of being 5 inches along the curve.

Select OK. The point is created.

Select the Point icon again, make surethe Point typeis set to On curve and select the
curveon theright.

Turn on the Geodesic and Ratio of curve length options and change the Ratio to 0.25
and select Preview. A point appears a quarter of the way along the curve. A ratio of 0.51s
the midpoint of the curve. Y ou should note that only the Distance on curve option can use
the Euclidean option.

Select OK. The point is created and should appear similar to the diagram shown below.

Select the Point icon again and make sure the Point type is set to On curve. Select the
curveon theright.
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Select the Nearest extremity button. The point appears at the nearest endpoint of the
curve.

Select the Middle point button and select OK. The point appears at the midpoint of the
curve.

Select the Point icon again and make sure the Point typeis set to On curve. Select the
curveon theright. Thistime you are going to use areference point other than an
extremity. All the other options work the same except the distance and ratio, which are
based from the reference point.

Turn on Distance on curve, Geodesic and change the Length to 3.0.

Select in the Reference Point box and select the point shown below. Notice the direction
of the arrow.

e rl’_Pu::nir‘lt
h; \/3 |

Select the Reverse Direction button. The arrow points the opposite direction. If you were
using an extremity then reversing the direction would cause the reference point to switch to
the other end of the spline.

Select OK. The point is created.

Select the Point icon again and make sure the Point type is set to On curve and select
the curve on theright.

Turn on Distance on curve, Geodesic and change the Length to 1.0.
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Select the Reverse Direction button. This moves the reference to the other end.

/
15 B

—

T

LIme

Turn on Repeat object after OK and select OK. The Points & Planes Repetition window

appears.
Points & Planes Repetition @

Parameters: |Instaru:es j
Instanceds,: |-§ EI
Spacing: |

second point: |Default (Extremity)

Reverse Direction I

O

[ Create normal planes also

d Create in a new Body

|i Ok, I ﬁCanceII

These options will be covered in detail alittle later in the book. Thiswas just meant to
introduce a method for creating multiple points.

Select Cancel. Only the one point is created. This completes the options for creating a
point on acurve.

Select off of the point in order toreleaseit.
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Surfaces

Surfaces are extremely important for defining any type of contour. Using wireframe
geometry, you can create surfaces to represent any contour that you need. Once you have
created the surface(s) that you need you can then use them in Part Design to contour your
solid model. Y ou have avariety of optionsto create surfaces. Some options are
straightforward while others are much more involved.

Extruded

Extruded surfaces are created by extruding an element in alinear direction. The resulting
object is called Extrude.

Open the Basic Surfaces document. Y ou should see some wireframe geometry.

Select the Extrudeicon. - An Extruded Surface Definition window appears.

Profile:  JilERE==es ey]

Direction: |Nn:| selection
Extrusion Limits

Lirnik 1

Twpe: |Dimensiu:un

Dimensian: [M

Lirnik 2

Twpe: |Dimensin:|n

@)« B

Dimension: | 0in
Reverse Direckion I

(=1 I W Cancel I I

Profile Specifies the shape that will be extruded
Direction Defines the direction of the extrusion
Extrusion Limits
Limit /2 Defines the direction and limits for the extrusion
Type Specifies either a constant dimension or up to a selection
Dimension  Specifiesthe limit distance

Reverse Direction Reverses the direction of the extrusion
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Sdlect the curve as shown below. Sincethis curve was created in a sketch, the extrude
option automatically assumes you want to go normal to the sketch.

W

Key 3.0for Limit 1, 1.0 for Limit 2, select the Reverse Direction button and select OK.
The surfaceis created.

Select the Extrudeicon again. The Extruded Surface Definition window appears.

Select the curve and plane as shown below. The plane defines the direction to be normal
to the plane.

LIM1=3

Changethelimits so that both are 1.0 inch and select OK. The surfaceis created.
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Revolution

Revolution surfaces are created by rotating an element around an axis. The resulting object
is called a Revolute.

Select the Revolveicon. S8 The Revolution Surface Definition window appears. The
icon is located under the extrude icon.

Revolution Surface Definition E| E|

Profile: Mo selection

Revolution axis; |I"-.I|:| celeckion

Angular Limits

Angle 1: |1EiIII|:IE|;| %
angle 2: |Ddeg EI
S p—
Profile Specifies the shape that will be revolved
Revolution axis Defines the axis around which the profile will revolve. If your profile

is asketch and has an axis defined in it then that will be the default
revolution axis.

Angular Limits
Angle 1 Defines the starting angle for the revolution

Angle 2 Defines the ending angle for the revolution
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Select the profile and line as shown below.

Change Angle 1 to be 0.0 and Angle 2 to be 180 and select OK. The surfaceis created.
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Sphere

Sphere surfaces are created by defining a center point and aradius. The resulting object is
called a Sphere.

Select the Sphereicon. @ The Sohere Surface Definition window appears. Theiconis
located under the extrude or revolve icon.

Sphere Surface Definition E| E|

Center:

Mo seleckion

Sphere axis: |Default {absolute)

Sphere radius: [

Sphere Limitations

o]

Farallel Start Angle: |—45deg El
Parallel End Angle: |45deg El
Meridian Start Angle: [dag =
Meridian End &ngle: | 180deg El
‘-ﬂ | @ cancel | |
Center Specifies the center point of the sphere
Sphere axis Determines the orientation of the Parallel and Meridian curves
Sphereradius Defines the radius of the sphere
Sphere Limitations
2| Withlimits @ | Whole sphere
Parallel Sart Angle Defines the starting angle in the parallel direction
Parallel End Angle Defines the ending angle in the parallel direction
Meridian Sart Angle Defines the starting angle in the meridian direction
Meridian End Angle Defines the ending angle in the meridian direction
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Select the point as shown below, key 1.5 for the Sphereradius and select Preview. Since
you do not have any other axis to select, you will use the default. The Parallel limits have a
range of -90 to 90 while the Meridian limits have arange of -360 to 360. Basicaly, the
Parallel limits are the up and down limits and the Meridian limits are the left and right
limits. Of course, this depends on your axis.

Changethe Parallel Start Angleto -60, the Parallel End Angleto 30, the Meridian Start
Angleto 135 and the Meridian End Angleto 225, and select Preview.

Select the Whole Sphereicon from the window and select OK. @  Noticethat all the
limit options were made unavailable.
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Cylinder

Cylindrical surfaces are created by defining a point and a direction, then you can specify a
length and radius. The resulting object is called a Cylinder.

Select the Cylinder icon. @ The Cylinder Surface Definition window appears. The
icon is located under the extrude or sphere icon.

Cylinder Surface Definition @

Foink: Mo selection

Direckion: |N-:u selection
Parameters:

Radius: [m

Length 1: | 0.787in

[l [ (D]

Length 2: | 0.757in

Reverse Direction l

|° I o Cancel I I

Point Specifies the center point of the cylinder
Direction Specifies the direction the cylinder will extrude
Parameters

Radius Defines the radius of the cylinder

Length 1,2  Definesthe length of the cylinder in both directions
Reverse Direction  Reversesthe direction of the cylinder

Select the point and line as shown below.
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Changethe Radiusto 0.5, Length 1to 2.0, Length 2t0 0.0. The cylinder changes size.

Sdlect the Reverse Direction button and select OK. The surface is created.
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Offset

Offset surfaces are created by offsetting an existing surface a specified distance. The

resulting object is called an Offset.

Select the Offset icon. & The Offset Surface Definition window appears.

Offset Surface Definition

Offset Surface Definition E| E|

iy -t [0 selection Surface: |Sweep,1

Offset; | Oin Offset; | Oin =
Parametets | | Parametets Sub-Elements to remove |
Smoothing: |

Mazxinurm Deviation: |

L]
O | |
[~ I w8 Cancel I I @ K I 8 Cancel I Previsw I
i [
Surface Specifies the surface that will be offset
Offset Defines the distance of the offset
Parameters
Smoothing A smoothing is applied if a constant offset will not
work, if it still will not work then awarning message
isgiven

Defines the maximum amount the new surface can
vary from the original

Maximum Deviation

Reverse Direction Reverses the direction of the offset

Both sides Offsets the surface both directions

Repeat object after OK Allows you to repeat the offset numerous times

Sub-Elements To Remove  If an offset has problems then you can perform the offset
without the sub-elements that have errors. The sub-elements
will belisted in the Sub-Elements To Remove list. Thisis
useful when trying to determine why an offset fails. You can
Add or Remove sub-elements to thelist.
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Select the surface as shown below, key 0.25 for the Offset and select Preview. An offset
surface appears.

Select the Reverse Direction button and select OK. The offset surface appears above the
original surface instead of below it.

Select the Offset icon again. The Offset Surface Definition window appears.

Select the surface as shown below, key 0.5 for the Offset and select Preview. An offset
surface appears below the original.

Basic Surfaces, Page 174 ©Wichita State University



CATIA Wireframe & Surfaces CATIA® V5R19
Turn on the Both sides option and select OK. Offset surfaces appear above and below the

original surface.

Note: Since the offset surface has a Repeat object after OK option, you can use the object
repetition icon on offset surfaces. €31

Save and close your document.
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Variable Offset

A variable offset surface is created by offsetting a multiple element surface and specifying
different offset values for the sub-elements. The resulting element is caled a Variable
Offset.

Open the Offset Surfaces document. Y ou should see a surface that is comprised of three
sub-elements.

Select the Variable Offset icon. ¥ The Variable Offset Definition window appears.

Theicon islocated under the offset icon.

Variable Offset Definition

Base Surface: J¥ = a0y

Patrameters | |

Mo | Sub-Part ko Offset Y alue |
Offset: | J |
i) add Before W add after ) Replace
4
Lo
Global Surface Specifies the surface that is going to be offset, it should contain
multiple sub-elements
Parameters Allows you to define each sub-element with a Constant Offset or a
variable offset. 1f you choose a constant offset then a value must be
specified.

Add Before  Allows you to add a sub-part before the current one
Add After Allows you to add a sub-part after the current one
Replace Allows you to replace the current sub-part with another
Remove Removes the current sub-part

The other options are the same as offset.
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Select the surface. This definesthe Global Surface. In order to define the sub-parts you
will have to select them from the specification tree.

Select Extrude.1 from the specification tree. This defines a sub-part.
Set the Offset option to be Constant and key 1.0 for the value.

Select Blend.1 from the specification tree and set the Offset option to be Variable. This
makes this sub-part variable.

Select Extrude.2 from the specification tree. Thiswill be the last sub-part.
Set the Offset option to be Constant and key 0.25 for the value.

Make surethearrow ispointing upwards and select Preview.

Lb-Part to Offsetl

%ﬁe_iurface
b-Fart to Offsetz

0.gs
b-Fart to Offset3

Select OK. Thevariable offset surfaceis created.
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