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Lesson 1 Sketching

3D sketching overview
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2D sketch geometry defines the cross-sectional shape used to create a base solid body
or the shape used to create a feature on an existing solid body. Sketches are drawn
in 3D on either a planar face or a reference plane. You lock onto a planar face or
reference plane to draw sketch geometry.

Both open and closed sketches can be used to create a model feature. A sketch that
forms a closed area (from sketch elements or a combination of sketch elements and
model edges on the sketch plane) produces a selectable region. When a region is
selected, the protrusion feature command is started. To use an open sketch, choose a
protrusion command (Extrude or Revolve) in the Solids group which requires a step
to define the material side of the open sketch.

Sketches do not drive features. Geometric relationships applied to the sketch
geometry do not migrate to the feature created. The system can detect, on the
resulting feature, tangent, parallel, coplanar and concentric faces. Dimensional
relationships do migrate from the sketch geometry to the edges of the body as a
feature is created.

Sketch geometry used in creating a feature is consumed and placed in a “Used
Sketches” collector in PathFinder. Any remaining sketch geometry not consumed
remains in the “Sketches” collector.

By default, all sketch geometry placed on a sketch plane merge into a single sketch.

This is controlled by the sketch option “Merge with Coplanar Sketches”. If separate

sketches are required on a sketch plane, the “Merge with Coplanar Sketches” option
can be turned off. This sketch option is primarily used in an Assembly Layout design
workflow.
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Sketching

Sketch workflow

1.

2.

On the Sketching tab®Draw group, choose a sketching command.

Start drawing or lock to a sketch plane (reference plane or planar face) to draw
sketch geometry on.

(Optional) Draw a sketch in the active view orientation or rotate the view
normal to the sketch plane by choosing the View tab®Views group®Sketch

e
0>

View command

Draw sketch geometry or perform any sketch related operation (for example:
placing relationships, dimensions).

Finish or draw another sketch. If the sketch plane is locked and you need
another sketch plane, unlock the plane. Repeat steps 2—4.

If the new sketch area is on the same plane, continue sketching geometry.

Note

You can only have one sketch on a plane, but the sketch may contain as many
regions and separate elements as you need. If separate sketches are required
on a sketch plane, turn off the “Merge with Coplanar Sketches” option.
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Lesson 1 Sketching
Activity: Draw a simple sketch
This activity guides you through the process of drawing a simple a sketch. You
will add relationships and dimensions.
ot a0
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Activity: Draw a simple sketch

Open a part file
» Start Solid Edge.

" %

i 4]
»  Click the .];.'-fi Application button® New®ISO Part.

Choose a sketch command

»  On the Sketching tab®Draw group, choose the Line command pio ” .

»  Position the cursor as shown to place first point of line.

<+

-

Z
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Draw the sketch shape with line segments

» The line command requires two points to create a line. Click to place the first
point of a line.
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Lesson 1 Sketching

Notice the alignment lines connected to the cursor. These lines assist you in aligning
sketch geometry.

When a line alignment is horizontal, you see the horizontal indicator.

When a line alignment is vertical, you see the vertical indicator.

i

When you are at the endpoint of another line you see the endpoint indicator.

» Draw eight lines to form the basic shape shown. Be sure to make all of the lines
horizontal or vertical, but do not worry about the line lengths at this time.
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» In PathFinder, click the check box for Base to turn off the display of coordinate
systems.

Add a circle to the sketch

» Place a circle © as shown.
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Lesson 1 Sketching

Place sketch geometry relationships

4

1

»  On the Sketching tab®Relate group, choose the Horizontal/Vertical command
4],

»  Align midpoint (2) with midpoint (1). Make sure you get the midpoint indicator
=== before clicking.

»  Align circle center (3) with midpoint (1). Make sure you get the center point
indicator "# before clicking.

» Align circle center (3) with midpoint (4). Make sure you get the center point
indicator " before clicking.

» Align point (5) with point (6).

Place sketch dimensions
1 \|\
-__-_‘—'—\—.___-_- \l\

Numbers denote the select location for dimensioning the sketch elements.

»  On the Sketching tab®Dimension group, choose the Smart Dimension command

=
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Dimension the circle by clicking at (3).

In the dimension value edit box, type 25.

Dimension the length of line (4) by clicking at (4).

In the dimension value edit box, type 50.

Dimension the length of line (1) by clicking at (1).
In the dimension value edit box, type 70.
On the Sketching tab®Dimension group, choose the Distance Between command

&

Dimension the distance between line (1) and line (2) by clicking line (1) and
then line (2).

In the dimension value edit box, type 90.

Dimension the distance between line (5) and line (6) by clicking line (5) and
then line (6).

In the dimension value edit box, type 15.
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Lesson 1 Sketching

Sketch complete
The sketch is complete. Turn on the relationships handle display to see the sketch

relationships.
»  On the Sketching tab®Relate group, choose the Relationship Handles command.
rz0 B
4] = b @l [
O HE~ X1
“-\—\_\_\_\_\_\_\_\_\_

»  Turn off the relationship handles.

Summary

In this activity you learned how to create a sketch. Dimensional and geometric
relationships can be added at any time during the sketch creation. Extruded or
revolved features in Solid Edge require sketches for creation.

Practice

» Try changing dimensions and adding sketch geometry for practice. Otherwise,
close the file and do not save.
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Sketching

Sketch plane locking

mt01413-s-1040

Many commands in Solid Edge use a 2D plane for placement of geometry in 3D
model space. For example, when drawing 2D sketch elements, such as lines, arcs,
and circles, the 2D elements reside on a coordinate system plane, reference plane,
or planar face on the model. This 2D plane is called the sketch plane. Only one
sketch plane is available at a time.

There are two methods for locking input to the sketch plane:

¢ Automatic locking, where the active command locks the sketch plane for you,
and unlocks the sketch plane when you restart the command, or you start
another command.

¢ Manual locking, where you lock the sketch plane, and unlock it later yourself.

Sketch plane locking makes it easy to draw on several reference planes or planar
faces quickly.

Automatic sketch plane locking

When you start a command that uses a sketch plane, and then position the cursor
over a reference plane or planar face, the plane or face highlights (A), and an edge
on the plane (B) is highlighted to indicate x-axis of the current sketch plane. The
alignment lines, which extend outward from the cursor, also align themselves to the
plane under the cursor. A lock symbol (C) is also displayed if you want to manually
lock the sketch plane, which is discussed later.
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Sketching

When you click to position the starting point for the sketch element, the sketch plane
is automatically locked to the highlighted plane or face. The alignment lines (A) (B)
remain displayed as you draw to indicate the current sketch plane’s X and Y axes.

®

The sketch plane remains locked until you right-click to restart the current
command, or start another command. This ensures all sketch input lies on the
current sketch plane.

Sketch plane locking makes it easy to draw on several faces of the model quickly. For
example, after drawing the first circle, you can right-click to restart the command,
then draw a circle on a second face, right click again, and draw a circle on a third face.
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Sketching

Manual sketch plane locking

You can also manually lock the sketch plane. This is useful when the sketch
geometry is complex or will extend beyond the outer edges of the planar face or
reference plane on which you want to draw.

When you are in a command that supports manual sketch plane locking, a lock
symbol is displayed near the cursor (A) when you are over a planar face or reference
plane. You can click this symbol to manually lock the plane.

Tip
You can also lock and unlock the sketch plane by pressing the F3 key when
you are in any command that supports sketch plane locking.

The sketch plane remains locked regardless of the cursor position until you manually
unlock the plane. This makes it easy to draw beyond the outer edges of the planar

face.
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Lesson 1 Sketching

When the sketch plane has been locked manually, a locked plane indicator symbol
(A) is displayed in the top-right corner of the graphics window.

il
®

When you want to unlock the sketch plane, you can click the locked plane indicator
symbol in the graphics window to unlock the plane, or you can press the F3 key.

Plane locking and PathFinder

Whether you lock the sketch plane automatically or manually, a locked plane
indicator (A) appears in PathFinder adjacent to the sketch which is locked.

= G4 Sketches
2 Sketch 1
2 Sketch 2
B2 Sketch 3

&

If there are existing sketches in the model, you can lock and unlock the sketch plane
using the Lock Sketch Plane command on the PathFinder shortcut menu when your
cursor is over a sketch entry.
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Drawing synchronous sketches of parts
You draw synchronous sketches to establish the basic shape requirements of a part
before you construct any features. You can draw a synchronous sketch on a principal
plane of the base coordinate system, a planar face on the model, or a reference plane.

You can then use these sketches to create sketch-based features, such as extruded
features which add or remove material.

Visual sketching aids

There are a variety of visual sketching aids available to you. The triad in the center
of the graphics window is the base coordinate system.

£
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Lesson 1 Sketching

The principal planes on the base coordinate system are typically used to draw the

first sketch for the base feature on a

‘ i

P A
Ll L

(&)

new part.

~———45 ___ |

|t

110

You can also independently display the sketching grid, alignment lines, and
coordinate readouts using the Grid Options command.

10 =

T

30

L

Getting started with sketching

)

Getting started with sketching is easy. When you sketch elements, they will go on
the coordinate system plane, planar face, or reference plane that is directly under
your cursor when you start placing the element.

When starting a new part, you would typically draw a sketch on one of the three
principal planes of the base coordinate system. For example, you can draw the first
sketch for a new part on the XZ principal plane of the base coordinate system (A).

1-16 Solid Edge fundamentals
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You can see which plane of the coordinate system you will draw on because the plane
under the cursor highlights, and the alignment lines, which extend out from the
cursor, adjust dynamically depending on what plane your cursor is over.

When you click to define the first endpoint of an element, such as a line, sketch input
is locked to the current plane.

Note

e If there is not a coordinate system plane, model face, or reference plane
under your cursor, the element will fall on one of the three principal
planes of the document. The system will automatically choose the one
that is flattest to the view.

e See the Help topic, Start a sketch, to learn how to get started.

Sketch plane locking

Many of the sketching commands require a locked sketch plane for placement of 2D
geometry in 3D model space.

There are two methods for locking the sketch plane:

¢ Automatic locking, where the active command locks the sketch plane for you,
and unlocks the sketch plane when you start another command. This makes
it easy to get started.

¢ Manual locking, where you lock the sketch plane, and unlock it later yourself.
This is useful for complex sketches or for sketches where the sketch geometry
extends beyond the boundary of the sketch plane.

Note

To learn more, see: Sketch plane locking.

Synchronous sketches locked to faces

A synchronous sketch drawn on a model face is automatically locked to the face. As
the face moves, the sketch moves with the face. By default, the Live Rules option
“Maintain Sketch Planes” is on.
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To unlock the sketch from the model face, turn off the “Maintain Sketch Planes”
option in Live Rules.

If a sketch is drawn on a model face that is coplanar to a base reference plane, the
sketch is not locked to the model face.

Sketch plane X-axis orientation
When you highlight a coordinate system plane, planar face, or reference plane

on which you want to draw a sketch, a default X-axis orientation is displayed
automatically (A).

While you are defining the sketch plane and the default X-axis is highlighted (A),
you can use the shortcut keys to change the X-axis orientation. For example, you
can press the N key to select the next linear edge (B), or the B key to select the
previous linear edge (C).

£ %FJE' ;? %%@l ;? %%
=3¢ \@ _-- ey _-E =3¢ b

The valid shortcut keys for defining the X-axis orientation of a sketch plane are
displayed in PromptBar when you are defining the sketch plane.
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Sketching

The X-axis orientation (A) (B) of a sketch controls the dimension text alignment for
dimensions, and determines the horizontal and vertical axes for horizontal and
vertical relationships.

10 =

Sketch regions

In a part or sheet metal document, when you draw 2D sketch elements that form a
closed area, the closed area is automatically displayed as a sketch region (A). When
working in a shaded view, the closed region also displays as shaded.

s & z
g, 3¢ e e
—-"\_
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Lesson 1 Sketching

In a part or sheet metal document, you can use sketch regions to construct features
using the Select tool. Sketch regions are formed automatically when a series of
sketch elements close on themselves (A), or when sketch elements and one or more
model edges form a closed area (B).

As you draw, you may want to disable sketch regions. You can do this by clearing
the Enable Regions command, which is located on the shortcut menu when you
select a sketch in PathFinder.

You can use the Enable Regions command to turn region selection on again.

The Enable Regions command is not available in an assembly document.
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Sketching

Adding dimensions and geometric relationships

You can add dimensions and geometric relationships to control the size, shape,

and position of the sketch elements. You can also place dimensions and geometric
relationships relative to the primary axes of the coordinate system. This can be
especially useful for symmetric parts during later design modifications. For example,
the 10 mm and 22.5 mm dimensions were placed relative to the X and Z axes of the
base coordinate system.

12“—__._

Note

You can display and hide geometric relationships using the Relationship
Handles command.

You can also define functional relationships using the Variables command.

Keeping dimensions horizontal and vertical to the sketch geometry

To keep dimensions horizontal and vertical to the sketch geometry, you can move
the sketch plane origin and reorient the sketch plane X-axis using the Reposition
Origin command on the Sketching tab. This makes it possible to draw and dimension
on different coplanar faces in the same sketch, yet keep dimension text and
relationships oriented to an edge on the face, as shown.
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Using sketches to construct features

When you use a sketch to construct a feature in a part or sheet metal document,
by default, the sketch elements are automatically consumed and transferred to
the Used Sketches collection in PathFinder and the dimensions on the sketch are
automatically migrated to the appropriate model edges when possible.

Note

After you construct a feature in a synchronous model, the original sketch
geometry does not drive the feature.

You can use the Migrate Geometry and Dimensions command on the shortcut
menu when a sketch is selected in PathFinder to control whether sketch elements
are consumed and dimensions are migrated when you construct features using
the sketch.

Editing sketches

You can move and resize sketch elements using the Select tool. You also can edit
sketch elements using commands such as Extend To Next, Trim, Mirror, Scale,
Rotate, Stretch, and so forth. With these commands, you select the command first,
then follow the prompts to edit the sketch elements you want.
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Sketching and PathFinder

The sketches you draw are listed in PathFinder. PathFinder also lists the base

coordinate system, PMI dimensions, the base reference planes, features you
construct, used sketches, and so forth.

PathFinder > 0 x

EEmses = WA
@ Part2
F%3 PMI
1> Base
[C] B Base Reference Planes
= Synchronous
L] Reference Planes
= 5 Features
[ Protrusion 1
= [¥] 5 Sketches
0.2 Sketch 1
7 B2 Sketch 3
= 54 Used Sketches
0.2 Sketch 4

You can display or hide individual sketches or all the sketches in the document using

the check box options in PathFinder and commands on the PathFinder shortcut
menu.

When a sketch name is selected in PathFinder, you can use shortcut commands to:
¢ Delete a sketch.

¢  (Cut, copy, and paste a sketches.

¢ Rename a sketch.
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Moving sketches

Sometimes you may want to move or rotate an entire sketch to a new position in
space. By default, when you use the Select tool to select sketch elements in the
graphics window, only a sketch region or the selected sketch element is selectable.

To select an entire sketch, you can select the sketch entry in PathFinder, or you can
use QuickPick to select the sketch in the graphics window.

A Line

! Region

[ Plane

! Region

1 Plane

i

@Design B
[ Protrusion 5

You can then use the steering wheel to move or rotate the sketch to a new position
in space.

If the sketch in moved such that it becomes coplanar to another sketch, the two
sketches are combined into one sketch, unless the Merge Coplanar sketches option
has been cleared for one of the sketches.

Sketches and associativity

Sketch geometry is not directly associative to the plane or face on which it is drawn.
If you move the plane or face on which the sketch is drawn, the sketch geometry does
not move unless it is also in the select set. This does not apply to sketches drawn on
the principal planes of the base coordinate system or the base reference planes, as
these planes are fixed in space.

You can apply 2D geometric relationships between sketch elements and model edges.
If the model edges move, the sketch elements and geometric relationships update.
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Restoring sketches

To restore a sketch to its original location on the model, use the Restore command on
the shortcut menu when a used sketch is selected. This can be useful if you want to

use the sketch to construct another feature elsewhere on the model or if you deleted

the feature that the used sketch described.

Projecting elements onto a sketch

You can use the Project to Sketch command on the Sketching page to project model
edges or sketch elements onto the current sketch plane. The sketch elements you
project are associative to the parent element. If the parent element is modified,
the projected element updates.

Note

The associative link between the parent element and the projected element is
discarded when you construct a feature using the projected elements.
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Lesson 1 Sketching

Regions

Definition

A helper object used to create a solid feature consisting of planar and non-planar
faces. A region is a closed area formed by sketch elements or a combination of sketch
elements and part edges.

Regions are formed by the placement of 2D sketch geometry on sketch planes or part
faces. Regions are created when a series of sketch elements or model edges form a
closed area. Regions are a by-product of a closed sketch. Unselected regions appear
with a shaded light blue color.

Region examples

T

Selecting a region

As the cursor moves over a region, the region appears with a shaded tan color.

D@\@
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When the region is selected, the region appears with a shaded green color.

Regions can be selected in both object-action and action-object workflows.
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Lesson 1 Sketching

Activity: Create regions

Draw a sketch and observe when regions are formed and how to select them.

Activity: Create regions

This activity guides you through the process of drawing a sketch to observe when
regions are formed. You will also learn how to select regions.

Open a part file

» Start Solid Edge.

." Y

14y
»  Click the .1;'.} Application button® New®ISO Part.

Draw a rectangle

»  On the Sketching tab®Draw group, choose the Line command g~ .

» Draw a rectangle. Notice that as soon as the last line connects to the first line, a
region forms. (A) denotes the first point.

1
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i
1
[

Select the region

»  On the Home tab®Select group, choose the Select tool command .

»  Move cursor over rectangle and notice the color change. Closed sketches (regions)
and faces highlight as the cursor moves over them.

-_-_-\__-_—_'—‘—'——
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Lesson 1 Sketching

» Select the region and notice the color change. The region can extrude or revolve.
This is covered in the Base Feature Creation course. Press the Esc key to end
the select command.

Create nested regions

»  On the Sketching tab®Draw group, choose the Rectangle command | L~

» Draw two rectangles that overlap as shown.

-_—-__-_-____‘—\—_

-____—-____'—‘—\——

Select multiple regions

The two overlapping rectangles forms three regions.

» Move the cursor over the overlapping rectangles and notice the regions formed.
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» Select each region and notice that the previously selected region is deselected.

—_—

7

» To select multiple regions, select a region and then press the Spacebar.

Note

The Spacebar sets the select mode to add/remove [‘\3‘2. If you select an
element already selected, it is deselected. If you select an element not
already selected, it is selected.

» Create the following select sets. Press Esc after each select set is created.

LN
vallll el

Summary

|

In this activity you learned how to create and select regions. Creating a synchronous
feature in Solid Edge requires a region.

Practice

» Try creating other regions for practice. Otherwise, close the file and do not save.
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Open sketches

An open sketch that is not coplanar with a body face or is coplanar with a body face
but does not touch or cross a face edge does not create a region. A region is created if
an open sketch is connected to or crosses a coplanar face edge.

Note

Open sketches use the extrude command to create a body feature. Define
the side of the open sketch to add material to and the sketch automatically
extends to next face to create a body feature.
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Synchronous sketch behavior in the ordered environment

Synchronous sketches are used to create both synchronous and ordered features.
Ordered sketches cannot be used to create a synchronous feature because while in
the synchronous environment, ordered elements are not available for selection.

Synchronous sketches can only be selected when creating an ordered feature by
using the “Select from Sketch” option in the Profile step.
Editing an ordered feature created with a synchronous sketch

Ordered features are driven by sketches. To edit the cross section definition of an
ordered feature, edit the driving sketch.

The following are the methods available for editing a synchronous sketch which
drives an ordered feature.

Directly edit the synchronous sketch
Step 1: Turn on the display of the driving synchronous sketch.

Step 2: Select a sketch element to edit.

You can move the selected sketch element and/or change the element
properties on command bar.

Step 3: Edit sketch dimensions.
Note
You cannot edit or add synchronous sketch relationships using this method.
Note
As the synchronous sketch is edited, the ordered feature dynamically updates.
Feature edit (Edit Profile)
Step 1: Select the ordered feature to edit.

Step 2: Choose the Edit Profile command on the Feature Edit box.

Step 3: The modeling environment switches to synchronous. You can now fully
edit the synchronous sketch.

Step 4: When the synchronous sketch edits are complete, switch to the ordered
environment to observe the feature edits.

Feature edit (Dynamic Edit)
Step 1: Select the ordered feature to edit.
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Step 2: Choose the Dynamic Edit command on the Feature Edit box.

-1
!

Step 3: The driving synchronous sketch appears. Make edits to synchronous
sketch.

Synchronous sketch behavior in ordered modeling

¢  Synchronous sketch dimensions are not migrated to ordered features.

¢  Synchronous sketches are not consumed when creating an ordered feature.
¢ Synchronous sketches can drive ordered features.

e Synchronous sketches appear while in the ordered environment.

¢ Regions are disabled.

¢ Synchronous sketches appear in the synchronous sketch style and colors.

¢  When using the Select Tool in the ordered environment, synchronous sketch
elements locate as individual elements.

¢  Synchronous sketches can be moved using the steering wheel handle. The entire
sketch moves (not single elements).

¢ In the ordered environment, synchronous sketch geometry or relationships
commands are not available.

¢ Synchronous and ordered sketches cannot be copied while in ordered
environment.
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Drawing ordered sketches of parts

mt01413-s-1040

Drawing ordered sketches allows you to establish the basic functional requirements
of a part before you construct any features. You can draw a sketch on any reference
plane using the Sketch command in the Part and Sheet Metal environments. Then

you can use these sketches to create profile-based features.

]
N

Sketching a part before modeling it gives you several advantages:

e Allows you to draw multiple profiles on one reference plane.

e Allows you to define relationships, such as tangency or equality, between profiles
on different reference planes.

e Allows you to draw the profiles you want without creating the subsequent
features until later.

Drawing ordered sketches

When you click the Sketch button and then select a reference plane or planar face,
a profile view is displayed. You can then use the drawing commands to draw 2D
geometry.

The sketch elements you draw are assigned to the active layer. For example, when
working with a complex sketch that will be used to construct a lofted feature, you
may want to arrange the elements on multiple layers.

Note

For more information about 2D drawing in Solid Edge, see the following
related topics: Drawing in Solid Edge and Drawing Profiles.

You can add dimensions and relationships to control the positions and sizes of the
profiles. You can also define functional relationships using the Variables command.
You can use the Save and Save All commands to save the sketch while you create
them. When you have finished drawing, close the profile view using the Return
button on the command bar.

For more information on drawing sketches, see the Drawing 2D elements Help topic.

Sketches and PathFinder

Sketches are represented in the PathFinder tab just like features are. You can
display or hide them from the feature tree with the PathFinder Display: Sketches
command on the shortcut menu. You can use PathFinder to reorder or rename a
sketch just as you would any feature.
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Displaying sketches

You can control the display of all the sketches in a document or individual sketches.
To display or hide all sketches, use the Show All: Sketches and Hide All: Sketches
commands. To display or hide individual sketches, select a sketch in the application
window or PathFinder, then use the Show and Hide commands on the shortcut menu.

You can also control the display of elements in a sketch by assigning the sketch
elements to a logical set of layers, and then display or hide the layers to control the
display of the sketch elements.

When a sketch is active, it is displayed using the Profile color. When a sketch is not
active, it is displayed using the Construction color. You can set the colors you want
using the Options command.

Using sketches to construct features

You can use sketches to construct features in the following ways:

* Directly, by clicking the Select From Sketch button on the feature command bar.

¢ Indirectly, by clicking the Draw button on the feature command bar and then
associatively copying sketch geometry onto the active profile plane using the
Include command.

Using sketches directly

You can use sketch profiles directly if no modifications to the profile are required.
When constructing an ordered feature, click the Select From Sketch button on the
feature command bar. You can then select one or more sketch profiles. When you
click the Accept button on the command bar, the profiles you selected are checked to
make sure they are valid for the type of feature you are constructing. For example, if
you are constructing an ordered base feature, the profile you select must be closed. If
you select an open profile or more than one profile, an error message is displayed.
You can then select the Deselect (x) button on the command bar to clear the selected
profiles.

Ordered features constructed using sketched profiles are associative to the sketch
and will update when the sketch is edited.
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Using sketches indirectly

If the sketch profile requires modification before using it to construct a feature, you
must first copy it to the active profile plane using the Include command. When you
click the Draw Profile button on the feature command bar, and define the profile
plane you want, a profile view is displayed. You can then use the Include command
to copy elements from sketch profiles to the active profile plane.

After you have copied sketch elements, you can use the drawing commands to modify
them. For example, you may need to add elements to the profile not contained in
the sketch. You can also add dimensions and relationships between the elements on
the active profile plane and the sketch.

The sketched elements you copy are associative to the sketch and will update if the
sketch dimensions are edited.
Editing and modifying sketches

You can modify sketch elements using the command bar or the element’s handles.
When you modify an element, other elements may also change.

Selecting Elements

You can use the Select Tool to select elements in several ways:

e To select an individual element, position the cursor over the element and
click when the element highlights.

¢ To select multiple elements, press the Ctrl or the Shift key while you select
the elements.

e To select all 2D elements, press Ctrl+A. The Select Tool command does not
need to be active for this to work.

e To deselect an element, press the Shift or Ctrl key and click the element.

¢ To select multiple elements using a fence, drag the cursor to define a
rectangular fence. You can use the Selection Options button on the Select
Tool command bar to specify the selection criteria you want.

Command bars

After you select an element, you can modify it by changing its values on a
command bar. For example, you can change the length of a line by typing a new
value in the Length box on the command bar.
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Element handles

You can use an element’s handles to modify an element. An element handle is
represented by a solid square on the element, such as the end of a line or the
center of an arc. You can dynamically drag a handle to modify an element. First,
select the element, then drag the handle to modify it.

e Lines - Drag a handle to modify the length or angle of a line.
® Arcs - Drag an endpoint, midpoint, or center point handle to modify an arc.

¢ Fillets and Chamfers - Drag the handle to modify the size of a fillet or
chamfer.

Sketches and revolved features

Sketches that are used for constructing revolved ordered features must have an axis
defined in the sketch. If you select a sketch profile that does not have an axis, an
error message is displayed. You will have to cancel the revolved feature you are
constructing, then open the sketch to define the axis.

Sketches and the swept and loft commands

Drawing sketches can be especially useful when constructing swept and lofted
features. Because the Sketch command allows you to define relationships between
profiles on separate planes, you can more easily define the relationships you need

to control these features properly. Additionally, the ability to exit a sketch profile
window without creating a feature can be especially useful when drawing the profiles
for swept and lofted features.

Converting 2D drawing view data to a 3D sketch

You can use the Create 3D command to convert two-dimensional drawing view data
into a three-dimensional sketch.

The command displays the Create 3D dialog box that prompts you for the drawing
view elements you want to include in the sketch.

Before selecting the elements that you want to include in the sketches, you need to
select a template to create a part, assembly, or sheet metal file. After you select a
template file, specify the projection angle that you want to use when the sketches are
created in the new document. After you specify the projection angle, select the view
type of the elements you want to include in the sketch:

¢ Folded principal views are orthogonal or aligned with the primary view. You can
select this view type to define the primary view.

¢ Folded auxiliary views are true auxiliary views that are generally derived from
principal views and require a fold line to determine the edge or axis around
which you want to fold the view.

e Copy views are not orthogonal and they may not actually align with the primary
view. These views are placed as sketches on the same plane as the last principal
view defined in the draft file.
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After you define this information, you are ready to select the geometry to create
the sketches. You can include lines, arcs, circles, curves, and polylines and line
strings created with imported data. You can drag the mouse to fence elements or
press the Shift key and click each element to select more than one element.

If you select the Fold Principal Views option or Fold Auxiliary Views option and
it is not the primary view, you can click the Fold Line button after you select all
of the elements for the view. The Fold Line button allows you to define a line or
point in an orthogonal or auxiliary view on which to fold the primary view.

If you want to define another view, click the New View button and select the
next view.

O[] O

————————
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Continue this process to define any additional views.

After you define all views, click the Finish button to launch the Part or Sheet
Metal environment to create the model file in which the views are placed as
sketches.
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Drawing commands

The commands for creating and manipulating sketch elements are located on the
Sketching tab (A) in the Draw group (B).
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Drawing 2D elements

In Solid Edge, you can draw 2D elements to help you complete a variety of tasks. For
example, you can use 2D elements to construct features in the Part environment and
to draw layouts in the Assembly environment.

In the Draft environment, you can use 2D drawing tools to complete a variety

of tasks such as drawing sketches from scratch on the 2D Model sheet or in 2D
views, creating background sheet graphics, and defining cutting planes for section
views. The drawing commands, relationships, and dimensions work similarly in
all environments.

Drawing commands and tools

You can draw any type of 2D geometric element in Solid Edge, such as lines, arcs,
circles, B-spline curves, rectangles, and polygons.

€

You can also use Solid Edge to do the following:

e Move, rotate, scale, and mirror elements

e Trim and extend elements

¢ Add chamfers and fillets

¢ (Create precision graphics from a freehand sketch
¢ Change the color of elements

Tools that work with the drawing commands—IntelliSketch, Intent Zones, and
Grid—allow you to easily relate elements to each other, define your drawing
intentions as you sketch, and provide precise coordinate input relative to any key
position in the drawing.

Drawing command input

Use Solid Edge drawing commands to provide input by clicking in the graphics
window, or by typing values in command bar boxes. No strict input order is required.

It is often productive to use a combination of graphics window and command bar
input. For example, you can type a line length in the command bar, press the Enter
or Tab key to lock the value, then set the orientation angle of the line in the graphics
window. Or you can use the drawing command dynamics to get a graphic idea of
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the size and orientation you want, then type values in the command bar boxes to
provide more precise input.

You can use the Line Color option on the element command bar to apply colors
to 2D elements. You can click the More option on the Colors dialog box to define
custom colors.

Drawing dynamics

As you draw, the software shows a temporary, dynamic display of the element you
are drawing (A). This temporary display shows what the elements will look like if
you click at the current cursor position.
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Until you click the point that completely defines the element that you are drawing,
values in the command bar boxes update as you move the cursor. This gives you
constant feedback on the size, shape, position, and other characteristics of the
elements you draw.

When you lock a value by typing it into a command bar box, the dynamic display of
the element you are drawing shows that the value is locked. For example, if you lock
the length of a line, the length of the dynamic line does not change as you move the
cursor to set the angle. If you want to free the dynamics for a value, you can clear
the value box by double-clicking in the box and pressing the Backspace or Delete key.

Applying and displaying relationships

As you draw, IntelliSketch recognizes and applies 2D relationships that control
element size, shape, and position. When you make changes, relationships help the
drawing retain the characteristics you do not want altered.

When a relationship indicator is displayed at the cursor, you can click to apply that
relationship. For example, if the horizontal relationship indicator is displayed when
you click to place the end point of a line, the line will be drawn exactly horizontal.
You can also apply relationships to elements after you draw them.
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Relationship handles displayed on the 2D geometry show you how elements are
related. You can remove any relationship by deleting its handle. You can display or
hide the relationship handles with the Relationship Handles command.

_+_

Maintaining relationships

You can draw and modify 2D elements in the way that best suits your design
needs. You can make your assembly layouts and drawings associative by applying
relationships, or you can draw them freely, without relationships. When you draw
2D elements in a part document, 2D relationships are maintained.

Maintaining relationships between 2D elements makes the elements associative (or
related) to each other. When you modify a 2D element that is related to another
2D element, the other element updates automatically. For example, if you move a
circle that has a tangent relationship with a line, the line also moves so that the
elements remain tangent.

You can draw elements freely, or non-associatively. When you modify a
non-associative portion of an assembly sketch or drawing, the changed elements
move freely, without changing other portions of the design. For example, if you move
a circle that is tangent to a line (but does not have a tangent relationship with the
line) the line does not move with the circle.

To control whether you draw and modify 2D elements freely or associatively in
layouts and drawings, use the Maintain Relationships command in the Assembly
and Draft environments.

Note

When you construct a synchronous feature using the 2D elements, the sketch
elements are moved to the Used Sketches collector in PathFinder.
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How 2D relationships work

An element that has no relationships applied can be moved and changed in various
ways. For example, when there are no relationships between two lines (A), the
lines can be moved and changed without affecting each other. If you apply a
perpendicular relationship between the two lines (B), and move one line, the lines
remain perpendicular.

-

®

When you apply a relationship between elements, the relationship is maintained
when you modify either element. For example:

e If aline and an arc share a tangent relationship, they remain tangent when
either is modified.

Ll

e If aline and arc share a connect relationship, they remain connected when
either is modified.

_h.

Relationships also maintain physical characteristics such as size, orientation, and
position.

¢  You can make the size of two circles equal with an equal relationship.
¢  You can make the orientation of two lines parallel with a parallel relationship.

¢ You can connect a line and an arc with a connect relationship.
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A relationship can also maintain a physical characteristic of an individual element.
For example, you can make a line horizontal. The line remains horizontal even
if you change its position and length.

/N

Construction elements

For 2D elements you draw in a part or assembly document, you can specify that the
element is a considered a construction element. The Construction command on
the Sketching tab allows you to specify that an element is a construction element.
Construction elements are not used to construct features—they are used only as
drawing aids. The line style for a construction element is dashed.
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Intent Zones

Solid Edge uses intent zones to interpret your intentions as you draw and modify
elements. Intent zones allow you to draw and modify elements many ways using few
commands. You do not need to select a different command for every type of element.

How intent zones work

When you click to begin drawing certain elements, the software divides the region
around the clicked position into four intent zone quadrants. For example, when
drawing a line that is connected to a circle, four intent zones are displayed around
the point you clicked (A).

®

Two of these intent zones allow you to draw the line tangent to the circle. The other
two intent zones allow you to draw the line perpendicular to, or at some other
orientation relative to the circle.

By moving the cursor through one of these intent zones on the way to your next click
location, you can tell the software what you want to do next. This allows you to
control whether the line is tangent to the circle (A), perpendicular to the circle (B), or
at some other orientation (C).

N
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The last intent zone you move the cursor into is the active zone. To change the active
intent zone, move the cursor back into the zone circle, and then move the cursor out
through the intent zone quadrant to the position where you want to click next.

Intent zone size

You can change the size of the intent zones with the IntelliSketch command. The
Intent Zone option on the Cursor tab on the IntelliSketch dialog box allows you to
set the intent zone size.

(OO
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Drawing lines tangent or connected to curved elements

Using intent zones with the Line command, you can draw a line tangent to a circle or
arc. Or you can draw a line that is connected to the circle or arc, but not tangent to it.

To draw an line tangent to a circle, first click a point on the circle (A) to place the first
end point of the line. Then move the cursor through the tangent intent zone. As you
move the cursor, the line remains tangent to the circle. Position the cursor where you
want the second end point of the line (B), then click to place the second end point.

If you do not want the line to be tangent to the circle, you can move the cursor back
into the intent zone region and out through one of the perpendicular zones (A) before
clicking to place the second end point of the line. When you move the cursor through
the perpendicular zones, you can also draw the line such that it is not perpendicular
to the circle (B) and (C).

Ny N
o

The Line command also allows you to draw a connected series of lines and arcs. You
can use the L and A keys on the keyboard to switch from line mode to arc mode.
When you switch modes, intent zones (A) and (B) are displayed at the last click point.

1 25 - 7

The intent zones allow you to control whether the new element is tangent to,
perpendicular to, or at some other orientation to the previous element.
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Drawing tangent or perpendicular arcs

You can use intent zones to change the result of the Tangent Arc command. To draw
an arc tangent to a line, first click a point on the line to place the first end point of
the arc. Then move the cursor through the tangent intent zone and click to place
the second end point of the arc.

N
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If you do not want the arc to be tangent to the line, you can move the cursor back
into the intent zone region and out through the perpendicular zone before clicking to
place the second end point of the arc.

L
!

Drawing arcs by three points

When you use the Arc By 3 Points command, intent zones allow you to input the three
points in any order. You can also use intent zones to change the arc direction. The
intent zone used with the Arc By 3 Points command is not divided into quadrants.
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Construction Geometry

You can use construction geometry to help you draw and constrain a profile, but the
construction geometry is not used to construct the surfaces for the feature. When the
feature is created, the construction geometry is ignored. The Construction command
is used to change a profile element or sketch element into a construction element.

¢ Construction elements use the double-chain line style so you can distinguish
them from other elements.

¢ For example, you can use 45 degree construction lines to control the location of
the tabs on the profile or sketch.

¢ The construction lines make it easier to edit the location of the tabs, but the
construction lines are not used to produce the solid model.
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Modifying 2D elements

Solid Edge provides a wide range of tools for modifying 2D elements. 2D drawing
and modification tools work together smoothly, so that you can modify your profiles,
sketches, and 2D drawings as you work.

Using element handles

You can change the size, position, or orientation of an element with the cursor. When
you select an element with the Select tool, its handles are displayed at key positions.

You can change the shape of a selected element by dragging one of its handles. The
first figure shows the effect of dragging an end point handle. The second figure
shows the effect of dragging the midpoint handle.
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Moving and copying elements with the mouse

You can also drag a selected element to move it without changing its shape. Position
the cursor so it is not over a handle, then drag the element to another location.
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To copy an element, hold the Ctrl key while you drag.

+
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Applying relationships between elements

You can apply geometric relationships as you draw or after you draw. To apply a
geometric relationship onto an existing element, select a relationship command and
then select the element to which you want to add the relationship. When you apply a
relationship to an element, the element is modified to reflect the new relationship.

2

If a line and arc are not tangent (A), applying a tangent relationship modifies one or
both elements to make them tangent (B).

RIS

When you use relationship commands, the software allows you to select only elements
that are valid input for that command. For example, when you use the Concentric
command, the command allows you to select only circles, arcs, and ellipses.
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Changing relationships

You can delete a relationship as you would delete any other element by selecting a
relationship handle, then press the Delete key on the keyboard.

Dimensions as relationships

Driving dimensions are relationships that allow you to maintain characteristics
such as the size, orientation, and position of elements. When you place a driving
dimension on or between elements, you can change the measured elements by
editing the dimensional value. You do not have to delete or redraw elements at
different sizes.

For example, you can dimension the radius of an arc to maintain its size (A), and
then edit the value of the radius dimension to change its size (B).

R 20
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To create dimensional relationships, select a dimension command and click the
elements you want to control.

Changing elements with relationships

When you modify 2D elements, elements with maintained relationships
automatically update to honor the relationship. For example, if you move an element
that shares a parallel relationship with another element, the other element moves
as needed to remain parallel. If a line and an arc share a tangent relationship, they
remain tangent when either is modified.

If you want to change an element by adding or removing a relationship, and the
element does not change the way you expect, it may be controlled by a driving
dimension. You can toggle the dimension from driving to driven, then make the
change.
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Element modification: trimming, extending, splitting, filleting, chamfering,
offsetting, and stretching

Whether your sketching technique is to start big and whittle away or to start small
and build up, relationships make it possible to sketch and evolve, rather than draw
every element to its exact measurements. Solid Edge modification tools allow you to
change a sketch and still maintain applied relationships.

Solid Edge provides commands to trim, extend, or split elements.

SN

The Trim command trims an element back to the intersection with another element.
To use the command, click on the part to trim.

i
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You can also select the elements you want to trim to. This selection overrides
the default option of trimming to the next element only. To select an element to
trim to, press the Ctrl key while selecting the element to trim to. For example, in
normal operations, if you selected line (A) as the element to be trimmed, it would be
trimmed at the intersection of the next element (B). However, you can select the
edges (C) and (D) as the elements to trim to and the element will be trimmed at
the intersection of those edges.

| ©
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The Trim Corner command creates a corner by extending two open elements to
their intersection.

The Extend to Next command extends an open element to the next element. To do
this, select the element and then click the mouse near the end to extend.

(-

You can also select an element to extend to. This selection overrides the default
option of extending to the next element only. To select an element to extend to,
press the Ctrl key while selecting the element to extend to. For example, in normal
operations, if you selected line (A) as the element to be extended, it would be
extended to the intersection of the next element (B). However, you can select edge
(C) to extend the line to that edge.

| &) B |
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The Split command splits an open or closed element at the location you specify. When
splitting elements, appropriate geometric relationships are applied automatically.
For example, when splitting an arc, a connect relationship (A) is applied at the split
point, and a concentric relationship (B) is applied at the center point of the arcs.

®
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Fillet and Chamfer commands combine drawing and trimming operations.

=
e

The Offset command draws a uniform-offset copy of selected elements.

TR

You cannot select model edges with this command. If you want to offset model edges,
use the Include command.

The Symmetric Offset command draws a symmetrically offset copy of a selected
center line.

i
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The Stretch command moves elements within the fence and stretches elements
that overlap the fence.
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Relationships are added or removed as necessary during element modification. If
you trim part of a circle and more than one arc remains, concentric and equal
relationships are applied between the remaining arcs.
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For example, you typically begin designing with key design parameters. You would
draw known design elements in proper relation to one another (A) and then draw
additional elements to fill in the blanks (B).

Q¢

As you draw, you may need to modify elements to create a valid profile, or to make
a drawing look the way you want it to (C-F). You can use modification commands
such as Trim and Extend to modify the elements. The relationships are maintained
and additional relationships are applied.
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Element manipulation: rotating, scaling, mirroring, copying, and deleting

Tools are provided for moving, rotating, scaling, and mirroring elements. These tools
can also be used for copying. For example, you can make a mirror copy, or you can
cut or copy 2D elements from another application and paste them into the profile
window, the assembly sketch window, or a drawing.

When you manipulate elements that have relationships, the relationships are
retained when possible. For example, if you make a copy of two related elements, the
relationship is also copied. However, if you copy one of two elements that are related
to each other, the relationship is not copied.

Relationships that are no longer applicable after a manipulation are automatically
deleted. For example, if you delete one of a pair of parallel lines, the parallel
relationship is deleted from the remaining line.

The Rotate command turns or turns and copies 2D elements about an axis. The
command requires you to specify a center point for the rotation (A), a point to rotate
from (B), and a point to rotate to (C).

<
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The Scale command uses a scale factor to proportionally scale or scale and copy

2D elements.
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The Mirror command mirrors or mirror copies 2D elements about a line or two points.

<
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The Delete command removes 2D elements from the profile or sketch window.
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Applying colors and patterns to closed boundaries

A boundary in a Solid Edge drawing, sketch, or profile can be filled with a pattern
or solid color.

@

A fill is like other elements in that you can format it and move it around, but the
fill is always associated with a boundary. The boundary can be made up of more
than one element.

Modifying fills

A fill can exist only inside a closed boundary. A fill is associative, which means

it maintains its original orientation to an element regardless of the way you
manipulate the element. For example, if you move the boundary, the fill moves with
it. If you change the boundary, the fill changes to conform to the new boundary area.
You can delete a fill the same way you would delete an element.

Fill insertion point

¢  When you click inside an object to fill it, the cursor location designates the fill
insertion point.

= 1 =
aj

<+
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e The fill insertion point is also the fill handle. You can select the fill handle and
drag the fill to another object.

e Ifyou use the Redo Fill option to refill the area based on a new boundary, the
insertion point designates which side of the object will be refilled.

= 1 =
[y o

Formatting fills

Formatting a fill is similar to applying formats to an element. You can apply unique
formats to fills with the Properties command or by setting options on the Fill
command bar. To make several fills look the same, you can apply a fill style by
selecting the style on the command bar.

The software provides fill styles for various engineering standards, such as ANSI,
ISO, and AIA. You can modify an existing fill style or create a new one with the
Style command.
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Sketch geometric relationships

The sketch relationship commands are located on the Sketching tab (A) in the
Relate group (B).

Sketch relationships do not migrate to the feature created from them.
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Geometric Relationships

Geometric relationships control the orientation of an element with respect to another
element or reference plane. For example, you can define a tangent relationship
between a line and an arc. If the adjoining elements change, the tangent relationship
is maintained between the elements.
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Geometric relationships control how a sketch changes when edits are made.
IntelliSketch displays and places geometric relationships as you draw. After you
complete the sketch, you can use the various relationship commands and the
Relationship Assistant to apply additional geometric relationships.
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Relationship Handles

Relationship handles are symbols used to represent a geometric relationship
between elements, keypoints, and dimensions, or between keypoints and elements.
The relationship handle shows that the designated relationship is being maintained.

Relationship Handle
Collinear

v
[

Connect (1 degree of freedom)
Connect (2 degrees of freedom)

Concentric
Equal
Horizontal/Vertical

o & =

Tangent
Tangent (Tangent + Equal Curvature)

Tangent (Parallel Tangent Vectors)

Tangent (Parallel Tangent Vectors + Equal Curvature)

KOO OO -+

Symmetric

Parallel

=t
.\-H'\-\.
HH"'I-I

Perpendicular
Fillet
Chamfer

Link (local)

Link (peer-to-peer)

Link (sketch to sketch)
Rigid Set (2-D elements)

O3age ™ o

In some cases, more than one relationship may be required and displayed at the
same location on the profile. For example, a connect relationship and a tangent
relationship can be used where an arc meets a line.
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Displaying Parents for a Relationship

When modifying a profile or sketch, it can be useful to determine the parent
elements for a relationship. When you select a geometric relationship, the parents
highlight. For example, when you select the horizontal relationship shown in the
first illustration, the left vertical line and the circle are highlighted as the parent

elements.

This can be useful when multiple relationships are in the same location and you
need to delete one relationship. In this situation, you can use QuickPick to highlight
the relationship, and the parent elements are displayed using a dashed line style.

e e QuickPick BHEHE
y e
/ ‘I e
-——r T8 | " End paint
A - S A End poink
QuickPick BHEA
AT " End paink

<o) -
- A" End paint

Collinear

The Collinear command forces two lines to be collinear. If the angle of one of the
lines changes, the second line changes its angle and position to remain collinear

with the first.

/ 4
i
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Connect

The Connect command joins a keypoint on one element to another element, or
element keypoint. For example, you can apply a connect relationship between the
endpoints of two elements. Establishing a connect relationship between element
endpoints helps you draw a closed sketch. The symbol for connected endpoints
displays a dot at the center of a rectangle.

i - 7

L I i
= T =

You can also use the Connect command to connect the endpoint of an element to any
point on another element, not necessarily an endpoint or keypoint. This is called

a point-on-element connection, and the symbol resembles an X. For example, the
endpoint of the top horizontal line on the right side of the profile is connected to
the vertical line, but not at an endpoint.

- . |
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When drawing profiles, pay close attention to the relationship indicator symbols
that IntelliSketch displays, and try to draw the elements as accurately as possible.
Otherwise, you may accidentally apply a connect relationship in the wrong location,
which can result in an invalid profile. For example, for a base feature you may
accidentally create an open profile, rather than the required closed profile.

Tangent

The Tangent command maintains tangency between two elements or element groups.
H

When you apply a tangent relationship, you can use the Tangent command bar to
specify the type of tangent relationship you want:

e Tangent
e Tangent + Equal Curvature

e Parallel Tangent Vectors
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e Parallel Tangent Vectors + Equal Curvature

A simple tangent relationship is useful when you want a line and an arc, or two arcs
to remain tangent. The other options are useful in situations where a b-spline curve
must blend smoothly with other elements. The Tangent + Equal Curvature, Parallel
Tangent Vectors, and Parallel Tangent Vectors + Equal Curvature options require
that the first element you select is a b-spline curve.

Note

You can also apply a tangent or connect relationship to an end-point connected
series of elements to define a profile group. For more information on profile
groups, see the Working With Profile Groups topic.

Perpendicular

The Perpendicular command maintains a 90-degree angle between two elements.

—

Horizontal/Vertical

The Horizontal/Vertical command works in two modes. In one mode, you can fix the
orientation of a line as either horizontal or vertical by selecting any point on the line
that is not an endpoint or a midpoint.

o

4+7

In the second mode, you can apply vertical/horizontal relationships between graphic
elements by aligning their midpoints, center points, or endpoints so that their
positions remain aligned with respect to each other.
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Equal

The Equal command maintains size equality between similar elements. When this
relationship is applied between two lines, their lengths become equal. When applied
between two arcs, their radii become equal.

A

Parallel

The Parallel command makes two lines share the same angled orientation.

¥

The Concentric command maintains coincident centers for arcs and circles.

Concentric

Symmetric

You can use the Symmetric command to make elements symmetric about a line or
reference plane. The Symmetric command captures both the location and size of

the elements.
O | O ‘ @
—-
| O
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Rigid Set

You can use the Rigid Set command to add a rigid set relationship to a group of
2-D elements.

O O
© .
O @,
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Drawing Tools

Solid Edge provides tools to help you draw quickly and precisely in a variety of
situations.

Grid
Grids help you draw with precision when the endpoints of elements you are
drawing fit within regular intervals.

IntelliSketch

IntelliSketch helps you create, and optionally maintain, geometric relationships
between elements. As you draw, IntelliSketch recognizes the opportunity to
relate new elements to existing elements and displays visual cues that help make
elements connected, tangent, collinear, perpendicular, parallel, and so forth.

Based on your preference, Solid Edge will either maintain the relationships
that IntelliSketch creates or only use IntelliSketch to create new elements with
precision, without maintaining relationships as you add and change geometry.

Projection Lines

Projection lines help you maintain alignment of key points, for example between
related 2D Drawing Views of a model. Projection lines fulfill the function of the
squares, triangles, and parallel rules used in classical drafting.
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Working with grids

The grid helps you draw and modify elements relative to known positions in the
working window. It displays a series of intersecting lines or points, and X and Y
coordinates, which enable you to draw 2D elements with precision. You can use the
grid with all sketching, dimensioning, and annotation functions. It also works with
IntelliSketch and the Select command.

For example, you can use the grid to:

¢ Draw elements at known locations, draw elements known distances apart, and
so forth. For an example, see Help topic Draw a line with a grid.

¢ Align dimensions and annotations by snapping them to grid points or lines. Only
bolt hole circles and center marks cannot be snapped to a grid. For an example,
see Help topic Place a dimension or annotation using a grid.

il

synchronous environment

Yt -E{]'.Ulﬂ\]ﬁﬂ'l

ordered environment
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Displaying the grid and setting options

Use the Grid Options command to open the Grid Options dialog box, where you can
turn the grid on and off. When the Show Grid option is set, the grid is displayed
whenever you create or modify 2D elements.

You also can use the Grid Options dialog box to:

¢ Turn alignment lines on and off.

e Turn snap-to-grid on and off.

e Turn coordinate display on and off.
¢ (Change grid spacing.

e Change grid line color.

To change the grid origin line colors, you must change the Select and Highlight
colors on the Colors page in the Solid Edge Options dialog box.

How grids work in the ordered environment

The grid is displayed in Draft and in profile and sketch mode as you draw, dimension,
and annotate 2D elements. The X and Y coordinates it displays are relative to an
origin point (A), which you can position anywhere in the window. The origin point is
marked by the intersection of the X and Y origin lines.

As you move the cursor, the horizontal and vertical distance between the cursor
position and the origin point is dynamically displayed (B).

If the Snap To Grid option is on when you add dimensions and annotations, they will
snap to grid lines and points.

How grids work in the synchronous environment

The grid is available for drawing and editing 2D elements, and for adding 2D
dimensions and annotations.
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Grid visibility is somewhat different in Draft than in synchronous modeling
environments. In Draft, when the grid is turned on, it is always visible. In
synchronous modeling, the grid is visible only when a sketch plane is locked.

In 3D environments, the grid helps you draw horizontally and vertically with respect
to part edges and model faces by displaying a series of intersecting lines or points,
and by displaying alignment lines. The grid also helps you draw with precision by
displaying X and Y coordinates that are relative to an origin point (A), which you
can position anywhere in the window.

As you move the cursor, the horizontal and vertical distance (B) and orientation
between the cursor position and the origin point is displayed and updated.

If the Snap To Grid option is on when you add dimensions and annotations, they will
snap to grid lines and points.
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Recognizing the grid origin

The grid origin is marked by the intersection of the X and Y origin lines.

In ordered profile and sketch, the default display mode is a red dashed line
for the X axis and a green dashed line for the Y axis. The user-defined grid
origin point is marked by a circle and dot. The default origin is at the center of
the profile or sketch reference plane.

In Draft, the default display mode is a red dashed line for the X axis and a
magenta dashed line for the Y axis. The user-defined grid origin point is marked
by a concentric circle and dot. The default origin is the (0,0) location of the
drawing sheet.

j %= 70.00 mn
¥ 70,00 m

G ]

In the synchronous modeling environment, the default display color scheme
matches that of the user-defined origin triad in the center of the graphics
window. The X axis is a red line, and the Y axis is green. These lines are solid in
the positive direction and dashed in the negative direction. There is no marker
at the user-defined origin point. The default origin is the 0,0,0 center of the
currently locked sketch plane.

oy
—
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Moving the grid origin

You can move the grid origin point using either of these commands:

¢ Use the Reposition Origin command % to move the origin to a user-defined
location. This is helpful when you want to do any of the following:

— Add dimensions or constraints that are horizontal or vertical to a model edge.

— Draw lines and other elements at a precise distance from another element
at a known location.

— Offset a series of elements by the same distance from a known location.

e To automatically reset the origin point to match the origin of the drawing sheet

or working plane, use the Zero Origin command L)
Note
The Reposition Origin and Zero Origin commands are available in synchronous
modeling environments only when a sketch plane is locked.

See the Help topic, Reposition the grid origin point.

Changing the grid orientation

In ordered profile and sketch, the default orientation for the x-axis of the grid is
horizontal to the profile or sketch reference plane. You can reorient the x-axis to any
angle using the Angle option on the Grid Options dialog box.

In the synchronous modeling environment, the orientation of the grid axes matches
the origin axes of the currently locked sketch plane. When you lock onto a different
sketch plane, the origin axes reorient to the new plane. You can use the Reposition
Origin command to do the following:

¢ Change the grid angle. See the Help topic, Reposition the sketch plane origin.

e Ensure that dimensions placed on coplanar geometry remain horizontal and
vertical. See the Help topic, Set sketch plane horizontal and vertical for
dimensioning.

In Draft, the default orientation for the X-axis of the grid is horizontal. You can

reorient the X-axis to any angle using the Angle option on the Grid Options dialog
box.
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IntelliSketch

IntelliSketch is a dynamic drawing tool used for sketching and modifying elements.
IntelliSketch allows you to sketch with precision by specifying characteristics of
the design as you sketch.

For instance, IntelliSketch allows you to sketch a line that is horizontal or vertical,
or a line that is parallel or perpendicular to another line or tangent to a circle. You
can also draw an arc connected to the end point of an existing line, draw a circle
concentric with another circle, draw a line tangent to a circle—the possibilities
are too numerous to list.

IntelliSketch places dimensions and geometric relationships on any new 2D elements
as you draw them. You can use another tool, the Relationship Assistant, to place
dimensions and relationships automatically on existing profile elements.

How IntelliSketch works

As you draw, IntelliSketch tracks the movement of the cursor and shows a temporary,
dynamic display of the element you are drawing. This temporary display shows what
the new element will look like if you click at the current position.

IntelliSketch gives you more information about the element you are drawing by
displaying relationships between the temporary, dynamic element and the following:

e Other elements in the drawing
e Horizontal and vertical orientations
¢ The origin of the element you are drawing

When IntelliSketch recognizes a relationship, it displays a relationship indicator

at the cursor. As you move the cursor, IntelliSketch updates the indicator to show
new relationships. If a relationship indicator is displayed at the cursor when you
click to draw the element, the software applies that relationship to the element. For
example, if the Horizontal relationship indicator appears when you click to place the
second end point of a line, then the line will be horizontal.

.
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IntelliSketch relationships

You can set the types of relationships you want IntelliSketch to recognize on the
Relationships page on the IntelliSketch dialog box. IntelliSketch can recognize one
or two relationships at a time. When IntelliSketch recognizes two relationships, it
displays both relationship indicators at the cursor.

IntelliSketch locate zone

You do not have to move the cursor to an exact position for IntelliSketch to recognize
a relationship. IntelliSketch recognizes relationships for any element within the
locate zone of the cursor. The circle around the cursor crosshair or at the end of the
cursor arrow indicates the locate zone. You can change the size of the locate zone
with the IntelliSketch command on the Tools menu.

—_é .

Alignment indicators

IntelliSketch displays a temporary dashed line to indicate when the cursor position
is horizontally or vertically aligned with a key point on an element.

&

Infinite elements

IntelliSketch recognizes the Point On Element relationship for lines and arcs as if
these elements were infinite. In the following example, IntelliSketch recognizes

a Point On Element relationship when the cursor is positioned directly over an
element and also when the cursor is moved off the element.

1-78 Solid Edge fundamentals mt01413-s-1040



Sketching

Center points

IntelliSketch displays an indicator at the center point of an arc or circle to make this
keypoint easy to locate.

+

Snapping to points

When drawing and manipulating 2D elements, you can use shortcut keys with
QuickPick to snap to keypoints and intersection points. This also applies the point
coordinates as input to the command in progress.

Once you have highlighted the element you want to snap to with the cursor, you can
use these shortcut keys to snap to points:

e Midpoint - press M.

e Intersection point - press I.
¢ (Center point - press C.

e Endpoint - press E.

To learn more, see Selecting and snapping to points.

Sweep angle lock at quadrants

When you draw tangent or perpendicular arcs, the arc sweep angle locks at quadrant
points of 0, 90, 180, and 270 degrees. This allows you to draw common arcs without
typing the sweep value on the command bar.

A temporary dashed line appears from the arc endpoint to the center line of the arc
to notify you that the arc is at a quadrant.

:TF 90°

Automatic dimensioning

You can use options on the Auto-Dimension page in the IntelliSketch dialog box
to automatically create dimensions for new geometry. The page provides several
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options to control when the dimensions are drawn as well as whether to use
dimension style mapping or not.

You can use the Auto-Dimension command as a quick way to turn automatic
dimensioning on and off.

Example: Draw a horizontal line

You can use IntelliSketch to draw a line that is exactly horizontal. You can apply a
horizontal relationship as you draw the line, or draw the line without a horizontal
relationship.

T
@ @ ® © D

1. Choose the IntelliSketch command ' “** on the Home tab or the Sketching tab.

2. In the IntelliSketch dialog box, on the Relationships tab, set the Horizontal
Or Vertical option, and then click OK.

3. Choose the Line command.

4. Click where you want to place the first end point of the line, anywhere in the
application window (A).

5. Move the cursor around in the window (B). Notice that the dynamic line display
always extends from the end point you just placed to the current cursor position.
You may also see IntelliSketch relationship indicators displayed at the cursor.

6. Move the cursor to make the dynamic line approximately horizontal.

7. When the IntelliSketch Horizontal relationship indicator is displayed at the
cursor (C), click to place the second end point.

IntelliSketch places a horizontal relationship handle on the new line (D).
Tip

Relationship handles can be displayed or hidden with the Relationship
Handles command.
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Tip

To snap to an intersection point or a keypoint, locate the element(s) with the
cursor and then press one of these shortcut keys.

e Midpoint of a line or arc: press M.

e Intersection point of lines, circle, curves, and arcs: press 1.

¢ (Center point of a circle or arc: press C.

e Endpoint of a line, arc, or curve: press E.

For intersection points—If there are multiple eligible points located, then

QuickPick opens and lists them. In QuickPick, click to select the point you
want.

Example: Draw a line connected to another line

You can use IntelliSketch to connect an element you are drawing with an existing
element. You can apply a connect relationship as you draw the lines, or draw the line
without a connect relationship.

iy
T -~

@ ©

1. Choose the IntelliSketch command .

2. In the IntelliSketch dialog box, on the Relationships tab, set the End Point
option, and then click OK.

3. Choose the Line command.

4. Move the cursor to the end of a line in the application window. As you move the
cursor over it, the line is highlighted and IntelliSketch displays the End Point
relationship indicator at the cursor.

5. While IntelliSketch displays the relationship indicator, click to place the first
end point of the new line (A). This end point is connected to the end point of
the previous line.

Tip

Rather than clicking, you can snap to the line end point nearest the cursor
by pressing the E key.

6. Click where you want to place the second end point of the new line.
7. The new line and the previous line have connected end points (B).

IntelliSketch places a connect relationship handle at the point where the two lines
connect (C).
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Tip

Relationship handles can be displayed or hidden with the Relationship
Handles command.

Tip

Relationships are maintained only if the Maintain Relationships command
is set.

Tip

To snap to a keypoint or intersection point, locate the element(s) with the
cursor and then press one of these shortcut keys.

e Midpoint of a line or arc: press M.

¢ Intersection point of lines, circle, curves, and arcs: press 1.

¢ (Center point of a circle or arc: press C.

e Endpoint of a line, arc, or curve: press E.

For intersection points—If there are multiple eligible points located, then

QuickPick opens and lists them. In QuickPick, click to select the point you
want.
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Projection lines

Projection lines are extensions of lines that assist in 2D drawing.

¢  You can use projection lines to help you create new geometry, and any constraints
you create with them remain active even after you turn projection lines off.
For example, in a drawing, you can use projection lines on an auxiliary view to
enable creation of additional views with proper alignment and size.

¢  You can create a line with the projection line option set, or you can edit an
existing line and set the projection line property later.

¢  You can place dimensions and annotations to projection lines. Dimensions and
annotations connect to the defining segment of the projection line (the original
2D line on which the projection line is based).

Projection lines are available as a line property on the Line command bar and on
the Format page of the Element Properties dialog box.
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Distance and area measurement

You can measure distances or areas, even when you are in the middle of another
task. To set the units for measuring distances or areas, use the Properties command
on the Application menu.

Measuring distances in 2D

In the Draft environment, you can measure distance using the Measure Distance
command. These commands measure linear distances or measure the cumulative
linear distance along a series of points. The first point you click establishes the origin
of the measurement (A). After that, you can select any keypoint to see the distance
between it and the origin, as well as the delta distance along each principal axis (B).
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Clicking the keypoint adds it to a series of measurement points. Then you can select
another point to see the new linear distance and deltas (C), or click it to see the
distance between the last two points and the total cumulative distance from the
origin to the last point (D). Click the right button to reset the command.
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Measuring distances and angles in 3D

In the Part, Sheet Metal, and Assembly environments, the Measure Distance
command measures linear distances. The first point you click establishes the origin
of the measurement (A). After that, you can select any keypoint (B) to display the
Measure Distance dialog box which displays the keypoint select type, the true
distance, the apparent screen view distance, and the delta distance along each
principal axis.

i Vi

®

In the Part, Sheet Metal, and Assembly environments, the Measure Angle command
measures angles. You can measure between any two faces or between any three

points.

+

ngle=  GO00°

Measuring minimum distances

In the Part, Sheet Metal, and Assembly environments, you can use the Measure
Minimum Distance command to measure the minimum distance between any two
elements or keypoints. You can use the Select Type option on the Minimum Distance
command bar to filter which type of elements you want to select. When working in
the context of an assembly, you can also use the Activate Part option to activate

the parts you want to measure.
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Measuring normal distances

In the Part, Sheet Metal, and Assembly environments, the Measure Normal
Distance command measures normal distances between a planar element or line and
a keypoint. You can use the Element Types option on the Measure Normal Distance
command bar to filter which type of elements you want to select. You can use the
Key Point option to specify the type of keypoint you want to identify when measuring
the distance. You can use the Coordinate System option to select a user-defined
coordinate system to define one of the points. If you use a coordinate system, the
returned values will be relative to the specified coordinate system. When working
in the context of an assembly, you can also use the Activate Part option to activate
the parts you want to measure.

Measuring areas

The Measure Area command, available only in the Draft environment and in 2D
profiles and sketches, measures the area inside a closed boundary (A). You can also
measure the cumulative area inside more than one closed boundary by holding the
Shift key as you click elements (B). Each time you click, the area of the last element
is displayed, along with the total area. Click another element without holding the
Shift key to reset the command.

Total = B7.13 cme2

@)

Measuring lengths

The Measure Total Length command measures the cumulative length of a select
set of 2D geometry.

Measuring automatically

In addition to the individual distance, area, length, and angle commands, you
can use the Smart Measure command in 2D and 3D environments to measure
automatically based on what you select:

e Select a single 2D element or 3D object to measure its length or its angle or
radius.

e Select two or more 2D elements or 3D objects to measure the distance or angle
between them.

The Smart Measure command works like the Smart Dimension command, except
that it does not place a dimension as a result.
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Copying measurement values

You can copy the highlighted measurement value to the Clipboard by pressing
Ctrl+C. You can then use the copied value as input for another command. For
example, you can paste the copied value into the Line command bar to define the
length of a line. Use the Tab key if you want to highlight a different value.

Measuring drawing view geometry

When you measure model geometry within a drawing view, or when you measure
distances between model edges in two drawing views, you can select the Use
Drawing View Scale check box on the command bar to specify that the measured
value is displayed using the equivalent of the model distance.

Alternatively, you can apply a user-defined scale value by selecting it from the Scale
list on the command bar.

Note

* You can show the scale of a drawing view using the General page (Drawing
View Properties dialog box).

e User-defined scale values are defined in the Drawing View Scales section
of the Custom.xml file, in the Solid Edge Program folder. See the Help
topic, Add custom drawing view scales to Solid Edge.
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Example: Measuring the length of a line

Even when you are in the middle of a task, you can measure distances with the
Measure Distance command. For example, consider the following workflow.

1. Use the Line command to draw a line (A).

2. On the Inspect tab, click the Measure Distance command and measure a
distance (B).

Note

You do not need to exit the Line command before measuring a distance.

3. To exit the Measure Distance command, right-click. The Line command is still
active-you can pick up where you left off.

4. Continue using the Line command (C).
-7 * Distann:e=
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Dimensioning sketches

Dimensioning commands are located in three locations. They are located in the
Dimension group on the Home, Sketching, and PMI tabs.

Home Sketching PrAI
|,/*| P x| Ad f‘/*| P x| Aa f’/*| P 22 | 844 © Wodel Size PMI
¥y of | A vy oe | A ¥y o | A" ® Pixel Size PMI
Smart o . Smart @ . Smart . .
Dimension 5&° A Dimension T3° A Dimension ©3° A
Dimension Dimension Dimension
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Locked dimensions

Sketch dimensions are placed as driving. A driving dimension is colored red. A
driving dimension is also referred to as a locked dimension. A locked dimension
cannot change unless it is edited directly. As sketch geometry is modified, a locked
dimension does not change.

Change a dimension to driven (or unlocked) by selecting the dimension and then
clicking the lock on the Dimension Value Edit QuickBar. A driven dimension is
colored blue. A driven dimension value cannot be selected for editing. It must be
changed to a locked dimension to change its value directly.

- Format &

i o v|

Roundoff:| 12 | [ +—

|——— [ ———=

B5*® l
¥

To change a dimension value of a locked dimension, click the dimension value and
enter a new value.

[- 60 o——=f

B5° l
¥
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Dimension orientation

The orientation of a sketch dimension is controlled by the sketch plane origin. The
sketch plane origin defines the horizontal/vertical direction.

30°

fd
The Sketch View command orients the view to where the dimension text
is horizontal.
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Dimension style

Modify the dimension style settings in the Style dialog box. The Style command is
located on the View tab (A) in the Style group (B).
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Sketches in PathFinder

mt01413-s-1040

= B Sketches
B2 Sketch 1
/7 B2 Sketch 3
= 52 Used Sketches
B2 Sketch 4
B2 Sketch 7

In PathFinder, there are two sketch collectors (Sketches and Used Sketches).

Sketches are stored in a Sketches collector until they are consumed by body
creation or deleted.

The pencil symbol in front of a sketch denotes that its sketch plane is locked.

Unconsumed sketches can be displayed or hidden with a check mark. All
sketches or specific sketches can be hidden or shown.

Sketch elements used to create a feature are removed from the Sketches collector
and placed in the Used Sketches collector.

Used sketches can be highlighted, deleted, renamed or restored.
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Sketches context menu in PathFinder

x Delete
Fename F2
gt | Cut Chrl+X
53| copy Ctrl =0
Group

IEI Create User-Defined Set

Zoom Ta

Lock Sketch Plane
v | Merge with Coplanar Sketches
v || Enable Regions

v || Migrate Geometry and Dimensions

The sketches context menu includes options on how a sketch responds to creation of
regions and feature creation. These options are on a per sketch basis.

Merge with Coplanar Sketches

e If a sketch exists on the locked sketch plane, then any new sketch geometry
merges with the existing sketch.

Enable Regions

¢ Locate regions as sketch geometry forms closed area(s).

Migrate Geometry and Dimensions

e (Consume the sketch geometry used to create features and move into the
geometry into the Used Sketches collector.

¢ (Create the PMI dimensions on the body as the sketch geometry is used to create
features.

1-94 Solid Edge fundamentals mt01413-s-1040



Sketching

Used Sketches context menu in PathFinder

‘ x Delete ‘

Restore

Right-click on a used sketch to bring up the context menu. The Restore command
restores a consumed sketch to the Sketches collector. If a sketch plane exists that is
the same as the used sketch plane, the restored sketch will merge with the existing
sketch.
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Sketch plane origin

reference planes

The origin of a reference plane is system defined. The horizontal direction and the
origin are positioned at the center of the reference plane. To change the reference
origin, use the Reposition Origin command to define the new origin and horizontal
direction.

planar faces

The origin of a sketch on a planar face can be defined before locking the plane. The
system determines a horizontal direction and origin. To change the system defined
origin, cycle through the linear edges on the planar face. The edge displays green.
Press (N) for next edge, (B) to go back to previous edge, (F) to flip the Y direction
and (T) to toggle which end of the edge is used. Once the desired origin is displayed,
click the lock to lock the sketch plane.
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% Reposition origin command

A sketch plane can only contain a single collection of sketch elements. However,
there can be more than one sketch area per sketch plane. In the example, there are
two sketch areas (A and B). Sketch area (A) orizontal/vertical directions are not the
same as sketch area (B. The sketch plane origin can be repositioned to redefine the
horizontal/vertical directions for a particular sketch area.
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~ Zero Origin command
poocfet X 70.00 mim
FEX 2 70.00 mi
At
currently locked sketch plane.
(e
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Note
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The Zero Origin command automatically resets the origin as follows:

e In Draft, the drawing grid origin is reset to the drawing sheet (0,0) coordinate.

¢ In the synchronous environment, both the drawing grid and the sketch plane
origin are reset to the (0,0,0) coordinate and orientation at the center of the

=]

This command is available only when you have locked a sketch plane.
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Reposition origin workflow
Workflow based on using a planar face for a sketch plane.
1. Lock the sketch plane.

2. In the Draw group, choose the Reposition Origin command.

The reposition origin handle displays at the sketch plane origin on the locked
plane (A.

3. Click and drag the handle origin to a new vertex or edge.

This defines the new origin.

4. Click and drag the torus to position the horizontal direction. Select a keypoint
or type in angle to lock the direction.
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Sketch view

| f"fi’r_"l .
Fg

On the View tab®Views group, the Sketch View command orients the active

view normal to the horizontal/vertical direction of the locked sketch plane.
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Sketch consumption and dimension migration

In synchronous part and sheet metal environments, you typically draw 2D sketch
geometry for the purpose of constructing features on a solid model. In the
synchronous environment, when you use sketch elements to construct a feature, the
sketch elements are consumed and the 2D dimensions you placed on the sketch
migrate to the appropriate edges on the solid body, whenever possible.

You can use the Migrate Geometry and Dimensions command command on the
shortcut menu when a sketch is selected in PathFinder to control whether sketch
elements are consumed and dimensions are migrated.

Automatic sketch consumption and dimension migration

By default, the Migrate Geometry and Dimensions command is set for a new
document. The sketch elements are automatically consumed and 2D dimensions
are automatically migrated when you use them to construct features. After you
construct a feature, the 2D sketch geometry is moved to the Used Sketches collector
in PathFinder, and the 2D dimensions are migrated as 3D PMI model dimensions.

You can disable the automatic consumption of sketch elements and migration of
2D dimensions on a sketch-by-sketch basis by clearing the Migrate Geometry and
Dimensions command on the shortcut menu when a sketch is selected in PathFinder.

All model dimensions, whether migrated from sketches or added to edges on the 3D
model directly, are PMI dimensions. PMI dimensions are displayed on PathFinder in
the PMI collection, Dimensions sub-collection.

To learn more about creating and using PMI, see the Help topic, PMI dimensions
and annotations.
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Partially migrated sketches and dimensions

In many cases, only some of the sketch elements on a single sketch are used to
construct a feature. If this is the case, only the selected sketch elements and the
associated 2D dimensions are consumed and migrated.

B ag —= @ ag

During this process, dimensions and constraints may be connected to both body
edges and to remaining sketch geometry. If the sketch contains stacked dimensions,
then some dimensions in the stack may migrate individually. Other dimensions,
such as coordinate dimensions, do not migrate until all of the 2D geometry they are
attached to has been used to construct a feature.

As you continue to construct features using the remaining sketch elements, sketch
elements are consumed and dimensions are migrated.

o0
80

@ 40

Dimension locking status after migration

2D dimensions are locked by default. When they migrate to the 3D model, they
remain locked.

Note

Dimension colors are determined by settings on the Colors page of the Options
dialog box.
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Dimension variable and formula migration

Sketch dimensions that use variables retain the variables after migration to PMI
dimensions. If a sketch dimension is driven by a formula, the formula is maintained
when the dimension is migrated to a PMI dimension. The PMI dimension is still
driven by the formula, but must be driving for the formula to solve properly.
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Working with combinable sketches

You can use the Merge Coplanar Sketches command on the shortcut menu to control
whether a sketch is combined with another coplanar sketch in a synchronous part
or assembly.

Although this command is available in synchronous part, sheet metal, and assembly
documents, the merge property is most useful when working with assembly sketches,
and it also plays a role when converting traditional parts and assemblies into
synchronous documents.

When you set the Merge Coplanar Sketches option for a sketch, the following rules
and conditions apply:

e New sketch elements that are drawn coplanar to the sketch in free space are
added to the existing sketch. To create the new coplanar sketch elements as a
separate sketch, you can select the existing sketch and clear the Merge with
Coplanar Sketches command before you draw the new, coplanar sketch elements.

¢ The sketch will combine with another sketch if the two sketches become coplanar
during a move operation.

¢ In part and sheet metal documents, sketch regions are automatically enabled for
a combinable sketch. When sketch regions are enabled, you can use the Select
tool to construct features using the sketch. You can clear the Enable Sketch
Regions command on the shortcut menu to disable sketch regions.

¢ In part and sheet metal documents, sketch consumption is automatically
enabled for the combinable sketch. When sketch consumption is enabled, sketch
elements are consumed when you construct features from the sketch. You can
clear the Migrate Geometry and Dimensions command on the shortcut menu to
disable sketch consumption.

Unique symbols are used in PathFinder to indicate whether a sketch is a combinable
sketch, noncombinable sketch, or the active sketch.

Legend
i Combinable sketch
o Noncombinable sketch
A 2 Active sketch (combinable active sketch shown)
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Assembly sketches

A noncombinable sketch is most useful when creating layout sketches in an
assembly. Noncombinable sketches make it possible to draw multiple sketches which
are coplanar. This can be useful if you want to create separate, coplanar sketches
that represent individual parts or subassemblies for a new assembly. Noncombinable
sketches makes it possible to show, hide, or move a set of sketch elements easily.

o . = [ ] Sketches
=2 73 Sketch_T
b | EID

Sketch_1
Sketch_2

= @ g4 Sketches

O
+ [ Sketch_2

For more information, see HELP topic Drawing sketches in assemblies.
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Moving sketches

Sketches can be moved/copied in 2D or 3D. Sketches can be deleted or cut for pasting

in 2D or 3D. This section covers three methods available for manipulating sketch
geometry.

e Manipulating sketch elements in 2D
e Moving and copying sketch elements in 3D

¢ Copy, cut and paste sketch elements
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Manipulating sketch elements in 2D

At |
Planar sketch elements can be moved or copied with the 2D move command | #

found on the Sketching tab, in the Draw group.

2D sketch element manipulation is confined to the selected sketch element’s plane. If
sketch elements in the select set are on different sketch planes, an error box appears
when choosing any sketch manipulation command.

Error message: Selected sketch geometry must lie in the same plane.
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Workflow for moving or copying a sketch

1. Select sketch elements to copy or move in the part window individually or with a
select box. If the sketch elements form a region, disable regions for the sketch
before using the select box.

St |
2. Choose the Move command |

3. Select point (on any of the selected sketch elements) to move or copy from. You
can use keypoints to define the move or copy from point.

4. Notice that there are options available in the Move (A) command bar.

-
— B
&a‘}; % @ 0.00 mm - 0.00 @ EE 000 mm @ -

If you want to move a copy, select the copy option (B) . You can also enter
the X (D), Y (E) distances to move or copy to. You can also enter a step distance
Step field (C).

5. Click a ’to’ point to move or copy to. If you are moving, then the command ends
once a to point is clicked. The select set is still active. If you are copying, each

click places a copy. A right-click during a copy will end the command with the
select set still active.

6. Press Esc to clear select set.
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2D sketch manipulation commands

Two lists are available that contain 2D commands for manipulating sketch geometry.

$ (M
F |
S |®

§

Manipulation commands are move, rotate, mirror, scale and stretch.

These commands each have a set of options in command bar. Each command also
can manipulate a copy of the selected sketch elements.
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Moving and copying sketch elements in 3D

Sketch elements can be moved/copied in 3D. The select set of sketch elements are not
required to lie all on the same plane. The 3D move requires the use of the graphic
handle. See the Graphic handle section in the “Moving and rotating faces” course

to learn how to use the graphic handle.

The selected sketch elements can be:

e moved or copied in the sketch plane

e moved or copied to a parallel plane

e rotated or copy rotated to another plane
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Workflow for a synchronous 3D move or rotate of sketch elements
1. Select sketch geometry.
Selection methods

e Select entire sketch(s) in PathFinder
¢ Select sketch elements individually in the part window.

¢ Select sketch elements in the part window with a select box

Note

If the sketch elements form a region, disable regions before using the
select box.

Note

Select set can contain sketch elements on different planes.

2. If entire synchronous sketches are selected in PathFinder, the Move command
starts.

| A}
= [¥] Sketche | ]
i el
7 5. i
e

——
——

Use the secondary axis or handle plane to move sketch elements in a plane.
To rotate, drag the handle origin to an edge that will be the axis of rotation.
Then click the torus to define the angle of rotation.

Click the Copy option on the command bar to move a copy of the selected
sketch elements.

3. If sketch elements are selected in the part window, on the Modify command bar,
choose the Move command from the drop list.

Use the graphic handle as described in the previous step to move or rotate the
selected sketch elements.
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4. After sketches are manipulated and regions were disabled, you will need to
remember to enable regions in order to create features from the sketches.
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Copy, cut, and paste sketch elements

Sketch elements can be manipulated using the Microsoft clipboard behavior.

e (Ctrl+C copies the selected sketch elements to the clipboard.

e  (Ctrl+X deletes the selected sketch elements from the model and adds them to
the clipboard.

e (Ctrl+V pastes the selected sketch elements in the model.

Paste behavior

A paste operation places the sketch elements (clipboard) onto the locked sketch plane
at the location clicked. At this point, the paste elements are attached to the cursor
and each click places another copy paste elements on the locked plane.

If there is no locked sketch plane, the sketch elements are placed onto the plane
highlighted under the cursor at the location clicked. At this point, the paste elements
are attached to the cursor and each click places another copy of the paste elements
on the locked plane.

To select another plane to paste to, end the paste operation with the Esc key. Ctrl+V
starts the paste operation again and then select the new plane.
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Projecting elements onto a sketch plane

mt01413-s-1040

Face edges, sketch elements and base eference plane edges can be projected onto
a locked sketch plane.

The Project to Sketch command is located on the Sketching tab® Draw
group.

The Project to Sketch command requires a locked sketch plane.

Use the Project to Sketch command bar to refine the selection of elements to
project and to set the project options.
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Project to sketch command

Copies part edges or sketch elements onto the current sketch plane. For example,
select a part edge (A) to project onto the current sketch plane (B). The projected edge
(C) can then be used in the current sketch.

You can project elements associatively or non-associatively.

Projected elements and associativity

Special relationship symbols are used to indicate that an element is associatively
linked to another element. The symbols indicate whether the element is associatively
linked to an element in the same document (local) or another document (peer-to-peer).

Link (local) g
Link (peer-to-peer) i

A projected element from the current part is always projected associatively. A
projected element from another document can be associative or non-associative.

You can break the associative link on projected elements by deleting the link
relationship symbols.

You can trim and modify associative or non-associatively projected elements, and
incorporate associatively projected elements into a sketch that contains newly
created non-associative elements.

Note

When you use sketch elements to construct a feature in a part document, the
sketch elements are transferred to the Used Sketches collection in PathFinder.
For projected elements, the associative link between the parent element and
the projected element is discarded.

You can also add relationships or dimensions to associatively projected elements,
but if the relationship or dimension conflicts with the associative relationship to the
parent element, a warning message is displayed.

You can project edges between part documents, but it is not associative. It is a copy
only.
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Projecting elements from other documents

When working in an assembly, you can use the Project to Sketch command to project
part elements, such as part edges, into an assembly sketch. You cannot project
elements between two parts in an assembly.
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Sketching instructional activities
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Part1

Activity covers plane locking, drawing sketch elements, placing dimensions, applying
geometric relationships, showing relationship handles, reposition sketch plane origin
and controlling sketch display.
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Activity: Sketching (Part 1)

Open a part file
» Start Solid Edge.

"%

. f\
e i
»  Click the -r_.-/ Application button®Open.

» In the Open File dialog box, set the Look in: field to the folder where the training
files reside.

»  Click sketch_A and then click Open.

Start the sketching process

» Choose the Line command.
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» Define the sketch plane. Pause the cursor over the angled sketch plane. Press
the N key until the green edge highlights as shown. This defines the horizontal

direction for the sketch plane.

Note

While the plane highlights, you can begin sketching and you lock to the plane.
If you move the cursor away from the plane before placing any geometry,

you have to highlight the plane again. You could also click the lock on the
highlighted plane to lock the plane. If you manually lock the plane, it remains
locked until you unlock it.

Draw sketch geometry

» Draw a slot shaped sketch consisting of two lines and two arcs. While the angled
plane highlights, click to place the first point of the line.

»  For the second point of the line, make sure the horizontal indicator displays
and then click.

,ﬂ—

B /%%=
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» Place a tangent arc. Press the A key to enter the place arc command.

Position the intent zone as shown.
1

iy

Place the arc end point vertical from arc start point.

e
-

»  Place the second line as shown. Make sure you get the tangent alignment symbol
and the vertical alignment from the first point of the start line.

_ﬂfﬂ-ﬂ

h i S
%ﬁ

» Place the second tangent arc. Press A and then end the arc at the endpoint of
the first line.

p—
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S
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Regions formed

Notice the face changes to a blue color. This denotes the presence of regions. The
sketch drawn on the face creates two regions.

Place geometric relationships

Center the slot sketch on the face using geometric relationships.
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Turn on the display of relationship handles. On the Sketching tab®Relate
group, choose the Relationship Handles command.
r= 0|5
[ = b &l |[ath—
O ik

The handles show that the lines are horizontal and the arcs are tangent
connected to the endpoints of the lines.

[ T

>

Align the midpoint of one line to the midpoint of a face edge. In the Relate group,
choose the Horizontal/Vertical command. Click the midpoint of the line and
then click the midpoint of the face edge.

- |
R ) R 0R )
™~ > > _

»  Align the center of the arc to the midpoint of a face edge. Using the

horizontal/vertical command, click the arc center and then the midpoint of the
face edge. The slot is centered on the face.
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Add dimensions
Dimension the slot radius and distance between centers.

»  On the Sketching tab®Dimension group, choose the Smart Dimension command.
Click on one of the arcs and type 5 in the Dimension Value Edit dialog box.

-

G

»  On the Sketching tab®Dimension group, choose the Distance Between
command. Select the center of each arc and type 30 in the edit box.

Turn off sketch

» If the sketch plane was manually locked, in PathFinder, right-click the on the
sketch. On the short-cut menu, choose Lock Sketch Plane.

»  Click the check box to turn off the sketch display.

= [ Sketches
Lot

» Activity is complete. Exit the file and do not save.
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Summary

In this activity you learned how to create a sketch on a part face. You learned how to
apply relationships and dimensions to a sketch.
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Part 2

Activity covers drawing a sketch on a reference plane, including edges from part
faces, sketch associativity to part model edges and the sketch view command.
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Activity: Sketching (Part 2)

Open a part file
» Start Solid Edge.

“n

»  Click the \]'_.'-'ff Application button®Open.

» In the Open File dialog box, set the Look in: field to the folder where the training
files reside.

»  Click sketch_B and then click Open.

Create a sketch plane

»  On the Home tab®Planes group, choose the Coincident Plane command.

ic; |
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» Select the part face shown.

»  Click the primary axis on the graphic move handle.

» In the distance edit box, type 20.
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Start the sketching process

»  You will use edges of the part in the sketch. On the Sketching tab®Draw group,
choose the Project to Sketch command. The command requires a locked plane.

» Lock the sketch plane. Pause over the sketch plane created earlier and then
click the lock.

» Select the edges shown.
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» Notice how these edges project to the locked sketch plane.

Observe sketch associativity

» Display PMI dimensions. In PathFinder, click the Dimensions check box.

B b PMI
= 1%, Dimensions -
O & & anogular 3
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f0°

»  Click the 60° value on the dimension.
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» Change the dimension (any value between 45° and 75°) and notice how the edge
that was projected to the sketch plane follows the angle of the face. Make sure
the direction arrow on the dimension matches the illustration. You can change
the direction by clicking the arrow buttons in the dynamic edit box.

f0°

» Set dimension to 60° and turn off the PMI dimension display.

Draw sketch geometry

Add and modify sketch geometry.

»  Orient the sketch plane normal to the view. On the View tab®Views group,
choose the Sketch View command.
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» Draw the sketch geometry as shown. Segment lengths and location are not
important.

[
3

» Trim line segments. On the Sketching tab®Draw group, choose the Trim

command Q'.

»  Click and drag the cursor over the line segments shown.
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» Click and drag the cursor over the three line segments shown.

Edit display
»  Turn off the Relationship Handles display.

» Switch to an isometric view. Type Ctrl+I1.

»  Close the file and do not save.

Summary

In this activity you learned how to draw a sketch on a reference plane and how
to include edges from part faces. You observed sketch associativity to part model
edges and used the Sketch View command.
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Part 3

Activity covers drawing a sketch on a face, copying the sketch to another face,
rotating and moving the copied sketch.
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Activity: Sketching (Part 3)

Open a part file
» Start Solid Edge.

»  Click the -/ Application button®Open.

» In the Open File dialog box, set the Look in: field to the folder where the training
files reside.

»  Click sketch_C and then click Open.

Draw a sketch on a face

» Lock to the face shown.
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» Draw the following sketch.

-

» Delete the sketch dimensions. The dimensions were placed to only define the size.

» Change the view to an isometric view. Press Ctrl+1.

Copy the sketch
»  Unlock the sketch plane.

» Select the sketch in PathFinder.

»  Press Ctrl+C to copy the selected sketch. The sketch is added to the clipboard.
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Paste the sketch

» Press Ctrl+V. The copied sketch attaches to the cursor. Pause the cursor over
the face and then click to place the sketch as shown. You will position the
sketch next.

Note

You can press the N or B keys to control the copied sketch orientation.
However, in this activity, use the rotate command to position the sketch.

» Press the Esc key to end the paste operation.

Rotate the copied sketch
» In PathFinder, right-click the copied sketch and choose Lock Sketch Plane.
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»  Choose the Sketch View command.

»  On the Move command drop list, choose the Rotate command.
adv
S
G

»  On command bar, make sure the copy option is not on.

»  While holding down the Ctrl key, click the two lines and two arcs. The elements
turn green as they are selected.

» Select the arc center as center of rotation.

» Select the other arc center as the start point for rotation.
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»  Click when the horizontal indicator appears. This rotates the sketch 90°.

{

fivsih

Move the copied sketch

»  Choose the Move command.

» Select the four elements again. For the move from point, select the center of an
arc.

D |<e-o®
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» For the to point, move the cursor over the midpoint of the top edge. The sketch
will be centered to this point. Do not click.
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» While maintaining midpoint alignment display, move the cursor down to the
location shown and click.

T L
kj i

»  Press Ctrl+1.
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» Activity complete. Close the file and do not save.

Summary

In this activity you drew a sketch on face and learned how to copy the sketch to
another face. You also learned how to rotate and move a sketch.
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Sketch projects
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Drawing B
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Drawing C
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Drawing D

.

-
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Drawing E
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Course review

1-150

Sketching

Answer the following questions:

1.

8.
9.

What is the first step in creating a sketch?

>

»

Choose a command from the Draw group.
Select a sketch plane.
Switch to a sketch view.

Select the base coordinate system.

How do you lock a sketch plane?

>

>

Move cursor over a planar face or reference plane and select the lock icon.
Move cursor over a planar face or reference plane and press the F3 key.

Right-click on an existing sketch in PathFinder and choose Lock Sketch
Plane.

None of the above.

All of the above.

How do you unlock a sketch plane?

>

>

Click the Lock icon in upper right corner of screen.

Press the F3 key.

Right-click on a locked sketch in PathFinder and choose Lock Sketch Plane.
None of the above.

All of the above.

What controls the horizontal/vertical direction of a sketch plane?

How do you know what sketch relationships exist?

How do you use the maintain relationships command?

What is a region?

Can an open sketch create a region?

What is the Used Sketches collector used for?

10. How do you reposition the sketch plane origin?

11. Explain what the Enable Regions command is used for.

12. Explain what the Merge with Coplanar Sketches command is used for.
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10.

11.

Sketching

What is the first step in creating a sketch?

Choose a command from the Draw group.

How do you lock a sketch plane?
All of the above.

How do you unlock a sketch plane?
All of the above.

What controls the horizontal/vertical direction of a sketch plane?

The green highlighted edge of a face defines the horizontal direction of a sketch
plane. Use the N key to cycle through the linear edges of a face to define the
horizontal direction. If a face has no linear edges, then the horizontal/vertical
directions align with the base reference planes.

How do you know what sketch relationships exist?

On the Sketching tab®Relate group, choose the Relationships Handles command
to turn on the display all sketch relationships.

How do you use the maintain relationships command?

On the Sketching tab®Relate group, choose the Maintain Relationships. When
this is turned on, all relationships applied are remembered. If this is off, all
relationships applied are not remembered.

What is a region?

When sketch elements create a closed area, a region forms. The sketch elements
do not have to be endpoint connected.

Can an open sketch create a region?

Yes. If an open sketch is coplanar with a face and the open sketch touches or
crosses a part edge on the face, then a region forms.

What is the Used Sketches collector used for?

When a sketch is used to create a feature, all sketch elements that create feature
edges are consumed and moved to the Used Sketch collector. You can turn off
the sketch option Migrate Geometry and Dimensions to not consume the sketch
during feature creation.

How do you reposition the sketch plane origin?

On the Sketching tab®Draw group, on the Grid drop list, choose the Reposition
Origin command. The 2D steering wheel appears and you can redefine the
horizontal/vertical direction with the torus or by typing an angular value.
Choose the Zero Origin command to reset the origin direction.

Explain what the Enable Regions command is used for.
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When the Enable Regions options is on, a region highlights when the cursor
moves over it. Select the region to create an extrusion or revolved extrusion.
When the option is off, you cannot select a region.

12. Explain what the Merge with Coplanar Sketches command is used for.

When this option is on, if you create a new sketch and there is an existing
coplanar sketch plane, the new sketch merges with the existing sketch. When
the option is off, the new sketch does not merge with the existing coplanar sketch.
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Course summary

mt01413-s-1040

Sketches that form closed areas are called regions.

Use regions to define the cross section of a synchronous feature.

Sketches do not drive the feature.

Sketches move to the Used Sketch collector when used to create a feature.
Lock to a sketch plane to create a sketch.

Sketches relationships do not migrate to the feature. However Live Rules can
detect if feature faces are coplanar. parallel, perpendicular, etc.

Solid Edge fundamentals 1-153






Lesson

2 Constructing base features

mt01413-s-1040 Solid Edge fundamentals 21



Lesson 2 Constructing base features

What is a base feature?
Note

This course presents the method for creating synchronous base features.
To learn about the method for creating ordered base features, refer to the
self-paced course spse01536: Modeling synchronous and ordered features.

When constructing a 3D model in Solid Edge, it is helpful to evaluate the basic shape
of the part, and develop a plan as to how you want to construct the model. The part’s
overall shape can be captured in the very first feature, called the base feature.

How to define the shape of the base feature

1. Create a region (a series of sketch elements that create a closed area).

2. Select the region to construct the base feature using either the Extrusion or
Revolved Extrusion command.

Once the base feature is created, material can be added or removed by the definition
of other features.
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Creating base features

Intuitive commands based on context

Depending on the design context you are working in, you can add material to or
subtract material from a base feature without choosing a command. Use the same
workflow to create extrusions and cutouts, and the result of a particular operation is
dependent on the defined extent direction. For a base feature, the result will be an
extrusion, because there is no existing body (or material) to subtract from.

1

For features on an existing body, the extent direction defined by cursor position
with respect to the sketch’s planar surface or plane determines whether you create
an extrusion or cutout.

e Ifthe sketch extends away from the model volume, this creates an extrusion.

B i

e Ifthe sketch extends toward the volume of the model body, this creates a cutout.

A1
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Two methods for constructing a base feature

Once a region exists, two workflows are available for creating a base feature.
¢ Selection workflow

Select a region. Click the extrude handle to create a solid from the sketch region.

e Creation workflow

On the Home tab®Solids group, choose the Extrude command. Select the sketch
region to define the feature.
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Note

You may find that the first method minimizes interaction with the command
bar and lets you work faster. The creation workflow has other advantages
that you learn about in a later section.
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General workflow for constructing a base feature

Whether you use the selection workflow or the creation workflow, the basic steps for
constructing a base feature are the same.

This topic shows the extrude and revolve workflows.
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Extrude a region

1. Begin by using the Select command to select a region. If you begin by choosing
the Extrude command, the first step is to select the region to extrude.

2. (Optional) Set the Symmetric extent option to extrude the feature symmetrically
on both sides of the region.

3. Click the extrude handle, move the cursor to define the extent, and click to
create the solid,

72,45 mm
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or you can type an extent in the dynamic input box and then click an extrude
handle to define the direction and create the solid.

Solid Edge fundamentals
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Revolve a region

1. Begin by using the Select command to select a region.

2. Drag the extrude handle origin (A) to the edge (B) to define the axis of revolution.

3. (Optional) Set the Symmetric option to revolve the feature symmetrically on
both sides of the region.

4. On the revolve handle, click the torus to begin the revolve extent step.
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5. Move the cursor to define the extent and then click to create the solid,

or type an extent in the dynamic input box and then click to one side or the other
of the region to define the direction and create the solid,
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or select the 360° option on the Extent type list.
Note
Turn off the Create Live Section option (C).

G+ e 2 (u][0]

Finite é}
CEINS
L

X

P —
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Constructing synchronous extruded features using the Select tool

In the synchronous environment, you can use the Select tool to construct extruded
features. When you select a valid sketch element, such as a sketch region, both the
Extrude command bar (A) and the extrude handle (B) appear.

®|[n| = I[= 1§ ][ 4[24 2] [ ]

L

The command bar contains the options required to construct a wide variety of
extruded features. To start the feature construction process, you position the cursor
over the arrow on the extrude handle and click (A).

The cursor shape changes to a cross hair, and a dynamic representation of the
feature is displayed, along with a dynamic input box, which allows you to type a
precision value for the feature (B).

To finish defining the feature (C), you can click the mouse, or type a value and press
the Enter key.

®

Note

The sketch elements used to define the feature are moved to the Used
Sketches list in PathFinder and hidden. The sketch dimensions are migrated
to the appropriate model edges.
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Extent Options

Extents

Defines the depth of the feature or the distance to extrude the sketch to construct
the feature. You can specify that the feature extends in one direction only or two
directions symmetrically. The extent options are: Finite, Through All, Through
Next, and From/To Extent.

Finite
Sets the feature extent so that the sketch is extruded a finite distance to
either side of the sketch plane, or symmetrically to both sides of the sketch

plane. You can type the distance into the dynamic input box or click to
define the extent.

Through All

Sets the feature extent so that the sketch is extruded through all faces of the
part, starting at the sketch plane. You can extrude the sketch to either side
of the profile plane, or to both sides.

Through Next

Sets the feature extent so that the sketch is extruded through only the next
closed intersection with the part on the selected side. You can extrude the
sketch to either side of the sketch plane, or to both sides.

From/To Extent

Sets the feature extent so that the sketch is extruded from a specified face
or reference plane to another specified face or reference plane. You can
use the sketch plane as one of the extents, select the sketch plane handle,
or right-click.

Note

If the region is selected first, the From extent surface can be redefined
be dragging the extrude handle origin to another surface or plane.
Click the extrude handle. Select the To surface or plane. Right-click
extrudes to the profile plane. A PMI dimension is automatically added
for the extent length.

Symmetric Extent

Specifies that the feature extent is to be applied symmetrically about the sketch
plane. To ensure the appropriate operation is performed in each direction (for
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example: whether material is added or removed) make sure you select Add
or Cut on the command bar:

H@\Evll RREEEINECE

Keypoints

Sets the type of keypoint you can select to define the feature extent. You can
define the feature extent using a keypoint on other existing geometry. The
available keypoint options are specific to the command and workflow you use.

all keypoints

end point

midpoint

center point (arc or circle)

tangency point (select a tangent point on an analytic curved face such as
a cylinder, sphere, torus, or cone)
silhouette point

edit point on a curve

END BENRE

no keypoint

In the following case, a vertex was chosen.

Open/Closed Sketch

Specifies whether adjacent model edges are considered part of the sketch region
when an open sketch is attached to one or more model edges. This allows you to
control how adjacent faces are trimmed in certain situations.
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Open

Ignores adjacent model edges. When this option is set, additional faces may
be modified, such as illustrated in the cutout example below.

-

Closed

Includes adjacent model edges. When this option is set, fewer faces may be
modified, such as illustrated in the cutout example below.

Automatic

Specifies that whether model edges are included or ignored is determined
automatically. This option is the preferred option in most cases.

To Extent Selector

Select the “To” surface when the From/To Extent option is set. The From
surface is automatically set to the sketch plane when using the command bar to
construct the feature. If you want to specify a different face as the From surface,
use the command bar options to specify the From surface.

Note

If the region is selected first, the From extent surface can be redefined be
dragging the extrude handle origin to another surface or plane. Click
the extrude handle. Select the To surface or plane. Right-click extrudes
to the profile plane. A PMI dimension is automatically added for the
extent length

Treatment Request

Define draft or crowning for the feature.
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e Prompted to define treatment parameters after the extent for the feature is
defined.

¢  When this option is cleared, not prompt is given to define treatment
parameters after the extent for the feature is defined.
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Activity: Create a base synchronous feature

35

Overview

This activity demonstrates the process of creating a base feature, the initial solid in
a model.

Objectives

Create a vise base to become familiar with techniques used in the construction
of a base feature.

In this activity you will

e C(Create regions consisting of sketch elements.

e Use the Select tool to define an initial solid shape.

mt01413-s-1040 Solid Edge fundamentals 217



Lesson 2 Constructing base features

Activity: Create a base synchronous feature

Create a new ISO Part file
Note

Note that you must be in the Synchronous environment to complete this
activity.

Note that the white Solid Edge background used in these instructions may
differ from your display.

Draw the initial cross-sectional shape

»  On the Home tab®Draw group, choose the Rectangle by 2 Points command.
Draw the sketch and place the dimensions shown.

Note

Select one of the base reference planes as the sketch plane.

\

T

\\a\t
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» On the Home tab®Draw group, choose the Line command to create a 30 mm line
(A). Dimension the line 35 mm from the left edge of the rectangle.

35 |

30

\\a\t

» On the Home tab®Draw group, choose the Construction command to convert the
new line into a construction element.

AP RGN R -
B+ - |’
O-= 4~

35 e _
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30
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» On the Home tab®Draw group, choose the Arc by Center Point command to
draw a 35 mm radius arc using the previous line’s end point as the center.

35 T ———

S P

"
h

Create the base feature

.,
b

"'-——______-_

| i

1
1
y

.

30

» Select the region contained within the arc and four lines.

35 —
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Select the extrude handle. Define the protrusion extent by typing 70 mm into
the dynamic input box.

»  Left-click to finish.

» Save this file. You will continue to work in it as you progress through this course.

Summary

In this activity you learned how to create a base feature. A sketch was created
and dimensioned. A region was extruded and the sketch dimensions migrated to
the base feature. The base feature is ready for material to be added or removed to

create the desired part.
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Constructing revolved features using the Select tool

In the synchronous environment, use the Select tool to construct revolved features.
When you select a valid sketch element, such as a sketch region, the Extrude
command bar and the extrude handle are displayed by default.

You can click the extrude handle origin and drag it to a linear sketch element that
defines the axis of revolution. The extrude handle changes to a revolve handle.

You can also construct a synchronous revolved feature by selecting the Revolve
command on the command bar.

1 | e | [ =]

v

3
The command bar updates to display the options for constructing revolved features
(A), and the revolve handle appears (B).

®

_|.

@r‘v'@'@ Al [ [
O &

> y/@%

To construct a revolved feature, you move the revolve handle to a linear sketch
element, model edge, or to the center of a cylindrical face that defines the axis about
which you want to revolve the sketch. In the following example, the axis element is
separate from the sketch region that defines the cross section of the revolved feature.

You can move the revolve handle by clicking the handle origin (A), which attaches it
to the cursor. You can then position the handle over the axis element. The revolve
handle snaps into alignment with any linear elements. When it is aligned with the
proper element, you can click to accept the handle position (B).
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You can construct a revolved feature that is equal to or less than 360 degrees using
the options on the Revolve command bar. After you define the options you want on
the command bar, you can click the torus element on the revolve handle (A) to begin
constructing the feature. The cursor shape changes to a cross hair, and a dynamic
representation of the feature is displayed, along with a dynamic input box, so you
can type an angular value for the feature (B).

To finish defining the feature, you can click to define the feature extent, select a
keypoint, or type a value and press the Enter key.

Note

The sketch elements used to define the feature are moved to the Used
Sketches collector in PathFinder and hidden. The sketch dimensions are
migrated to the appropriate model edges when possible.

Notice that since the axis element is separate from the sketch elements that
define the cross section of the feature, that the axis element does not move to
the Used Sketches list in PathFinder.

Create Live Section

On the command bar, use the Create Live Section option (A) to create a live section
upon feature completion.
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®

The option is on by default. All sketch dimensions migrate to the live section.
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Activity: Create a vise screw

Overview

This activity demonstrates the process of creating a part model using the Revolved
Protrusion command.

Objectives

Create a vise screw to become familiar with the Revolved Protrusion command for
construction of base features.

In this activity you will

e C(Create a region consisting of sketch elements.

e Use the Select tool to invoke the Revolved Protrusion command.
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Activity: Create a vise screw
Open a new ISO part file

Sketch the initial basic shape

» Draw and dimension the following sketch.

20

10

160 3

Create the base feature

» Select the region.

10 20

130 B
180

» Choose Revolve on the Extrude command bar.
\[;-4- (8 | = (2 -2 ] [+ el
v
G 4mm
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The extrude handle converts to a revolve handle.

»  Select the rotation axis in order to redefine it.

10

» Select the bottom side of the region as the axis of revolution.

10 20

}‘\

130 B
160
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The geometry dynamically attaches to the cursor.

»  On command bar, select the 360° extent.

» Save and close the file.

Summary

In this activity you learned how to create a revolved base feature. A sketch was
created and dimensioned. A region was revolved and the sketch dimensions
migrated to the base feature. The extrude handle changes to a revolve handle when

you select the action to revolve.
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Creating additional features

Addition and removal of material

After you create a base feature, you may want to add or remove material. Use
additional features to add material or make cutouts. The process for creating these
additional features is similar to that for the base feature.

1. Most of the time, a sketch must exist. It may form a region.

2. Choose the Select command to select the region.
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3. Click one of the arrows on the extrude handle.

4. Either drag to the extent you want or type the distance value in the dynamic
input box.
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Closed sketches are necessary for base features, but not for all subsequent features.
As long as the sketch extends to an edge of the part, a region will be formed.
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Also, you can select multiple regions at a time and create several features at once.
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Activity: Remove material from the vise base

Overview

This activity demonstrates the process of removing material from a base feature.

Objectives

Create regions and use those regions to cut material from the part.
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Activity: Remove material from the vise base

» Open the previous file in which you constructed the base feature (vise base).

Remove material from the base solid
»  Turn off the display of the Sketches and PMI collectors in PathFinder.

»  On the front face of the part, sketch 3 lines and add dimensions as shown.

— 45

32 =

17—

» Select the region bounded by the 3 lines and click the extrude handle.

—_——

» On the command bar, select the Through All extent option =
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»  Click the extrude handle. Move cursor to point the arrow inward to remove
material. Click when arrow direction is towards the part.

32

127

The material is removed.
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Remove additional material

» Sketch the following circle on the side face, and add dimensions as shown.
Ensure that the circle center aligns with the midpoint of the bottom edge.

p %

» Sketch a horizontal line passing through the circle center as shown.

@ 3
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» Select the region as shown. Click the extrude handle. On the command bar, click
the Through Next option. Click when arrow direction points towards the part.
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Create a circular cutout

» Draw an 18 mm diameter circle concentric with the existing circle.

p 18

» Select and accept the two regions bounded by the 18 mm diameter circle. Use
QuickPick if needed to select the regions. You build a select set by selecting
the first region and then, while holding down the Ctrl key, select an additional

region(s).
$ 18

» Click the extrude handle.

» On the command bar, click the Through Next option.
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» When the direction arrow points towards the part, click to create the circular

cutout.
§ 18

Create the last cutout

» Rotate the part as shown and draw the sketch. Center the sketch on the bottom
edge of face.
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» Select the region.

» Click the extrude handle and set the extent option to Through All on the
command bar. Click when the arrow points towards the part.
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»  Turn off all sketches and PMI, and press Ctrl+I to display an isometric view.

» Save the file. You will continue working in it in another activity.

Summary

In this activity you learned how to remove material from a base feature. A sketch
was created and dimensioned. A region was selected representing the cross-sectional

area to define the material to be removed.
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Activity: Add mounting flanges to the vise base

Overview

In this activity you will

¢ (Create the four feet of the vise by extruding four regions at once.

e C(Create cutouts at the back of the vice and through the feet.
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Activity: Add mounting flanges to the vise base

» Open the previous file in which you constructed the base feature- the vise base.

Add material-mounting flanges

» On the bottom face of the part, sketch four arcs of radius 28 mm. Arc centers lie
on the face edge. The arcs are tangent connected to the end faces as shown (A).
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» Holding the Shift key, select the four regions shown.
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Select the “up” arrow to add material towards the top of the part. In the dynamic
input box, type a distance of 8 mm.

Click the left mouse button to finish.
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Remove material - mounting holes

» Sketch two 7 mm diameter circles on the face shown and add dimensions. To
center the two circles on the face, draw a line connecting the two circle centers.
Change the line to a construction element. Align the midpoint of construction
line to the midpoint of the top edge on the face.

38

79
25

s
» Select both circular regions. You may need to use QuickPick to select the regions.

» Remove material at a depth of 16 mm.
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»  Click the left mouse button to finish.

»  Sketch four circles of diameter 8 mm on the plane coincident with the top of
one circular flange. Dimension them as shown, using the following image as
guidance.

Note

The 8 mm circle center is vertically aligned with the center of the flange.
The horizontal alignment is controlled by the 50 mm dimension off of the
vise base center line.

100
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» Select all four circles and remove material from the flanges.

» Save and close this file.

Summary

In this activity you continued to apply techniques to add and remove material from a
base feature.
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Constructing features using the feature construction commands

Solid Edge provides a feature-based modeling workflow. This workflow is where you
select a feature construction command first, such as Extrude, Hole, or Round, then
the software guides you through the rest of the process, letting you know what type
of input you need to provide at each step.

The first step is to click the feature command. You can then use the command bar to
define the input required to complete the feature. PromptBar, at the bottom of the
working area, also displays prompts as to what you should do.

Command bar

The command bar for each feature command contains all the options available for
the command. You can select one of two configurations for the command bar:

e Horizontal toolbar form: the command options are contained in a floating toolbar
which resides in the document view.
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e Vertical docking window form: the command options are contained in a vertical
window which can be docked with other windows.

1l
=

— Extent Type
x@ Symmetric
4R Add/cut

" Cloze Sketch

X Keypoints

Note

You can choose the command bar configuration from Solid Edge
Options®Helpers page®Command User Interface. For more information:
Customize Solid Edge options and Helpers page (Solid Edge Options dialog
box)

All options specific to the command are included in the command bar, and are
generally organized in the sequence you would use to complete the command. You
can also use the command bar to go back to a previous step, or to go to an optional
step. Although feature construction is a sequential process, you do not have to start
all over again if you want to change something you did in an earlier step.

Along with the command bar, the PromptBar will guide you as you complete the
necessary command options.

Construction and Reference Elements

You can use construction and reference elements to help you construct features.
For example, when constructing a hole feature, you can draw a construction line

to help you position the hole properly. You can use the Construction command to
change a sketch element into a construction element, or a construction element into
a sketch element. Construction elements display using a different line style than
sketch elements.

Reference elements are planes and axes used to define sketch planes, extrude
extents, and revolve axes.
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Model Dimensions

Once a solid model exists, you can fully dimension it as needed. You can define
dimensions necessary for manufacturing and other downstream functions directly
to the model’s edges and faces. In fact, you do not have to create any dimensions
in the 2D sketch at all. You can wait until a base feature exists to perform all of
the dimensioning work.
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Dimensioning the model

Solid Edge provides a unified set of dimensioning commands whether you’re working
with a 2D sketch or placing dimensions on a 3D model. This single tool set simplifies
your work, allowing you to focus on the job at hand instead of hunting for a unique
2D or 3D command.

You can access dimensioning commands from the following tabs within Solid Edge.

P
3

e Home
e Sketching
e Surfacing

e PMI
Note

The PMI tab adds more dimensioning commands, as well as a full set of
manufacturing annotations.

|,;; P £ | A4 @) Model Size PMI || a= A 5]
o F | A ® Pixelsizerm1 || @ JE G
Smart

) . 3 - o= F
Dimension ='<'.;'.:':' A - ="
Dimension Annotation

The application of dimensions to a 3D model does not differ from placement on a 2D
sketch. Since this topic was already covered this in a previous lesson, we will not
cover the individual types here.
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Editing model dimensions

Dimensions attached to model edges are PMI dimensions. PMI dimensions are
created indirectly through sketch migration, and by directly adding them to the
model. You can edit any dimensions attached to synchronous feature edges to modify
models. You can determine if a dimension can be directly edited by its color. To learn
about creating and editing PMI dimensions, see the Help topic, PMI dimensions
and annotations.

Model dimension editing tools

When you click dimension text, several model editing and selection tools are
displayed:

e Dimension value edit controls
e  Modify Dimension QuickBar

e Live Rules

Changing model size

You can change the size of the model by changing the value of one or more PMI
dimensions. For example, when you select the dimension text for the 60 mm
dimension (A), the dimension value edit handle appears [(B)(C)]. The dimension
value edit handle indicates how the model will react if you type a new value for
the dimension.

<3

-
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Controlling what is changed

You can use the Lock button (A) on the Dimension Value Edit dialog box to ensure
dimensions and the model geometry they control remain unchanged when you edit
other model dimensions.

For example, you can lock both of the 20 mm dimensions before you edit the 60
mm dimension. Then, when you edit the 60 mm dimension to 70 mm, the 20 mm
dimensions do not change.

PMI dimensions display using different colors depending on whether they are locked
or unlocked.

Controlling the direction of change

When you highlight or select the dimension text on a 3D dimension, the dimension
terminators update to indicate which side of the model will change when you edit the
value of the dimension. A 3D arrow (A) appears on the side of the model which will
be modified, and a 3D sphere (B) appears on the side of the model which remains
stationary.

2-54 Solid Edge fundamentals mt01413-s-1040



mt01413-s-1040

Constructing base features

You can also use the options on the dialog box to control how the model reacts to
a dimension edit. Use the direction arrows to specify which side of the model is
modified (A), and which side remains stationary (B).

I

50, 00 @ — - 2000 E] 2
@)

Controlling face selection with Live Rules

When you choose a dimension to edit, you can add or remove faces from the selection
set by changing the options in Live Rules. This controls how the model behaves
when you modify it.

To learn more, see the Help topic, Working with Live Rules.
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Activity: Dimension a model

Overview

This activity demonstrates the process of applying dimensions to define and control
a model.

Objectives
Use some of the dimensioning commands on an existing part.
In this activity you will

e Place linear and radial dimensions.
¢ Modify these dimensions and observe how the model changes.

e Use virtual vertices to define dimensions.
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Activity: Dimension a model

» Open jaw.par.
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Add dimensions to the model
Note

Place dimensions on the 3D part and use them to change the model’s size. You
will learn that dimensions can be placed at any time in the design cycle, and
these dimensions will control the model.

» In PathFinder, turn off the display of the Dimensions collector under PMI.

» Place a diameter on the bore, change its value to 20 mm and press the Enter key.
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» Place a radius dimension on the saddle surface and change its value to 25 mm.

»  Select Distance Between to place a dimension representing the overall height of
the part.

¢ On Command Bar, click the Lock Dimension Plane option @
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e Use QuickPick to select the dimension plane shown.

¢ C(Click edge (A) and then click edge (B).
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e (Change the dimension value to 86 mm. Ensure that the direction arrow
points upward.
- N

® Press the F3 key to unlock the dimension plane.

e Press the F5 key to refresh the screen to clear the display of the dimension
plane.

» Save and close this file.
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Dimension to intersection points

»  Open jaw_rounds.par. It is similar to the part you just finished working with,
yet it has some rounds.

Iy

N

55/

v

» Press Ctrl+F to change to a front view.

I J——

@ 25
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» Use PathFinder to hide the dimensions.

» Place a Distance Between dimension from the bottom edge to the underside edge
as shown below. Change its value to 40 mm.
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While still in the Dimension Between command, select the round to dimension to

the center of the round.
| i

R
Edoe

>

Note
You can see that the dimension is attached to a virtual center of the round.

» Place the dimension.

I N

—

» Save and close this file.

Summary

In this activity you placed dimensions on the 3D model. These dimensions can
be used to control the model shape. You also learned how to dimension to an

intersection using a virtual vertex.

2-64 Solid Edge fundamentals mt01413-s-1040



Constructing base features

Sketch consumption and dimension migration

In synchronous part and sheet metal documents, you typically draw 2D sketch
geometry for the purpose of constructing features on a solid model. In a synchronous
model, when you use sketch elements to construct a feature, the sketch elements
are consumed and the 2D dimensions you placed on the sketch migrate to the
appropriate edges on the solid body, whenever possible.

For more information, see the Sketch consumption and dimension migration topic in
the Sketching course (spse01510).
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Lesson review

Answer the following questions:

1. What type of dimensions attach to the edges of a model?

2. What allows you to prevent change in a dimension when you are editing other
dimensions in a model?
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Answers

Answer the following questions:
1. What type of dimensions attach to the edges of a model?

PMI dimensions..

2. What allows you to prevent change in a dimension when you are editing other
dimensions in a model?

The Lock button on the Dimension Edit Value dialog box.
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Lesson summary

You can define dimensions necessary for manufacturing and other downstream

functions directly to a model’s edges and faces. In fact, you do not have to create
any dimensions in the 2D sketch at all. You can wait until a base feature exists

to perform all of the dimensioning work.

Solid Edge provides a unified set of dimensioning commands whether you’re
working with a 2D sketch or placing dimensions on a 3D model. This single tool
set simplifies your work, allowing you to focus on the job at hand instead of
hunting for a unique 2D or 3D command.

PMI dimensions are created indirectly through sketch migration, and by directly
adding them to the model.

You can change the size of the model by changing the value of one or more PMI
dimensions.
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Coordinate systems

mt01413-s-1040

A coordinate system is a set of planes and axes used to assign coordinates to features,
parts, and assemblies. You can also draw sketches on the principal planes associated
with a coordinate system.

There are two types of coordinate systems:

¢ Base coordinate system
¢ User-defined coordinate systems

When constructing synchronous parts, you typically use the principal planes of the
base coordinate system to draw 2D sketches in 3D space.

You can use a coordinate system to position a part in an assembly. You can measure
distances relative to a coordinate system with the Measure Distance and Measure

Minimum Distance commands. You can display and hide the base coordinate system.
Coordinate systems are displayed in the Coordinate System collection in PathFinder.
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Base coordinate system

The Base coordinate system is displayed at the origin of a new part or assembly
document. When constructing synchronous parts, you typically use one of the
principal planes of the base coordinate system to draw a 2D sketch for the first
feature of a new part. For example, you can draw the first sketch for a new part on
the principal XY plane of the base coordinate system. You can also place dimensions
and geometric relationships relative to the primary axes of the coordinate system.

User-defined coordinate systems

When you create a user-defined coordinate system, you can position the coordinate
system relative to model geometry, another coordinate system, or in empty space.

When placing a user-defined coordinate system, you can use the shortcut keys to
control the orientation of the coordinate system. When placing a coordinate system
on a model face, the coordinate system is positioned relative to linear edges on the
face. For example, you can use the N key to choose another model edge to orient
the coordinate system. The valid shortcut keys are displayed in PromptBar while
you are placing the coordinate system.
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Activity: Model with a coordinate system

Overview

This activity demonstrates the process of creating features using a coordinate
system.

Objectives

Create handle on a coffee cup using coordinate system.

You will access the part cup.par for this activity.
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Activity: Model with a coordinate system

»  Open cup.par.

.y

Create a coordinate system

»  On the Home tab®Planes group, choose the Coordinate System command.

-

K
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»  Place the coordinate system on the outside cylindrical surface of the cup. Do not
be concerned with exact location. Press the Esc key when it places.

» Place a dimension between the coordinate system’s X-axis and the edge on the
top of cup.

£-3
¢  (Choose the Lock Dimension Plane option [:J
Lock to the XY plane on the coordinate system on the cylindrical face.

w

e
.I
by
X
LY
y

A

.
_#

¢ Select the edge on the top of the cup.
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e Select the X axis on the coordinate system. Change the dimension value to
52 mm.

Press F3 to unlock the dimension plane and then F5 to clear its display.
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Create the handle

» Draw a rectangle on the coordinate system’s XZ plane. Press the N key until the
(green) edge shown on the plane highlights and then press the F3 key to lock
to that plane.

52

On the View tab®Views group, choose the Sketch View command. Add
dimensions as shown.

i H H
20 + + - Z4= ?
! o il

—-— 35

Press F3 to unlock the sketch plane. Press Ctrl+I to return to the ISO view.

=
=1}
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Choose the Revolve command to generate the handle. Select the rectangle as the
sketch. Accept it and then select the coordinate system X-axis as the rotation
axis. You may need to use QuickPick to locate the X-axis.

Note

In QuickPick, the X-axis name is Edge (Coordinate System 3) - or similar.

» On the command bar, clear the Create Live Section option

» On the command bar, set the Symmetric option, E and type an angle of 183
degrees. Press the Enter key.

» Save the file.

2-76 Solid Edge fundamentals mt01413-s-1040



Constructing base features

Optional: Finish the cup

» If you wish to aesthetically finish the handle, you can add rounds to the edges.
First add a 5 mm round to the handle’s four edges and then right-click. Add a 7
mm round to the two handle/cup interface edges and then right-click.

»  Turn off the display of the coordinate system entry in the Coordinate Systems
collector.
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» Save and close this file.

Summary

In this activity you learned how to create a coordinate system to use to draw a
sketch. The coordinate system was positioned with dimensions.
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Lesson review

Answer the following questions:

1. What are the two types of coordinate systems?

2. You can locate which coordinate system type with respect to model geometry or
another coordinate system?
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Answers

Answer the following questions:
1. What are the two types of coordinate systems?
The base CS and user-defined CS..

2. You can locate which coordinate system type with respect to model geometry or
another coordinate system?

User-defined coordinate systems.
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Lesson summary

When constructing synchronous parts, you typically use the principal planes of
the base coordinate system to draw 2D sketches in 3D space.

You can use a coordinate system to position a part in an assembly. You can
measure distances relative to a coordinate system with the Measure Distance
and Measure Minimum Distance commands. You can display and hide the base
coordinate system. Coordinate systems are displayed in the Coordinate System
collection in PathFinder..

Pierce and silhouette points can assist in connecting curves to off-plane geometry.
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Sets

The Extrude command creates a face set in PathFinder; these have names such as
Protrusion 1. This set contains all faces of the protrusion.

The resulting set of faces may be used as input to other commands, and grouped by
the user for further selection.
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Working with user-defined sets

You use user-defined sets to group a set of features, faces, sketches, and other
modeling elements into one entry in the Synchronous portion of PathFinder. This
can make it easier to manipulate the set of elements when modifying the model.
When you create a user-defined set, it is added to the User-Defined Set collection
in PathFinder.

For example, you can create a user-defined set that includes an extruded feature,
two cutouts on the extruded feature, and the round features between the extruded
feature and the rest of the model.

“5 Features
[wa Protrusion 1
1 Cutout 1
.| Round 3
[ Hole 1

You can then select the user-defined set in PathFinder and use the steering wheel
to quickly move the user-defined set to a new location.

= [ User-Defined Sets |
=
[ Protrusion 2 |
[ Cutout 2
[ Cutout 3
@i.Rouna 4.
@i.Rouna 2.
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Note

User-defined sets are only available in the Synchronous portion of a model.

The following commands are available for working with user-defined sets:
e Create User-Defined Set

e Add to User-Defined Set

¢ Dissolve User-Defined Set

Creating user-defined sets

You can create a user-defined set by selecting the elements you want in the set in
PathFinder or the graphics window. With the set of elements selected, you can use
the Create User-Defined Set command on the shortcut menu to create the set. You
can use the Rename command on the shortcut menu to rename the set to a more
logical name.

The following element types can be included in a user-defined set:

e TFaces

e Features

¢ Complete sketches

e User-defined reference planes

e User-defined coordinate systems

e PMI dimensions (only when another valid element is also selected)
Note

Some types of elements are not valid for adding to a user-defined set. If no
valid elements are in the select set, the Create User-Defined Set and Add to
User-Defined Set commands are not available. Also, these commands will not
be available in the Ordered portion of the model.

Adding to an existing user-defined set

The Add to User-Defined Set command can be used to add new elements to an
existing user-defined set. When you select an element to add to an existing set, then
click the Add to User-Defined Set command on the shortcut menu, you are prompted
to select an existing set to which you want to add the new elements. You can then
select the existing set in PathFinder.

Dissolving a user-defined set

The Dissolve User-Defined Set command can be used to dissolve or modify an
existing set. When you dissolve an existing set, the element set remains selected.
You can then deselect the elements you wanted to remove from the previous set,
then use the Create User-Defined Set command to create a new set that does not
contain the deselected elements.
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Lesson review

Answer the following questions:

1. Are user-defined sets available in both Synchronous and Ordered portions of
a model?

2. How do you delete a user-defined set?
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Answers

Answer the following questions:

1. Are user-defined sets available in both Synchronous and Ordered portions of
a model?

No. They’re available in Synchronous only..

2. How do you delete a user-defined set?

The Dissolve User-Defined Set command..
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Part modification by moving and rotating faces and planes

3-2

Overview

A synchronous solid model is a set of connected facial topology that encompasses a
volume. You modify a synchronous solid model by manipulating the facial topology.
In this course, you learn to modify a synchronous model by moving and rotating
facial topology.

¢  Synchronous model faces and reference planes can move or rotate.

¢  When you select a face, command bar displays the commands available for the
selected face.

i
e  Move (A) is the default command [/ .

e Move includes both a linear direction movement and a rotational movement.

A

[U 'lA"”j”E!%'I
£y

w (B
©

Note

The Constructing base features course covers the Extrude (B) and Revolve
(C) commands.
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Moving synchronous faces

When you select a synchronous face or reference plane, a default graphic handle
(A) appears at the select point. If you select the handle origin, a different graphic
handle (B) appears with more move options. Click the primary axis, secondary
axis, or torus to start the Move command.
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Graphic handle (3D steering wheel)

(1) secondary knob

(2) secondary axis
(8) cardinal points
(4) torus

(5) primary knob
(6) primary axis
(7) origin

(8) tool plane
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Reorient the steering wheel

To learn how to use the 2D steering wheel, see the 2D steering wheel overview.
Swap the primary and secondary axes

1. Hold the Shift key down.

2. Click the steering wheel plane.

@ Q

& _I L\ _'j L-\ | _ﬂl_ .
Fj \ L N p’(—; - '@Q
G\:&:;/ & S QB#_. o —

(s

Change the direction of the primary axis at 90° increments

e (lick a cardinal point on the steering wheel torus.

@

i AN o L ‘
" %j:?“a £ \&Eﬁh”—'.'ﬂ = \E/

Change the direction of the primary axis at a user-defined angle

1. Hold the Shift key down.
2. Click the primary axis knob.

3. Move the cursor to define the angle or type an angular value in the dynamic
edit box.

mt01413-s-1040 Solid Edge fundamentals 3-5



Lesson 3 Moving and rotating faces

4. Press the Tab key.

Change the direction of the primary axis using a geometric keypoint

1. Click the primary axis knob.

2. Move the cursor over the target keypoint and then click.

he

Change the direction of the secondary axis

1. Click the secondary axis knob.

2. As the cursor moves, the secondary axis automatically locks onto a 90° increment
in either direction. Click to apply the new direction.
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Change the secondary axis direction at a user-defined angle

1. Hold the Shift key down.
2. Click the secondary axis knob.

3. Move the cursor to define the angle or type an angular value in the dynamic
edit box.

4. Press the Tab key.

Maintain a steering wheel orientation at a different location

¢ Hold the Shift key down and drag the steering wheel origin to the new location.
If you drag the steering wheel origin near an edge midpoint, the origin snaps to
the midpoint. Click to position the steering wheel at the midpoint or continue
dragging the origin to another location.

Activity: Reorient the steering wheel

The activity guides you through the process of reorienting the steering wheel. The
steering wheel orientation controls the movement direction of selected geometry
during a synchronous operation.

Activity: Reorient the steering wheel

Overview

Examine the components used for reorienting the steering wheel. In this activity,
a geometric feature moves using the steering wheel. The steering wheel orients to
define the move direction.
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Open activity file

»  Open steering_wheel.par.

Move geometry in the primary and secondary axes directions

Note

A move in the primary axis direction occurs on the steering wheel plane. A
move in the secondary axis direction is normal to the steering wheel plane.

Note

A move occurs between the move from point to the move to point. The move
from point is always the steering wheel origin. The move to point can be a
keypoint, user-defined distance, or a drag and click location.

» In PathFinder, select the feature named feature A.

» Click the primary axis. As you drag the cursor up and down, notice the feature
moves in a direction defined by the primary axis.

At this point, you can drag and click to define the move distance, type a distance
value in dynamic edit box, or select a keypoint.

131,22 mm
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» Press the Esc key to end the move.

» Click the secondary axis. As you drag the cursor, notice the feature moves in a
direction defined by the secondary axis.

» Press the Esc key to end the move.

Change the direction of the primary axis

Note

You can change the primary axis direction in 90° increments by clicking
a cardinal point.

Note

You can change the primary axis direction at a user-defined point or a drag
and click point to define direction angle

mt01413-s-1040 Solid Edge fundamentals 39



Lesson 3 Moving and rotating faces

» Hold the Shift key and click the primary knob.

» Move feature A at a 45° direction angle. Once the angle is set, click the primary
axis to start the move. The right portion of the image shows a front view to

better visualize the 45° movement.
I +

167.87 mm

» Press the Esc key to end the move.

Move geometry in the steering wheel plane

You can perform a free move to any point on the steering wheel plane. You click
the steering wheel plane and drag the selected geometry to a desired location and

then click, or select a keypoint.

» Select feature A.
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»  Click the steering wheel plane. Drag the feature around and notice that the
movement is locked to the steering wheel plane.

» Press the Esc key to end the move.

Use the steering wheel torus to rotate geometry

Clicking the torus starts a rotate operation. The rotation axis is the secondary axis.
You click the steering wheel torus and drag and then click to define the rotation
angle. You can also type a rotation angle in the dynamic edit box.

» Select feature A.

»  Click the torus and rotate feature A 90°.
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»  Click to end the rotate command.

Swap primary/secondary axes

You swap the primary and secondary axes by holding down the Shift key and clicking
the steering wheel torus plane.

»  Select feature A.
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» Hold down the Shift key and click the steering wheel plane.

Note

This is a quick method of changing the rotation axis.

» Press the Esc key.

Change the direction of the primary/secondary axes using a geometric keypoint

You can change the direction of the primary or secondary axis by clicking the axis
knob and then selecting a geometric keypoint.

» Select feature A.
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» Reposition the move from point. Select the steering wheel origin and then drag
the origin to the corner of the selected feature shown.

You want to move the feature to corner (A). Define the direction axis pointing to
corner (A).

»  Click the primary axis knob. Move the cursor over corner (A) and click when
the endpoint displays.
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»  Click the primary axis and notice the direction of movement.

o
I#__,r

At this point if you click the endpoint shown, the feature moves to that point.

» Press the Esc key twice to cancel the operation.

Maintain a steering wheel orientation at a different location

If you want to maintain a steering wheel orientation at a different location, you
hold the Shift key down, click the steering wheel origin, and drag it to the desired
location. If the origin is close to a keypoint, it snaps to that point. Click to position

origin to that point.
»  Select feature A.

» Hold the Shift key down and click the steering wheel origin.

N
& 5,

» Drag the steering wheel origin over the model (at the corners and edge
midpoints) and notice that the steering maintains the orientation.

If you repeat the same step without holding down the Shift key, the steering
wheel orientation changes as it passes over the model edges, corners and faces.
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Use the steering wheel to reorient and move a feature

Move the feature to the location shown. Make sure the feature has same orientation
as shown.

»  Turn off the display of feature A. In PathFinder, click the box in front of feature A.
» Turn on the display of feature B.

» Rotate feature B. Select feature B.
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»  Click the torus, type 90 in the dynamic edit box, and then click.
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» Rotate the feature again to complete the orientation. Position the steering wheel
origin as shown. Click the torus. Drag and type either 90 or -90 in the dynamic
edit box (note the plus or minus value in the dynamic edit box to determine if 90
or -90 should be entered). Press the Tab key and then click.

3-18 Solid Edge fundamentals mt01413-s-1040



Moving and rotating faces

» Move the feature to new location. Select feature B. Position the steering wheel
origin as shown (midpoint of edge). Define the primary axis direction to point
to the edge midpoint on part. Click the primary axis to start the move. Move
the cursor over the edge midpoint and click when the midpoint highlights. Press
Esc to end the move operation.

» Try positioning the feature at other locations on the part.

Summary

In this activity you learned how to reorient the steering wheel to accomplish desired
move and rotate operations.
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Moving a face

You can move a face in the following ways:

Move a face in a direction along the primary axis or secondary axis by selecting
either axis.

Move a face freely along a plane where the graphic handle connects by clicking
the plane on the handle.

Set the direction of the primary axis by dragging the handle origin to an edge or
vertex. The primary knob also locks onto the edge to define the direction.

Reposition the primary knob to change the direction of the primary axis.

Reposition the secondary axis direction in 90° increments by selecting one of
three cardinal points.

The origin is the move from point. The origin can move prior to a move face
operation.
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Rotating a face

Rotate a face by positioning the steering wheel secondary axis on an edge. The
secondary axis becomes the axis of revolution. Select the torus to begin dynamic

rotation or type a rotation angle in the dynamic input box.
Note

You can lock and drag a graphic handle orientation. Hold the Shift key, click
the handle origin, and drag it to a desired edge or vertex.
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Move face workflow

Single face move

1. Using the Select tool, select a face. The 3D steering wheel appears on the
selected face. Initially you get the primary axis only. Click the 3D steering wheel
origin to display entire steering wheel.

2. The command bar appears with the available operations that can be performed
on the selected face. Move is the default operation and thus does not need to be
selected.

3. Click the primary axis on the handle to move the face in or out in a direction
normal to the face.

4. Define the move to location by one of the following methods:

¢ Dynamically drag the face to a new location and then click.

¢ (lick a keypoint location. Choose the keypoint type on the Move command
bar list.

©
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e Type in a + distance in the dynamic input box.

5. Press Esc key to end move.

Note

Workflow is the same for multiple faces in a select set.
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Single face rotate

1.

Using the Select tool, select a face. The 3D steering wheel appears on the
selected face. Initially you get the primary axis only. Click the 3D steering wheel
origin to display entire steering wheel.

Click and drag the origin of the steering wheel to an edge to rotate about.

Make sure the secondary axis of the steering wheel lies on the edge to rotate
about. Click and drag the secondary knob to position if necessary.

Click the torus on the handle to rotate the face. Dynamically rotate the face by
moving the cursor or by typing in a + angle in the dynamic edit input box.

Press Esc key to end rotate.

Note

Workflow is the same for multiple faces in a select set.
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Activity: Move and rotate faces

This activity guides you through a move and a rotate face process to reinforce the
use of the 3D steering wheel.

Change the shape of part (A) to a modified part (B).
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Activity: Moving and rotating faces

Open activity file

»  Open move_01.par.

Move a face

Move the back face of the boss a distance defined by a vertex on the back face
of the lower base.

» Select the face shown. Use QuickPick if necessary.

»  Click the primary axis to start the move command. Clicking the primary axis
defines the direction vector for the move. All you need to complete the move
is a distance to move.

The selected face connects to the cursor and moves dynamically as the cursor moves.

mt01413-s-1040 Solid Edge fundamentals 3-25



Lesson 3 Moving and rotating faces

» Use a keypoint locate to define the move to distance. On the Move command
bar, choose the All keypoints option.

e
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»  Move the cursor over the corner shown and click when the endpoint appears.

» Press the Esc key to end the move command.
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Move faces

» Move the side faces on the boss a distance defined by a vertex on the side face
of the lower base.

ol o
o~

Rotate a face

» Select the angled face.
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» To rotate the selected face, define a rotation axis. Drag the steering wheel
origin to the edge shown. The secondary axis must lie on an edge that the face

rotates about.

»  Click the steering wheel torus to start the rotation. As the cursor moves, the
rotation angle tracks with the cursor. Type 35 in the input box to define the

rotation angle.

» Press the Esc key to end the command.

» This ends the activity. Exit the file and do not save.

Summary

In this activity you learned how to move and rotate faces. You define distances

to move by dragging and clicking, typing in a distance, or by using keypoints. To
rotate a face, position the secondary axis of the steering wheel on an edge to rotate
about. Click the torus and move the cursor to define the rotation angle or type a

rotation angle in the edit box.
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Activity: Copying a face and using keypoints to define movement

This activity guides you through the process of copying a face and using other
geometry to define the movement direction and distance. Copy the lower hole and
positioned it at the same angle and distance as the upper holes.
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Activity: Copying a face and using keypoints to define movement

Open activity file

»  Open move_02.par.

Select the hole to copy

» Select the cylindrical face shown.

»  On the Move command bar, choose the Copy option.

EBEO =
|
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Define the move from point

At this point, the steering wheel origin is at the center of the selected cylindrical
face. Move the origin to the top left hole.

»  Click the steering wheel origin and then move the cursor to the upper left hole.
Click when the origin locks to the center of the hole. You may have to zoom in if
you have trouble locking to the center of the hole.
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Define the move direction

»  Click the primary knob shown. This controls the primary axis direction.
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»  Move the cursor over the cylindrical face shown, and click when the center point
symbol appears.

»  Notice that the primary axis now points to the center of the hole. Direction
definition is complete.
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Define the move distance

»  Click the primary axis to start the Move command.

>
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»  Click the center of the hole shown. This defines the move distance. Click again
to end the command.

=

\'n.

Verify move distance

» Measure the copied distance. On the Inspect tab®3D Measure group, choose the
[T

Measure Distance command

»  Measure the distance between the top two holes. Click when the center point
highlights. Notice the minimum distance and then click Reset in the command
bar. The distance is 14 mm.

» Measure the distance between the lower two holes. The distance between the
holes should also be 14 mm.
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» This ends the activity. Exit the file and do not save.

Summary

In this activity you learned how to use the 3D steering wheel to control a move
or copy operation. You learned how to redefine an origin point (move from point)
and how to modify the direction of a move. You used face keypoints to define the

move/copy direction and distance.
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Lesson review

Answer the following questions:

1.

2.

How do you move a face?

How do you rotate a face?

How do you move a feature?

How do you rotate a feature?

What are the cardinal points on the steering wheel used for?

How do you copy a feature to a new location?

Solid Edge fundamentals
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Answers

1.

mt01413-s-1040

How do you move a face?

Move the cursor over a face. When the face highlights, click. Click the primary
axis on the steering wheel. Define the move distance by dynamically dragging

to new location, by selecting a keypoint, or by entering a distance in the value

edit box.

How do you rotate a face?

Move the cursor over a face. When the face highlights, click. Drag the origin of
the steering wheel to an edge that the face rotates about. Define the rotation
by clicking the torus and then dynamically dragging to define angle, selecting a
keypoint, or by entering an angular value in the value edit box.

How do you move a feature?

Select a feature (in PathFinder, with QuickPick, or with Selection manager).
Click the primary axis on the steering wheel. Define the feature move distance
by dynamically dragging to new location, by selecting a keypoint, or by entering
a distance in the value edit box.

How do you rotate a feature?

Select a feature (in PathFinder, with QuickPick, or with Selection manager).
Drag the origin of the steering wheel to an edge that the feature rotates about.
Define the rotation by clicking the torus and then dynamically dragging to define
angle, selecting a keypoint, or by entering an angular value in the value edit box.

What are the cardinal points on the steering wheel used for?

Use the cardinal points on the steering wheel to change the primary axis
direction in 90° increments.

How do you copy a feature to a new location?

Select a feature (in PathFinder, with QuickPick, or with Selection manager). On
he Move command bar, click the Copy option. Click the primary axis on the
steering wheel. Define the feature move distance by dynamically dragging to new
location, by selecting a keypoint, or by entering a distance in the value edit box.
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Lesson summary

Moving and rotating faces is how you modify synchronous models. You can move or
rotate a single face, a select set of faces, features, and a combination of faces and
features. Use the steering wheel to control how the selected faces move or rotate.
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Selecting faces

mt01413-s-1040

Select faces using the Select tool .

A collection of selected faces to perform an action on is referred to as a select set.

Face selection methods

e Select and deselect faces manually (one face at a time).
e Select and deselect faces using the Selection mode.

e Select and deselect faces with the assistance of a selection manager.

The selection manager uses the topological and attribute data of the face selected
to add faces to a select set.
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Selection mode

A selection mode symbol appears in the upper-right corner of the graphics window.
Press the Spacebar to change the select mode. The select mode selection is also
available on the Home tab®Selection group.

s
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Normal mode

[%“ normal mode

Normal mode is the default selection mode. Normal mode is a single selection. Select
a face and the steering wheel displays on that face. Select another face and the
steering wheel moves to that face. The face previously selected is deselected. You
can only select one face per click.
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Add/remove mode

Eﬁ add/remove mode

Use the add/remove selection mode to build a select set. In the normal mode, select a
face and then press the Spacebar to switch to the add/remove mode. Each face you
select in this mode adds to the select set. If a you select face that has already been
selected, it is deselected. The graphic handle remains on the first face selected. Both
selected and deselected faces highlight as the cursor moves over them.
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Add mode

[%% add mode

The add mode only adds faces to the select set. Only deselected faces highlight as
the cursor moves over faces. To set the mode to add, cycle through the select modes
by pressing Spacebar.
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Remove mode

[\‘3' remove mode

The remove mode only removes (deselects) faces from the select set. Only selected
faces highlight as the cursor moves over faces. To set the mode to remove, cycle
through the select modes by pressing Spacebar.
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Selection manager mode

kg selection manager mode

To activate Selection manager mode, choose the Selection manager mode button on
the Home tab®Select group®Select command list. You can also activate by pressing
Shift + Spacebar. To end the selection manager mode, press the Spacebar.

mt01413-s-1040 Solid Edge fundamentals 3-45



Lesson 3 Moving and rotating faces

Selection manager

Use Selection Manager to add or remove items from a select set using the topological
and attribute data of a selected object.

When in the selection manager mode, a green dot “< attaches to the cursor.

Clicking on a face displays the Selection Manager menu.
The topological relations relate only to the face where the green dot is selected.

The topological relations listed in the Select Manager menu are determined by the
type of face selected (planar, non-planar, cylindrical, partial cylindrical).

You can also switch to a Selection Manager mode. On the Home tab®Select group,

in the Select list, choose the Select Manager Mode command [:F You can also start
the Select Manager mode by pressing Shift+Spacebar. To end the Select Manager
mode, press the Spacebar.
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Selection manager options

The Selection Manager shortcut menu is available when you select valid elements.

To display the Selection Manager menu, click on a face.

Connected

Add faces which are connected to the focus element. Use the flyout options to specify
what type of connected elements to add.

e (Connected — Adds all faces which connect to the focus element.
e Interior Faces — Adds all interior faces which connect to the focus element.

e Exterior Faces — Adds all exterior faces which connect to the focus element.

Related Items

Adds elements that have a persistent relationship to the focus element.

Sets

Adds faces which are part of the same face set as the focus element.

Recognize

Adds all faces which are part of the same feature as the focus element. Use the
flyout options to specify what feature type is recognized.

e  Feature — Adds all faces which are part of the same feature as the focus element.

® Rib/Boss — Adds all faces which are part of the same rib/boss as the focus
element.

¢ Cutout — Adds all faces which are part of the same cutout as the focus element.

Parallel

Add planar faces or reference planes which are parallel to the focus element. Use the
flyout options to specify what type of parallel faces to add.

e Faces — Adds all planes which are parallel to the focus element, regardless
of whether they are aligned or opposing. This option supports the Use Box
Selection option.

e Aligned — Adds all planes which are parallel and face the same direction as the
focus element. This option supports the Use Box Selection option.

e  Opposing — Adds all planes which are parallel and face the opposite direction as
the focus element. This option supports the Use Box Selection option.

Perpendicular

Adds all planes which are perpendicular to the focus element. This option supports
the Use Box Selection option.
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Coplanar

Adds all planes which are coplanar to the focus element. This option supports the
Use Box Selection option.

Concentric

Adds all faces that are concentric to the focus element. This option is available
only on faces that are cylinders, cones, and torii, both partial and full. This option
supports the Use Box Selection option.

Blend Chain

Adds faces which are part of the same blend chain as the focus element to the
select set.

Equal Radius

Adds faces which have a radius equal to the focus element to the select set. This
option is available only on faces that are partial cylinders, partial cones, and partial
tori. This option supports the Use Box Selection option.

Equal Diameter

Adds faces which have a diameter equal to the focus face to the select set. This
option is available only on faces that are full cylinders, full cones, and full torii. This
option supports the Use Box Selection option.

Tangent Faces

Adds faces which are tangent to the focus element.

Tangent Chain

Adds faces which are part of the same blend chain or tangent to the same blend
chain as the focus element.

Symmetric About

Adds faces which are symmetric to the focus element about the same reference
plane type specified. Use the flyout options to specify what type of reference plane
to use as the symmetry plane.

e Base XY Plane — Adds faces which are symmetric to the focus element about
the base XY plane.

® Base ZX Plane — Adds faces which are symmetric to the focus element about
the base ZX plane.

e Base YZ Plane — Adds faces which are symmetric to the focus element about
the base YZ plane.

e Local Plane — Adds faces which are symmetric to the focus element about a
reference plane you select.
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AXxis

Adds faces which have an axis that is parallel or perpendicular to the focus element.
This option is available only on faces that are cylinders, cones, and tori, both partial
and full. Use the flyout to specify whether the axis must be parallel or perpendicular.

e Parallel — Adds faces which have an axis that is parallel to the focus element.

e  Perpendicular — Adds faces which have an axis that is perpendicular to the
focus element.

Use Box Selection

Defines a 3D box in the graphic window to add or remove items to the select set.
When using box selection, the elements which are inside or overlapping the 3D box
are included in the selection. This option is available only for a specific shortcut
menu options.

When using the Use Box Selection option, there are two key in options to help
define the location or area the selection box covers. The first option for box select
is to define an area box. Use the C key to switch between a center or corner area
box definition. Once the area of the box is defined, define the depth of the box. Use
the S key to define a symmetric or non-symmetric box.

Use the Selection Manager shortcut menu as many times as required to build the
select set.

Deselect Items

Deselects elements which match the focus element criteria when set.

Set the Deselect Items option and then define criteria to remove items from the
select set.

Select menu options

Deselect

Removes the focus element from the select set.

Clear Selection

Removes all elements from the select set.

3D Box Select

Specifies that you want to define a 3D box in the graphics window to add items
to the select set. When using box selection, the elements which are inside or
overlapping the 3D box are included in the selection.
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Activity: Using the Selection Manager

Activity guides you through the process of using the selection manager.
Activity: Using the Selection Manager

Open activity file
» Open select_b.par.

Select all rounds of equal radius

Use selection manager to select all rounds of equal radius and change the radius
value for all the rounds selected.

» Activate the selection manager mode by either choosing on the Home tab®Select
group, from the Select list or by pressing Shift+Spacebar.

»  Select the round shown below.

» On the Selection manager menu, make sure Use Box Selection is not checked.

» On the Selection Manager, click the Equal Radius option. Notice that all rounds
that have the same radius (1.5 mm) add to the select set.
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» Press the Spacebar to exit the selection manager mode.

Change the round radius

» Select the PMI dimension on the round.

» In the dimension box, type 2 and then press the Enter key. Press Esc to clear the
select set. All rounds in the select set are now equal to 2.
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Use the selection box

Add rounds to a select set using a selection box.

» Activate the selection manager.

» Select the round shown.

» On the Selection Manager menu, choose Use Selection Box.

»  On the Selection Manager menu, choose Equal Radius.
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Define selection box area

» The first step in defining the selection box is to define the area. Typing a C
changes the area definition from a corner start point (A) to an area center start
point (B). The start point is the point where you select the face.
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Use the center option and define an area as shown.

Define select box depth

» The next step is to define the select box depth. Typing an S changes the definition
from a side definition (C) to a symmetric definition (D). Side step defines depth
in either direction (C) normal to the defined area. The symmetric option defines
the depth symmetric (D) about the defined area.

Define a symmetric depth as shown.
Note

You can rotate the view to better view the positioning of the area and the
depth of the selection box.

» Press the Spacebar to exit the selection manager mode.

Change radius of select set
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» Change the selected rounds radius to 3.

» Press the Esc key to clear the select set.

» This completes the activity.

Summary

In this activity you learned how to use the Selection Manager to control the selection
process. With practice you will master the use of the box selection.
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Activity: Modifying a part by moving select sets

This activity demonstrates how to move multiple faces in a single operation. You
will modify part (A) to the shape of (B).

Activity: Modifying a part by moving select sets

Open activity file

» Open select_a.par.

Suspend Live Rules

Live Rules is covered in the Working with face relationships course (spse01525).
Turn off live rules.

»  You must select a face for Live Rules to appear. Click on any face.

»  On the Live Rules panel, click the Suspend Live Rules (A) check box.
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Select feature to move

Move protrusion feature to other end of part.

» To select the feature to move, first select the face shown.

At this point, only the selected face moves.
» Activate the selection manager mode.

» Select the face shown.

»  On the Selection Manager menu, choose Sets. This finds any sets that contain
the selected face.

»  QuickPick displays the sets found. Click the Protrusion entry listed in QuickPick.

ke

» Press the Spacebar the exit the selection manager mode.
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» The selected protrusion feature participates in the move operation.

Move the feature

»  Click the primary axis on the steering wheel and move the feature to the other
side of the channel-shaped feature.

» Move the feature to the approximate location and click. The move from point
is the origin on the graphic handle.
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» Move complete. Press the Esc key to clear the select set.

Select the channel-shaped feature

» Activate the selection manager mode.

» Select the face shown.

»  On the Selection Manager menu, choose Recognize ® Rib/Boss.

The Sets option would work here also.

» Press Spacebar to exit the selection manager mode.
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Move the channel-shaped feature

»  Click the secondary axis on the steering wheel and move the select set to the
edge of the part.

i

Use a keypoint on the edge of the part to define distance to move. Choose the
keypoint option on command bar (C).
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Extend the legs of the channel-shaped feature

» Select the two faces shown.

» Move the faces to the end of the protrusion feature as shown. Use a keypoint
to define the distance.

60,42 mm
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Move top face of channel-shaped feature

» Select the top face.

» Move the top face to the top of the protrusion feature.

Move protrusion feature to end of part

» Select the protrusion feature.
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»  Move the select set to end of part.

» This ends the activity. Exit the file and do not save.

Summary

In this activity you learned how to create select sets for a move operation. Live Rules
were suspended for the activity. After the live rules topic is covered, you will be able
to perform the same part modifications in other ways.
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Lesson review

Answer the following questions:

1. What is a select set?

2. What are the face selection methods?

3. What are the four selection modes and how do you change modes?
4. What is the Selection Manager?

5. How do you start the Selection manager? How do you end Selection manager?
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Answers

1.

What is a select set?

A collection of selected faces to perform an action on.

What are the face selection methods?

¢ Select and deselect faces manually (one face at a time).
e Select and deselect faces using the Selection mode.
¢ Select and deselect faces with the assistance of a Selection manager.

What are the four selection modes and how do you change modes?

e normal

¢ add/remove
e add

* remove

Press the Spacebar to change modes or select the mode from the Home
tab®Selection group.

What is the Selection Manager?

Use Selection Manager to add or remove items from a select set using the
topological and attribute data of a selected face.

How do you start the Selection manager? How do you end Selection manager?

To start selection manager, press Shift+Spacebar or on the Home tab®Select
group, click the Selection manager button.

To end selection manager, press Spacebar.
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Lesson summary

You can build a select set by selecting faces to modify one at a time. This becomes
cumbersome when models become large. The selection methods are available to
ease the building of select sets. Selection Manager is a powerful tool to help define
faces to modify. You can a combination of selection mode and selection manager

to build the select set.
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Move face command bar options

You control the results of the Move command with options that control the
interaction of the select set and the rest of the model.

By setting these options, the resultant transformation can alter within the command.

The options are Connected faces, Copy, Detach, and Precedence.
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Connected face options

A Extend/Trim

Default option. Selected face moves by extending and trimming the adjacent faces.

= Tip

Selected face is rigid. Adjacent faces change to meet the movement of the rigid
selected face.

A Lift

Selected face is rigid. Adjacent connected faces are not affected. The selected face
moves in a direction normal to the face to either add or remove material.
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Copy

e
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The Copy option creates a copy of the faces in the select set.
The faces collect into a face set feature.

The face set feature can move or rotate.

This option is similar to a copy and paste operation.

The original selected faces do not change.

= [¥] S Features
[ Protrusion 1
[§ Cutout 1
| i Cutout 2
% Face Set 2
[ Protrusion 2
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Activity: Copying and attaching a feature (method 1)

The activity guides you through the process of copying a cutout feature and then
attaching the copied feature at a new location on the model.

Activity: Copying and attaching a feature (method 1)

Open activity file
» Open copy_a.par.

Select the feature to copy

» Select the cutout feature by clicking CutoutI in PathFinder.
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» Position the 3D steering wheel as shown.

Suspend Live Rules

Live Rules is covered in the Working with face relationships self-paced course.
Suspend the Live Rules settings while moving the cutout feature. This ensures no
other faces in the model participate in the move.

»  Click the Suspend Live Rules (A) check box.

(nic](®] @]
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Set the copy option and move the feature

» On command bar, choose the Copy option.
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» Move the copied feature to the face shown in orange.

To begin the move, click the secondary axis shown. The move origin point is
where the origin of the steering wheel resides.

Define the move distance and direction

» Move the feature to the edge of the part using a keypoint. On command bar, click
the keypoints list and choose Endpoint.

7L | (Lt | A
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» Select the keypoint location shown.

Change move direction

» The primary axis should point down. If your steering wheel position is different,
change the move direction by clicking the cardinal point (C) on the steering
wheel and then click the primary axis.
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» Select the keypoint.

Move by keying in a distance

» Click the secondary axis.
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» Type 10 in dynamic edit box.
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Attach the copied feature

The copied feature is in position but is detached from the model.

» Right-click in the part window and choose Attach.

Summary

In this activity you learned how to copy a feature and then position the copied
feature. There are other methods available to move the copied feature to a location
other than what was shown in this activity.
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Activity: Copying and attaching a feature (method 2)

This activity has the same goal as method 1, but. uses a different approach.

Activity: Copying and attaching a feature (method 2)

Open activity file

» Open copy_b.par.

Suspend Live Rules

Live Rules is covered in the Working with geometric relationships self-paced course.
Suspend the Live Rules settings while moving the cutout feature. This ensures no
other faces in the model participate in the move.

»  Click the Suspend Live Rules (A) check box.

&—m (@ [Z

Select the feature to copy

» Select the cutout feature by clicking Cutout1 in PathFinder.
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» Position the 3D steering wheel as shown.

Set the copy option and move the feature

» On the command bar, choose the Copy option.

R
;

» Move the copied feature to the face shown in orange.
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Relocate the steering wheel origin

In this activity, use the steering wheel plane to move the copied feature instead of
the secondary axis used in the method 1 activity.

» To relocate the steering wheel origin, hold the Shift key down, and drag the
steering wheel origin to the midpoint of the face edge (D). As you drag along the
face edge (D), notice that the steering wheel origin jumps to the midpoint of edge
(D). When you hold the Shift key down to move the steering wheel origin, the
steering wheel orientation remains fixed.

The move is from the midpoint of edge (D) to the midpoint of edge (E).

Move the copied feature using the steering wheel plane

»  Click the steering wheel tool plane.
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» Drag the cursor over the edge shown and click when the midpoint symbol
displays. You may have to turn on the midpoint option on command bar.

» Press the Esc key to end the move command.
Note

Since this copy operation was accomplished in one movement, the copied
feature attaches automatically.

Summary
In this activity you learned how to copy a feature and then position the copied

feature by moving the steering wheel origin and using the steering wheel plane to
define the move vector.
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Activity: Copying, rotating, and attaching a feature to a new location

This activity guides you through the process of copying a feature, aligning the
feature to an angled face, and then positioning the feature on the model. Use two
methods in the activity.

3-82 Solid Edge fundamentals mt01413-s-1040



Moving and rotating faces

Activity: Copying, rotating, and attaching a feature to a new location

Open activity file

»  Open rotate.par.

Suspend Live Rules

Live Rules is covered in the Working with geometric relationships self-paced course.
Suspend the Live Rules settings while moving the feature. This ensures no other
faces in the model participate in the move.

»  Click the Suspend Live Rules (A) check box.

nj<|*

mt01413-s-1040 Solid Edge fundamentals 3-83



Lesson 3 Moving and rotating faces

Method one overview

Use the Copy option on command bar. Align the feature using the Parallel
relationship command. Position the feature using the steering wheel. Copy feature
(A) onto face (B). Center feature on face (B) with the feature holes aligned to the
midpoint of edge (C).

Select the feature

» In PathFinder, select the feature named Protrusion 1.

» On the command bar, choose the Copy option.
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Move the copied feature

» Position the steering wheel as shown and click the primary axis to start the
move command.

» In the dynamic edit box, type 125 and press the Enter key.

Align the feature to the angled face

» On the Home tab®Relate Faces group, choose the Parallel relationship

e
comman.

Note

The Face Relationship commands are covered in the Working with face
relationships course. Use the command to change the angle of the copied
feature. You could use the steering wheel to rotate the feature but you
need to know the angle of the face. The parallel relationship command is
an easier step.
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» When selecting the parallel command, face (A) is the seed face. Select the face
(B) to redefine the seed face.

®

Select the angled face.
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»  Click the Accept button on command bar and then press the Esc key.

EIAI'H%I*HE»II'||’@|||| |

The feature is aligned with the angled face.

Position the feature

» Move the steering wheel origin to the center of one of the cylindrical faces as
shown.
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»  Click the cardinal point shown to define the move direction.
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»  Click the secondary axis and then select the midpoint of the edge shown.

Note

If you cannot locate the midpoint on the edge, make sure the All keypoints
option is on.

%) O\ o
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» Move the steering wheel origin to any point on the bottom of the feature.

»  Click the primary axis and then select the endpoint shown.

|t
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Attach the feature

» Right-click in the part window and choose Attach.

This completes the first method of copying, aligning, and positioning a feature.
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Method two overview

Use the Copy to and Paste from clipboard commands. Use the short-cut keys Ctrl+C
(copy) and Ctrl+V (paste). Align the feature using the F3 key. Position the feature
using the steering wheel. Copy feature (A) onto face (D). Center feature on face (D)
with the feature holes aligned to the midpoint of edge (C).

To copy a selected feature to the clipboard, press Crtl+C.
To paste a feature from the clipboard, press Crtl+V.

You can also choose the commands from the Home tab®Clipboard group.

&
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Select the feature to copy

» In PathFinder, select the feature named Protrusion 1.

» Position the steering wheel origin at any point on the bottom of the feature. This
comes into play when the feature aligns to the target angled face. Make sure the
secondary axis points in the direction shown.

Note

The secondary axis orients normal to the face pasted to.

Copy and paste feature

» Press Ctrl+C to copy the selected feature to the clipboard.
» Press Ctrl+V to paste the feature. The feature attaches to the cursor.

» Drag the cursor over the face shown.

mt01413-s-1040 Solid Edge fundamentals 3-93



Lesson 3 Moving and rotating faces

» Press the F3 key to coplanar align the steering wheel face to the angled face.
This is the reason you position the steering wheel to a point on the bottom of
the feature in an earlier step.

» Click to place the feature.
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Rotate the feature

»  Click the steering wheel torus.
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» In the dynamic edit box, type 90 and then press the Enter key.
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Center the feature on the face

» Move the steering wheel origin to the midpoint of a linear edge on the feature
and click the secondary axis point shown to define the move direction.
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»  Click the midpoint on the edge shown.
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Align the feature center to the midpoint on the edge

» Move the steering wheel origin to the center of a cylindrical face on the feature
and then click the axis shown to define move direction.
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»  Click the midpoint of the edge.

Attach the feature to the model

» Right-click in the part window and choose Attach.

This completes the activity.
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Summary

In this activity you learned how to copy, align, and position a feature. Two methods
were shown to help you understand the available tools for copying geometry.
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Detach
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The Detach option removes the select set from the part body.

The removed select set can move or rotate.

This option is similar to a cut and paste operation.
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Activity: Detaching and attaching a feature

The activity guides you through the process of detaching an extruded feature and
then attaching the copied feature at a new location on the model.

Activity: Detaching and attaching a feature

Open activity file
» Open detach_a.par.
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Suspend Live Rules

Live Rules is covered in the Working with geometric relationships self-paced course.
Suspend the Live Rules settings while moving the feature. This ensures no other
faces in the model participate in the move.

»  Click the Suspend Live Rules (A) check box.

L e[ E1)
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Select the feature to detach

» In PathFinder, click the feature named Protrusion 2.

Position the steering wheel origin

» Drag the steering wheel origin to the midpoint of the edge shown.
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Move the feature

» On the command bar, choose the Detach option.

B h_;é||%'|

»  Click the steering wheel tool plane to start the move.
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» Select the midpoint of the edge shown to complete the move.
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Attach the feature

» Right-click in the part window and choose the Attach command.

Summary

In this activity you learned how to detach a feature, move it to a new location, and
then attach the feature to the model. This process is similar to a cut and paste
process.

mt01413-s-1040 Solid Edge fundamentals 3-107



Lesson 3 Moving and rotating faces

Precedence

‘LJ A 1[0, |
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Use the precedence option to set which faces have priority during a synchronous
move operation.
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il Select Set Priority

Selected and other moving faces have priority over non-moving faces.

e Model Priority

Non-moving faces have priority over moving faces.
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Lesson review

Answer the following questions:

1.

Moving and rotating faces

Name the three connected faces options and briefly describe the results of each

option.

When you copy a set of faces or a feature, what happens to the original faces?

When using the Copy to (Ctrl+C) clipboard command, what is the importance of

the steering wheel secondary axis direction?
What does the Detach option do?

Explain the Precedence option.
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Moving and rotating faces

Answers

1.

Name the three connected faces options and briefly describe the results of each
option.

e Extend/Trim—Selected face moves by extending and trimming the adjacent
faces.

e Tip—Selected face is rigid. Adjacent faces change to meet the movement of
the rigid selected face.

e Lift-Selected face is rigid. Adjacent connected faces do not change. The
selected face moves in a direction normal to the face to either add or remove
material.

When you copy a set of faces or a feature, what happens to the original faces?

Nothing. They do not change.

When using the Copy to (Ctrl+C) clipboard command, what is the importance of
the steering wheel secondary axis direction?

When the copied feature pastes (Ctrl+V) to a face, the secondary axis orients
normal to the selected face.

What does the Detach option do?

Detaches the selected faces from the model during movement. The detached

select set changes to a purple color. The display can be turned on or off in
PathFinder.

Explain the Precedence option.

The precedence option determines the behavior of the selected faces versus the
other model faces. The Select Set priority modifies other faces in the model. The
Model priority keeps existing faces from changing during a move operation.
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Lesson summary

Use the move command bar options to control the behavior of the select set during
a move operation.
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Working with Live Sections

You use the Live Section command to create a 2D cross-section on a plane through
a 3D part. For example, you can select one of the principal planes on the base
coordinate system as the plane for a live section.

Live sections can make it easier to visualize and edit certain types of parts, such as
parts that contain revolved features. You can then edit the 2D elements of the live
section to modify 3D model geometry.

Creating live sections

You can select a planar face, reference plane, or principal plane on a coordinate
system as the plane for the live section. When you select the plane, a live section is
created, similar to a section view in a drawing. When the live section passes through
a procedural feature, such as a hole, an edge set is created.

An entry for the live section is added to the Live Sections collector in PathFinder.

Automatic creation of live sections

When creating a revolved extrusion or cutout, use the Create Live Section option (A)
to create a live section upon feature completion. The option is on by default.
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All sketch dimensions migrate to the live section.

Editing live sections

You edit a live section using the Select tool and the 2D steering wheel editing handle.
You can edit individual elements or you can edit the entire live section.

Editing 2D elements in a live section to modify the 3D model

When you select a 2D element in a live section, the 2D steering wheel editing
tool appears. You can use the handles on the 2D steering wheel to move or rotate
the live section element to modify 3D model geometry. If the live section element
you select is an edge set created from a procedural feature, such as a hole, the
editing handle for the procedural feature is also displayed.

You can also place PMI dimensions on the 2D elements of a live section and then
edit the dimension value to modify the model.

Note

When moving a live section element using the 2D steering wheel edit
tool or a PMI dimension, the current settings in Live Rules are used to
control the edit behavior.

Editing the entire live section

You can select the entire live section using PathFinder or QuickPick. You can
then use the steering wheel to move or rotate the entire live section. When you
move or rotate the entire live section, 3D model geometry is not modified. The
live section recalculates at its new position. This can be useful when you have
modified the 3D model using other methods, such that the live section is no
longer positioned where you want it.

Displaying live sections

You can use the check box adjacent to a live section entry in PathFinder to show or
hide a live section in the graphics window. You can use the check box adjacent to the
Live Sections collector to display or hide all the live sections.

You can use the Live Section Colors section on the Colors page of the Solid Edge
Options dialog box to specify the colors you want to use for the edges, centerlines,
and regions for live sections.
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Model editing and live section update

The live section automatically updates when you add or remove features, or directly
edit the 3D model. For example, if you add a pattern of holes to a synchronous model,
the live section automatically updates.

Live sections in an assembly

You can edit a 2D element on a live section to modify a part in the context of an
assembly. You can use the keypoints on adjacent parts to modify the live section
element with respect to other parts in the assembly.

You can use commands on the shortcut menu to control the display of live sections
on a selected part.
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Activity: Live Section

This activity guides you through the process of creating a live section through a
model. The model is modified by manipulating the live section edges.
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Activity: Live Section

Open activity file

»  Open live_section.par.

Create a section plane

» On the Home tab®Planes group, choose the Coincident Plane command.
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» Select the plane shown.
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» Move the coincident plane to the midpoint of the edge shown.

Create a Live Section

@
» On the Home tab®Section group, choose the Live Section command | .

mt01413-s-1040 Solid Edge fundamentals 3-117



Lesson 3 Moving and rotating faces

» Select the plane created in the previous step to define the live section.

At this point you can use the steering wheel to move the live section if desired.

» Press the Esc key to end the live section command.
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» Notice in PathFinder that a Live Sections collector appears. You control the
display of a live section with the check box.

= ¥ (@ Live Sections
(@ Live Section 2

Move a face

Instead of selecting a face to move, you can select the edge created by the section
through a face to move. Moving the edge is the same as moving the face.

>

Select the edge shown and move it to observe the behavior.

Dynamically move the edge but do not click. Press Esc to end the move. Press
Esc again to clear the selected edge.

Note

The edge can take on all operations that its parent face can (for example:
dimension, rotate, delete).

Modify the model shape by manipulating the live section

The model does not have to display to manipulate a live section. Turn off the display
of the model.
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» Right-click in the part window and on the shortcut menu choose Hide All ®
Design Body. Hide all reference planes too.

» Change the display to a front view. Press Ctrl+F.
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» Rotate the two arms on the left 15° about the center hole. Select the live section
edges shown using a fence.
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» Move the steering wheel origin to the center of the hole as shown.

» Change the orientation of steering wheel. Click the cardinal point shown and
then click the midpoint of the right edge.
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»  Click the torus. Type 15 and press the Enter key.
Note

If you get an error during the rotation, suspend live rules (A). After
completion, uncheck suspend live rules.

THIES)

4k ]
B—» =

",

» Press the Esc key to end the move command.
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Observe model changes

» Change to a Dimetric view.

»  On the shortcut menu, turn on the display of the Design Body. Notice that the
model changes to the modifications made to the live section.

3-124 Solid Edge fundamentals mt01413-s-1040



Moving and rotating faces

Delete a face

»  Click the circular edge shown and press the Delete key.

Deleting the live section circular edge is the same as deleting the circular face.

Remove material to create a slot

»  Turn off the design body display.
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» Draw a sketch containing two lines and one arc. Choose the Line command and
click the right section edge.
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» Align the circle center with the midpoint of the right edge.

» Select the region shown.

»  On the command bar, click (B) to set the Remove material option. Click (A) to set
the Through All extent option and (C) to set the Symmetric extent.
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»  Click on a direction handle and dynamically drag to exceed the width of the part.
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Change display to observe the changes

»  Turn on the design body.

» In PathFinder, turn off the live section display.

This completes the activity.

Summary

In this activity you learned how to create a live section. The live section command
creates edges where a user defined plane intersects the design body. Each live

section edge represents a face in the model. You can select either the face or live
section edge to modify the model.
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Lesson review

Answer the following questions:

1. How do you create a Live Section?
2. How do you edit a model with a Live Section?

3. When creating a revolved feature with a dimensioned sketch, what is the result
when you choose Live Section option on the revolve command bar?

4. How do you redefine the live section?
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Answers

1.

How do you create a Live Section?

Step 1: On the Home tab®Section group, choose the Live Section command.
Step 2: Select a reference plane or a planar face as the live section plane.
Step 3: Move the live section plane to the desired part intersection location.

How do you edit a model with a Live Section?

You select an edge and move to desired location. If you select an edge of a
cylinder, the cylinder edit handle appears and you can change the diameter. If
the model contains dimensions, you can select a dimension to change the model.

When creating a revolved feature with a dimensioned sketch, what is the result
when you choose Live Section option on the revolve command bar?

The dimensions migrate to the live section.

How do you redefine the live section?

Select the live section in PathFinder or with QuickPick. Select the primary axis
and move the live section plane to a new location.
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Lesson summary

You use the Live Section command to create a 2D cross-section on a plane through

a 3D part. For example, you can select one of the principal planes on the base
coordinate system as the plane for a live section. Live sections can make it easier to
visualize and edit certain types of parts, such as parts that contain revolved features.
You can then edit the 2D elements of the live section to modify 3D model geometry.
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4  Working with face relationships

mt01413-s-1040 Solid Edge fundamentals 4-1



Lesson 4

Working with face relationships

Face relationships overview

When modeling synchronous features, you have control over the solve behavior

of a model or an assembly during face editing. The control is achieved through
relationships between faces. Face relationships are inherited from sketch elements
used to create the faces of a body feature. Face relationships are also applied
using the relationships commands in the Home tab®Face Relate group. Applied
relationships are made permanent by the default persist setting on the command
bar. If a relationship is to be temporary, you can turn off the persist option.

Relationships are assigned to faces. During a face move, Live Rules considers
found relationships, persistent relationships, and locked dimensions in the model.
Live Rules controls any or all of these during the operation. Found relationships
are applied based on the geometric state of the model during edit, as well as on
the Live Rules settings.

Live Rules settings control what you want to look for.
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Creating face relationships

e Use the relationship commands in the Face Relate Group (A) to apply face
relationships to selected faces.
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¢ The face relationship commands define how faces are related to each other. You
select a face to relate (seed face) and then select a face to relate to (target face).
This does not apply to the Ground, Rigid, and Horizontal/Vertical commands.

e A relationship is permanent (Persist option on) by default. However, the
relationship can be set to temporary (Persist option off).

e Persistent and temporary relationships that are detected can be ignored by the
system during a solve of a geometric change.
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Face Relate command bars

Each face relate command has a unique command bar.

The following is an example of the coplanar relationship command bar.
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Understanding seed and target faces
Seed face

e The seed face refers to the initial face selected.
¢ The seed face is the face to be related.

¢ The seed face position changes.

¢ The steering wheel locks onto the seed face.

e More faces can be related simultaneously by adding the faces to a select set. The
seed face definition remains.

Target face

¢ The target face defines the relationship to be applied to the seed face.
¢ The target face does not change during the Relate command.

e There can only be one target face.
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Relationships applied through the face relate commands are persistent by default.

A persistent relationship:

¢ Is always detected by the system during a synchronous command.
e Is stored in the Relationships collector in PathFinder.

¢ (Can be deleted using the relationships context menu in PathFinder.

+ IJzed Sketches

= A elationships
b Perpendicular 29
b Perpendicular 31
b Perpendicular 33
= Parallel 35
b Perpendicular 37
@ Awial 39
«5 Tangent 41
£ Tangent 43
«5 Tangent 45

¢ On a face in a select set, a persistent relationship can be turned off in Advanced
Live Rules. If turned off, the persistent relationship is deleted after the
command completes.

Non persistent relationships are ignored if that specific relationship is turned off
in Live Rules.
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T om | [ e |
E Accept or cancel

If the desired relationship results are achieved, click Accept. The face relationship
command ends but the select set is still active.

If the desired relationship results are not achieved, click Cancel. The face
relationship command ends but the select set is still active.
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Single/All face alignment

-

.
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:I—I—_|"| Single Align

Only the seed face is related to the target face. The remaining faces in the select set
maintain their original relationship with the seed face.

:E:I Multiple Align

All faces in the select set relate to the target face.
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Relationships
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@ Concentric

Relates cylindrical faces concentric to each other.

@ Coplanar

Relates faces coplanar to each other.

EI Parallel

Relates faces parallel to each other.

Perpendicular

Relates faces perpendicular to each other.

6

Tangent

Relates two faces tangent at their connection edge (1) or tangent by touching a
theoretical face extension (2).

=
=
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9] Rigid

Locks face plane orientations to one another. Rigid relationship is automatically
persistent. Faces with a rigid relationship can be trimmed and extended. (1) shows
the relationship in PathFinder and (2) shows the rigid relationship in Live Rules
(Advanced).

= R elationships
g0 Rigid 41
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3 [ [Plane
=[] Rigid
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Ground

Fixes a face plane. A fixed face can be trimmed and/or extended. A fixed face can
translate in its plane only. Multiple faces can be grounded. A ground relationship is
permanent (persistent). (1) Shows the relationship in PathFinder and (2) shows the
ground relationship in Live Rules (Advanced).
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" ;1', Ground 23
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Symmetric about

Makes a selected face symmetric to a target face about a face or plane.

Symmetric about workflow

1. Select face to be modified (referred to as the seed face).
2. Select target face. This face determines what the seed face is symmetric to.
3. Select symmetry plane or face.

4. Accept.

L 2] Equal radius

Makes the radius of a selected cylinder/partial cylinder(s) equal to the target
cylinder/partial cylinder.
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El

Coplanar axis
Makes selected holes/cylindrical faces aligned on an axis that is parallel to a target

face/plane. The target face/plane can be selected on the part or a custom axis can
be defined. See the following activities:

¢ (Coplanar axis hole alignment
e (Coplanar axis alignment using a custom axis

—

™| Offset
Makes the selected face(s) parallel to the target face with an offset distance.

Horizontal and vertical

Makes a selected planar face parallel to the most similar base reference plane. You
also can apply a horizontal/vertical constraint between two keypoints relative to
a reference plane.
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Workflow for relating faces

The following workflow applies to the coplanar, concentric, parallel, perpendicular,
perpendicular, symmetry, offset, and tangent relationship commands.

1. Select a relationship command on the Home tab®Face Relate group and then
select a face (seed) or a select set (a seed face with additional faces).

or

You could also select a face (seed) or a select set (a seed face with additional faces)
and then select a relationship command on the Home tab®Face Relate group.

2. If more than one face is in the select set, click the Single/Multiple Align option.

B
¥

‘ . ‘

3]

3. At this point, you can select a target face, which will use the default option
settings. Other options can be selected at any time during the command.

4. Select the target face (face for the seed to be related to).

5. Relationships are permanent by default. If the relationship is to be temporary,

. . .| e
click the Persist option L,

[ ) p—
6. If the desired result is not achieved, click Cancel m . The select set
remains and the relationship command can be started again.

(on | [ owm |
7. If the desired result is achieved, click the Accept button m to apply
the relationship.
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Activity: Relating a single face with a rigid select set

Learn how to use the Coplanar command to apply a relationship to a single face
while the select set remains rigid to the single face.
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Activity: Applying a relationship to a single face with a rigid select set

Open activity file

» Open rigid_set.par.

Problem

Align the clevis base (B) at a 10° angle measured from the left upper edge (A). Clevis
faces are to maintain their position (rigid) relative to the clevis base.
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Create a 10° face

The face created in this step is a construction face.

» Select the face shown and click the Copy option (A) on the command bar.

EEOREE
Y

a

» Drag the steering wheel to the edge shown. Rotate the copied face about this
edge.
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»  Click the torus on the steering wheel and then type 10 in the dynamic edit box.
Press the Enter key.

125

Define the select set for the clevis

» Select the seed face. This is the face that will have a relationship applied to it.
Select the face shown.
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» To add faces to a select set, press the Spacebar. Notice the selection mode symbol

next to the cursor t. Faces you select now add to the select set. Place a
rectangular fence as shown. This selects all the faces that are part of the clevis.

Choose the Relate command and options

» On the Home tab®Face Relate group, choose the Coplanar relationship
command.
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Define the target face

The target face is the face copied at the 10° angle. Selecting this target face makes
the seed face coincident with it.

» Select the target face.

125

» On the command bar, click the Accept button.

& SLREHEALACY]

» Double-click to end the Coplanar relationship command. Press Esc to clear
the select set.

125

» Notice that with the persist option on, a coplanar relationship between the seed
face and the target face (the copied rotated face) is in the Relationships collector.
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@ rigid_set.par
P4 Pz
[ t*: Base
[] |&1 Base Reference Flanes
= | Synchronous -y |
= By Features
[ Protrusion 1
[ Protrusion 2
[ Protrusion 3
|1 Cutout 4
[ Face Set 7
= Relationships
[<8> Coincident 33 |

» To verify the alignment, go to the front view by pressing Ctrl+F.

- 125 -
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Turn off the copied face
In PathFinder, clear the check box for the copied face. This turns off the display.

>

[ rrrrrrrrrr ]

@ rigid_set.par
+ I"j:j, PRI
[ t=: Base
3 [] ] Base Reference Planes
= Synchronous
= [ S Features
[ Protrusion 1
[ Protrusion 2
[ Protrusion 3
[4 Cutout 4
- [ % Face Set 7

= Relationships
4> Coincident 33

» This completes the activity.

Summary

In this activity you learned how to use a relate command to apply a coplanar
relationship between two faces. You also learned how to include other faces in the

relate operation.

»  Close the file and do not save.
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Activity: Relating faces using parallel, coplanar, perpendicular and
concentric relationships

Learn how to use the Relate Face command to apply relationships that will alter
the shape of an existing part.
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Activity: Using parallel, coplanar, perpendicular and concentric relationships to
alter a part shape

Open activity file
» Start Solid Edge.
»  Open existing file relate.x_t.

» Open with the Iso Part.par template.
Note

If Live Rules settings have been changed from the default, click the Restore
button in Live Rules.
Problem

Align several faces to change the shape of the part. The purpose of the activity is to
learn to apply face relationships and observe the results.

] —
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Change the orientation of the center feature

Vertically align the angled center feature (green).

) A

» Select the side face shown. This is the seed face. This is the face to align.

You want the other faces on the feature to move with the selected face. Selecting
these faces makes them rigid to the seed face. You can select each face
individually or use a select box. Press the Spacebar to enter the Add/Remove

selection mode [%i .
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» Rotate the view and use a selection box.

» The select set is defined. On the Home tab®Face Relate group, choose the

. . Feer)
Parallel relationship command .
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» Select the face shown to align to.

»  Click the Accept button.
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The center feature orients vertically and its position changes. Click the Cancel

button. The select set is still active. Move the vertical feature to approximately
the center of the top face.

» You can dimension the feature for an accurate position. Press Esc to end the

command.
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Apply concentric relationships

Align the holes (green) concentric to the cylindrical feet (red).

» Select a hole. The holes are concentric. Since the concentric rule is on, both
holes stay aligned.

»  On the Home tab®Face Relate group, choose the Concentric relationship
@

command
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» Select the cylindrical face shown to align the hole to.

»  The Persist option is on by default. Click the Accept button.

RN
+

» Repeat for the other hole. Notice the concentric relationships add to the
Relationships collector in PathFinder.

= Relationships
= Concentric 1
= Concentric 2
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Apply perpendicular relationships
Align the angled face (red) perpendicular to side face of part (blue).

»  Select the face.

mt01413-s-1040 Solid Edge fundamentals 4-29



Lesson 4 Working with face relationships

» Add the two faces shown to remain rigid with the selected face.

» On the Home tab®Face Relate group, choose the Perpendicular relationship

command .

»  Select the side face.
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»  Click the Accept button.

» Repeat the alignment for the faces on the opposite side.
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Apply coplanar relationships

Make the red faces coplanar.

» Select the face shown and then add the face on the underside to remain rigid to
the selected face.

» On the Home tab®Face Relate group, choose the Coplanar relationship
command .
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» Select the face shown and then click the Accept button.

R

Apply more coplanar relationships

Align the green face coplanar with the red face. Make sure to add the face on the
underside. Since coplanar live rule is on, the faces on the opposite side align also.

L)
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Apply more coplanar relationships
Align the blue faces coplanar with the red face. The blue faces are not coplanar. Use

the Multiple Alignment option located on the Coplanar relationship command
bar.

Align the faces on the back side also.
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Summary

In this activity you learned how to use the relate command to apply a relationship
to modify a part shape. You also learned how to make a relationship permanent
(persistent) and also how to make other faces rigid to the face being aligned.

o= |

»  Close the file and do not save.

mt01413-s-1040 Solid Edge fundamentals 4-35



Lesson 4 Working with face relationships

Activity: Applying a relationship to all faces in a select set

Learn how to use the relationship commands to apply the same relationship to
each face in the select set.
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Activity: Applying a relationship to all faces in a select set

Open activity file
» Open independent.par.

Problem 1
Use the system default Live Rules.
Make all green faces parallel to the yellow face.

Since the Live Rules coincident rule is on, only one face needs be selected for each
row. Both top planes in each row are coplanar.

Select faces

» Select the faces shown.
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Choose the Parallel relationship command and options

» On the Home tab®Face Relate group, choose the Parallel relationship command

» On the command bar, select the Multiple Align option .

» On the command bar, deselect the Persist option .

Select target face

» Select the face shown.

» Notice that all selected faces are now parallel to the target face. Accept the
results by clicking the Accept button.

» Press the Esc key to clear the select set.

4-38 Solid Edge fundamentals mt01413-s-1040



Working with face relationships

Problem 2

Make all rows the same height as the shortest one.

» Select the faces shown.

» On the Home tab®Face Relate group, choose the Coplanar relationship

command .

=
» On the command bar, select the Multiple Align option .

» Select the target face.

»  Accept the results and end the command.
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Problem 3

Make all faces coplanar with the inclined face on the left end.

» Select the face shown. Since coplanar live rule is on, the other faces are included
in the coplanar relationship operation.

» On the Home tab®Face Relate group, choose the Coplanar relationship

command .

» On command bar, select the Single Align option .

» Select the target face.

»  Accept results and end the Coplanar command.
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Summary

In this activity you learned how to use the relationship commands to apply a
relationship to each face in a select set. You also learned how to take advantage of
the live rules so every face to be included does not have to be selected.

»  Close the file and do not save.
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Activity: Coplanar axis hole alignment

Learn how to use the Coplanar axis relationship command. A random placement
of holes exist on a planar part face. Align the holes along an axis parallel to an
orthogonal face.

Y

=]
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Activity: Coplanar axis hole alignment

Open activity file

»  Open coplanar_axis.par.

Select the holes to align

» Select the four holes to align. Select the holes in PathFinder or select them by
clicking each hole on the part.

@ coplanar_axis.par
[ 1 Base
[ [] ] Base Reference Planes
= | | Synchronous
= Y4 Features
[ Protrusion 1
= [z Hole 3

[+ G4 Used Sketches
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Align the selected holes

» On the Home tab®Face Relate group, choose the Coplanar Axis relationship

command

» Select the face or plane to align the axis with. Select the face shown.

» On the command bar, click the Accept button.

Note

The seed hole remains fixed and all other holes in the select set move to
align with the seed.
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Move the aligned holes

The holes align along the base X direction. The face selected to align to in the
previous step is an orthogonal face, thus the alignment axis of the holes aligns with
the base X direction. The live rules setting Maintain coplanar axes can detect holes
that align with one of the base directions.

= e

x| vz | x|

If you move a hole, all holes that align with it move. If this live rule is turned off,
then only the hole selected moves.

» Select any hole.
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»  Click the steering wheel axis shown to start the move.

» Select the midpoint of the edge shown to define the move distance. This
movement positions the line of holes centered on the part. You may have to turn
on the midpoint keypoint locate on command bar.

252,05 mm

Note

When moving a set of holes that axially align, the spacing between the holes
remain unchanged if the move direction is perpendicular to the alignment
axis. If the move direction is not perpendicular to the alignment axis, then
the holes’ spacing may not remain fixed. To ensure that the holes maintain
a fixed spacing, it is recommended that locked dimensions be added to the

hole spacing.
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Summary

In this activity you learned how to align holes along an axis. As long as the
alignment axis remains orthogonal, then live rules detects the alignment and holes
remain aligned during a synchronous modification. A non-orthogonal alignment
can be created by using a custom axis.

»  Close the file and do not save.
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Activity: Coplanar axis alignment using a custom axis

Learn how to use the Coplanar Axis relationship command. The previous activity
used an orthogonal face to define the alignment axis. This activity uses a custom
axis. The custom axis is defined by a plane whose first two points are the axis of the
first hole selected and the third point is a center point on one of the other holes in
the select set. All holes in the select set are aligned with the custom axis.
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Activity: Coplanar axis alignment using a custom axis

Open activity file

»  Open coplanar_axis_custom.par.

Select the holes to align

» In this activity, the holes are cylindrical cutouts. Since the four holes were
constructed with a single cutout operation, you must select each cylinder on the
part. You cannot select each cylinder in PathFinder. Use QuickPick if needed to
select the cylinders. Select the four cylinders shown to align.
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Align the selected holes

» On the Home tab®Face Relate group, choose the Coplanar Axis command

=
» On the command bar, turn off the Persist option E|

» Notice the message in PromptBar to select a point or a plane.

PromptBar
Select a point or a plane. A point wil make a 3-point plane including the 2 points of the first axis.

Select the circular edge shown. Cylinders are custom axial aligned. On the
command bar, click Accept.
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» Press the Esc key to end the Coplanar Axis relationship command.

Move the aligned cylinders

The cylinders are axial aligned but not aligned with a base axis. Live Rules does not
detect these cylinders as being aligned. A Live Rules option is available to define a
custom axis. When this is set, live rules detects the aligned cylinders.

» Select the cylinder shown and then click the primary axis to start the move
command.

mt01413-s-1040
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»  Notice that only the selected cylinder moves. Do not exit the command. Go to
Live Rules and click the custom axis button.

L

» Select the cylinder shown to define the custom axis direction.

» Notice that now as you move the cursor, the aligned cylinders move together
while staying aligned. Click to move a small distance and then end the command.

Note

When moving a set of holes that are axially aligned, the spacing between
the holes remain unchanged if the move direction is perpendicular to the
alignment axis. If the move direction is not perpendicular to the alignment
axis, then the hole spacing may not remain fixed. To ensure that the holes
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maintain a fixed spacing, it is recommended that locked dimensions be added
to the hole spacing.

Align the cylinders with part geometry

» Apply a concentric relationship between cylinder (A) and cylinder (B).
Apply a concentric relationship between cylinder (C) and cylinder (D).
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» Select the four cylinders.

» Choose the Coplanar Axis relationship command.

» Select the circular edge shown to define the axial alignment direction. On the
command bar, click Accept. Press Esc to end the Coplanar Axis command.

Note

To keep these cylinders aligned you could persist the coplanar axis
relationship.
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Summary

In this activity you learned how to align holes along a custom axis. Live Rules does
not recognize this alignment unless the custom axis option is set and defined.

»  Close the file and do not save.
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Lesson review

Answer the following questions:

1. Where are the face relationship commands located?
2. What is a selected seed face?

3. What is a selected target face?

4. Explain the workflow for applying a face relationship.
5. What is a persistent relationship?

6. How do you remove a persistent relationship?

7. Explain the Single/Multiple option.

8. Which of the following is NOT a face relationship?

e Parallel

¢ Concentric
e (Coplanar

e Angled

9. Do sketch geometric relationships migrate to model faces?
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Answers

1.

Where are the face relationship commands located?

Home tab®Face Relate group

What is a selected seed face?

A seed face is the face that will undergo a change. You can have multiple seed
faces. The steering wheel locks to the seed face.

What is a selected target face?

The target face defines the relationship to be applied to the seed face. The target
face does not change during the relate command. There can only be one target
face.

Explain the workflow for applying a face relationship.
Step 1: Select the seed face(s).

Step 2: Choose the face relationship to apply.

Step 3: On the relationship command bar, set additional options.
Step 4: Select the target face.

Step 5: Accept/Cancel the applied relationship result.

What is a persistent relationship?

A persistent relationship is always detected during a synchronous operation. A
non-persistent relationship is only detected by Live Rule options.

How do you remove a persistent relationship?
Two ways:

In PathFinder, select the relationship in the Relationships collector and press
Delete.

In Live Rules Advanced, uncheck the face that has the persistent relationship
applied and click Accept.

Explain the Single/Multiple option.

Single option - Only the seed face is related to the target face. The remaining
faces in the select set maintain their original relationship with the seed face.

Multiple option - All faces in the select set relate to the target face.

Which of the following is NOT a face relationship?
Angled

Do sketch geometric relationships migrate to model faces?

They migrate as non-persistent relationships that are only detected by Live
Rules options.
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Lesson summary

You modify synchronous models by defining relationships between faces using the
Face Relate commands. The Face Relate commands are available when one or more
faces or a reference plane is selected. You can use the options on the relationship
command bar to specify how you want the selected face to be geometrically related

with the target face.

4-58 Solid Edge fundamentals mt01413-s-1040



Working with face relationships

Detected face relationships
Overview

¢ Face relationships are detected during synchronous face modification.

¢ During synchronous face modification, the system is instructed to detect
relationships turned on in Live Rules and also to detect persistent relationships.

¢ Advanced Live Rules (A) lists relationships the system detects for each face
in the modification select set.

e Advanced Live Rules provides control of the solve behavior of the model during
synchronous face modification.

¢ Relationships detected can be removed and thus ignored during face modification.

e New relationships can be added to the Live Rules to be included in the face
modification.
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Live Rules

The user can control which face relationships Solid Edge detects during a
synchronous face move. Live Rules is the tool used to set the face relationships to
detect. Live Rules appears in the document window when a part face is selected.

= | 1] [FrRlEE EEEE I [zl
n | [ @lellE |[EE5y "z v 195 (0 ||kal
[l : == e S |
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Live Rules is a global setting. If a change is made to the default settings, O?ening a

new or existing file will use these settings. The Restore Defaults button 2| returns

the default settings to the system delivered settings.
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Live Rules Panel

You control the Live Rules panel from Application button®Solid Edge
options®Helpers page. The default option fixes the Live Rules panel to the bottom
center of the modeling window. You can set the Live Rules panel to floating. This
allows you to drag the panel to any location in the modeling window. You can also
set a floating panel to a vertical display.
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Working with Live Rules

Start Live Rules

Select any synchronous face to display the Live Rules in the document window.

Start a synchronous face edit. Select the Live Rules Advanced button (detected
rules manager).

@ Restore default rules

The Restore option restores the system delivered Live Rules. Live Rules always
remain at the last setting when creating a new file or opening an existing file.

Suspend live rules

The Suspend option ignores all Live Rules during a synchronous face edit.

NEE3

[ suspend =

Lock to Base Reference

Planar faces that are coplanar to a base reference plane lock to the that base plane.
Cylindrical faces that are coaxial to a base global system axis lock to that global axis.
This setting is ON by default.

Additional options

@ ® O

¢ (A) Reference Planes

Consider reference planes when applying Live Rules.

e (B) Sketch Planes
Consider sketch planes when applying Live Rules.

e (C) Coordinate Systems

Consider coordinate system planes and axes when applying Live Rules.
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Orthogonal to base if possible

As a face moves, this option attempts to keep attached faces parallel to base
reference planes.
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D Detect local symmetry

Option to detect a local symmetry plane. You are prompted to select a local symmetry
plane to use for symmetric face detection.

Activity: Detecting symmetry relationships

Learn how to detect local symmetry during a synchronous modification.

Activity: Detecting symmetric relationships

Open activity file

»  Open symmetry.par.
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Turn on reference planes

» Turn on the base reference planes. Observe that the model was not designed
symmetrically about the base reference planes. In PathFinder, click the check

box for the three base planes.

= L1 Base Reference Planes ><
£ Top (xy)
L1 Right (yz)
L] Front (x2)

»  Turn off the base reference planes.

Move a face

The model was not designed symmetrically about the base planes. However, a

symmetry plane was used to mirror features.
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» Turn on the plane used for symmetry. In PathFinder, click the check box for the
plane named symmetry plane.

‘ symmetry.par

E [ F PMI
[ t*: Base

[ [] ] Base Reference Planes

= | ! 'Synchronous —
= L] Reference Planes

L] sy mmelry plane

= [ Features

» Select the face shown and then move it to observe the results. Do not click.

» Press the Esc key.

Detect symmetry during a move

» Click the move handle again.

» This time we want to detect symmetry. In Live Rules, click the Local Symmetry
button.

ﬁ
25 el (4]
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» Select the symmetry plane shown.

» Notice that as you move the selected face, the symmetric face also moves. Type
20 in the dynamic input box and then press the Enter key. Press the Esc key to
end the move command.

Modify the model

» Select the faces shown.
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»  Move the select set of faces a distance of 30. Select the detect local symmetry
button to make a symmetric move. Select the plane named symmetry plane.

- B
E"" /i

o

A

Summary

In this activity you learned how to detect symmetry about a plane that is not a base
reference plane. The symmetric about relationship is automatically persisted.

»  Close the file and do not save.

Activity: Applying a symmetric about relationship

Learn how to make faces (A), (B) symmetric to a target face about a symmetry
plane (C).

@&
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Activity: Applying a symmetric about relationship

Open activity file

» Open symmetric_about.par.

S ey

Problem: Make feature (B) symmetric to feature (A) about the symmetry plane
(©).

L

Apply a rigid relationship to feature (B).

» In PathFinder, select Protrusion B.

» On the Home tab®Face Relate group, choose the Rigid relationship command
(3

» On the command bar, click the Accept button.
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Create a symmetry plane

» On the Home tab®Planes group, choose the Coincident Plane command.

»  Select the face shown.

» Move the coincident plane a distance along the primary axis direction that
extends to the arc center shown.
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Apply a symmetric about relationship

» Select the face shown.

[ Plane
i

1 Plane
[ Plane
] Plane
@Design Biody
I:a Pratrusion B
I:a Pratrusion 1

|1

» On the Home tab®Face Relate group, choose the Symmetry relationship
g

command

» Select the face shown as the target symmetric face and then right-click to accept.

» Select the plane shown for the symmetry plane.
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»  On the command bar, click the Accept button.

Note

A symmetry relationship is automatically persistent.

= Relationships
Rigid 22

—& /[ Symmetric 23

Observe symmetric behavior

» Select the face shown. Click the axis and dynamically move it. Notice that the
features Protrusion A and Protrusion B move symmetrically.

This completes the activity.

Summary

In this activity you learned how to make two faces symmetric about a plane.

The selected face (seed face) is modified to be symmetric to a target face about a
symmetry plane. Use the Symmetry relationship command. Only the seed face
moves unless a rigid relationship is applied to the other faces that are to move along
with the seed face.

»  Close the file and do not save.
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Live Rules Advanced

Displays the selected geometry and related geometry that matches the current
Live Rules settings in a tree-like structure. You can use the options on Live Rules
Advanced to specify which faces are modified, so you can adjust the result of the
current synchronous modification.

Note

Live Rules Advanced is available when you start a synchronous modification.
For example, when you click a face with the Select tool, the steering wheel
appears. At this point, Live Rules appears, but Live Rules Advanced is not
available. If you click the primary axis on the steering wheel to start moving
the face, Live Rules Advanced is available. To display Live Rules Advanced,
click the Advanced Live Rules button, or press Ctrl E.
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Detected rules

Live Rules Advanced

=
[Expanded View ']

Relationships:
&~ & O [Pane]
. 2-@[@ Coplanar
_ s 1 Plane
& 1y O ane]
=@ @ Coplanar
s [ Plane

Selected faces are denoted in the default select color setting.
Detected rules are denoted in bold weight.
Related faces are denoted in normal weight.

Persisted relationships are denoted in bold weight with font color black.
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Detected rules context menu

Right-click a detected relationship to access a shortcut context menu.

& e )
= 2| |Coplanar

W[ Flare Expand All
Collapse all
Sawe
ENN .

= 2| Coplanar

[ [Flare

Parallel :

Perpendicular
Coplanar

Tangent Connected

O EF N

Tangent Touching

Save

IJze Box Selection
Expand All is the same as clicking the plus sign to expand all relationships for a
selected face.

Collapse All is the same as clicking the minus sign to not display all relationships
for a selected face.

Save makes the relationship persisted. It is added to the Relationships collector
in PathFinder.

Use Box Selection adds faces inside a user defined box to the select set.

Relationships (A) adds faces that have the selected relationship to the select set.
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Pause a synchronous modeling edit

WE)E
[ suzpend

E=]i=
Suspend | [
o

During a synchronous face edit, the operation can be paused to examine what is

happening. Play |ﬂ resumes the operation.

Pause is invoked via a button or shortcut key V. A pause leaves the model at its
current solve state. While in Pause mode, if the user starts another synchronous
face edit or presses the Esc key, the synchronous modeling operation ends. The
Pause mode is exited and the model returns to its original state. View manipulation
commands do not end the synchronous face edit operation.

Play is resumed via a button or by right-clicking. Play resumes the synchronous
face edit.

In the upper right portion of the window you may see the following icons.
-

If a dimension is changing during a synchronous operation, then icon (A) appears.
If a dimension becomes detached due to a resulting topology change, then icon (B)
appears.

While paused, you can locate (highlight) dimensions that have a changed value. As
the mouse moves over these items the original value is displayed in the status bar.

Previous value was: 30,00 Live Rules adjusting 2 face(s)
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Editing detected relationships workflow

1. Create a select set. Live Rules appear in the document window.
2. Start a synchronous face modification.

3. Live Rules turns the relationship type detected to a green shaded icon.

.
Ol 21

Note

Orange shaded icons are options turned on. Unshaded icons are options
turned off.

4. To edit the detected relationships, click the Advanced button.

¢ The detected faces and their relationships are displayed in Live Rules
Advanced. While in Live Rules Advanced, the synchronous face(s)
modification pauses.

e At this point you can:

—  Click more Live Rules to detect.

— Turn off detected relationships.

—  Click the Suspend option. This ignores all rules.
— Modify Live Rules and restore default Live Rules.

5. Click Accept to solve with relationships detected or click Cancel. Live Rules
Advanced closes and returns to Live Rules.

6. The synchronous face modification returns to the active state.
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Activity: Modifying detected relationships

This activity explains how to use the relationship manager to control the behavior of
a model during a topology change.

In this activity an existing part will be modified.
The detected rules will be changed through a Live Rules modification.

At the end of the activity feel free to experiment with other possible modifications to
the part.

Activity: Modifying detected relationships

Open activity file

» Open live_rulesO1.par.

» Select any face to display the Live Rules settings. Make sure the system
delivered Live Rules are set.

Move a face

» Move face (A). Face (B) also moves because it is coplanar to face (A). Coplanar
relationships are detected because it is turned on in Live Rules. Do not click.
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Edit the detected relationships

» We do not want face (B) to move. In Live Rules, click the Advanced Live Rules
button (C).

@

[] suspend -

» In Advanced Live Rules, click the plus sign to expose the faces detected by Live

Rules.
Live Rules Advanced ] Live Rules Advanced ]
[Expanded View v] @ |E}cpanded View v] @
Relationships: Relationships:
- Iy [ [Plane] 2 Iy [ [Plane]
T =M@ Coplanar
s [:'] Plane

»  Click the check box to turn off the detected Coplanar relationship and then
click the Accept button.

Live Rules Advanced e
[Expanded View '] @
Relationships:

- Iy (] [Plane|
,;-....D gl Coplanar «+—
|:|[_'] Plane
Note

This does not turn off coplanar in Live Rules. This only affects the selected
face during a move.
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Return to Move face command

» Notice now that only face (A) moves. Do not click. Right-click and then press the
Esc key to end the command.

10,66 mrn

Summary

In this activity you learned how to use Live Rules to control the results of a move
face operation. Advanced Live Rules lists all relationships that are detected for a
select set of faces. We used the coplanar example in this activity. The Coplanar
option was set in Live Rules, so coplanar relationships were detected. If coplanar
was turned off, coplanar faces would not be detected.

Practice

» For practice, try moving other faces and use Advanced Live Rules to modify
detected relationships. Otherwise, close the file and do not save.
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Activity: Changing the default Live Rules

This activity explains how to use the relationship manager to control the behavior of
a model during a topology change.

In this activity an existing part will be modified.
The default Live Rules will be changed during a Move command.
At the end of the activity feel free to experiment with other possible modifications to

the part.

Activity: Changing the default Live Rules
Open activity file and move a face
» Open live_rules02.par.

» The blue faces are coplanar and the red faces are concentric. Make sure the
default live rules are set.

Select the face shown. Click the primary axis and drag the face to observe
behavior.
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Change the default live rules

» Notice as the face moves, the connected concentric faces and coplanar faces also
move. These faces move because Concentric and Coplanar rules are turned on.
Turn off Coincident and Coplanar rules. The red shaded relationship icons let
you know that the system has detected the relationships. However the detected
faces will not participate in the move because they are turned off in Live Rules.

» Notice that only the selected face moves. Move the face to a location as shown.
Press the Esc key to end the command.

Summary

In this activity you learned how to use Live Rules to control the results of a move
face operation. By changing the live rules defaults, the next synchronous command
will use the last Live Rules settings. You could have achieved the same results
without changing the defaults by modifying the detected relationships in Advanced
Live Rules.

Practice

» For practice, try moving other faces by changing the default rules. Otherwise,
close the file and do not save.
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Lesson review

Answer the following questions:

1.

2.

How do you show the Live Rules?

If you change the Live Rules options, what are the Live Rules options when

opening an existing or new file?
What is the Lock to Base Reference option?
What is Live Rules Advanced?

How do you delete a persistent relationship?

Solid Edge fundamentals
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Answers

1. How do you show the Live Rules?
Select a design body, model face, feature, or sketch. Anytime the 3D steering
wheel appears, Lives Rules also appear.

2. If you change the Live Rules options, what are the Live Rules options when
opening an existing or new file?
The options are the same as the last setting. To return to the system delivered
settings, click the Restore button on the Live Rules panel.

3. What is the Lock to Base Reference option?
Planar faces that are coplanar to a base reference plane lock to the that base
plane. Cylindrical faces that are coaxial to a base global system axis lock to that
global axis. This setting is on by default.

4. What is Live Rules Advanced?
Displays the selected geometry and related geometry that matches the current
Live Rules settings in a treelike structure. You can use the options on Live
Rules Advanced to specify which faces modify, so you can adjust the result of
the current synchronous modification.

5. How do you delete a persistent relationship?
In PathFinder, in the Relationships collector, select the persistent relationship
and press the Delete key.
You can also delete the persistent relationship in Advanced Live Rules. Uncheck
the relationship. Once the synchronous operation completes, the persistent
relationship is deleted.
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Lesson summary

Live Rules control which relationships to detect during a synchronous operation. If a
relationship is detected, the faces maintain that relationship during modification.
Persisted relationships are not controlled in Live Rules. Use Advanced Live Rules to

control persisted relationships.
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Using variables

You can use the Variable Table to define and edit functional relationships between
the variables and dimensions of a design in a familiar spreadsheet format.

When you select the Variables command, the Variable Table is displayed. Each
row of the table displays a variable. A series of columns is used to list the various
properties of the variable, such as Type, Name, Value, Rule, Formula, and Range.

equat 1.par:¥ariable Table £

[nit Type w ‘T|fx| | Help |

Type Mame Yalue Rule Farrula Range ~
Dim BaseRad  90.00mm  Formula OO0 -( Thickness *2)
Dim  RSide 33.75mm  Formula  Holel #1.5

Dim  HalfSpan  91.00mm  Formula  Span |2

Dim  Span 182,00 mm  Formula OO0 *1.4

Cim  Thickness 20.00mm  Formula  ID)S

Cim  CD 130,00 mm  Forrula 10+ Thickness *1.5

Dim  Height 130,00 mm  Formula <D

Dirn 1D 100,00 - Discrete 480,00 rarm; 90, ..

War  Phwsic,,, 0.000k...  Limit [0.000 kgfromm~3;]0

War  Phwsic... 0,99 Limnit (0.00;1.00] “
£ >

You can use variables to do the following:

Control a dimension with another dimension (Dimension A = Dimension B).
Define a variable (pi=3.14).
Control a dimension with a formula (Dimension A = pi * 3.5).

Control a dimension with a formula and another dimension (Dimension A = pi
* Dimension B).

Control a dimension with a formula that includes a function (Dimension A =
Dimension B + cos(Dimension C)).

Control a dimension with a value from a spreadsheet, such as a Microsoft Excel
document, by copying the value from the spreadsheet into the Variable Table
with the Paste Link command. You can use any spreadsheet software that can
link or embed objects.

Note

You can use a VBScript function or subroutine in the formula. The trig
functions available in the variable table always assume input value for the
function is in radians and returns the results in radians, not in degrees. An
example function might be sin(x)=y, where x and y are always in radians.
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Types of variables

There are three types of variables displayed in the Variable Table:

¢ Dimensions (2D dimensions)
e User Variables
e PMI dimensions (model dimensions)

Dimensions

You create Dimension variables when you place a dimension on a 2D element,
when you define an assembly relationship, or when the system creates a
dimension automatically, such as the extent dimension for a protrusion or cutout.

Dimension variables can be displayed and selected in the graphics window or in
the Variable Table. You can use Dimension variables to control and edit a design.

User Variables

You create User Variables when you type a name and value directly into the
Variable Table, or when you define values within certain commands. For
example, when you define the properties for a counterbore hole with the Hole
command, user variables are automatically added to the Variable Table. Other
types of user variables are also created automatically, such as the Physical
Properties Density and Physical Properties Accuracy variables.

User variables have no graphic element you can display and edit in the graphics
window. They can only be accessed and edited through the Variable Table. You
can use user variables to control and edit a design.

PMI Dimensions

PMI Dimension variables are created automatically in the Variable Table when
you place dimensions on the model.

PMI dimensions on ordered features are always driven dimensions, but they can
be used to control other elements in the design in certain circumstances.

PMI dimensions on synchronous features are created initially as unlocked
dimensions, but you can lock a dimension so it can be used to control other
elements in the design.

Note

A synchronous PMI dimension must be locked before it can be driven by a
formula or be used in a formula.

You cannot unlock a synchronous dimension that is controlled by a
formula or is used within the formula of another dimension or variable.
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Entering data into the Variable Table

When you create the dimensions for a design, variables for these dimensions are
placed into the variable table automatically. If the Variable Table is open, any
dimension that is placed by you or the software will display in the Variable Table
after the dimension is placed.

Working with the Variable Table open allows you to change the dimension name
that is generated by the software to a more logical name as you work. When you
rename variables, the variable name should begin with a letter, and should contain
only letters, numbers, and the underscore character. You should not use punctuation
characters.

Note

Variable names are not case-sensitive. For example, if you create the variable
VARI1, you cannot create another variable named varl.

Identifying dimensions in the design

When reviewing or editing dimension names and values through the Variable Table,
you may need to know which variable name is associated with which dimension in
the design. This is true especially when you are editing a design you are not familiar
with, or if the 2D geometry and dimensions are placed on many different layers.

With the Variable Table open, when you hover over a cell labeled Dim in the Type
column, the dimension in the graphics window changes to the highlight color. When
you select a cell labeled Dim in the Type column, the dimension changes to the
select color.
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Editing data in the Variable Table

You can directly edit ordered variable names, values, and formulas in the Variable
Table as long as the information exists in a cell with a white background.

If an ordered variable value exists in a cell with a gray background, you cannot edit it
directly. It means the data is controlled by another variable, dimension, or formula.

All synchronous variable values cells have gray backgrounds. If the open lock is

displayed £, the value cannot be edited. If the closed lock displays & , the value
can be edited.

Click the lock to toggle between open and closed.

40

Thick. 40,00 mrm

Web 50.00 Faormula — Thick *1.25
width 140,00 mm E%

Height 200,00 rar

Cells with a gray background and no lock button indicate the data is controlled by
another variable, dimension, or formula.

To change data in a cell with a white background, click in the cell, type the

new information, and then press Enter. To change data in a cell with a lock
button, double-click the value and the Edit Dimension box appears. Type the new
information, and then press Enter. When the Edit Dimension box appears, the Live
Rules window also appears, with the recognized relationships indicated. When you
type a new value, the model faces which correspond to the recognized relationships
in Live Rules change color. In this example, the Planar and Symmetric About Base
(X)Y and (Y)Z Live Rules relationships are recognized and honored.
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50

= (E |
= XY ¥Z) =

40 s 200

@
a2
Thick, 40,00 mm
el T rrereeeeR = ‘5 Thick *1.25
: | —
width || <@ | o | | I'E'I |
Height 200,100 rnm

In the same manner that dimension variables are entered in the Variable Table
automatically when you add dimensions to the design, dimension values are changed
automatically when you edit your design.

¢ The value of a locked dimension is updated when you change the dimensional
value of a dimension.

¢ The value of an unlocked dimension is controlled by the element it refers to, or
by a formula or variable you define. If the element, formula, or variable changes,
the dimensional value updates.

¢ The values of area and perimeter are updated when you use the Area command
bar to change the size of an area object.

Note

If the background color in a Value cell is orange, it means that the value of
a dependent variable could not be changed because it would have violated
a rule limiting its range of values.

Restricting the display of variables

You can control the display of variables in the table with the Filters button on the
Variable Table or the Filters command on the shortcut menu. For example, you
can display only the Dimension type variables that were named by users. You can
also display variables that are associated with elements in the current document,
elements in the active window, or a set of elements that you have selected in the
document.
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Creating rules for variables

When you select a variable in the Variable Table, you can click the Variable Rule
Editor button to define a set of rules for a variable using the Variable Rule Editor
dialog box.

Note

You also can access the Variable Rule Editor dialog box using the Edit Formula
command bar shortcut menu.

Defining rules for a variable restricts design changes to a more controllable set of
values. You can define a discrete set of values, or a range of values for a variable
using the Variable Rule Editor dialog box. For example, you can specify that only the
values 10, 20, 30, and 40 millimeters are valid for a variable.

The rule type you define for a variable is displayed in the Rule column in the
Variable Table, and the numerical values for the rule are displayed in the Range
column in the Variable Table.

You can also define a discrete list or limited range of values for a variable by typing
the proper characters into the Range cell for a variable in the Variable Table. The
following table and examples illustrate how to do this:

Character Meaning Where Used Variable Type
( Greater Than Beginning Only Limit
) Less Than End Only Limit
Greater Than or Beginning Only Limit
Equal To
] Less Than or Equal To End Only Limit
{} Encloses a Discrete  Use both as a set Discrete List
List
; Separates values Between values in a  Limit and Discrete
limit or discrete list List
Examples:

* To define a variable that must be greater than 5 and less than 10, type the
following in the Range cell:

(5;10)

¢ To define a variable that must be greater than or equal to 7 and less than or
equal to 12, type the following:
[7;12]

¢ To define a variable that must be greater than or equal to 6 and less than 14,
type the following:
[6;14)

¢ To define a variable that must be limited to the following list of values: 5, 7,
9, and 11, type the following:
{5;7,9;11}
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Editing variables that have rules defined

The edit behavior of a variable changes when you have defined a set of rules for
the variable.

e If a dimension variable has a discrete list of values applied, you also can access
the list of values on the Dimension command bar.

e Ifan driving variable has a rule applied, and if you type a value in the command
bar or Variable Table that violates the rule, a message is displayed to warn you
that the rule has been violated, and the value you type is not applied.

e If an unlocked variable cannot be resolved because the rule conflicts with the
formula result, the background color of the Value cell changes to orange to
notify you of the conflict. See the When rules and formulas conflict section for
more details.

Creating expressions (formulas)

You can create expressions (formulas) to control variables using the Formula
column in the Variable Table. The expressions can consist of variables only or of
mathematical expressions that contain any combination of constants, user-defined
variables, or dimension variables that the software placed.

You can create expressions by typing them directly into the Formula box for a
variable, using the Function Wizard, or using the Formula option on the Variable
Rule Editor dialog box.

The system provides a set of standard mathematical functions. You can also select
functions that you wrote and saved. The functions can be typed in with the proper
syntax or you can use the Function Wizard to select and define the function. The
Function Wizard is convenient when you forget the proper syntax for a math
function. You start the Function Wizard by clicking the Fx button in the Variable
Table.

You can link VBScript functions and subroutines to variables in the variable table.
To see an example, at the bottom of this topic, click Creating a Variable with an
External Function or Subroutine.
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Displaying the expressions (formulas) graphically

You can use the Show All Formulas, Show All Names, and Show All Values commands
on the dimension shortcut menu to change the display of dimensions to make it
easier to define expressions between dimensions. For example you can use the Show
All Formulas command to display the dimension names and formulas you define.

DirnA=35 —-'—'-‘
L1

* [.I T

DirmB=DirnA +5 ==

#

=

—={ DimCLimA + DimB

-

You can also use the Edit Formula command on the dimension shortcut menu to
define formulas between dimensions.

When rules and formulas conflict

You can also define rules for variables that are controlled by formulas. During edits,
it is possible that the formula-driven value for an unlocked variable conflicts with
its defined rules.

When this occurs, the rule will not be violated, but the Value cell color for the
variable changes to the orange color to indicate there is a conflict. For example, you
can define a simple formula that states that DimA=DimB. The dimension text color
for DimA changes to indicate that the dimension value is controlled by another
dimension. The Value cell for the dimension in the variable table turns gray to
indicate that its value is controlled by another variable.

= DimB=50

=) 1 =l
1 F 2 1 = 3
¥ fu =1 1 o

= 1 =
—DimA=DimB
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You can then specify a discrete list rule for DimA where the only valid values are
{50; 60; 70}. If you then edit DimB to 55, the discrete list rule for DimA is violated.
When this occurs, the value for DimA will not change to the invalid value. The value
cell for DimA in the Variable Table turns orange to indicate that there is a conflict
between the limit rule and the formula.

=]
T
= 4]
]

= ] =l
— 0
Type  Mame Walue Rule Formula
Dirn  DirnE 55.00 mm
Dirn  DimdA S0.00 ram Formula & Discrete  DimB

Examples

Suppose you draw a sheet metal bracket and you want to build a relationship
between the bend radius and stock thickness. You can use a formula in the Variable
Table to build and manage this relationship. The following example illustrates how
the Variable Table would look if you built a relationship that changes the bend
radius when the stock thickness changes.

Type Name Value Formula
Variable Stock_thickness .25
Dimension Bend_radius 375 1.5 x stock_thickness

Here are some more examples of how you might set up the Variable Table:

Type Name Value Formula

Variable c 2.0 kg

Variable d 10.0 rad @c:\bearing.xls!sheet1!R6C3
Variable e 20 mm @c:\bearing.xls!sheet1!R6C3
Dimension f 8.5 mm (1.5 + Func.(funcl(c,d)))*2

Variables d and e are controlled by an external document, in this case an Excel
spreadsheet. You can also control a variable using a variable in another Solid Edge
document.

Variable f is controlled by a formula that includes variables ¢ and d and function.
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Argument conventions

The following argument conventions are used in the Variable Table:

¢ In the syntax line, required arguments are bold and optional arguments are not.
¢ Argument names should follow the rules for Visual Basic.

¢ In the text where functions and arguments are defined, required and optional
arguments are not bold. Use the format in the syntax line to determine whether
an argument is required or optional.

Using driven and driving dimensions within expressions in ordered
modeling

When creating expressions between dimensions, you cannot use a driven dimension
to drive the value of a driving dimension when both dimensions are within the same
sketch or profile. For example, if the profile circles HA and HB for the cutout feature
shown are on the same profile or sketch plane, you cannot use DmA to control the
value of DmB, because DmA is a driven dimension. (DmA is driven because the
location of profile circle HA is controlled by geometric relationships between the
midpoints of the part edges).

HE=25
~

t«uz _/
DITiB=A45 s=lms DrrA=27

In this example, there are two approaches you can take to work around this issue.

1

¢  You can use two cutout features rather than one to create the circular cutouts.

* You can use driving dimensions and expressions to keep profile circle HA
centered on the part, rather than geometric relationships.
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As shown below, reworking the relationship scheme allows you to draw profile circles
HA and HB on the same profile plane, and then use DmA in an expression to control
the value for DmB (DmB=DmA%*.6). Rather than controlling the location of profile
circle HA using geometric relationships, a driving dimension that controls the

base feature length (PL) and an expression is used to ensure that profile circle HA
is centered on the part (DmA=PL/2). This allows you create an expression where

=

- 1 |
LT 1 = d}

PH=60 i 34 -- )1
Dm(i:i%l:]
[haciz—/ i
Drrd=PL /2 - ol DrB-DrA "6

Accessing variables for other parts within an assembly

The Peer Variables command, on the Tools menu, gives you access to part and
subassembly variables for the other parts and subassemblies within an assembly.
You can use the Peer Variables command while you are in the assembly, or when you
have in-place activated a part or subassembly within the assembly. The parts can be
contained directly in the assembly or in a subassembly. To edit a part or subassembly
variable, click the Peer Variables command, select the part or subassembly, and then
edit the values in the Variable Table.

You can edit values, create user-defined variables, enter equations, and copy and
paste variables between parts and subassemblies within an assembly. All the
functionality of the variable table is available, with the increased convenience that
you do not have to in-place activate the peer part.

After you open the Peer Variable Table for a part, you can access the variables of
any assembly occurrence by clicking the occurrence in Assembly PathFinder or in
the graphics window. The Peer Variable Table will update to display the variables
of the occurrence you select. The title bar of the Peer Variable Table also lists the
name for the selected occurrence.

To display the variables of the active document, click the Active Model button on the
Peer Variable command bar with the Peer Variable Table open.

Note

When using Peer Variables to edit a synchronous part in the context of the
assembly, Live Rules relationships are not recognized or honored.
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Linking variables between parts in an assembly in ordered modeling

You can also use the Peer Variables command to associatively copy and paste
variables between parts within an assembly or subassembly. For example, you can
control the flange thickness of Part B using a variable in Part A. When you edit
the value for the variable in Part A, the flange thickness in both parts is changed
simultaneously. To take advantage of associative copy and paste, you must first set
the Paste Link To Variable Table option on the Inter-Part tab on the Options dialog
box.

To associatively link a variable between two parts in an assembly, use the Peer
Variables command to select the part containing the variable you want to copy (Part
A). In the Variable Table for Part A, select the variable row you want to copy, and
then click the Copy command on the shortcut menu. Then select the part in which
you want to paste the variable (Part B). Select the variable table row in which you
want to paste the variable, and then click the Paste Link command on the shortcut
menu.

After the relationship is established, any changes made to the parent variable for
Part A will update the linked variable for Part B. To ensure that the link is updated,
use the Update All Links command. When you link Solid Edge variables between
parts in an assembly, the document names and folder path should contain only
letters, numbers, and the underscore character. You should not use punctuation
characters.

For more information, see the Link variables between parts in an assembly Help
topic.

Creating variables with a link to a spreadsheet

You can use Microsoft Excel or other spreadsheet software to link Solid Edge
variables to a spreadsheet. Before you can link variables to a spreadsheet, you must
first create the variables you want in the Solid Edge document. When you link
Solid Edge variables to a spreadsheet, the document names and folder path for the
spreadsheet and the Solid Edge document should contain only letters, numbers, and
the underscore character. You should not use punctuation characters.

Note
Links are not supported in the Synchronous environment.
To successfully edit the linked Solid Edge variables from the spreadsheet later, you

must open the Solid Edge and spreadsheet documents in a specific order:

* You can open the spreadsheet document first, then open the linked Solid Edge
document.

¢ You can open the Solid Edge document first, then click the Edit Links command
on the shortcut menu when a linked formula is selected within the variable
table. You can then use the Open Source option on the Links dialog box to open
the spreadsheet document.

For more information, see the Create a variable with a link to a spreadsheet Help
topic.
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Accessing the Variable Table using property text

You can use property text to extract system and user variables, values, and
dimensions from the Variable Table into design annotations.

In this example, property text in callouts reference weight and force values
calculated for the crane, crate, and force.

Force at B = 107.26

= =t "" £

To extract property text from the Variable Table, on the Select Property Text dialog
box, select Variables From Active Document as the property text source. The new
property text string has the format %{Variable_name | V}, where Variable_name
converts to the current value of the named variable.

Example: The Crane = 1000 kg annotation in the illustration is a result of this entry
in the Callout dialog box: Crane = %{Crane_mass | V} kg.

Exposing variables as custom properties

You can select variables from within individual part and assembly files and expose
them as custom properties using the Expose and Exposed Name columns in the
Variable Table. The variables you expose are then displayed in the Properties list in
the Custom tab in the File Properties dialog box.

This also makes the variables available in the Draft environment (for inclusion
in annotations, for example), in Property Manager, and in Insight Connect and
associated SharePoint interfaces.

The exposed variables are displayed in the Properties list in the Custom tab in the
order in which they were exposed in the Variable Table. If you want to change the
order in the Properties list, clear the check marks for all the exposed variables, then
check the variables you want to expose, in the order you want them displayed in
the Properties list.

4-98 Solid Edge fundamentals mt01413-s-1040



Working with face relationships

Suppressing features using a variable in ordered modeling

You can suppress and unsuppress a part or sheet metal feature using the Variable
Table by adding a suppression variable to the variable table using the Add
Suppression Variable command on the shortcut menu when a feature is selected. If
you link the suppression variable to an external spreadsheet, you can then suppress
and unsuppress the feature using the external spreadsheet.
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Activity: Using the variable table

yariable_¥.par:¥ariable Table

Twvpe  MName

Dim  height
Dim  hole_%
Dirn - width

Dim  hole_%

| e

Yar  PhysicalProp...
Yar PhysicalProp...

Var  user_defined_A

Yalue Rule
0,990 Lirnik
1.000 kgfm™3 Lirmit
50,00 mm ()

d0. 00 mm

40,00 rmm

150.00 rirn

50,00 mm Farmula

Farmula

= user_defined_A

heigh

This activity demonstrates how to use the variable table to control dimensions.

In this activity an existing part is dimensioned and then the variable table is used
make changes to the part.
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Activity: Using the variable table

Open activity file
» Open variable_X.par.

Dimension the model

» Place four dimensions. Place them in the order shown.

150

@

(wa

0

®
«(#‘;T 40

@ =50
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Open the variable table
»  Choose the Tools tab®Variables group®Variables command.
variable_X.par:Variable Table
detance e 4| &)
Type Mame Value Rule Forrmula  Range
Var PhysicalPro..  1.000 kg/m*3 Lirnit [0.000 ...
Var PhysicalPro..  0.990 Limit (0.000:...
0. Linearl 80,00 mm 3
D... Linear 3 000mm | o
D... Linear 4 50,00 mm T
0. Linear_? 150,00 mm T
4-102 Solid Edge fundamentals
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Change the dimension variable name

» Change the dimension display. Right-click a dimension and then click Show All
Names.

T 150

X Delete

Rename

Add to Model View...

Remove from Model View...

Elli

Hide
Move Dimension

Show All Values

| Show All Names 4—

Show All Formulas

Linear

f—-—
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» In the variable table, double-click in the Name box for Linear_1. Type height for
the new variable name and press Enter.

variéhle_}(.pal:'!."ariable Table

distance - :Eg’., E

Type MName Value K
Var PhysicalPro...  1.000 kg/m™"3 .
Var PhysicalPro.. 0990

o ommm (] Neight

D.. Linear 3 40.00 mm =)
D.. Linear_4 50.00 mm £}

D.. Linear2 15000 mm | o7

» Rename the remaining dimensions: Linear_2=width, Linear_3=hole_Y,
Linear_4=hole_X.

height
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Create a user defined variable

» In the variable table, double-click the first empty Name box shown, and type
user_defined_A. Press Enter.

variable_X.par:Variable Table
distance - B 221 E
Type Mame Value

Var PhysicalPro..  1.000 kg/m*3

Var PhysicalPro.. 0990

D... height 80.00 mm
hole ¥ 40,00 mm
D... hole_X 50,00 mm
D... width 150.00 rmm 5

— @ | user_defined_A

»  Double-click the Value box for variable user_defined_A and type 50. Press Enter.

Var  user_defined_a | a0 |

mt01413-s-1040 Solid Edge fundamentals 4-105



Lesson 4 Working with face relationships

Lock a dimension

» Select the width dimension on the part and click the lock button to lock the
dimension.

Note

Notice that the dimension changes to red, which means that it is a driving
dimension.
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» Notice in the variable table that the width value has a locked icon.

variable_X.parVariable Table
distance - et [EJ D

Type MName Value Rule

Var PhysicalPro..  0.990 Lirmit
Var PhysicalPro.. 1000 kg/m*"3 Lirnit
Var wser_defined_& 5000 mm

D... height 80,00 rmim 3
D.. hole Y 40.00 mm T
0. hole_X 50,00 rmm 2]
D.. width 150,00 mm -

You can click the value edit button or click the dimension on the part to change
the dimension value. Both bring up the same dimension value edit dialog.

'<a || 150.00 mm |
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Add a formula to a dimension variable

» Add a formula to control the hole X value. Notice in the variable table that the
Formula box for hole X is not available. This means that it cannot be edited
because it is a driven dimension.

variable_X.parVariable Table

distance - B 741 @ E

Type Mame Value Rule Formula
Var PhysicalPre.. 0990 Limit
War PhysicalPro..  1.000 kg/m*"3 Lirmit
Var user_defined_& 50,00 mm

D... height &0.00 mm

D... hole Y 40,00 mm - +
0. hole_X 50,00 mm T

D.. width 150.00 mm | 5]

Select the hole_X dimension on the part and click the lock button. Notice in
the variable table that the Formula box is enabled and a value edit button
is available the value.

D... height 80.00 mm .
D... hole Y 40.00 rmm

D.. hole ¥ 5000 mm |
D... width 150,00 mm | (5}
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»  Click the Formula box for the hole_X variable, and type =user_defined_A and
press Enter.

variable_X.parVariable Table

distance - 311

Type Mame Value Rule Formula
Var PhysicalPro...  0.990 Lirnit
Var PhysicalPro..  1.000 kg/m~"3 Lirnit
War wser_defined_& 50.00 mm

D... height 80.00 mm
D... hole ¥ 40.00 rmm
D... hole_X 50.00 rmm Formula = user_defined_A
D... width 15000 mm | (&)
N m

Notice that the hole X dimension on the model contains two colors. The value is
still driven (purple), but the dimension can be edited using a formula (red).

Cle vy

hole x

Edit the dimensions

» In the variable table, change the dimension variables with the value edit button
and observe the model changes. You decide what values to enter. As changes
are made, the model follows the live rules settings.

Summary

In this activity you learned how to use the variable table control the dimensions on a
model. You learned how to rename a system defined variable, create a user defined
variable and how to add a formula for a variable.

»  Close the file and do not save.
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Miscellaneous commands
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Delete face

A face can be deleted only if the faces it is connected to can extend to fill in the area
vacated. This extension of faces is termed healing.

X - \/
-~
-
EX
x
-~
+
X
+

To delete a face, select the face and then press the Delete key.
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& Replace face

The Replace Face command is located on the Surfacing tab in the Surfaces group.
This command replaces selected faces on a part. The replacement face can be a
construction surface, a reference plane, or another face on the part. When replacing
more than one face, the faces being replaced cannot touch each other.

When you replace a face using a construction surface, the construction surface is
hidden automatically when you finish the feature.

If edges on the face you are replacing have rounds applied, the rounds are reapplied
after you complete the replace face operation.
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Treatment features
Note

This course presents the Synchronous method of treatment feature creation.
To learn about the Ordered method, please refer to the self-paced course
spse01536: Modeling synchronous and ordered features.

Treatment features are those which affect a model’s existing edges or faces. You
construct treatment features by applying face and edge treatments, such as drafts,
rounds, and thin wall to the part.

Treatment feature types within Solid Edge

e A round feature applies a constant radius to one or more part edges.

e A blend feature applies a variable radius to one or more part edges or blends
between two faces.

e A draft feature tilts an existing part face to a specified angle relative to a
reference plane.

e The thin wall feature is useful in plastic part modeling to create a shell of a part.

e i 3
- 1.\\ I’ Q’\
. N [ { x‘1
| 1|" : '\-I .I - }.‘ l"._"‘- I| |

Step 1: Choose command.

Step 2: Select edge/ face/ body.
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When to add treatment features to models

For best results, add treatment features to your model as late as possible in the
design process.

In particular, it is preferable to round edges after constructing thin-walls. If a draft
is crucial for positioning other features, construct the draft just before you define
the other features. Although you can construct a treatment feature at any time, non
critical features can complicate the display of the part in orthogonal views (especially
the presence of drafted faces).
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Lesson review

Answer the following questions:

1. In general, should you add rounds before construtign thin-walls, or after?

2. True or False: You should add treatment features as early as possible in the
design process.
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Answers

Answer the following questions:
1. In general, should you add rounds before construtign thin-walls, or after?

It is preferable to round edges after constructing thinwalled features.

2. True or False: You should add treatment features as early as possible in the
design process.

False. For best results, add treatment features to your model as late as possible
in the design process.
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Lesson summary

e Treatment features are those which affect a model’s existing edges or faces. You
construct treatment features by applying face and edge treatments, such as
drafts, rounds, and thin wall to the part.
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Rounding and blending

Use rounding to replace a model’s sharp edges with a smooth, rounded surface to
improve its appearance or function. Rounding is edge-based, which means you can
only round edges.

In the ordered environment, you use a constant rounding radius, a variable radius,
or a combination of the two.

With the Round command in the synchronous environment, you only use a constant
radius round to the edges of a part.

With blending in the ordered environment, you blend between edges, faces, or a
combination of the two.

With the Blend command in the synchronous environment, you can create a variable
radius round,

T "
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a blend between faces,

or a blend between surface bodies.

\
\
f\ AN

You can do full-pocket rounding. In other words, you can create a round where the
round radius is greater than the depth of the pocket.

With blending, you can create a round with a radius less than or equal to the depth
of the pocket. However, when the radius becomes greater than the depth of the
pocket, the round will fail.
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Round workflow

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

On the Home tab®Solids group, choose the Round command e J

On the Round command bar, use the Select menu (A) to specify the
element to round (chain, edge/corner, face, loop, all fillets or all rounds).

e e s

Select the elements to round. When you select an edge is, you see a
dynamic preview of the round.

Continue selecting edges defined with the same radius value.

N

|

Right-click when finished with this common radius. This converts all
preview geometry to finished geometry. The command remains active.
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Step 6: To place additional rounds with different radii, continue selecting edges
and then change the radius value.

Step 7: Right-click to finish the round.

Step 8: Press the Esc key or pick the Select command to end the round command.

5-10 Solid Edge fundamentals mt01413-s-1040



Constructing treatment features

Rounding order

The order in which you apply individual round features to a model can make a
difference in the completed model. This typically occurs when the edges you select
to define the rounds intersect or meet.

For example, if you construct a round feature by selecting edge (A), the ends of edge
(B) modify when the first round applies.

— AN

When you construct the second round feature by selecting edge (B), you get the
following result.

:\
=22

If you reverse the order of the two round features, and select edge (B) for the first
round feature, the ends of edge (A) modify when the round applies.

‘

mt01413-s-1040 Solid Edge fundamentals 5-11



Lesson 5 Constructing treatment features

When you construct the second round feature using edge (A), you get the following
result.

SO

If you then compare both results side-by-side, you can see that the surfaces where
the two rounds meet are different.

2D

Although both results are valid, one solution may be easier to manufacture or be
more aesthetically acceptable than the other. In these situations, you may want to
experiment by applying the round features in a different order to determine which
result is the most appropriate for your requirements.

Reordering rounds
In synchronous modeling:

You can right-click a blend patch between intersecting blends and use the Reorder
Rounds command on the shortcut menu to reorder rounds.

— -

You can select multiple rounds and the radius for the rounds being reordered does
not have to be the same.
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Activity: Round edges

Overview

This activity demonstrates the process of placing rounds on edges of a model.

mt01413-s-1040 Solid Edge fundamentals 5-13



Lesson 5

Constructing treatment features

Activity: Round edges

Open the vise base part file you previously created, or open the part vise.par.

Round edges/corners

» On the Home tab ®Solids group, choose the Round command | |

>

In the Round command bar, in the Select box (A), click the Edge/Corner option.
@ -
[l E———

Select the edges shown. Type in a radius of 6.35 mm into the dynamic input box

>
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» Press the Enter key or right-click to apply.

Note that the Round command is still active. Do not exit the command.

Round a chain of edges

» Select the Chain option from the command bar. Select the two edge chains
shown. Type 3 mm for the radius and press the Tab key.

Solid Edge fundamentals
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Continue with rounding

» Continue selecting the edges shown below making sure to select the symmetrical
edges on the backside.

Press the Enter key or right-click.
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» The Round command is active. Change the Edge/Corner option and select the
following edges. Type a radius of 6.35 mm.

Press the Tab key.
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» Finally, change to the Chain option. Select the edges shown and type a radius
of 3 mm.

» Save and close the part file.

Summary

In this activity you placed rounds on edges of a 3D model. The round radius can be
changed by selecting the round and changing the value in the dimension edit box.
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Editing rounds

In synchronous modeling:

To edit a round radius, select the radius value and type a new value in the Edit
Dimension Value dialog box.

B
EHl

Note

You can also use the scroll wheel on the mouse to dynamically edit the radius
value. The scroll behavior is controlled by the Solid Edge options®Helpers
page option Enable Value Changes Using the Mouse Wheel. If the option

is unchecked, use Crtl+mouse wheel to change the value. If the option is
checked, use the mouse wheel to change the value.

In ordered modeling:

To edit a round radius, right-click the round, and then click Edit Definition. In the
Radius field of the Select Step on the Round command bar, type a new value and
click the Finish button.

7
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Variable radius rounds

In ordered modeling:

When you construct variable-radius blends in Solid Edge, you can define different
radius values at keypoints and intersection points along an edge or face.

In synchronous modeling:

With the Blend command, you construct variable-radius blends in Solid Edge by
defining different radius values at keypoints and intersection points along an edge or

face.

The next illustration shows a round with different radius values at the two endpoints
and midpoint of an edge.

\

|

|

You can use a radius value of zero when creating variable radius blends. The round
below has a radius of 15 mm at one end and zero at the other.
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Blend workflow

Step 1: On the Home tab®Solids group, choose the Blend command |l |

Step 2: When placing a blend, you must first define the type. On command bar,
select variable radius, blend, or a surface blend.

Step 3: If the type is blend, on command bar, in the Select Step, select the
Shape (constant radius, constant width, chamfer, bevel, conic, curvature
continuous).

Step 4: Select the elements to create a blend between and type a radius on
command bar.

Step 5: Define an overflow condition and select the edges needed to define the
overflow.
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Step 6: Select Finish on command bar to complete the blend. Press the Esc key
to end the command.
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Activity: Blend between faces

Overview

This activity demonstrates the process of placing blends between faces of a model.

Objectives

Learn how to define constant and variable radius blends, as well as how to use a
tangent hold line.
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Activity: Blend between faces

Open the part file blends.par. Place a blend on the inside of the support bracket.

Placing a blend

»  On the Home tab ®Solids group, choose the Blend command.
Note

The Blend command is found on the list headed by Round.

%

in
i

i
L

>

On command bar, in the Blend Type step, select the Blend option.
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On the Select Step, select the two faces shown.

For the Shape, keep the default Constant radius and type a radius of 40 mm.
Click the Accept button.

On the Overflow Step on command bar, select the Tangent Hold Line option

@ Select the Full Radius option E’
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» You are prompted to click on an edge chain representing the tangent hold line.
Select the two curved edges.

»  Click Accept and then click Finish.

Investigate other blend options

» To see how the other Blend options work, undo the previous operation. Choose
the Blend command again. Select Blend and then Constant Radius for the Select
step. Select the same two faces as before. Type 60 mm for the radius and click
the Accept button. This time on the Overflow step, select the Roll Along/Across

option L+
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» Select the two curved edges as the edge chains. The preview appears.

»  Click Accept and then click Finish.

Place a variable radius blend

» Undo the previous blend operation. Choose the Blend command again. In the
Blend Type step, select the Variable radius option.
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» In the Select step, select and Accept the interior edge.

» The Select Vertices step prompts you to select the end points. Move cursor to the
edge location shown and click when the endpoint highlights. Type 30 mm and
Accept for the left-side radius.

» Move cursor TO the end of edge shown and click when the endpoint highlights.
On command bar, type 10 mm for the right-side then click Accept.
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The blend preview appears.

»  Click Finish.

» Save and close the part file.

Summary

In this activity you learned how to place a blend between two surfaces. There are a
few options available for placing a blend. Experiment with these options.
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Defining the blend shape

Modeling ordered features:

When you set the Blend or Surface Blend options on the Round Options dialog box,
you can use the Shape option on the Blend command bar to specify the blend shapes
shown below.

Modeling synchronous features:

When you set the Blend or Surface Blend options on the Blend Type Step of the
Blend command bar, you can use the Shape option on the Select Step of the Blend
command bar to specify the blend shapes shown below.

Blend shapes

e (Constant Radius

¢ (Constant Width

e Chamfer
e Bevel
e Conic

e  (Curvature Continuous

These options give you the flexibility you need for a wide variety of design situations.
For example, you can use the Chamfer command to create a chamfer on a solid body,
but not on a surface body. To create a chamfer on a surface body, you must use the
blending options within the Round command.

The Constant Radius option constructs a blend with a uniform radius. This option
works in a similar fashion to rounding.

The Constant Width option constructs a blend between two sets of surfaces where
the chord width of the blend is a constant width (A). This option is useful when a
surface intersects another surface at an angle where a constant radius blend (B)
might add too much or too little material.
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The Chamfer option constructs a planar blend with an equal setback chamfer. You
can use the Setback option to define the chamfer size.

The Bevel option constructs a blend with a linear cross section that is determined
by the bevel length and ratio you specify. The value you enter in the Setback box
determines the length of the new blend face (A). The value you enter in the Value box
determines what amount of material to remove from the two adjacent faces (B), (C).

For example, if you specify a Setback of 30 mm and a Value entry of 0.50, a new
blend face that is 30 mm in length is constructed. The Value entry of 0.50 specifies
that to position the new blend face (A), twice as much material is removed from the
first face you select (B), than the second face you select (C). In the case of two planar
faces, which are also perpendicular to each other, 26.84 mm is removed from face (B)
and 13.42 mm is removed from face (C). You can type a value that is greater than
zero, but less than or equal to 10.0. A Value entry of 1.0 creates a 45 degree bevel.

®

2684 r 1342
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The Conic option constructs a constant elliptical cross section blend. When you set
this option, the Radius value defines the width of the cross section and the Value
entry you type changes the cross section shape. You can type a Value entry that is
greater than but not equal to zero. As the Value entry approaches 0.0, the cross
section becomes flatter and more closely resembles a chamfer (A). As the Value
entry increases, the cross section becomes more rounded (B) and then becomes
flatter again (C).

You can use the Curvature Continuous blend option to control the continuity, or
softness, of the blend surface. A Value entry less than 1.0 creates a flatter, more
chamfer-like cross-section (A) and (B). A Value entry greater than 1.0 appears to

extend the selected surfaces and creates a smaller blend radius (C), (D), and (E).
Typical values can range from 0.0 to 10.0.
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Lesson review

Answer the following questions:

1. Name the six available blend shapes.

2. When editing the radius of a round produced in ordered modeling, what step
must you take before entering a new radius value?
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Answers

Answer the following questions:
1. Name the six available blend shapes.

Constant radius, constant width, chamfer, bevel, conic, and curvature continuous.

2. When editing the radius of a round produced in ordered modeling, what step
must you take before entering a new radius value?

You must right-click the round and select Edit Definition.
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Chamfer command

Constructs a chamfer between two faces along their common edge.
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Chamfer Command (Feature)

Constructs a chamfer between two faces along their common edge. Typically, you
should construct chamfer features as the model nears completion. On most parts,
you should not include small chamfers when drawing the profile for profile-based
features. This allows you to add the chamfers later as treatment features, which
makes changes faster and easier.

Chamfer Construction Methods

You can use the Chamfer Options dialog box to specify the chamfer construction
method you want to use:

e Equal Setbacks
¢ Angle and Setback

e 2 Setbacks

Chamfer Feature Workflow

When you select the Chamfer command, the command bar guides you through the
following steps:

Step 1: Face Selection Step—Defines the faces from which you want to measure
the setbacks or chamfer angle. This step is available only when you
set the Angle and Setback or the 2 Setbacks options on the Chamfer
Options dialog box.

Step 2: Edge Selection Step—Defines the edges you want to chamfer.

Step 3: Preview Step—Processes the input and displays the feature.

Step 4: Finish Step—Finishes the feature.
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Equal Setback Chamfers

When you construct Equal Setback chamfer features, you only need to select the
edges you want to chamfer. You can chamfer multiple edges in one operation if they
have the same setback value. When constructing chamfers where the setback value
is the same, it is usually better to chamfer as many edges as possible in one operation.

R

If you want to apply different setback values to different edges, you must construct
separate chamfer features for each chamfer size.

AR

mt01413-s-1040 Solid Edge fundamentals 5-37



Lesson 5 Constructing treatment features

Angle and Setback Chamfers

When constructing a chamfer feature using the Angle and Setback option, you first
select a face (A), then select the edges to chamfer (B). The value you type in the
Setback box on the command bar applies along the selected face and measures from

the selected edge. For example, a 5 millimeter setback and 60 degree angle chamfer
applies as shown (C).

LR

Far

Two Setback Chamfers

When constructing a chamfer using the 2 Setbacks option, you select a face first. The
value you type in the Setback 1 box applies to the face you select, and the value you
type in the Setback 2 box applies to the adjacent face. As in the earlier example, if
you select the cylindrical face and the circular edge at the top of the part, and then
specified a Setback 1 value of 5 millimeters, and a Setback 2 value of 12 millimeters,
the 5 millimeter value applies along the cylindrical face, and the 12 millimeter value
applies along the planar face on the top of the part.

12 —-—
0

T

Chamfers in Assemblies

When working in an assembly, you can use this command to construct an assembly
feature.
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Activity: Creating chamfer features

Overview

This activity demonstrates the process of creating a chamfer feature.

Objectives

Learn how to use the two commands to create chamfer features. One command
creates a chamfer feature which only creates faces to define the chamfer. The
chamfer definition does not maintain during model edits. The other command
creates a procedural chamfer feature which can be edited and maintains the chamfer
definition during a model edits.
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Activity: Create chamfer features

Open the part file chamfer.par.

Create a chamfer with unequal setbacks

»  On the Solids group, in the Round list, choose the Chamfer Unequal Setbacks
command | 4 ]

»  On command bar, click the Options button.
» The default setting is Angle and setback. Use this option. Click OK.

» Select the three faces shown and click the Accept button on command bar.

» On command bar, type 8 in the Setback field and press Tab. Type 15 in the Angle
field. Select the three edges shown.
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»  Click the Accept button. The chamfer feature (shown in orange for clarity) places
but the command is still active. Do not click Finish.

5
\)
—

<

The setback distance 8 is measured off the edge selected. The angle 15° is
measured from the setback distance inward to the selected face.

15°
L
8

—

\

Change the chamfer definition

» Once you click the Finish button, no changes can be made to the chamfer feature.

Change the setback angle. On command bar, click the Select Edge step .
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Change the angle to 30 and click the Accept button. Click Finish to end the

S5
N

If you select one of the chamfer faces for a model edit, it does not know about the
other chamfer faces. It uses the live rules settings.

Create another chamfer with unequal setbacks

>

In PathFinder, delete the chamfer feature placed in the previous step.
Choose the Chamfer Unequal Setbacks command.

On command bar, click the Options button. Click the 2 Setbacks option and
click OK.

Select the same three faces and three edges as in the previous step. Type 12 for
the first setback and 5 for the second setback.

Setback 1 is measured from the selected edge on the selected face. Setback 2 is
measured from the selected edge normal to the selected face.
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»  Click Accept and then click Finish.

Create chamfers with equal setbacks

» Choose the Chamfer Equal Setbacks command |@1

» Select the edge shown.
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» In the dynamic edit box, type 3 and press the Enter key.

Edit the chamfer feature

» Edit the chamfer feature by either selecting a chamfer face or by selecting the
chamfer feature in PathFinder. Select a face on the chamfer.

fer 3.00
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» Notice the chamfer edit handle text. Click the text to make an edit. Type 4 in
the dynamic edit box; select the Selected Faces Only option on the box.

==

Only the selected chamfer face is edited. The remainder of faces on the chamfer
feature maintain their original value.

o0 no I GIEENIC)

Choose the Undo command to return to the original value.

» To change the setback value of all the faces in the chamfer feature, select the
chamfer feature in PathFinder, choose the All Feature Faces option.

J&alt-c)

Change the value to 4. Exit the command.

amfer 3.00
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Make a model edit to observe chamfer behavior

» Select a face shown and move the face to observe how the chamfer feature stays
attached. Do not make any changes. Right-click or press the Esc key to return
without any changes.

Place another set of chamfers

» Choose the Chamfer Equal Setbacks command.

» Select the three edge chains as shown and type 2 in the dynamic edit box. End
the command.
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» Observe how the chamfers stay attached as the face they are connected to moves.
Select the face shown and move above and below original position. Do not make
any changes.

i

This completes the activity. Close the file and do not save.

Summary

In this activity you learned how to create two types of chamfer features. One type
maintains its chamfer definition during a model edit and the other does not. Once
you understand the behavior of the chamfer command, you will be able to apply any
type of chamfer required in the design a model.
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Adding draft to parts

Use the Add Draft command to add draft angles to one or more part faces.

To construct a simple draft feature in the synchronous environment, you first define
a draft plane:

Then select the faces to draft:
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The part dynamically updates to reflect the draft angle and direction.

Right-click to apply the draft angle to the model.

To construct a simple draft feature in the ordered environment, you first define
a draft plane:

A
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Then select the faces to draft and type the draft angle on command bar:

I

On command bar, click Next to specify the draft direction:

N
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And click the right mouse button to apply the draft angle to the model.
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Activity: Add draft to model faces

Overview

This activity demonstrates the process of drafting faces of a model.

Objectives

Learn how to draft faces and how to edit existing draft features.
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Activity: Add draft to model faces
Open the part file draft.par.

Add 5° draft to the chain of vertical faces on the base plate, outside faces on the
boss and faces on the cutout.

Add draft to the base plate

» On the Home tab®Solids group, choose the Draft command % .

» Select the bottom face of the base plate as the draft plane. The draft angle pivots
at the draft plane.

» Select the chain of faces as shown.
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»  Click the origin of the direction handle to define the direction inward. In the
dynamic edit box, type 5 for the draft angle and then press the Enter key.

Add draft to the boss

» Add 5° draft to the four faces of the boss with direction inward. Use the top face
of the base plate as the draft plane.
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Add draft to the cutout faces

» Add 5° draft to the four faces of the cutout with direction outward. Use the
bottom face of the base plate as the draft plane.

Edit a draft feature

» Edit the draft feature on the boss. Select the feature with QuickPick or select the
feature in PathFinder.
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» Click the 5° text to edit the draft parameters.

At this point the draft direction and draft plane can be edited also. Press Enter
to apply the edit and then Esc to end the command.

» This completes the activity. Close the file and do not save.

Summary

In this activity you learned how to apply draft to faces on the model. A draft plane
was selected to control the pivot point for the draft angle. If no face exists to use as
a draft plane, you can create a plane and move it to the desired location. You also
learned how to edit an existing draft feature.
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Things to consider with rounds and draft angles
If you add both rounds and draft angles to a model, there are some important
issues you need to consider before deciding on the order in which you add these

features. If you add the rounds first, the rounded faces no longer have a constant
radius and are conical.

If you add the rounds after the draft is applied, the radius value remains constant.

The manufacturing process you use to produce the actual part may be the factor that
determines when the rounds are added.
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Lesson review

Answer the following questions:

1. True or False: A round added to a model prior to drafting faces will maintain a
constant radius after the draft operation.
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Answers

Answer the following questions:

1. True or False: A round added to a model prior to drafting faces will maintain a
constant radius after the draft operation.

False. The round will no longer have a constant radius; it will be conical in
shape, growing in proportion to the draft angle.
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Thickening and thinning parts

You can use the Thicken command to add thickness to a part.

Or use the Thin Wall command to thin a part.

D

Thicken feature workflow

When you select the Thicken command, the command bar guides you through the
following steps:

e Select Step—Sets the face selection criteria for defining the thicken feature. You
can thicken an individual face, a tangentially continuous chain of faces, or the
entire body. After you make the selection, click the Accept (check mark).

S

5-60 Solid Edge fundamentals mt01413-s-1040



Constructing treatment features

e Offset—Sets the distance to offset the faces. You can type in an offset distance
and click the offset arrow to define the offset direction.

¢ Finish Step—Processes the input and finishes the feature. Click the Finish
button to finish the thicken feature.

Thin wall feature workflow

In ordered modeling:

When you select the Thin Wall command, the command bar guides you through
the following steps:

¢ Common Thickness Step—Defines the common wall thickness and the side you
want to apply the thickness to. You can apply the wall thickness toward the
inside of the solid, toward the outside, or symmetrically from the solid’s face.
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Open Faces Step—Selects any faces you want to leave open. Open faces are not
offset, they are removed from the solid body. For example, if you specify that face
(A) should be open, the face is removed and the thin wall feature is created.

7

You can select multiple open faces when creating the thin wall feature.

©

®

®
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¢  When one side of the model has multiple tangent faces, they are all selected as
one face and cannot be selected individually.

¢  Unique Thickness Step—Select any faces you want to apply a unique thickness
to, and define the unique thickness. You can select individual or multiple planar
and non-planar part faces as walls for unique thickness.

¢ Finish Step—Process the input and preview the feature. Since the open faces
and unique thickness steps are optional, you can preview the feature any time
after the common thickness step.

In synchronous modeling:

When you select the Thin Wall command, the Thin Wall command bar guides you
through the following steps:
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e Open Faces Step—Selects any faces you want to leave open. When you click on a
face, it dynamically updates to display the thin-wall.

1.00 mm 1.00 mm

Type the common wall thickness and the click the arrow to define the side you
want to apply the thickness to.

e Exclude/Include—Define the faces you want to include or exclude from the thin
wall.

To exclude a face from the thin wall being created, click the [@_| button, and
then click the face you want to exclude.

If you want to include a face in an existing thin wall, click the button, and
then click the face you want to include.

Things to consider when using thin walls

You can thin wall a part more than once. In some cases, you might find it easier to
construct a part using multiple thin wall features rather than using profile-based
features. For example, you can thin wall a solid box to create a bracket.
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You can then add a protrusion feature to the bracket, and

s

then add a second thin wall feature to hollow the interior of the bracket.

D
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Activity: Create a plastic part using Thin Wall

Overview

This activity demonstrates the process of creating a plastic part.

Objectives

Learn how to create and modify thin walls.
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Activity: Create a plastic part using Thin Wall
Open the part file thinwall.par.

Thin wall and identify faces to remove
» On the Home tab®Solids group, choose the Thin Wall command I
»  Press Ctrl+I to change to an isometric view.

» The entire part is automatically selected for the thin wall operation. Select
the highlighted top face for removal.

W [.oo o
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The dynamic preview shows the effect of the thin wall operation. In dynamic
input box, type a thickness of 1.00 mm and keep the direction towards the inside.

» Select the face shown to also remove it.

» Right-click to accept.

Exclude faces from the thin wall operation

» Select the Undo command to reverse the thin wall.

» Choose the Thin Wall command again and remove the top face as you did in
the previous step.
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» Select the Exclude Faces option jJ on the Thin Wall command bar.

Select the faces two faces shown. The thin wall preview updates.

S\,
Ay

»  Click the right mouse button to accept.

» Save and close this file.

Summary

In this activity you learned how to thin wall a solid model. You also learned how to
identify the open faces and faces to exclude.
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Activity: Model an oil pan

Overview

This activity demonstrates the process of constructing an automotive oil pan using
treatment features.

Objectives

Apply several types of features to a basic solid.

e Drafted faces
e Rounds

e Thin wall
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Activity: Model an oil pan

You will place draft, round and thin wall treatment features on a basic solid model.

»  Open the part file oil_pan.par.
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Drafting faces

» Select the Draft command.

» Select the top face as the reference plane. The faces draft with respect to this
face.

» To specify the faces to draft, select All Normal Faces from the Add Draft
command bar list. Select on the side of the part.
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» Type 5 degrees into the dynamic input box and select the draft arrow to define
the direction as shown.

Right-click to accept this angle and direction.
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Add a drain

» Create a drain for the pan by extruding a circle from the bottom face. Sketch a
circle centered on that face and dimension as shown.

» Select the region formed by the circle and extrude it 8 mm.
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Round edges

» Using the Round command, select the two underside edges and give them a
radius of 15 mm. Right-click to accept.

15.00 mn

» Round the vertical edges with a radius of 10 mm. Right-click to accept.
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» Select the chain along the bottom, as well as the edge of the drain. Define a
radius of 5 mm and then right-click to accept.

» Press the Esc key.
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Thin wall

» Select the Thin Wall command.

» Enter a thickness of 3 mm into the dynamic input box. Remove the top face and
the capping face for the drain. Define an interior thin wall.

Right-click to accept and finish.

» Save and close this part.
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Summary

In this activity you applied the draft, round and thin wall treatment features to a
solid model. These features are commonly used in the design of solid models.
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Procedural features
Note

This course presents the method of creating synchronous procedural features.
To learn about the method for creating ordered features, refer to the self-paced
course spse01536: Modeling synchronous and ordered features.

Procedural features are manufactured features which perform a particular function.
Unlike rounds and drafted faces, procedural features generally come later in the
design process and thus do not affect the form of the model. There are several types of
procedural features available within Solid Edge, some of which are used extensively
in the plastics industry. In this lesson, learn how to define the following features.

e Hole
e Rib
e Vent
e Lip

Also in this lesson, you will define feature patterns for repetitive use, as well as
learn the organizational aspects of feature libraries. You will learn how to manage
features using standard Windows operations Cut, Copy and Paste. You will also
learn about the Attach and Detach functionality.
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Hole command (synchronous environment)

Constructs one or more holes in the synchronous environment. With this command,
you dynamically drag the hole onto any face in the model.

.
O

_\_\_—_\_\_\_\_\_\_—_‘_‘—‘——\_

Holes may be placed on multiple reference objects within the same instance of the
command. All holes created within one instance of the command will share the
same attributes.

L
il Parti

# [ %3 pvi
[ Base
# [ E] Base Reference Flanes
= Synchronous
= OD Features
[ Protrusion 1
(. Round 1
+ [Zl Hole 1
+ G4 Used Sketc
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Plane locking

When placing a hole feature, you can either press F3 or the lock icon while pausing
the cursor over a plane to lock to the reference plane.

Plane locking is helpful when placing multiple holes on a single face because all
holes are placed with respect to the same plane regardless of where you drag the
cursor. Once you lock to a plane, you can use edge references to more precisely
define the hole’s location with dimensions.

When you lock to plane, the locked plane icon is displayed in the upper right corner
of the graphics window and planar alignment lines are displayed on the locked plane.

%

Precise placement

When locked to a plane in the hole placement workflow, dimensions may be placed
on each occurrence dynamically. You can pause the cursor over an edge and press M
to create dimensions from the center of the circle to the midpoint of the edge:
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Press E to create dimensions from the center of the circle to the closest edge endpoint:

e

Or press C to create dimensions from the center of the circle point of a circular edge.

Before the hole is placed, you can type a dimension value and the dynamic movement
is locked to the defined value. You can redefine the dimension from the keypoint in a

different direction, by either pressing the Toggle Dimension Axis button %’I l'on
the command bar, or pressing T.

= 4

17.46 mm [l

< N =

All precise placement dimensions are maintained as PMI dimensions after the hole
is placed.

Placing a hole on a cylinder

When placing a hole on a cylinder, press F3 as the cursor moves over the cylinder.
The Tangent plane command activates. You can position tangent plane by
dynamically dragging or by entering an angular value and then press Enter. Once
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the tangent plane locks, you can drag the hole over the tangent line (C) and the
hole locks to the tangent line.

While in the Hole command you can place dimensions between the holes. You can
also dimension the holes after the holes are placed.
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Hole types

Use the Type option on the Hole Options dialog box defines the type of hole you want.
You can construct several types of holes:

e (A) simple holes

e (B) threaded holes

e (C) tapered holes

e (D) counterbore holes

¢ (E) countersink holes

You can only define one type of hole for a single hole feature. To construct a different
type of hole, you must construct another hole feature.

The options available on the Hole Options dialog box change, depending on the type
of hole you specify. For example, when you set the Threaded option, new options are
displayed so you can specify the thread type you want.
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Threaded holes

You can specify a straight thread, a standard pipe thread, or a tapered pipe thread
when you set the Type option to Threaded. You can also specify standard or straight
pipe threads when you set the Type option to Counterbore or Countersink.

For threaded holes, the size of the hole in the solid model matches the minor thread
diameter listed in the Holes.txt file or PipeThreads.txt file for the thread size you
selected. For example, when you construct a M24 x 1 metric threaded hole, the hole
diameter in the solid model will be 22.917 millimeters, as this is the minor thread
diameter listed for this thread in the Holes.txt file.

A different face style is used to indicate that a hole is threaded. The Color Manager
command provides an option to define the Face style for Threaded Cylinders. The
default value for the Threaded Cylinder option is the Thread style. With the Thread
style, you can also use the Rendering tab on the Format View dialog box to specify
whether a photo-realistic texture is applied to threaded features in a shaded view.

For more information, see the Threaded Features Help topic.

Hole extents

You can use several extent types when constructing holes:

e Through All
¢ Through Next
¢ Finite Extent

The extents that are available depend on the type of hole you are creating. Simple
holes, counterbore holes, countersink holes, and threaded holes support all three
extent types. Tapered holes support only the Finite Extent option, but you can define
a finite extent length that exceeds the thickness of the part.

With counterbore holes, if you use the Finite Extent option, you define only the
hole extent. The counterbore extent is defined by the Counterbore Depth value you
specify on the Hole Options dialog box.
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When you construct a hole using the Finite Extent option, you can use the V Bottom
Angle option to specify whether the bottom of the hole is flat or V shaped.

When you set the V Bottom Angle option, you can also type a value for the bottom

angle. The angle you specify represents the total included angle. You can also specify
how the finite depth value is measured.

You can specify that the depth dimension is applied to the flat portion of the hole
where the V bottom angle begins (A), or that the hole depth dimension is applied
to the V bottom of the hole (B).

99

1 1
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Hole edits

When you place a hole, an Edit Definition handle is created so that you can change
dimension values for existing holes. To change the dimension value, click the hole

dimension,

type a new value, and press Enter.

Diameter I 20.00)
Depth | 0.00 mm
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The dimension changes to reflect the new value.

You can click the Options button on the command bar to display the Holes Options
dialog box if you want to change the hole type.

After placing a hole, you can add additional occurrences of the hole. To add more
hole occurrences, click the dimension for the hole (A), click the More Holes button

D, drag the cursor to the new location (B), and click to place the new occurrence
of the hole (C).
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Creating a through all hole on a c-shaped model creates a from-to extent from the
top plane (A) to the bottom plane (B).

®

Suppose you create a protrusion below the face,

or a protrusion between the two faces.
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If you edit the dimension of the hole,

Diameter I 30 mm j
Depth [0.00 mm  ~|

the hole dimension is updated, but the hole does not pass through the new faces.

Also, if you change the hole type, the change is applied only to the existing faces. The
new faces remain unchanged.

In the following example, two 100 mm finite depth holes are placed as a group in
a block.
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The hole on the left does not penetrate the entire depth of the block and is capped.

If you select the handle of the hole on the left, you can change the depth and
diameter for the hole.

P Diameter j

Depth [ 100.00 mm |

Also notice that the hole type on the command bar is set to Finite Depth.

‘LJJ igv|_ i ®'||¥IE|
t

The hole on the right penetrates the entire depth of the block and is not capped.
Because it is not capped the hole extent for the hole is changed from finite depth to
through next.
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If you select the handle of the hole on the right, you can change the diameter of
the hole, but not the depth of the hole.

Diameter I m "l

Depth [0.00 mm  ~|

N

Also notice that the hole type on the command bar is set to Through Next.

TE e ]

Suppose you select the highlighted face (A) and drag it to a new position (B).
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If you change the diameter for the hole, the diameter changes, but the hole type
remains from-to.

If you change the hole type to Finite, the hole depth changes to the original depth of
100 mm.

Diameter I M T|

Depth [ 100.00 mm |

Diameter Im "’l

Depth [50.00 mm  ~|
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Holes.txt and Pipethreads.txt files

The Holes.txt and PipeThreads.txt files are ASCII text files that are used to populate
hole size values on the Hole Options dialog box. You can use a text editor, such as
Notepad, to add or edit values in these files. By default, the files are located in

the Solid Edge Program folder.

You can use Hole Size File or Pipe Threads File entry on the File Locations tab of the
Options dialog box to instruct Solid Edge to look for these files in a different folder,
including a folder on another machine on the network.

Saving commonly used hole parameters

Use the Saved Settings options on the Hole Options dialog box to save commonly
used hole parameters to an external file, named CUSTOM.XML. You can then use
the Saved Settings list on the Hole Options dialog box or the Hole command bar to
select a saved setting later in any Solid Edge document where you can construct
hole features.

Similar to the Holes.txt file, you can use the File Locations tab on the Options dialog
box to specify a folder for the Custom.xml file.

When you specify a machine on the network for the Holes.txt, PipeThreads.txt, and
Custom.xml files, all users can use the same parameters for the hole features they
construct, which makes it easier to enforce company and industry standards.
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Activity: Place holes

Overview

This activity demonstrates the process of placing holes in a conveyor belt hanger.

Objectives

In this activity you will:

e Place holes dynamically.
e Use precise methods to locate holes.

e Add dimensions to existing holes.
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Constructing functional features

Activity: Place holes

Open holes.par.

Place a hole

»  On the Home tab®Solids group, choose the Hole command

»  Click the Options from the Hole command bar.

P EECEE

In the Hole Options dialog box, select 10 mm from the Diameter drop list.
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Lesson 6 Constructing functional features

» Drag the cursor over the part’s flange and click to place a hole at the approximate
location shown.

Do not exit out of the hole command. You will continue placing holes.

Use precise placement

»  While still in the Hole command, press the F3 key to lock the plane. Place your
cursor over the right edge and type E to obtain a dimension from the hole center

to the edge’s endpoint. Repeat for the bottom edge (do not click in between
selecting these edges).
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Constructing functional features

Type 25 for the dimension to the right edge. Press the Tab key. Type 35 for
the bottom value. Press the Tab key.

» Place your cursor over the edge of the second hole and type C to obtain a
dimension from that hole’s center point. Also, hover the cursor over the bottom
edge and type E. Drag your cursor vertically from the second hole and type 0.00
mm for the distance. Press the Tab key and type 75 mm to define the distance
from the bottom edge. Press the Tab key.

Do not exit out of the hole command.
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Lesson 6 Constructing functional features

Dimension existing holes

» Place the fourth hole as shown.

» Choose the Dimension Between command and in the command bar, pick the

Lock Dimension Plane option
You are prompted to select a plane.

Select the flange face as shown.
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mt01413-s-1040

Constructing functional features

Select the left edge and the center of the upper left hand hole.

Place the dimension. Change it to 25 mm (ensure the arrow points towards
the right).

Create another dimension between the bottom edge and the hole center. Change
it to 75 mm.
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Lesson 6 Constructing functional features

» Repeat for the lower left hand hole, changing to 35 mm from the bottom edge
and 25 mm from left edge.

» Use the Smart Dimension command to place diameters on the four holes.

G
G
O

» Save and close the part file.

Summary

In this activity you learned how to place hole features on a solid model. You
learned how to place holes with precision input using short-cut keys to dimension

to geometric keypoints.
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Constructing functional features

Activity: Edit holes

Overview

This activity demonstrates the process of editing holes.

Objectives

Modify existing holes in a lifter.
In this activity you will:

¢ Change the hole size.
¢ (Change the type of holes.

e Add new holes.

e Separate one hole instance from others.
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Lesson 6 Constructing functional features

Activity: Edit holes
Open hole_edit.par.

Note

Four holes exist on this part, represented in two face sets (Holel and Hole3)
in Pathfinder.
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Constructing functional features

Modify hole sizes
»  Select the left hand counter bore hole (Hole 1).

» Select the dimension handle.
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Lesson 6 Constructing functional features

The Hole Options dialog box appears, along with the Hole command bar.

20 mm W
30.00 mm |
&, 00 min W
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Constructing functional features

Change the Diameter: value (A) to 10 mm using the list.

-

Y v
4 A
4.5 mm

5

5.5 mm

& mrn

7 mm

& mm

9 mirn

11 mm %

12 mrn

20,100 rarn W

6,00 mm L4
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Lesson 6 Constructing functional features

Change the counter bore diameter (B) to 20 mm and the counter bore depth
(C) to 10 mm.

20,00 ram v
@ 101,00 mm "

» Note that these changes propagate to the lower right hand counter bore. This
is due to the fact that these two holes were placed within the same command.
They exist within the same face set.

Note

All changes to a single hole within a face set affects all other hole instances
in that face set.
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Constructing functional features

Change the hole type

»  While you still have the hole selected, on command bar, change the type to 1/2

Countersink.
T ENEEEE
1 i -
14 by
1/4
18

By default, the 1/2 Countersink parameters are in English units.

You can change the units to Metric by selecting the Hole Options button and
selecting mm from the Unit list (A).

B EEREE %)
| | J ]

® - |

Enter into the Saved Settings field the name 12.7 mm Countersink and select
Save.

Not only have the hole parameters changes to Metric units, but the saved
settings are now available from the command bar.
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Lesson 6 Constructing functional features

Change the diameter to 10 mm, and the countersink diameter to 20 mm.

w
LV
20,00 mm W
ao.00 ¢ LV

Note

You can save as many frequently-used settings as needed across your
design organization. See the Help article Holes.txt and Pipethreads.txt

files for more information.

Add holes
»  Select the upper simple hole at top-left of the part and select its diameter handle.

‘I,?J i%v| - 1|rI ®TI I'ﬁl‘

Thread: |M15*
Depth:

On the command bar, select the Add button
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Constructing functional features

Place the new hole on the central beam as shown.

@

Note

You can add as many holes carrying the same attributes as the selected
one. These added holes can be placed on any face, unless you lock a plane.

Separate one hole instance from the parent

To change the parameters of just one hole of a group, use the Separate command
on the short-cut menu.
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Lesson 6 Constructing functional