Sketching and Constraining

I-DEASO Tutorials: Fundamental Skills

Learn how to:

» sketch using the Dynamic Navigator[]

* create constraints

» create dimensions

* modify dimension values and appearance
* add a 2D fillet



Before you begin...

Prerequisite tutorials:
» Getting Started (I-DEASO Multimedia Training)
—Or—
Quick Tips to Using I-DEAS

—and—
Creating Parts



Setup 1of2

If you didn’t start I-DEAS with a new (empty) model file,
open a new one now and give it a uniqgue name.
—— File
Open

Open Model File form

| Model File name: any unique name
OK

Make sure you're in the following application and task:
Design, Manufacturing, or Simulation
Master Modeler

Set your units to mm.

——, Options
Units

100

mm (milli newton)
Select Front View and Zoom All



Setup 20f2

Save your model file.
—0—— File
Save
Warning!
If you are prompted by I-DEAS to save your model file,
respond:

No

Save only when the tutorial instructions tell you to—not
when |I-DEAS prompts for a save.

If you make a mistake at any time between saves and
can’t recover, you can reopen your model file to the last
save and start over from that point.

Hint
To reopen your model file to the previous save, press
Control-z.



Sketch using the Dynamic Navigator 1 of 8

The Dynamic Navigator recognizes natural engineering
relationships (e.g., parallel and perpendicular), and
creates constraints to maintain these relationships when
geometry or dimensions are changed.

You have used the Dynamic Navigator in previous
tutorials. The next few pages show you in more detail
how the Dynamic Navigator works.



Sketch using the Dynamic Navigator 2 of 8

Select the Polylines icon.

'

Begin sketching a horizontal and vertical line as shown.

®Don’t terminate the command after you sketch.

Things to notice

e

The first line snaps to horizontal, the second to

perpendicular.



Sketch using the Dynamic Navigator 3 of 8

Without clicking on a fourth point, move the mouse up
and down.
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Things to notice
Notice how the software snaps to horizontal, and shows
a parallel symbol (parallel to the first line sketched). The

Dynamic Navigator’s preference is to create constraints
to the first geometry sketched.



Sketch using the Dynamic Navigator 4 of 8

You can use the Focus option to change this order of
preference in creating constraints.

oo

Focus

pick the vertical line

Move the mouse pointer up and down on the screen.
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Things to notice
The software now focuses on the vertical line to create a
perpendicular constraint instead.



Sketch using the Dynamic Navigator 5 of 8

When the cursor is above the first point, there is a dotted
vertical projection line aligning the two points.

Move the cursor above the first point. Notice the dotted

line.
\ X
|
|

Turn off the Align option to disable this alignment.

oo

Align

®® Check I-DEAS List.
Notice the message telling you Align is off.

Move the cursor over the first point and no dotted line
appears.




Sketch using the Dynamic Navigator 6 of 8

You can use the options on the right mouse button menu
to create an angle of specific degrees.

gon

Options...

Line Creation Options form

| Angle: 135
OK

click to complete the angled line

X 77

Clear the Angle field.
gon

Options...

Line Creation Options form

| Angle: (clear field using backspace or
delete)

I ok

10



Sketch using the Dynamic Navigator 7 of 8

Turn Align back on to create the next point aligned
vertically with the starting point.

gon

Align

click on spot above starting point, parallel with
first line
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Sketch using the Dynamic Navigator 8 of 8

You can also control the Dynamic Navigator constraints
with the right mouse button menu.

gon

Navigator...

Navigator Controls form

O Toggle on every Recognize and
Constrain option, except:

Angular Dimension (toggle off if on)
OK

Complete the sketch by drawing the last line and clicking
on your starting point when you see an x.

%
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Create constraints 1of7

Constraints give you control over how your model
incorporates your design intent.

As you just saw, the Dynamic Navigator adds constraints
as you sketch. There may be times when you want to
create your own constraints.

You can manually create the following constraints:

anchor

ground horizontal/vertical
perpendicular

parallel

tangent

coincident

collinear

You can also use the Delete command to delete
manually-created or software-created constraints.

13



Create constraints 20f7

So that you can sketch without using the Dynamic
Navigator, delete the entire sketch before continuing.

click and hold the left mouse button down and
drag a box around the sketch

release the left mouse button

p— (Done)

100 (Yes)

ond

(to deactivate icon)
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Create constraints 3o0of7

Temporarily turn off all Dynamic Navigator options by
holding down the Control key while you sketch the same
shape as before.

Warning!

Make sure you release the Control key just before the
last point (6), so that the sketch will snap to the starting
point.

Hold down the Control key and sketch.

If a constraint, such as parallel or perpendicular, is
created on the last line, delete the constraint before
continuing.

Hint

Z

®® Check I-DEAS Prompt .
Make sure you are deleting the constraint and not
the geometry.
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Create constraints 4 of 7

You can now use icons to create your own constraints.

Anchor the first point.

16



Create constraints 50f 7

Ground the lower line horizontal.
N

@\

I 777
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Create constraints 6of7

Create a perpendicular constraint between the two
vertical lines and the grounded horizontal line.

N

N
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AN /7777
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Create constraints 7 of 7

Create a parallel constraint between the top and bottom
lines.

N

N

@\

'

g7

Close the Constrain panel.

Close
Recovery Point

——, File
Save
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Create dimensions 1of7

Dimensions are a special form of constraints. They allow
you to control and modify distances between points and
lines, while maintaining other geometric constraints and
other dimensions.
There are many ways to create dimensions:

e point-to-point

e point-to-line

* line-to-line

With options:
e Horizontal
 Vertical

* Flip Arrows
These options are discussed in this section.

20



Create dimensions 2 of 7

You can modify the display appearance of dimensions
after you create them, or you can set the dimension
appearance defaults before creating dimensions.

For this tutorial, set the dimension defaults to turn arrows
out and to use ANSI standard dimensions.

gon

Deselect All

-

gon

Defaults

100

Annotation

Product & Manufacturing Information form

- Arrows: —>||<—
\=Sl pIM/GD&T Standard: ANSI 1982
OK

= You can also set the decimal places’ default using
this form. For now, leave it set to O.

21



Create dimensions 3of7

Create a line—to—line dimension like the one shown.
Don’t worry about the actual value. You will modify
dimensions later in the tutorial.

pick line
pick line
place the text

—_—
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Create dimensions 4 of 7

Create a point—to—point dimension, using the Horizontal
option.

pick point
pick point
gon

Horizontal

place the text

B

96  —

/E

Things to notice
As you add dimensions, the colors will change:

e green =unconstrained
» yellow = partially constrained
* Dblue = fully constrained

= The Horizontal and Vertical options allow you to
control point-to-point dimensions by selecting the
horizontal or vertical component of the angled
distance.
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Create dimensions 5o0f 7

Create the two vertical dimensions as shown. Create
these by picking a line and a point both times.

pick point
pick line
place the text

-~—H=

%BGL

pick point
pick line
ﬂ place the text

o

123
El
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Create dimensions 6 of 7

Delete the dimension on the angled face so you can add
an angle dimension instead.

pick dimension

ond

100

ond

(Done)
(Yes)

(to deactivate icon)

— 96—
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Create dimensions 7 of 7

Now, add the angle dimension.

pick line
pick line
gon

Flip Arrows
place the text

232

.4

Recovery Point

— File
Save
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Modify dimension values/appearancel of 7

One of the benefits of I-DEAS is that you can sketch the
shape and then later modify the dimensions to the size
required.

In this section, you learn different ways to modify
dimension values and change their appearance.
You can modify dimensions with the:

 Drag command

e Modify command
You can change the following appearance of
dimensions:

« standards: ANSI or ISO

« decimal places

« arrows (in/out)

27



Modify dimension values/appearance?2 of 7

Use the Drag icon to change the angle to approximately
135 degrees.

d

pick arrowhead

Hint

After picking the arrowhead, move the angled line while
watching the degrees in the odometer in the graphics
window. When it reaches anywhere between 134/136,

click the left mouse button.
‘

I

(to deactivate icon)
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Modify dimension values/appearance3 of 7

Use the Modify icon to directly modify the two vertical
dimensions as shown.

100
+A/
[

Modify Dimension form

[ =35

I ok

™

Modify Dimension form

| =100
OK
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Modify dimension values/appearance4 of 7

Use the Modify icon to match the horizontal dimension to
the longer vertical dimension.

gon

Deselect All

Modify Dimension form
Match

OK
I [N

? —e < 100 > ———

Things to notice

The horizontal dimension that is now matched to the
vertical dimension is identified with brackets drawn
around it.
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Modify dimension values/appearance5 of 7

Select the two 100mm dimensions and flip the arrows.
shift-pick

I

100

B

35

? —e <Wy0> =

-

Product & Manufacturing Information form

I:I Arrows

<~ —>|

I ok

100
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Modify dimension values/appearance6 of 7

Change the number of decimal places on the 35mm
dimension to 2 places.
pick the dimension

1t
-~

|
T

Product & Manufacturing Information form

Units/Decimal Places...

Units & Decimal Places form

| Decimal Places: 2
OK

I ok

—»35.00L—

Things to notice
The dimension value is now displayed to 2 decimal

places.
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Modify dimension values/appearance? of 7

You can set the default for any additional dimensions
that are created. For example, set the default to two

decimal places.
gon

gon

Deselect All

Defaults

100

Annotation

Product & Manufacturing Information form

Units/Decimal Places...

Units & Decimal Places form

| Decimal Places: 2
OK

I ok

Recovery Point

—, File
Save
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Add a 2D fillet 1of3

When you create a fillet, it is automatically constrained
with a tangent constraint on both ends and a radius
dimension. However, you can control the radius and
optionally leave the untrimmed curves in place. These
untrimmed curves are useful for dimensioning to the
“theoretical corner.”
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Add a 2D fillet 2 of 3

Add a fillet in the lower corner. Keep the untrimmed
curves.

-

pick corner

Fillet form

| Radius: 20

Trim/Extend (toggle off)
OK

35



Add a 2D fillet 3of3

B

Things to notice
Notice that the radius has two decimal places (since you
set the default in the previous exercise).

I

(to deactivate icon)

Things to notice
Constraints (tangent) and dimensions (radius) are
automatically created.
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Tutorial wrap-up

You have completed the Sketching and Constraining
tutorial.

Make sure you save your model file. The sketch you just
created is used in a later tutorial.

—— File
Save

See also...

For additional information on many of the concepts
covered in this tutorial, see the following in the I-DEAS
Help facility:

———, Help, Manuals, Table of Contents
Design User’s Guide

Design Concepts
Modeling Parts

Design Reference Guide
Master Modeler
Wireframe Geometry

What's next?

After exiting, choose the Fundamental Skills tutorial that
Is next in the learning path you are following.

To practice the skills taught in this and preceding
tutorials, try the following Advanced Projects tutorial:

» Creating Basic Machine Parts
To exit this tutorial, select:

—, File
Exit
Warning!
Do not use the menu in the I-DEAS Icons window to exit.
Use the menu in the Acrobat Reader window.
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I-DEAS Master Series ™ Online Tutorials

This online information content, is licensed to the user for the period set forth in the applicable license
agreement, subject to termination of the license by Structural Dynamics Research Corporation (SDRCO)
at any time, and at all times remains the intellectual property of SDRC. The information contained
herein is confidential to SDRC and shall not be copied or reproduced in any form whatsoever, nor be
disclosed to anyone other than an authorized representative of the user’s employer who is contractually
obligated not to disclose same, without express prior written consent of SDRC. The user of this tutorial
and the computer program(s) referred to herein retains full control over and is solely responsible for the
mechanical design of the user’s equipment, machinery, systems, and products. SDRC makes no
warranties of any kind, including the warranty of merchantability or fitness for a particular purpose in
respect to the equipment, machinery, systems, and products derived or resulting hereunder, and the user
assumes all risks and liability for results obtained by the manufacturing, use or implementation of the
computer program(s) described herein, whether used singly or in combination with other designs or
products. SDRC shall not be liable for any special or consequential damages. SDRC makes no warranty
that the equipment, machinery, systems, and products derived or resulting hereunder will not infringe
the claims of domestic or foreign patents and further does not warrant against infringement by reason of
the use thereof in combination with other design, products, or materials or in the operation of any
process. Users shall protect, indemnify and hold harmless SDRC of and from any loss, cost, damage or
expense arising from any claim that is in any way associated with the computer program(s) described in
this tutorial. Data presented in examples do not necessarily reflect actual test results and should not be
used as design criteria.

By acceptance of I-DEAS Master Series, the user agrees to the above conditions and further agrees that
this intellectual property will not be exported (or reexported from a country of installation), directly or
indirectly, separately or as part of a system, without user or user’s employer, at its own cost, first
obtaining all licenses from the United States Department of Commerce and any other appropriate agency
of the United States government as may be required by law.

0 Structural Dynamics Research Corporation 1979, 1980, 1983, 1984, 1986, 1988, 1990, 1991, 1992,
1993, 1994, 1995, 1996, 1997, 1998

0 Maya Heat Transfer 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998

All rights reserved. No part of this work may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying and recording, or by any information storage or
retrieval system without permission in writing from SDRC.

Federal Acquisitions: Commercial Computer Software
Use governed by terms of SDRC’s Software License and Service Agreement.

SDRC has worked to verify the accuracy of the information contained in this manual as of its
publication date; however, such information is subject to change without notice and SDRC is not
responsible for any errors that may occur in this document.

This software is a Licensed Product of and distributed by SDRC and may only be used according to the
terms of that license on the system identified in the License Agreement.

SDRC and SDRC I-DEAS are registered trademarks of Structural Dynamics Research
Corporation.

The following are trademarks of Structural Dynamics Research Corporation
I-DEAS, I-DEAS Master Series

All other trademarks or registered trademarks belong to their respective holders. All questions or
requests should be addressed to:

Structural Dynamics Research Corporation

2000 Eastman Drive

Milford, Ohio 45150

(513) 576—2400



