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This book introduces Autodesk Inventor 10 and shows how
to use Autodesk Inventor to create and document designs.
The content of the book goes beyond the material normally
presented in an engineering graphics text associated with
CAD software to include exercises requiring students to de-
sign simple mechanisms. The book also presents a number
of projects based on the concepts of Project-Based Learning
(PBL). These projects not only serve to help students learn
how to create drawings, but also help start an understanding
of fundamental engineering design concepts.

All topics are presented using a step-by-step format so
that the reader can work directly from the text to the screen.
The book contains many sample problems that demonstrate
the subject being discussed. Each chapter contains a variety
of exercise problems that serve to reinforce the material just
presented and allow the reader to practice the techniques de-
scribed.

Chapters 1 and 2 present 2D sketching commands
and the Extrude command. These chapters serve as an intro-
duction to the program.

Chapter 3 demonstrates the commands needed to cre-
ate 3D models, including the Shell, Rib, Split, Loft, Sweep,
and Coil commands. Work points, work axis, and work
planes are explained and demonstrated.

Chapter 4 shows how to create orthographic views
from 3D models. The creation of isometric views, sectional
views, and auxiliary views is also covered.

Chapter 5 shows how to create assembly drawings
using both the bottom-up and top-down process. The chapter

Preface

includes presentation drawings and exploded isometric
drawings with title blocks, parts lists, revision blocks, and
tolerances blocks. There is an extensive step-by-step exam-
ple that shows how to create an animated assembly, that is, a
drawing that moves on the screen.

Chapter 6 covers threads and fasteners. Drawing con-
ventions and callouts are defined for both inch and metric
threads. The chapter shows how to calculate thread lengths
and how to choose the appropriate fastener from Inventor’s
Content Center. The Content Center also includes an exten-
sive listing of nuts, setscrews, washers, and rivets.

Chapter 7 shows how to apply dimensions to draw-
ings. Both ANSI and ISO standards are demonstrated. Dif-
ferent styles of dimensioning, including ordinate, baseline,
and Inventor’s Hole Table, are presented. Applying dimen-
sion to a drawing is considered an important skill, so many
examples and sample problems are included.

Chapter 8 is an extensive discussion of tolerancing,
including geometric tolerances. The chapter first shows how
to use Inventor to apply tolerances to a drawing. The chapter
then shows how to calculate tolerances in various design sit-
uations. Positional tolerances for both linear and geometric
applications are included. The chapter introduces the Limits
and Fits option of the Design Accelerator tool. The informa-
tion contained in this option eliminates the need for an
appendix that includes fit tables.

Chapter 9 presents bearings and shafts. The chapter
shows how to calculate clearances for shafts and bearings
and how to select bearings from manufacturers’ catalogs and

v
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from the Web. Shear and bending diagrams are introduced
(algebra only) and the results are used to calculate minimum
shaft diameters and critical speeds. The chapter shows how
to use the Shaft option of the Design Accelerator tool to cal-
culate shear and bending values and how to use the Beam
option to calculate beam deflections.

Chapter 10 introduces gears. Gear ratios, gear trains,
the Lewis equation, and forces in gears are covered. Center
distance and backlash are included as part of an explanation
of how to design gear boxes. The Spur Gears option of the
Design Accelerator tool is presented in detail. This option al-
lows students to select and create drawings of gears quickly
and accurately. These gear drawings can be entered into
drawings. The chapter also shows how to animate gears.

Chapter 11 presents cams, springs, and keys. This
chapter makes extensive use of the Design Accelerator tool.
Displacement diagrams can easily be created and the result-
ing cam entered directly into the drawing. Likewise, springs
can easily be designed and entered into drawings. The chap-
ter includes a discussion of various types of keys and how
they are toleranced and applied to keyways.

Chapter 12 introduces sheet metal and weldments
drawings. The chapter shows how to draw basic sheet metal
parts and how to redesign existing parts as weldments. Only
fillet and groove welds are used.

Chapter 13 shows how to manage the design process.
The process starts with concept sketches and evaluation of
various design ideas to select the optimal design. Evaluation
matrices, team calendars, responsibility charts, and Gantt
charts are applied to sample design problems. A sample de-
sign problem is taken from the initial problem statement to
one possible solution.

Chapter 14 presents 10 project design problems. This
chapter is intended to support the concept of project-based
learning (PBL). Rather than have students solve a given ex-
ercise problem, students are assigned a project. These proj-
ects are competitive in that students compete against each
other for the best performance. The idea behind PBL is that
students will learn better when trying to solve a specific real-
life problem and that they will start to understand basic engi-
neering concepts such as tolerances, friction, energy trans-
fer, materials, packaging, and ease of construction.

Online Instructor's Manual

An online Instructor’s Manual is available to qualified in-
structors for downloading. To access supplementary materials
online, instructors need to request an instructor access code.
Go to www.prenhall.com, click the Instructor Resource
Center link, and then click Register Today for an instructor
access code. Within 48 hours after registering, you will re-
ceive a confirming e-mail including an instructor access
code. Once you have received your code, go to the site and
log on for full instructions on downloading the materials you
wish to use.

Autodesk Learning License

Through a recent agreement with Autodesk Inventor pub-
lisher, Autodesk®, Prentice Hall now offers the option of pur-
chasing Engineering Design and Graphics with Autodesk
Inventor® 10 with either a 180-day or a I-year student software
license agreement. This provides adequate time for a student
to complete all the activities in this book. The software is
functionally identical to the professional license, but it is in-
tended for student or faculty personal use only. It is not for
professional use. For more information about this book and
the Autodesk Learning License, contact your local Pearson
Prentice Hall sales representative, or contact our National
Marketing Manager, Jimmy Stephens, at 1-800-228-7854,
X3725 or at Jimmy_Stephens@prenhall.com. For the name
and number of your sales rep, please contact Prentice Hall
Faculty Services at 1-800-526-0485.
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CHAPTER

Getting
Started

1-1 INTRODUCTION There are seven options that will create drawings using
four different types of files. The files are categorized using
This chapter presents a step-by-step introduction to four different extensions. The extensions are defined as
Inventor 10.0. When the program is first accessed, the New follows.
File dialog box will appear. See Figure 1-1. If the drawing .ipt: part files for either 3D model drawings or
screen does not look like Figure 1-1, click the New tool in sheet metal drawings. These files are for indi-

the What To Do box. vidual parts.

ew File - Choose a template to create a new file

Default lEngﬁshIMetncl

O & B B® O 6

% Sheet Metal.ipt Standard.iam Standard.idw Standardipn Standard.ipt ‘Weldment.iam

Getting
Started

Figure 1-1



2 CHAPTER 1 GETTING STARTED

What To Do New File - Choose a template to create a new file

Defauk  Englsh | metric |

0 B & )

ANSI (in).idw Sheet Metal (in).ijpt  Standard (in).lam

=5

Weldment (ANST).lam

Standard (in).ipn Standard (in).ipt

>
Projects . . .
English units - inches
2 o | ool |
Figure 1-2
What Ta Do New File - Choose a tlemplate to create a new file
. Defaul | English Metric |
Getting
0
ANSI (mm).idw BSLidw DIN.idw GBLidw
150.idw J1S.idw Sheet Metal (mm),ipt Standard {mm),lam
Standard (mm).pn Standard (mm).ipt ‘Weldment (ANSI - mm).iam  Weldment (BSI).iam
Weldment (DIN).iam Weldment (GB).lam Weldmen (150).lam Weldment (J1S).iam
Metric units - millimeters
2| ok | cancel |
Figure 1-3

12



GETTING STARTED 3

mmwmmlmk;mmmmwmm[@ﬂ+

Pull-down menus

Standard toolbar

Drawing

Status bar
|

area

Ready

Figure 1-4

.lam: assembly drawings and weldments.
Assembly drawings are formed by combining
.ipt files.

.ipn: presentation files. These files are used to
create exploded assembly drawings.

.idw: drawing layout files. These files are used
to create orthographic views from already
created assembly and presentation files.

Figure 1-2 shows the New File — English option. This
option is used to create drawings in English units (inches)
that conform to ANSI (American National Standards Insti-
tute) standards.

Figure 1-3 shows the New File — Metric option. This
option is used to create metric drawings (millimeters).

1-2 CREATING A FIRST SKETCH

This section shows how to set up, create, and save a
first drawing. The intent is to walk through a simple drawing
in order to start to understand how inventor functions.

1. Select the Metric tab from the New File dialog
box.
2. Select the Standard (mm) .ipt tool, then OK.

The drawing screen should change and look like the
screen shown in Figure 1-4. The Inventor drawing screen
includes a set of pull-down menus, the Standard toolbar,
and the Command toolbar at the top of the screen. The
browser area is at the lower left of the screen and contains a
running list of how the drawing was created. The browser
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/

.......................... ]

..................... |
\ ! 1
Dotted line indicates that the vertical
5 line's endpoints are aligned.
)|

Figure 1-5

area information is used to edit models both during their
creation and after they are created.

The panel bar contains command tools used to create
drawings. The tool listing will change according to the oper-
ating mode selected.

To sketch a 30 x 40 rectangle
1. Select the Line tool on the 2D Sketch Panel bar.

Inventor does not use command line prompts, and
there is no coordinate value input or axis reference. All work
is done on the drawing screen. Each model generates its own
set of reference values.

L

\ This symbol indicates that the two

lines share a common endpoint.

Figure 1-6

Lines are first sketched, that is, drawn without dimen-
sions, and then modified to the required size.

2. Sketch a vertical line anywhere on the screen.

As the line is drawn, if it is vertical, a small symbol will
appear next to the line indicating that the line is vertical.

3. Left-click the mouse and continue, sketching a
horizontal line.

As the line is sketched a perpendicular symbol will
appear if the horizontal line is perpendicular to the vertical line.

4. Left-click the mouse and continue, sketching a
second vertical line.

As the second vertical line is sketched two parallel
symbols will appear, one next to the line being sketched and
the second next to the first vertical line, indicating that the
lines are parallel.

When the endpoint of the second vertical line is
aligned with the starting point of the first vertical line a
broken line will appear. See Figure 1-5.

5. Sketch the second vertical line equal in length to
the first vertical line.

6. Sketch a second horizontal line and locate its end-
point on the starting point of the first vertical line.

When the two points are aligned the cursor dot will
change its color, and a small arclike symbol will appear. See
Figure 1-6.

7. Right-click the mouse and select the Done
option.
To delete lines
Lines and other objects may be deleted from a sketch.

1. Select the line to be deleted.
2. Right-click the mouse.

A dialog box will appear on the screen. See Figure 1-7.
3. Select the Delete option.

The line will disappear.

To undo a command

The Undo command will undo the last command
entered.

1. Click on the Undo tool located at the top of the
screen on the Standard toolbar.

The line will reappear.

To size the rectangle

1. Select the General Dimension tool from the 2D
Sketch Panel bar.
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Click the line to delete, right-click
the mouse, select the Delete option. ™| ~

T
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Delete

Finish Sketch
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slice Graphics F7
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Figure 1-7

2. Select the left vertical line, then move the created
dimension to the left of the object and click the left
mouse button.

A small dialog box will appear containing the distance
on the sketched line. See Figure 1-8.

3. Press the Delete key to remove the value, and
type in 30, the required length.
4. Click on the check mark on the dialog box.

The line will change length.

5. Repeat the procedure for one of the horizontal
lines, changing the sketched value to 40.

6. Right-click the mouse button and select the Done
option.

Figure 1-9 shows the resulting 30 X 40 rectangle.

5
=3

Figure 1-9

1-3 CREATING A SOLID MODEL

The 30 X 40 rectangle sketched in Section 1-2 will
now be used to create a 3D solid model.

To change to an isometric view

1. Right-click the mouse and select the Isometric
View option.

See Figure 1-10.

The screen will rotate into an isometric view orienta-
tion. Use the center mouse button to zoom the sketch to an
acceptable size on the screen. See Figure 1-11.

Enter the desired 30 value. The vertical sides of the rectangle will change to 30 mm.

Figure 1-8
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Figure 1-10
To create a solid model 2. Select the Extrude tool from the Panel bar.
1. Click the Return tool located on the Command The Extrude dialog box will appear. See Figure 1-13.

toolbar or right-click the mouse and select the
Finish Sketch option. 3. Change the Extents value to 15, then select OK.
The panel bar will change to a listing of Part Features Bigam: 114 dhows theremlls,

tools. See Figure 1-12.

An isometric view of
the rectangle.

Figure 1-11
(&



