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Introduction

Autodesk Inventor as a topic of learning is vast, with a wide scope. It is a package of many modules that
deliver great value to enterprises. It offers a set of easy-to-use tools for designing, documenting, and
simulating 3D models. Using this software, you can speed up the design process and reduce your product
development costs.

This book provides a step-by-step approach for users to learn Autodesk Inventor. It is aimed at those
with no previous experience with Inventor. However, users of previous versions of Inventor may find this
book useful to learn about the new and enhanced features of Inventor 2018. You will be guided from starting
an Autodesk Inventor 2018 session to creating parts, assemblies, and drawings. Each chapter explains the
components with the help of real-world models.

Scope of This Book

This book was written for students and engineers who are interested in using Autodesk Inventor 2018 to
design mechanical components and assemblies and then create drawings.

This book provides a step-by-step approach for learning Autodesk Inventor 2018. The chapters cover
the following topics:

e  Chapter 1 introduces Autodesk Inventor. The user interface and terminology are
discussed in this chapter.

e  Chapter 2 takes you through the creation of your first Inventor model. You create
simple parts.

e  Chapter 3 teaches you to create assemblies. It explains the top-down and bottom-up
approaches for designing an assembly. You create an assembly using the bottom-up
approach.

e  Chapter 4 teaches you to create drawings of the models created in the earlier
chapters. You also place exploded views and the part list of an assembly.

e  Chapter 5 teaches you how to use additional modeling tools to create complex
models.

e  Chapter 6 introduces you to sheet metal modeling. You create a sheet metal part
using the tools available in the Sheet Metal environment.

e  Chapter 7 teaches you to create top-down assemblies. It also introduces you to
creating mechanisms by applying joints between the parts.

e  Chapter 8 teaches you to apply dimensions and annotations to a 2D drawing.

e  Chapter 9 teaches you to add 3D annotations and tolerances to a 3D model.
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CHAPTER 1

Getting Started with Autodesk
Inventor 2018

This chapter covers the most commonly used features of Autodesk Inventor.
In this chapter, you will do the following:

¢  Understand the Inventor terminology

e Startanewfile

e  Understand the user interface

e  Understand different environments in Inventor

In this chapter, you will learn some of the most commonly used features of Autodesk Inventor.
In addition, you will learn about the user interface.

In Autodesk Inventor, you create 3D parts and use them to create 2D drawings and 3D assemblies.
Inventor is feature-based. Features are shapes that are combined to build a part. You can modify these
shapes individually.

Base Feature

Hole Features

© T. Kishore 2017
T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5_1
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Most of the features are sketch-based. A sketch is a 2D profile and can be extruded, revolved, or swept
along a path to create features.

"'

Inventor is parametric in nature. You can specify standard parameters between the elements.
Changing these parameters changes the size and shape of the part. For example, see the following design of
the body of a flange before and after modifying the parameters of its features:

Starting Autodesk Inventor

To start Autodesk Inventor, follow these steps:

1. Click the Start button on the Windows taskbar.

2. Click All Programs.

3. Click Autodesk » Autodesk Inventor 2018 » Autodesk Inventor 2018.
4. Ontheribbon, click Get Started » Launch > New.
5

In the Create New File dialog, click the Templates folder located at the top-left
corner. You can also select the Metric folder to view various metric templates.

o

In the Part - Create 2D and 3D Objects section, click the Standard.ipt icon.

7. Click Create to start a new part file.
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Notice these important features of the Inventor window:
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Exploring the User Interface

Various components of the user interface are discussed next.

Ribbon

The ribbon is located at the top of the window. It consists of various tabs. When you click a tab, several tools
appear. These tools are arranged in panels. You can select the required tool from a panel. The following
sections explain the various tabs of the ribbon available in Autodesk Inventor.

The Get Started Ribbon Tab

This ribbon tab contains tools such as New, Open, Projects, and so on.

Autodesk Inventor Professional 2018

Bo-ecds-~-a

m Get Started  Tools Vault Autodesk A360 -

DQ%?@G}@@ 2 & U @@-

New Open Projects Open Home Team Web Tutorial Learning Path Back What's Help
2 Samples Gallery New
Launch My Home New Features Help
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The 3D Model Ribbon Tab

This ribbon tab contains the tools to create 3D features, planes, surfaces, and so on.
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O Shaich” Bcs o B 0un O Thcew Ot @ DeicteFace Ganemor  * k. P : @
Mods - < .

The View Ribbon Tab
This ribbon tab contains the tools to modify the display of the model and user interface.

HEZE 0Mctd Sech Amctme lmpet Tock Moage Ve Gwsoomerts  Getfiated Vet  Autodesk AMO

I mogpad . B-orwaii-tusraifi-dmpaiiBy el W10 & el

- L - ) Ground Plane B Cusrte

The Inspect Ribbon Tab

» P S

ElLh

This ribbon tab has tools to measure the objects. It also has analysis tools to analyze the draft, curvature,

surface, and so on.

m 3D Model Sketch  Annotate Inspect Tools Manage
—t

® -

=

Measure

Measure Analysis

The Sketch Ribbon Tab

This ribbon tab contains all the sketch tools.

I 0Model  Sier Annotaste  Inspect  Tools Mansge View [Emironments GetStated VauRt  Autodesk A0 (D).
[, F pm DO
&Y |/ = // S
Stant Line Cirde A Rectangle g
Sketch ¥ o x . . + ot
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The Assemble Ribbon Tab

This ribbon tab contains the tools to create an assembly. It is available in an assembly file.

m Assemble  Design 3D Model  Sketch Inspect  Tools Manage View  Environments  GetStarted Vault  Autodesk A360  Electromechanical ==

& - WL B @ BB

<% Point -

Place Create Bill of Parameters Create Derived Plane Shrankwrap Shrinkwrap
N Materials Substitutes o L ucs Substitute
Component = Position « Relationships ~ Pattern = Manage ~ Productivity Work Features Simplification ~

The Presentation Ribbon Tab

This tab contains the tools to create the exploded views of an assembly. It also has the tools to create
presentations, assembly instructions, and animations of an assembly.

mF-esentath T : o -
B & a 5 6H® =@ Ik

Insert Model New New Tweak Opacity Capture Create Video Raster
Storyboard Snapshot View Components Camera Drawing View
Model Workshop Component Camera Drawing Publish

The Drawing Environment Ribbon Tab

In the Drawing environment, you can create print-ready drawings of a 3D model. The ribbon tabs in this
environment contain tools to create 2D drawings.

The Place Views Ribbon Tab
This ribbon tab has commands and options to create and modify drawing views on the drawing sheet.

m Place Views  Annotate Sketch Tools Manage View Environments GetStarted Vault  Autcdesk A360 ==

HE YR RSN co B @

Base Projected Auxiliary Section Detail Overlay Draft Break Break Out Slice Crop Horizontal ~ Start  New Sheet
2 Sketch
Create Modify Sketch  Sheets

The Annotate Ribbon Tab

This ribbon tab has commands and options to add dimensions and annotations to the drawing views.

Bl ruceviem tste  Siowtch  Took Menage View Ervieonments  GetStated  Veut  Auvtodesk AMO (D
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Dimen Hole and ot Leade — Bakeon [t
Theesd ] Bend Tet  Sketch Symbol* Sudace Weldng Caterp. 5 - Laye
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The Sheet Metal Ribbon Tab

The tools in this tab are used to create sheet metal components.

W sreoMies 30Model  Skech  Annctate inepect Took Manage View Enironments GetStated Vel  AutedeskAN0 (D
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‘,l;’ﬂ : L ontour ‘ Contour fut P‘_J'! V‘. s
20 Sheteh” Flange @ Derrve * wes
Shetch Create Modidy « Work Featises
File Menu

The File menu appears when you click the File tab located at the top-left corner. This menu contains the

options to open, print, export, manage, save, and close a file.

.D'@Eﬁ' >~ B~ ﬂ' QU Generic
MD Model  Sketch  Annotate Inspect Tools

| 2 Manage

Vault
Server

iProperties
=

=
¥

»

2

|& |[E5 &) Recent Documents

By Ordered List « tﬁ] v}

|Options| | Exit Autodesk Inventor Professional

LS Rectangutar igh Sketch Drven

O Circutar
o Mrror

Pattemn

S
Sheet Metal
Defaus
Setup =

= qo
@
Mace Make
Pat Components
Flat Pattern

e



CHAPTER 1 © GETTING STARTED WITH AUTODESK INVENTOR 2018

Quick Access Toolbar

This is available at the top left of the window. It contains the tools such as New, Save, Open, and so on.

.D-QEQ' 'Qc‘j-ﬁg-f,eﬁenmc 'OuDdauH 'qu.%=
You can customize this toolbar by clicking the down arrow on the right side of this toolbar.

ault 'Qq 5 %}=|i| Part2 3

Ge! Customize Quick Access Toolbar IP

View  Environments

@ Hole v New
Open

Save
Undo
Redo

Modify =

L T . Y

Open from Vault

<

Home

Print

iProperties

Projects

Return

Update

Select

Refine Appearance
Material Browser
Materials
Appearance Browser
Appearance Override
Adjust

Clear

T L SR R T TR T

Parameters

Measure

<

Design Doctor

Show Below the Ribbon
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Browser Window

The Browser window is located on the left side of the window. It contains the list of operations carried in an
Autodesk Inventor file.

Model x B4

() chs_tut.ipt

> 3 solid Bodies(1)
> -T.'_.'- View: Master
> -[77] origin

5 m Extrusionl
> m Extrusion2

_ Holel
> Hole2
> @09 Circular Patternt

f @ Chamferl

(D End of Part

Status Bar

This is available below the Browser window. It displays the prompts and actions taken while using the tools.
Navigation Bar

This is located at the right side of the window. It contains the tools to zoom, rotate, pan, or look at a face of
the model.

°©

12,

[‘:‘:.
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ViewCube

The ViewCube is located at the top-right corner of the graphics window. It is used to set the view orientation
of the model.

Go Home

]7 Orthographic
Perspective
Perspective with Ortho Faces

Lock to Current Selection

Set Current View as Home »
Set Current View as
Reset Front

Nntinne
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Shortcut Menus and Marking Menus

When you right-click, a shortcut menu along with a marking menu appears. A shortcut menu contains a list
of some important options. The marking menu contains important tools. It allows you to access the tools
quickly. You can customize the marking menu by adding and removing tools.

[ Fillet
— =8 H (1 Extrude )
Marking Menu 2 o 8 — A
':M_U'm@ J Hole
I3 New Sketch
7 Repeat Sheet Metal Defaults
4 New 3D Sketch
Dimension Display b
Measure
& Create iMate o
Show All
Short tM _’ Hide Others
ortcu enu =
H Previous View Fs5
(o} Home View <2
Help Topics...
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Dialogs

CHAPTER 1

GETTING STARTED WITH AUTODESK INVENTOR 2018

When you activate any tool in Autodesk Inventor, the dialog related to it appears. The dialog consists of various
options that help you to complete the operation. The following figure shows the components of a dialog:

| 1 Application Options

x
1
Tabs ®  Notebook sketch Part Featwre Assembly Content Center
General Save Fie Colors Desplay Hardware Prompts Drawing
User name: 2
Sasitha Bathini |
i Text appearance:
New froer J Tahoma | (B
p COOCUMENTS % \Autodesk\im | |2 [C]Enable creation of legacy project types
- Project file:
ject Physical properties
Default.ipj A
[ Calaulate inertial properties using
negative integral
Prompting interaction [Jupdate physical properties on save

[[]Shaw command prompting (Dynamic Prompts)

[Jshow command alas input dislog

Tooltp appearance
[ show Tooltios

10 5 Seconds to delay

B4 shaw seconddevel Tooltips
| [
- i | 102 seconds todelay
| | -t

A Show document tab Tooltips

/

Parts and Assemblies

| 1024 2 Undo fie size (MB)
1 3 Annotation scale
Grip Snap
Selection
[Jenable Optimized Selection
20 = "Select Other”
— =1 delay (sec)
512 Locate tolerance
My Home

v

FA show My Home on startup

e
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Using the Mini-Toolbar

The mini-toolbar appears in the dialog boxes of the Extrude, Revolve, Fillet, Shell, Face Draft, Chamfer, and
Joint commands. However, in Autodesk Inventor 2018, the mini-toolbar does not appear by default. You
need to check the Mini-Toolbar option available in the User Interface drop-down of the Windows panel of
the View ribbon tab to display the mini-toolbar.

[~l*| [0.236n I el
._[} Profile ¥ Interface | Screen |
O'; Ijl‘.‘,.; 5‘5.‘:' ¥| ViewCube
A =" Iv’ Mavigation Bar
| ¥ Mini-Toolbar
¥| Status Bar
ExtFUde Mini-TOOlbal’ ¥| Document Tabs
¥ Marking Menu
iLogic
¥| Model
Favorites

Customizing the Ribbon, Shortcut Keys, and Marking Menus

To customize the ribbon, shortcut keys, or marking menus, click Tools » Options » Customize on the
ribbon. In the Customize dialog, use the tabs to customize the ribbon, marking menu, or shortcut keys.

For example, to add a command to the ribbon, select the command from the list on the left side of the dialog
and click the Add_ button. If you want to remove a command from the ribbon, then select it from the

right-side list and click the Remove " button. Click OK to make the changes take effect.

12
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I Customize X

_ | Keyboard | Marking Menu
Choose cormmands from: Chouse tab o add custom panel to:
| All Commands *| | Part| Tools *|

Name A Large Text Name

<Separator>
[B)2-0 Drawing
7120 Sketches
{0 30 Annotations
3D POF
%) 3D PDF{Export to a 3D PDF file)
), 3D Print
), 3D Print
[} 3D Print Preview
130 sketches
(&30 Transform
ACAD
CioActivate Contact Solver
{1} Add Assembly
] Add Distance
[ Add Form
([3 Add Part
5 Add Rule
b Add-Ins
@ Adjust

Adjust
Orientation(Adjust Orientation)

>> -

<< ot

Adjust
Q'|>u£'lti|m(M;m Position) 3

@ et | e ot

To add or remove panels from the ribbon, click the Show Panels icon located on the right side of the ribbon
and check/uncheck the options on the fly-out menu.

@]
v Sketch

« Create

Format = v Modify

+ Pattern

« Constrain
Layout

+ Insert

' Format
Return to 3D

Parameters
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Exploring the Color Settings

To change the background color of the window, click Tools » Options » Application Options on the
ribbon. In the Application Options dialog, click the Colors tab in the dialog. Set the Background value to

1 Color to change the background to plain. Select the required color scheme from the Color Scheme group.
Click OK.

I Application Options b S
Notebook Sketch Part iFeature Assembly Content Center
General Save File Colors Display Hardware Prompts Drawing
(o)

Drafting = o

]
N

Color scheme Background
Deep Blue 1 Col »
Forest
| High Contrast File :
| Milennium Lo
[Presentaton | presentation-5.png Y|
| &v
| Winter Day _ :
Winter Night Refiection Environment
| Wonderland File name:
Hichicht l Chrome.dds ‘ BY
[ Enable Prehighlight Color Theme
[CJEnable Enhanced Highlighting Application Frame:
Dark

Icons: @ O@

@ Import... |v | Export... oK Cancel
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CHAPTER 2

Part Modeling Basics

This chapter takes you through the creation of your first Inventor model. You will create simple parts.
In this chapter, you will do the following:

e  (Create sketches

e  (Create a base feature

e  Add another feature to it

e  Create revolved features

e  Create cylindrical features
e (Create box features

e  Applydraft

Tutorial 1

This tutorial takes you through the creation of your first Inventor model. You will create the disc of an
Oldham coupling.

© T. Kishore 2017 15
T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5_2


https://doi.org/10.1007/978-1-4842-3225-5_2

CHAPTER 2 * PART MODELING BASICS

Creating a New Project

Follow these steps:

1.

2.

Start Autodesk Inventor 2018 by double-clicking the Autodesk Inventor 2018
icon on your desktop.

To create a new project, click Get Started » Launch » Projects on the ribbon.

m Get Started  Tools
O =5 s

New Open |Projects| Open

Samples

Launch

Click the New button in the Projects dialog.

In the Inventor project wizard dialog, select New Single User Project and click
the Next button.

Enter Oldham Coupling in the Name field.

Enter C:\Users\Username\Documents\Inventor\Oldham Coupling)\ in the
Project (Workspace) Folder box and click Next.

Click Finish.
Click OK in the Inventor Project Editor dialog.
Click Done.

Starting a New Part File

Follow these steps:

16

1.
2.

4,

To start a new part file, click Get Started » Launch » New on the ribbon.

In the Create New File dialog, click the Templates folder located in the top-right
corner.

Click the Standard.ipt icon located in the Part - Create 2D and 3D Objects
section.

Click the Create button in the Create New File dialog.

A new model window appears.
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Starting a Sketch

Follow these steps:

1. To start a new sketch, click 3D Model » Sketch » Start 2D Sketch on the
ribbon.

The first feature is an extruded feature from a sketched circular profile. You will
begin by sketching the circle.

3. Ontheribbon, click Sketch » Create » Circle » Circle Center Point.

sster Tangent

4. Move the cursor to the sketch origin located at the center of the graphics window
and then clickit.

5. Drag the cursor up to a random location and then click to create a circle.

17
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6. Press Esc to deactivate the tool.

Adding Dimensions

In this section, you will specify the size of the sketched circle by adding dimensions. As you add dimensions,
the sketch can attain any one of the following states:

e Fully constrained sketch: In a fully constrained sketch, the positions of all the entities
are fully described by dimensions, constraints, or both. In a fully constrained sketch,
all the entities are dark blue color.

e Under-constrained sketch: Additional dimensions, constraints, or both are needed
to completely specify the geometry. In this state, you can drag under-constrained

sketch entities to modify the sketch. An under-constrained sketch entity is displayed
in black.

If you add any more dimensions to a fully constrained sketch, a message box will appear showing that
dimension over constrains the sketch. In addition, it prompts you to convert the dimension into a driven
dimension. Click Accept to convert the unwanted dimension into a driven dimension.

Autodesk Inventor - Create 3 Point Angular Dimension

[8) Adding this dimension will over-constrain the sketch. Choose Accept to create a
Driven Dimension.

7 =

1. Ontheribbon, click Sketch » Constrain » Dimension.

Ly O8a

Text = S 7 = 1

Circle  Arc  Rectangle A= Project  |Dimension & 7Y l

. 4 4 -+ Point Geometry S & Rihi=
Create = Constrain =
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Select the circle and click; the Edit Dimension box appears.
Enter 4 in the Edit Dimension box and click the green check.
Press Esc to deactivate the Dimension tool.

You can also create dimensions while creating the sketch objects. To do this,
enter the dimension values in the boxes displayed while sketching.

To display the entire circle at full size and to center it in the graphics area, use
one of the following methods:

e ClickZoomAll * onthe Navigation Bar.

e Click View » Navigate » Zoom All on the ribbon.

Click Finish Sketch on the Exit panel.

v

Fimish
Sketch

28

Again, click Zoom All % onthe Navigation Bar.

Creating the Base Feature

The first feature in any part is called a base feature. You now create this feature by extruding the sketched

circle.

1.

2]

On the ribbon, click 3D Model » Create » Extrude.

PART MODELING BASICS

19
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2. Type 0.4 in the Distance box available in the Extrude dialog.

3. Click the Direction 1 L icon in the Extrude dialog.

4. Click OK in the Extrude dialog to create the extrusion.

Notice the new feature, Extrusion 1, in the Browser window.

vodd
(Dpartt
>3 Sold Bodies(1)
?Ts.m:msw
v-[& Orign

| [Przpiane

- [Ox axs

b [Ey axs

L [z s

. > Center Point

> (P Extrusion! e
i»—@ﬁ\doFPart

To magnify a model in the graphics area, you can use the zoom tools available in the Zoom drop-down
in the Navigate panel of the View tab.

), Zoom Selected |+|

@ Zoom All
+
Q Zoom
@ Zoom Window
@l Zoom Selected
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Click Zoom All to display the part full-size in the current window.

Click Zoom Window and then drag the pointer to create a rectangle; the area in the rectangle zooms to
fill the window.

Click Zoom and then drag the pointer. Dragging up zooms out; dragging down zooms in.

Click a vertex, an edge, or a feature and then click Zoom Selected; the selected item zooms to fill the
window.

To display the part in different rendering modes, select the options in the Visual Style drop-down on
the Appearance panel of the View tab. The default display mode for parts and assemblies is Shaded with
Edges. You may change the display mode whenever you want.

% D Shadows ~ Orthographic * (D T
& Reflections ~ & Ground Plane ~

Ié Grey Roomr = Ray Tra

Realistic

Realistically textured model with high quality shading
o Shaded

' Smooth shaded model
Shaded with Edges
Smooth shaded model with visible edges

Shaded with Hidden Edges
Smooth shaded model with hidden edges

Visual Style

Wireframe
Model edges only

— Wireframe with Hidden Edges

d’ Model edges with hidden edges shown
Wireframe with Visible Edges Only
Model edges with hidden edges removed
Monochrome
Simplified monochromatic shaded model
Watercolor
Hand painted watercolor appearance
Sketch lllustration
Hand drawn appearance

Technical lllustration
Technical shaded appearance

Realistic
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Shaded

Shaded with Edges

Shaded with Hidden Edges

Wireframe

22
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Wireframe with Hidden Edges

Monochrome

1 N

Watercolor

23
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Sketch lllustration

Adding an Extruded Feature

To create additional features on the part, you need to draw sketches on the model faces or planes and then
extrude them.

-

On the ribbon, click View » Appearance » Visual Style » Wireframe.
2. Ontheribbon, click 3D Model » Sketch » Start 2D Sketch.

3. Click the front face of the part.
4

Click Line on the Create panel.

24
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Click the circular edge to specify the first point of the line.

\__/

Move the cursor toward the right.

7. Click the other side of the circular edge; a line is drawn.

N

8. Draw another line below the previous line.

A
—

9. On the ribbon, click Sketch » Constrain » Horizontal Constraint >

10. Select the two lines to make them horizontal.

25
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11.  Ontheribbon, click Sketch » Constrain » Equal =

12.  Select the two horizontal lines to make them equal.

13. Click Dimension on the Constrain panel of the Sketch ribbon tab.
14.  Select the two horizontal lines.

15.  Move the cursor toward the right and click to locate the dimension; the Edit
Dimension box appears.

16. Enter 0.472 in the Edit Dimension box and click the green check.

A72

17.  Click Finish Sketch on the Exit panel.

18. Click the sketch and then click Create Extrude on the mini-toolbar; the Extrude
dialog appears.

Create Extrude

26
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19. Clickin the region bounded by the two horizontal lines.

S 3

\\ . ._Bm_.% of
% \ )
\\\.\_ “—"//

20. Enter 0.4 in the Distancel box in the Extrude dialog.

21. Inthe Extrude dialog, click the Direction 1 icon and then click OK to create the
extrusion.

By default, the ambient shadows are displayed on the model. However, you can turn off the ambient
shadows by clicking the View tab, going to the Appearance panel, selecting the Shadows drop-down, and
then deselecting the Ambient Shadows option. The Shadows drop-down has two more options, which you

use based on your requirements.

Eomionl]

All Shadows

Ground Shadows
Object Shadows

v Ambient Shadows

Aﬂ Settings
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&l
IZ] You can reuse the sketch of an already existing feature. To do this, expand the feature in the Browser

window, right-click the sketch, and select Share Sketch from the shortcut menu. You will notice that the sketch
is visible in the graphics window. You can also unshare the sketch by right-clicking it and selecting Unshare.

Adding Another Extruded Feature

Follow these steps:

1.

Click Start 2D Sketch on the Sketch panel of the 3D Model ribbon tab.

Use the Free Orbit ~ button on the Navigation Bar to rotate the model so that
the back face of the part is visible.

Right-click and select OK.
Click the back face of the part.

Click Line .// on the Create panel.

Draw two lines, as shown next (refer to the “Adding an Extruded Feature”
section for how to draw lines). Make sure that the endpoints of the lines are
coincident with the circular edge. Follow the next two steps, if they are not
coincident.

28
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7. Ontheribbon, click Sketch » Constrain » Coincident Constraint *— . Next,

select the endpoint of the line and the circular edge.

8. Likewise, make the other endpoints of the lines coincident with the circular edge.

-~

-

Skip the previous two steps if the endpoints of the lines are coincident with the

circular edge.

-
Bl You can specify a point using various point snap options. To do this, activate a sketching tool, right-click,
and select Point Snaps; a list of point snaps appears. Now, you can select only the specified point snap.

29
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L /" Line 2)

 Center Point Circle (+) | 7 Two Point Rectangle |

_Cancel (ESC) X ) ° v 0K

General Dimension [ Project Geometry -
. General Dimension 1) (5 o Eptieg Semmatyy

_ ' Finish 2D Sketch |

Endpoint

Coordinate Type > Midpoint
' AutoProject Intersection
_ Construction Apparent Intersection
<% Centerline Center
= Previous View F5  Quadrant
{a) Home View Fg  Langent

How To... Mid of 2 points

On the ribbon, click Sketch » Constrain » Vertical Constraint il .

30

Click inside the region enclosed by two lines, if they are not already selected.

9.
10. Select the two lines to make them vertical.
11.  Ontheribbon, click Sketch » Constrain » Equal — |
12.  Select the two vertical lines to make them equal.
13. Create a dimension of 0.472 between the vertical lines.
1
J
A72
14. Click Finish Sketch.
15.  Ontheribbon, click 3D Model » Create » Extrude.
16.
17.

Type 0.4 in the Distancel box in the Extrude dialog and click OK.
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To move the part view, click Pan @ on the Navigation Bar and then drag the
part to move it in the graphics area.

18.  Ontheribbon, click View » Appearance » Visual Style » Shaded with Edges.

19. On the ribbon, click View » Navigate » Home View m .

Saving the Part

Follow these steps:

1. Click Save E on the Quick Access Toolbar.

2. Inthe Save As dialog, type Disc in the File name box.
3. Click Save to save the file.

4. Click File > Close.

Note that *. ipt is the file extension for all the files you create in the Part environment of Autodesk Inventor.

Tutorial 2

In this tutorial, you will create a flange by performing the following:
e  (Creating arevolved feature
e  Creating a cut features

e  Adding fillets

31



CHAPTER 2 © PART MODELING BASICS

Starting a New Part File

Follow these steps:

1. To start a new part file, click the Part icon on the Home screen.

€L_@ Part

Sketching a Revolve Profile

You create the base feature of the flange by revolving a profile around a centerline.
1. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.
2. Select the YZ plane.
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3. ClickLine / on the Create panel.

4. Create a sketch similar to the one shown here:

P
5.  Ontheribbon, click Sketch » Format » Centerline = |.

6. ClickLine / on the Create panel.

7. Create a centerline, as shown here:

8. Click Fix & on the Constrain panel.
9. SelectLinel.

10. Click Dimension on the Constrain panel.
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11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24,
25.
26.

Select the centerline and Line 2; a dimension appears.
Move the pointer horizontally toward the right and click to place the dimension.

Place the dimension and enter 4 in the Edit Dimension box.

Click the green check ¥ |in the Edit Dimension dialog.
Select the centerline and Line 4; a dimension appears.
Move the pointer horizontally toward the left and click to place the dimension.

Enter 2.4 in the Edit Dimension box.

Click the green check ¥ in the Edit Dimension dialog.
Select the centerline and Line 6; a dimension appears.
Move the pointer horizontally toward the left and click to place the dimension.

Enter 1.2 in the Edit Dimension box.

Click the green check ¥ in the Edit Dimension dialog.
Create a dimension between the Line 1 and Line 3.

Set the dimension value to 0.8 inches.

Create a dimension between Line 1 and Line 5.

Set the dimension value to 2 inches.

$2.400

.000

34
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-
IZI You can display all the constraints by right-clicking and selecting the Show All Gonstraints option.
You can hide all the constraints by right-clicking and selecting the Hide All Constraints option.

27. Right-click and select Finish 2D Sketch.

(. Line )
| Center Point Girde (%) ) | 1 Two Point Rectangle )
Cancel (ESC) X | v oK)

(@ General Dimension [ ) \ (B ProjectGeometry )

‘= Previous View FS
(o} Home View 6
How To...

Creating the Revolved Feature

Follow these steps:

1. Ontheribbon, click 3D Model » Create » Revolve or right-click and select
Revolve from the marking menu.

IR

% Sweep Q Emba
\J Loft [ Derive

Start ExtrudejRevolve|
2D Sketch 2 il (& rib
Sketch Create

2. Set Extents to Full in the Revolve dialog.

Revolve X
Shape More
Extents

2“; Profile & Euil ‘_ =

'3‘ Axis n

= &=

_ Solids (=

Qutput

1]} Match shape

I ==
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3. Click OK to create the revolved feature.

Creating the Cut Feature
Follow these steps:

1. On the Navigation Bar, click the Orbit icon.

2. Press and hold the left mouse button and drag the mouse; the model is rotated.
3. Rotate the model so that its back face is visible.

4. Right-click and select OK.
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5.  Onthe 3D Model tab of the ribbon, click the Show Panels icon located in the
right corner and then select the Primitives option from the drop-down.

urface T8 b [@]

@ ] ¥ Sketch

S Primitives

Create
v| Modify

« Work Features

The Primitives panel is added to the ribbon.

6. Ontheribbon, click 3D Model, go to the Primitives panel, click the primitive
drop-down, and select Box.

3D Model

Start Box Extrude 1
2D Sketch ~ %
Sketch R
- DB“ N
Model ~ [ —

7. Click the back face of the part; the sketch starts.

8. Select the origin to define the center point.
9. Move the cursor diagonally toward the right.

10. Enter 4.1 in the horizontal dimension box.
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11.  Press the Tab key and enter 0.472 in the vertical dimension box.

b

12.  Press the Enter key; the Extrude dialog appears.
13. Expand the Extrude dialog by clicking the down arrow ¥ button.
14.  Click the Cut =] button in the Extrude dialog.

15. Enter 0.4 in the Distance box.

16. Click OK to create the cut feature.
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Creating Another Cut Feature
Follow these steps:
1. Click the Home icon located at the top-left corner of the ViewCube.
=W &

2. Create a sketch on the front face of the base feature.
e  Ontheribbon, click 3D Model » Sketch » Start 2D Sketch.

e Select the front face of the model.
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e Draw three lines and the circle, as shown here:

e Apply the Horizontal constraint to the horizontal lines, if not applied already.
e Apply the Equal constraint between the horizontal lines.

e  Ensure that the endpoints of the horizontal line coincide with the circle.

e Apply a dimension of 0.236 to the vertical line.

e Apply a dimension of 0.118 to the horizontal line.
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e Applyadimension with a 1.2 diameter to the circle.

e On theribbon, click Sketch » Modify » Trim * :

e  (Click the circle to trim it.

41



CHAPTER 2 © PART MODELING BASICS

3.  Finish the sketch.

-
BI You can hide or display the sketch dimensions. To do this, go to View » Visibility » Object Visibility
and check the Sketch Dimensions option.

e Center of Gra'
Analysis

y Q iMate Glyphs
| All Workfeatures

| Origin Planes

¥ | Origin Axes

+| Origin Points

| User Work Planes

| User Work Axes

| User Work Points
| Construction Surfaces

| 2D Sketches

| 3D Sketches

¥/ Sketch Dimensions <=
| 3D Annotations

] uCs Triad

+| UCS Planes

| UCS Axes

| UCS Points

4. Click Extrude ] on the Create panel of the 3D model.

5. Clickin the region enclosed by the three lines and the arc.
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6. Select All from the Extents drop-down.

7. Click the Cut = 'button in the Extrude dialog.

8. Click OK to create the cut feature.

Adding a Fillet

Follow these steps:

™~
1. Ontheribbon, click 3D Model » Modify » Fillet or right-click and select
Fillet from the marking menu.

( Measure = | / (17 Extrude )

((Undo &) ( (= Revolve
(_ WorkPlane 3] ) (&) Hole )

([ Newsketch

2. Click the inner circular edge and set Radius as 0.2.
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3. ClickOK' ¥  to add the fillet.

V@S k2 =]
(I 1seected |¥| (w | TGw

vltlx) Br

Saving the Part

Follow these steps:

1. Click Save E on the Quick Access Toolbar.
In the Save As dialog, type-in Flange in the File name box.

Click Save to save the file.

> L n

Click File » Close.

Tutorial 3

In this tutorial, you will create a shaft by performing the following:

e  Creating a cylindrical feature

e  Creating a cut feature
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Starting a New Part File
Follow these steps:

1. Ontheribbon, click Get Started » Launch » New D

2. Inthe Create New File dialog, select Standard.ipt.

I Create New File

i Tem‘da?es ¥ Part = Create 2D and 3D objects i
English

Metric
Mold Design @ @ <

Sheet Standard.ipt

Metalipt
v v = Assemble 20 and 30 ¢
=] =

3. Click Create.

Creating the Cylindrical Feature
Follow these steps:

1. Onthe ribbon, click Primitives, click the primitive drop-down, and select
Cylinder.

W o)

| @ Cylinder

2. Click the XY plane to select it; the sketch starts.

3. Click at the origin and move the cursor outward.
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4. Enter 1.2 in the box attached to the circle.

5. Press the Enter key; the Extrude dialog appears.

6. Enter 4 in the Distance box.

7. Click OK to create the cylinder.

Creating Cut Feature
Follow these steps:
1. Create a sketch on the front face of the base feature.
e Ontheribbon, click 3D Model » Sketch » Start 2D Sketch.
e Select the front face of the cylinder.

e Ontheribbon, click Sketch » Create » Line.
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e Draw three lines, as shown here:

L

N o a &~ w0 Dbd

e Apply the Coincident constraint between the endpoints of the vertical lines and
the circular edge.

e Add dimensions to the sketch.

Finish the sketch.

Click Extrude in the Create panel.

Click in the region enclosed by the sketch.
Click the Cut button in the Extrude dialog.
Set Distance to 2.165.

Click OK to create the cut feature.
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Saving the Part

Follow these steps:

1.

>~ L n

Click Save E on the Quick Access Toolbar; the Save As dialog appears.
Type Shaft in the File name box.
Click Save to save the file.

Click File » Close.

Tutorial 4

In this tutorial, you will create a key by performing the following:

Creating an extruded feature

Applying draft

Starting an Extruded Feature

Follow these steps:

1.

El A

Start a new part file using the Standard.ipt template.
On the ribbon, select Primitives, click the primitive drop-down, and select Box.
Select the XY plane.

Create the sketch, as shown here:
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5. Press Enter.
6. Enter 2in the Distance box.

7. Click OK to create the extrusion.

Applying Draft

Follow these steps:

1. Ontheribbon, click 3D Model » Modify » Draft.

@ @ Chamfer % Thread

g I i
Hole Fillet Shel [Sl Combine
&P Thicken/ Offset
Modifv «

2.  Select the Fixed Plane option.

Face Draft X

m‘\ ‘EI +*  Fixed Plane Draft Angle

23des >

3. Select the front face as the fixed face.

PART MODELING BASICS
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4. Select the top face as the face to be draft.

5. Set Draft Angle to 1.
6. Click the Flip Pull Direction button in the Face Draft dialog.

Face Draft X

'™ |§ Fixed Plane Draft Angle

Faoes
0

7. Click OK to create the draft.
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Saving the Part
Follow these steps:

1. Click Save on the Quick Access Toolbar; the Save As dialog appears.
Type Key in the File name box.

Click Save to save the file.

e N

Click File » Close.
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Assembly Basics

In this chapter, you will do the following:
e Add components to an assembly
e  Apply constraints between components
e  Check the degrees of freedom
e  Check the interference

e  Create an exploded view of the assembly

Tutorial 1

This tutorial takes you through the creation of your first assembly. You will create the Oldham coupling
assembly shown here:

PARTS LIST
ITEM | PART NUMBER | QTY
1 |Disc 1
2 |Flange 2
3 [Shaft 2
4 [Key 2

© T. Kishore 2017
T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5_3
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There are two ways of creating any assembly model.
e  Top-down approach

¢  Bottom-up approach

Top-Down Approach

In a top-down approach, the assembly file is created first, and components are created in that file.

Bottom-Up Approach

In a bottom-up approach, the components are created first and then added to the assembly file. In this
tutorial, you will create the assembly using this approach.

Starting a New Assembly File

To start a new assembly file, click the Assembly icon on the Home screen.
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Inserting the Base Component
Follow these steps:

1. Toinsert the base component, click Assemble » Component » Place on the
ribbon.

Assemble  Design 3D Model

Q [j ':;'j] Free Move
C’:'|F' Rota

Place from Create (5
Content Center ~

@3 Place
E_‘J Place from Vault

Q Place from Content Center

@ Place Imported CAD Files

% Place iLogic Component

6 Electrical Catalog Browser

2. Browse to the project folder and double-click Flange.ipt.

3. Right-click and select Place Grounded at Origin; the component is placed at the
origin.

4. Right-click and select OK.
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Adding the Second Component
Follow these steps:

1. To insert the second component, right-click and select Place Component; the
Place Component dialog appears.

(Measwe =) | (P Constraint)

(Undo <5 ) (85 Pattern Component )
| Free Rotate 97 ) ( %7 Free Move )

U:? Create Cu'rponmt)

2. Browse to the project folder and double-click Shaft.ipt.

3. Clickin the window to place the component.

o’

4. Right-click and select OK.

Applying Constraints

After adding the components to the assembly environment, you need to apply constraints between them. By
applying constraints, you establish relationships between components.

1. To apply constraints, click Assemble » Relationships » Constrain on the
ribbon.

EED CF cPf, Show

Joint |Constrain

d Hide All

Relationships ~
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The Place Component dialog appears on the screen.

Place Constraint X

Assembly Motion Transitional Constraint Set

Type Selections
[Flald@ma] [xks o
Offset: Solution
[ 0.000in > - '-
M&éo O % : @‘ ‘
[ [ o | [ [>>]

Different assembly constraints that can be applied using this dialog are given next.
Using the Mate constraint, you can make two planar faces coplanar to each other.

First Face

Second Face

ASSEMBLY BASICS

57



CHAPTER 3 © ASSEMBLY BASICS

Note that if you set the solution to Flush, the faces will point in the same direction.

Flush Solution

You can also align the centerlines of the cylindrical faces.
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Angle applies the angle constraint between two components.

| Positive Angle I

Negative Angle I

-30.08 deg A

Negative Angle I

CHAPTER 3 © ASSEMBLY BASICS
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Positive Angle I Negative Angle I

The Tangent constraint is used to apply a tangent relation between two faces.

First Face

Second Face
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-| Qutside Solution

E Inside Solution

The Insert constraint is used to make two cylindrical faces coaxial. In addition, the planar faces of the
cylindrical components will be on the same plane.

Second
Selection

First Selection
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’“QEE,- Opposed Solution

@ Aligned Solution

The Symmetry constraint is used to position the two components symmetrically about a plane.

First ) Second Face I

Symmetry Plane
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@.Iﬁ':‘a Opposed

@ {@‘ | Aligned

1. Inthe Place Constraints dialog, under the Type group, click the Mate E
icon.

2.  Click the cylindrical face of the shatft.
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3. Click the inner cylindrical face of the flange.

4. Click the Apply button.

5. Ensure that the Mate @ icon is selected in the Type group.
6. Click the front face of the shaft.

7. Rotate the model.
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8.  Click the slot face of the flange, as shown here:

9. Click the Flush button in the Place Constraint dialog.

i |

10. Click Apply. The front face of the Shaft and the slot face of the flange are aligned.
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11.
12.

14.

&

L

66
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Ensure that the Mate button is selected in the Type group.
Expand Flange: 1 in the Browser window.

Select the XZ plane of the flange.

Expand Shaft: 1 and select the YZ plane of the shaft.

Shaft: 1
'f'f- View:

[}7
— @xz mdr

— [ xY Plane
— [Z]x Axis

— [y Axis

— []z axis

— <2* Center Point
G)-'Matel




CHAPTER 3 © ASSEMBLY BASICS

15.  Click the Flush button in the Place Constraint dialog.

16. Click OK to assemble the components.

Adding the Third Component

Follow these steps:

S5
1. Toinsert the third component, click Assemble » Component » Place on
the ribbon.

Go to the project folder and double-click Key.ipt.
Click in the graphics window to place the key.
Right-click and select OK.

LA

Right-click Flange: 1 in the Browser window.
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6. Click Visibility on the shortcut menu; the flange is hidden.
7. Click Constrain DE on the Relationships panel.

8. Click Mate E in the Place Constraint dialog.

9. Select Mate from the Solution group.

&

ate

Solution

10.  Right-click the side face of the key and Select Other on the shortcut menu.

11.  Select the bottom face of the key from the fly-out menu.

Cnce Nowmel
2. Face Normal b

12.  Select the flat face of the slot.

Face to be
Selected
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13. Click the Apply button. The bottom face of the key is aligned with the flat face of
the slot.

14. Click the Mate E icon in the Place Constraint dialog.

15.  Select Flush from the Solution group.

Solution

D | &R

16.  Select the front face of the key and back face of the shaft, as shown here:
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17. Click Apply in the dialog; the mate is applied.
18. Close the dialog.
Now, you need to check whether the parts are fully constrained or not.

19.  Click View » Visibility » Degrees of Freedom on the ribbon.

l: & Center of Gravity

Obj‘;;t 'l 5 Degrees of Freedom |

visibility . @) iMate Glyphs
Visibility

You will notice that an arrow appears pointing in the upward (or downward) direction. This means that
the key is not constrained in the Z-direction.

You must apply one more constraint to constrain the key.

20. Click Constrain DD on the Relationships panel of the Assemble ribbon tab.

21.  Click the Mate IJ

22.  Select Flush from the Solution group.

icon in the dialog.

23. Expand the Origin node of the assembly in the Browser window and select XZ
Plane.
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) Relationships
[€z) Representations
(£ origin

&; Elange:l

— 3= View:

& [ Origin

— [ Yz Plane

—-XZ:KE'F‘—

— [ xY

— [2]x Axis

— [y Axis

— ]z Axis

‘— <2~ Center Point

Alsa_a_.a

24. Expand the Key: 1 node in the Browser window and select YZ Plane.
lé— @ Key:1

g'f_';-‘.ﬁew:

=+ [ Origin

— @z

— [Fxz

— [ xY Plane
— [2]x Axis
— [2]Y Axis
— [z Axis
“— <%~ Center Point
— P Mate:2
— § Flush:3
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25. Click OK. The mate is applied between the two planes.

Now, you need to turn on the display of the flange.

26. Right-click the flange in the Browser window and select Visibility; the flange
appears.

Checking the Interference

Follow these steps:

1. Click Inspect > Interference » Analyze Interference on the ribbon.
The Interference Analysis dialog appears.

Assemble Design 3D Model Sketch Inspect

— P
I_tL' = —
Analyze Activate Measure
Interference| Contact Solver

Interference Measure
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Interference Analysis X

Define Set # 1

'R | Define Set #2
[]treat subassemblies as components

] oK Cancel

2. Select the flange and shaft as Set #1.
3. Click the Define Set #2 button.

4. Select the key as Set #2.

Set2

5. Click OK; the message box appears showing that there are no interferences.

6. Click OK.

Saving the Assembly
Follow these steps:
1. Click Save on the Quick Access Toolbar; the Save As dialog appears.
2. Type Flange_subassembly in the File name box.
3. Goto the project folder.
4. Click Save to save the file.
5. Click File » Close .
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Starting the Main Assembly
Follow these steps:
1.  Ontheribbon, click Get Started » Launch » New.

2. Inthe Create New File dialog, click the Standard.iam icon.

*

Standard.iam

3. Click Create to start a new assembly.

Adding a Disc to the Assembly

Follow these steps:

E-u

1. Click Assemble » Component » Place ¥ on the ribbon.
2. Goto the project folder and double-click Disc.ipt.

3. Right-click and select Place Grounded at Origin; the component is placed at the
origin.

4, Right-click and select OK.

Placing the Subassembly
Follow these steps:

&-

1. Toinsert the subassembly, click the Place ¥ button on the Component
panel of the ribbon.

2. Goto the project folder and double-click Flange_subassembly.iam.
3. Clickin the window to place the flange subassembly.

4. Right-click and select OK.

Adding Constraints

Follow these steps:

1. Click Constrain d:l on the Relationships panel of the Assemble ribbon.

2. Click the Insert button in the Place Constraint dialog.
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Place Constraint

Assembly Motion Transitional Constraint Set
Type Selections

F|afdm|a] [kik:
Offset: [ Insert r)lutlon

R o wmre—t [ e— 1]

3. Select Opposed from the Solution group.

4. Click the circular edge of the flange.
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5. Click the circular edge of the disc.

6. Click OKin the dialog.

Next, you have to move the subassembly away from the disc to apply other
constraints.

7. Click Free Move on the Position panel.

Assemble S y

ree Mo c3
& o [ @_

00 Free Rotate

Place Create Joint

Component ~ Position

8. Select the flange subassembly and move it.
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9. Click the Constrain button on the Relationships panel.
10. Click Mate in the Place Constraints dialog.
11.  Select Mate from the Solution group.
12.  Click View » Navigate » Orbit on the ribbon.
13.  Press and hold the left mouse button and drag the cursor toward the left.
14. Release the mouse button, right-click, and select OK.

15. Click the face on the flange, as shown here:

16. Click the face on the disc, as shown here:
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17. Click OK in the dialog.

Placing the Second Instance of the Subassembly
Follow these steps:
1. Insert another instance of the flange subassembly.

2. Apply the Insert and Mate constraints.

Saving the Assembly

Follow these steps:
1. Click Save on the Quick Access Toolbar; the Save As dialog appears.
2. Type Oldham_coupling in the File name box.
3. Click Save to save the file.
4. Click File > Close.
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Tutorial 2

In this tutorial, you will create the exploded view of the assembly, as shown here:

Starting a New Presentation File
Follow these steps:

1.  Onthe Home screen, click the Presentation icon or click Get Started » Launch
» New and then select the Standard.ipn template from the Create New File
dialog.

N\

The Insert dialog appears.

2. Inthe Insert dialog, go to the project folder and double-click the Oldham
Coupling.iam file.
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The Presentation environment appears, as shown here:

.D'EBG- “ ) *0 e @ & Aoprornee v ¥ Autodesk lventor Professional 2018 Oldham coupling & B TIET D Ex
D Freevtion  Took  View Emdironments  GetSurmed  Viukh  Awodeck 1350 (D~

B a B N 2

N New Twesk Capture  Create
Storyboard Snspshot View Components Camers  Drawing View
Model Wiorkshop Component Camera  Drawing Publish
3 Oicham_roupiing "

> scenet

Storyboard] H v d4dv Bn arg=ale

o0

Fer Help, press F1 w7

Creating a Storyboard Animation
Follow these steps:

1. Inthe Model tree, double-click Scenel and type Explosion.

Model ~
& Oldham Coupling

+ Hgloson | t—

» [ Oldham Coupling.iam

Before creating an exploded view, you need to take a look at the storyboard displayed at the bottom of
the window. The storyboard has the Scratch Zone area located at the left side of the timeline. Also, notice
that the play marker is displayed at 0 seconds in the timeline.

Storyboard1
0.0 5 Jd l 1 I2 f? ]4 If
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2. Clickin the Scratch Zone area and notice that the play marker is displayed
inside it.
Now, the changes made to the assembly in the Scratch Zone area will be the

starting point of the exploded animation. You can change the orientation of the
assembly, hide a component, or change the opacity of the component. Use the

oM

3.  Ontheribbon, click the View tab, go to the Windows panel, click the User
Interface drop-down, and then check the Mini-Toolbar option. The mini-
toolbar appears whenever you activate a tool.

Capture Camera
the animation.

tool on the Camera panel to set the camera position for

]

User | Clean S
Interface | Screen

~r-

¥ | ViewCube N
Navigation Bar
Mini-Toolbar <
Status Bar

Document Tabs

WIRAIRAIRAIRAY

Marking Menu
iLogic

%

Aodel

<

Storyboards Panel

« Snapshot Views

ae

4. Click the Tweak Components @ button on the Component panel of the
Presentation ribbon tab. The mini-toolbar appears with different options, as
shown here:

% Rotate

QE; Component ¥

lﬂ Local ¥ ‘glf Locate

A* Al components v | ("1 | "1 | Full Trail -
(® Duration [2.500 s |

% Ex
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Notice that the default duration for a tweak is 2.500 s. You can type a new value in

the Duration box available on the mini-toolbar.
5. Select Component from the Selection Filter drop-down of the mini-toolbar.

6. Select All Components from the Tracelines drop-down. This will create
tracelines of all exploded components.

7. Select the flange subassembly from the graphics window. The manipulator
appears on the assembly.

Now, you must specify the direction along which the subassembly will be
exploded.

8. On the mini-toolbar, select Local » World.

(EiNeR) O rote.
ks Component v

12 Local ¥ _gmcm | ¢
2 Local "¢ x| Ful Trail -
12 World '

v

.3

Ev

9. Click the z-axis of the manipulator.
I@ )
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10. Type 4 in the Z box attached to the manipulator.

11.  Click OK \/_ on the mini-toolbar.

12. Right-click in the graphics window and select Tweak Components from the
marking menu.

£ New Storyboard |

 New Snapshot View (@ ) (_fp_Tweak Comganents
Undo <7 | | B Capture Camera |
LCreate Drawing View [:J; fe Raster
%0 Repeat Tweak Components
Hide All Trails
“— Previous View FS
(2} Home View F6
Help Topics...

13. Select Component from the Selection Filter drop-down on the mini-toolbar.
14.  Select the other flange subassembly.

15.  Click the z-axis of the manipulator.
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F
16. Type 4 in the Z box attached to the manipulator and click OK ;v‘ I

2+

17.  Click the Tweak Components @ button on the Component panel of the
Presentation ribbon tab.

18. On the mini-toolbar, select Part from the drop-down, as shown here:

(i Part

A Locate |17 Local ¥ | . _
& All components ¥ v
O\uration (2500 < |

v X =\

19.  Select the front cylinder.
20. On the mini-toolbar, select Local » World.

(o) o rowte

[ component ¥

12 ocal v | 4% Locate |

12 Local ) (2 [ Ful Tl v)
e S —

v i Ev
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21.  Click the z-axis of the manipulator.

€000 D

22. Type4in the box attached to the manipulator and then press Enter.
23. Click OK on the mini-toolbar.

+
24.  Activate the Tweak Components command.

25. Zoom into the flange and click the key, as shown here:

\

26. Click the z-axis of the manipulator.

27. Type 3.15 in the box attached to the manipulator and press Enter.

CHAPTER 3 © ASSEMBLY BASICS
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28. Likewise, explode the parts of the flange subassembly in the opposite direction.
The explosion distances are same.

Animating the Explosion
Follow these steps:

1. To play an animation of the explosion, click the Play Current Storyboard button
on the storyboard.

K [t da M

[T PlawaentStoryboard _
[ Play All Storyboards

2. Click the Reverse Play Current Storyboard button on the storyboard.

I
K - HEE M
10 1 12 2 n Py 2 |
@ Reverse Play All Storyboards

You can publish the animation video using the Video tool available on the
Publish panel.

3. Make sure that the play marker is at 0 seconds on the timeline.
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e
4. On theribbon, click Presentation » Publish » Video LE*‘ . Make sure that the
play marker is at 0 seconds on the timeline.

5. Inthe Publish to Video dialog, select the Current Storyboard option from
the Publish Scope section. Make sure the play marker is at 0 seconds on the
timeline.

You can also select Current Storyboard Range and specify the start and end
positions of the storyboard.

~
6. Inthe Publish to Video dialog, click the folder icon and specify the
project folder as the file location.

7. Set File Format to WMV File (*.wmv).
8. Select the Reverse option to reverse the animation.

9. Leave the other default settings and click OK; the Publish Video Progress dialog
appears.

A message box appears that the video has been published.
10. Click OK in the message box.

Taking a Snapshot of the Explosion
Follow these steps:

1. Click and drag the play marker on the timeline to 15 seconds.

4

You can capture the snapshot of the current position of the assembly using the
New Snapshot View tool.

2.  Ontheribbon, click the Presentation tab, go to the Workshop panel, and click
-

C4

< .

New Snapshot View -

The snapshot appears in the Snapshot Views window. Notice that marker on the
snapshot. It indicates that the snapshot is dependent on the storyboard.
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Snapshot Views

”
View2 a'\

The Marker
Indicates the
Associativity

For example, if you make changes to the assembly at the position of the marker
where the snapshot was taken, the Update View symbol appears on the snapshot
view. You need to click the Update View symbol to update the snapshot.

x
Snapshot Views

-~ @*L:'
Update View

View2

Click Save E on the Quick Access Toolbar; the Save As dialog appears.
Type Oldham_coupling in the File namebox.

Go to the project folder.

Click Save to save the file.

Click OK.

Click File > Close.

© N o a &~
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Creating Drawings

In this chapter, you will generate 2D drawings of the parts and assemblies.
In this chapter, you will do the following:

e Insertstandard views of a part model

e  Create centerlines and centermarks

e  Retrieve model dimensions

e Add dimensions and annotations

e  Create custom sheet formats and templates

e Insert an exploded view of an assembly into the drawing
e Insert a bill of materials of the assembly into the drawing

e  Applyballoons to the assembly

Tutorial 1

In this tutorial, you will create the drawing of the Flange. ipt file created in Chapter 2.
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Starting a New Drawing File

Follow these steps:

1. To start a new drawing, click the Drawing icon on the Home screen.
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Editing the Drawing Sheet

Follow these steps:

1. To edit the drawing sheet, right-click Sheet:1 in the Browser window and select
Edit Sheet from the shortcut menu.

Drawing3
Ei— __ Drawing
o = D BcpbatNew
t ﬂ cul+C
Qelete Sheet
Activate
Auto-Reattach Orphaned Annotations
Create Sheet Format...
—_— %
Expand All
Collapse All Children
How To...
2. Inthe Edit Sheet dialog, set Size to B.
Edit Sheet X
Format Revision

Name |
[sheet ] orientation

Size @) O
o - Oeortait
Height [ (@Landscape
o000, O ®
Width Options
17.000 [JExdude from count
[[Jexdlude from printing

(i) [oc ]/ conce

3. Click OK.

The drawing views in this tutorial are created in the third-angle projection. If you
want to change the type of projection, then continue with the steps.
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4. Click Manage » Styles and Standards » Styles Editor on the ribbon.

Parameters

Parameters =

Styles and Standards

5. Inthe Style and Standard Editor dialog, specify the settings shown here:

% Style and Standard Editor [Library - Read Only]

- &% Standard Back | | New.. | Save Reset 7 Local Styles

| SRR | it st )

== Center Mark

i+~ D Datum Target Gﬂ'\cralnvaiable Styles Object Defaults Material Hatch Pattern Defaults

[+ Dimension View Label Defaults

[+~ B Feature Control Frame View Type Display

- Hatch . .

I w <VIEW>

-] Hole Table L — ALE <SCALE> ; 75 @
[ ? D Label Prefix

GRF= 11 VIEW

[+ ?" La::- | | Position Visibility
G i ] Constrain to View Border O Above

- £ Object Defaults _ 0
- Parts List [Juse Deimiter ® Below

-8 Revision Table Default Thread Edge Display Projection Type Front View Plane

i/ Surface Texture o

1+ B Table |From Model |

- A Text

(- -2 View Annotation

[#- < Weld Symbol

(- Weld Bead

] Import | Save and Close Cancel

6. Click Save and Close .
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Generating the Base View

Follow these steps:

1. To generate the base view, click Place Views » Create » Base on the ribbon.

Base |Projected Auxiliary Section Detail Overlay

Create

2. Inthe Drawing View dialog, click Open Existing File m i
3. Inthe Open dialog, browse to the project folder.

4. SetFiles of type to Inventor Files (*.ipt, *.iam, *.ipn) and then double-click
Flange.ipt.

5. Set Style to Hidden Line @J
6. SetScaleto1:1.

7.  Click the preview, drag, and place it at the left side of the drawing sheet, as shown
here.

8. Click OK in the dialog.
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Generating the Section View
Follow these steps:

1. To create the section view, click Place Views » Create » Section on the ribbon.

=IC

Base Projected Auxiliary[Section| Detail Overlay

Create

2. Select the base view.

3. Place the cursor on the top quadrant point of the circular edge, as shown here:

4. Move the pointer upward and notice the dotted line.

5. Click the dotted line and move the cursor vertically downward.
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6. Click outside the bottom portion of the view, as shown here:

7. Right-click and select Continue.

8.
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Creating the Detailed View

Now you have to create the detailed view of the Center Marks, which is displayed in the front view.

1. To create the detailed view, click Place Views » Create » Detail on the ribbon.

B S =

Base Projected Auxiliary Section |Detail | Overlay

Create

2. Select the base view.

3. Inthe Detail View dialog, specify the settings as shown here:

Detail View X
View / Scale Label Style

vView Identifier Scale % %
C |[2:1 =) I% e

o

Cutout Shape

k] [/Display Ful Detail Boundary, e
[ pisplay Connection Line
) [ ] [ coel
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4.  Specify the center point and boundary point of the detail view, as shown here:

5. Place the detail view below the base view.

DETAIL B
SCALE2 : 1
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Creating Centermarks and Centerlines

Follow these steps:

1. To create a center mark, click Annotate » Symbols » Center Mark on the
ribbon.

&

\/— /_< % »)}}‘ib

Surface Welding Impor... Caterp...

41

Symbols

2. Click the outer circle of the base view.

3. To create a centerline, click Annotate » Symbols » Centerline Bisector on the
ribbon.
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4. Click the inner horizontal edges of the section view.

M
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SECTION A-A SECTION A-A
SCALE1:1 SCALE1:1

Retrieving Dimensions
Now you will retrieve the dimensions that were applied to the model while creating it.

1. Toretrieve dimensions, click Annotate » Retrieve » Retrieve Model
Annotations on the ribbon.

= |2
he D
Retrieve Model| Start

Annotations | Sketch
Retrieve Sketch

The Retrieve Model Annotation dialog appears.

CREATING DRAWINGS
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Retrieve Model Annotation X

{ Sketch and Feature Dimensions | 3D Annotations

Select Source

(0) Select Features
() Select Parts

sdwt!jew

ek [ cana | [y

2. Select the section view from the drawing sheet.
Now, you must select the dimensions to retrieve.

3. Dragawindow on the section view to select all the dimensions.

SECTION A-A [N
SCALE1: 1

4. Click Select Features under the Select Source group.
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5.  Click OK to retrieve feature dimensions.

/.

SECTION A-A
SCALE1:1

6. Click Annotate » Dimension » Arrange on the ribbon.
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7. Drag a selection box and select all the dimensions of the section view.
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8. Right-click and select OK.
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9. Select the unwanted dimensions and press Delete.
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10. Click and drag the dimensions to arrange them properly.
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Adding Dimensions
Follow these steps:

1. To add dimensions, click Annotate » Dimension » Dimension on the ribbon.

HBCo-c8x- 2@

File Place Views Annotate = Skets

r—'l [~ Baseline - ' Armrange

m Ordinate ~

[11 Chain ~

Dimension

Dimension

2. Select the center hole on the base view.

A
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3. Right-click and select Dimension Type » Diameter.

=

Options >
Mu_mk—
Snap Settings p ¥ Radus
Q x
E::“‘ Angular Foreshortened
e Fe, ArcLength
&, Previous View F5 rc L et Forsshorteriad
How To... Chord Length

4. Place the dimension, as shown here. The Edit Dimension dialog appears.

5. Click OK.
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6. Create the dimensions on the detail view, as shown here:

12z —

Populating the Title Block

Follow these steps:

1. To populate the title block, click File » iProperties.

| 2 Manage

Vault
Server

v

___ Suite
22D Workflow »
3

!
iProperties
—

3
2

Options
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2. Inthe Flange iProperties dialog, click the tabs one by one and type data in the

respective fields.

3. Click Apply and Close.

Saving the Drawing
Follow these steps:
1. Click Save on the Quick Access Toolbar; the Save As dialog appears.
Type Flange in the File name box.
Go to the project folder.

Click Save to save the file.

o &~ N

Click File » Close.

Tutorial 2

In this tutorial, you will create a custom template and then use it to create a new drawing.

Creating a New Sheet Format
Follow these steps:
1. Ontheribbon, click Get Started » Launch » New.

2. Inthe Create New File dialog, click the Standard.idw icon.

o
B8

Standard.idw

3. Click Create to start a new drawing file.

107



CHAPTER 4 = CREATING DRAWINGS

4. To edit the drawing sheet, right-click Sheet:1 in the Browser window and select
Edit Sheet from the shortcut menu.

x
Model ~ @
Drawing4
» [ Drawing urces

PR Shey
DDEB&W&I:SM

» [5ACH Copy ari+c
Delete Sheet
Activate
Auto-Reattach Orphaned Annotations
Create Sheet Format...
Expand All Children
Collapse All Children

How To...

5. Inthe Edit Sheet dialog, set Size to B.

Under the Orientation section, you can change the orientation of the title block
as well as the sheet orientation.

6. Click OK.

7. Inthe Browser window, expand the Drawing Resources » Sheet Formats
folder to view different sheet formats available. Now, you will add a new sheet
format to this folder.

8. Right-click the Borders folder and select Define New Border.

[sheet:1 15 BRI
 pefa Expand All Children
How To...

Now, you can create a new border using the sketch tools available on the Sketch tab.
9. Click Finish Sketch on the Sketch tab of the ribbon.
10. Inthe Border dialog, click Discard.
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11.  Inthe Browser window, right-click the Borders folder and select Define New
Zone Border.

12. Inthe Default Drawing Border Parameters dialog, type 4 in the Vertical Zones

box and click OK.
Default Drawing Border Parameters X
Horizontal Zones Vertical Zones
E! Number of Zones Number of Zones
Label Label
O Alphabetical @ Alphabetical
O None (O None

) [oc 10 concet | >

13.  Click Finish Sketch on the Sketch tab of the ribbon.
14. Inthe Border dialog, type 4-Zone Border and click Save.

Border X

Name:
| 4-Zone Border |

[sve ] ose || conce

15.  Expand the Title Blocks folder and right-click ANSI-Large.

16. Select Edit from the shortcut menu.

Model x
[Bg Orawing3
v Drawing Resources
5|83 Sheet Formats

- v [[g Title Blocks
"'m +/ Repeat Finish Sketch
Lo o ANS!
I Sketch cy Copy Ctri+C
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17.  On the Sketch tab of the ribbon, click Insert » Image.

0 & Eims

7 4| £ Points
(1 = [N AcAD

Insert

18. Draw arectangle in the Company cell of the title block. This defines the image
size and location.

19.  Go to the location of your company logo or any other image location. You must
ensure that the image is located inside the project folder.

20. Select the image file and click Open. This will insert the image into the title block.

BN : BT
B < > PART NUMBER > <$ f
[ L | <P

L L L

21.  Click Finish Sketch on the ribbon.

22. Click Save As in the Save Edits dialog.

110



CHAPTER 4

23. Type ANSI-Logo in the Title Block dialog.

Title Block X

Name:
| ANSTHogo |

24. Click Save.
25. Inthe Browser window, expand Sheet:1 and right-click Default Border.

26. Select Delete from the shortcut menu.

[ ANST A

= ANSIHogo
[ Sketch Symbols

> [L ANSI - Lat

27. Expand the Borders folder and right-click 4-Zone Border.

28. Select Insert from the shortcut menu.

PorLL it How To...
> [[o ANSI - L oo .

CREATING DRAWINGS
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29. Click OKin the Edit Drawing Border Parameters dialog.
30. Expand Sheet:1 and right-click ANSI-Large.

31.  Select Delete from the shortcut menu.

- L[5 AnsTHogo
- [ Sketch Symbols
v.[Fsheet: 1

Expand All Children
Collapse All Children

How To...

wl

32. Expand the Title Blocks folder and right-click ANSI-Logo.

33. Select Insert from the shortcut menu to insert the title block.

{3} Default Border
{5} 4-zone Border
- [ Title Blocks
(! ANSI - Large
(o ANST A
|
B [ sheet:1 [ copy cl+C
- J¥4zoneBor  pelete

e p—

How To...

- —
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34. Right-click Sheet:1 and select Create Sheet Format.

L (i Sketched Symbols
Gﬁfé Repeat Document Settings ‘-

fga D Copy ctlic
L Delete Sheet

Activate

Auto-Reattach Orphaned Annotations

W

Expand All Children
Collapse All Children

How To...

35. Type Custom Format in the Create Sheet Format dialog and then click OK.

You will notice that the new sheet format is listed in the Sheet Formats folder.

[Eg]orawing3

wv. [ Drawing Resources

v. &3 Sheet Formats

- [ A size, Portrait, 1 view
- [ A size, Landscape, 1 view
- [dB size, 2 view

- [ C size, 4 view

- [ D size, 6 view

- [JE size, 7 view

- [ Custom Sheet
v |63 Borders
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Creating a Custom Template
Follow these steps:

1. Ontheribbon, click Tools » Options » Document Settings.

Annotate  Sketch Tools Manage

5 (B 2k S

Application|Document| Exchange
Options | Settings | App Manager

Options ~

In Document Settings dialog, you can define the standard, sheet color, drawing
view settings, and sketch settings.

Drawing3 Document Settings X

Standard Sketch Drawing Sheet

Annotations
Active Standard
Default Standard (ANST) W
@ S

2. Leave the default settings in this dialog and click Close.

3. Inthe Browser window, expand the Sheet Formats folder and double-click
Custom Format.
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4. Right-click Sheet: 2 and select Delete Sheet from the shortcut menu.

L | Sketched Symbols j.

GShEEl;E-n
[ Repeat Document Settings
D[am |

Activate
Auto-Reattach Orohaned Annotatic

5. Click OK.

6. On theribbon, click Manage » Styles and Standards » Styles Editor.

7. Inthe Style and Standard Editor dialog, select Dimension » Default (ANSI).

'f} Style and Standard Editor [Library - Read Or

“% Standard
L mm pefault Standard (ANSI)

Architectural (ANST)
Default - Fraction (ANSI)
Default - mm (ANST)
Default - mm [in] (ANSI)
-—
[+ @ Feature Control Frame

#- Hatch

8. Click the New button located at the top of the dialog.

9. Type Custom Standard in the New Local Style dialog and then click OK.

10. Click the Units tab and set Precision to 3.123.

Units  Alternate Units Display Text Tolerance Options Notesand L

Units Linear

. Format

= ] [00Dedmal

- . Predsion

. Period v Fractional Text Scale

70%
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11.
12.

13.
14.
15.

CREATING DRAWINGS

Click Save and Close.

On the File menu, click Save As » Save Copy As Template. This will take you to
the templates folder on your drive.

Type Custom Template in the File name box.
Click Save.

Close the drawing file without saving it.

i R

Starting a Drawing Using the Custom Template

Follow these steps:

1. Ontheribbon, click Get Started » Launch » New.
2. Inthe Create New File dialog, click the Custom Template.idw icon.
i
Custom
Template.idw
3. Click Create and OK to start a new drawing file.

Generating the Drawing Views

Follow these steps:

1.

2.
3.

116
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4. Select Front from the ViewCube displayed on the sheet.

Set Scale to 1:1.
Click and drag the view to the top center of the drawing sheet.

Move the cursor downward and click to place the projected view.

5.
6.
7.
8.

Right-click and select OK.
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Adding Dimensions

Follow these steps:
1.  Ontheribbon, click Annotate » Dimension » Dimension.
2. Select the circular edge on the base view.

3. Ontheribbon, click Annotate » Format » Select Style » Custom Standard.

@ gf By Standarc ~
-]

Balloon : ||"°| By Standard

Y [F']By Standard I
[+ Architectural (ANSI)
[+*] Default (ANSI)
[+ Default - Fraction (ANSI)
[ Default - mm (ANSI)
[+*] Default - mm [in] (ANSI)

U Custom Standard

4.  Right-click and select Dimension Type » Diameter.
5. Click to place the dimension.

6. Click OK.

7. Select the horizontal edges on the base view.

8. Move the pointer toward the right and click to place the dimension.
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9. Click OKin the Edit Dimension dialog.

>
"~

#4.000

10. Add other dimensions to the drawing.

>
~

AT2

11.  Right-click and select OK to deactivate the Dimension tool.

12.  Save and close the drawing file.

Tutorial 3

In this tutorial, you will create the drawing of the Oldham coupling assembly created in the previous chapter.
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Creating a New Drawing File

Follow these steps:
1. Ontheribbon, click Get Started » Launch » New.

2. Inthe Create New File dialog, click the Custom Template.idw icon.

o

B8

Custom
Template.idw

3. Click Create and OK to start a new drawing file.

Generating the Base View

Follow these steps:

ribbon; the Drawing View dialog appears.

2. Click Open Existing File m ¥ in this dialog; the Open dialog appears.
3. Goto the project folder and double-click Oldham_Coupling.iam.

4. Click the Home icon located above the ViewCube.

5. SetScaleto1/2.

6. Click and drag the view to the top-left corner.
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7. Right-click and select OK.

Generating the Exploded View
Follow these steps:

1. To generate the base view, click Place Views » Create » Base on the ribbon; the
Drawing View dialog appears.

Click Open Existing File in this dialog; the Open dialog appears.
Go to the project folder and double-click Oldham_Coupling.ipn.
Click the Home icon located above the ViewCube.

Set Scale to 1/2.

Click and drag the view to the center of the drawing sheet.

N o a &~ DN

Right-click and select OK.

ol E
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Configuring the Parts List Settings
Follow these steps:

1. Click Manage » Styles and Standards » Style Editor on the ribbon; the Style
and Standard Editor dialog appears.

2. Expand the Parts List node and select Parts List (ANSI).

- (8 Object Defaults
ri=r- 3 Parts List
Material List (ANSI)
[ Parts List (ANSI-AIP)
Parts List (ANSI)
| - 8 Revision Table

3. Click the Column Chooser button under the Default Columns Settings group;
the Parts List Column Chooser dialog appears.

Column Width
ITEM 35.000
QrY 25.000
PART NUMBER 55.000
DESCRIPTION 55.000

4. In this dialog, select DESCRIPTION from the Selected Properties list and click
the Remove button.

5. Select PART NUMBER from the Selected Properties list and click Move Up.
6. Click OK.
7. Click Save and Close.
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Creating the Parts List
Follow these steps:

1. To create a parts list, click Annotate » Table » Parts List on the ribbon; the
Parts List dialog appears.

?

-

Revision ~

Parts B =

List BGeneral
Table

2. Select the exploded view from the drawing sheet.

3. Select Parts Only from the BOM View drop-down under the BOM Settings and
Properties group.

Parts List
Source
By | Select view
:C:_‘st\Sa'iH\a Bathini\Documents\Inven
BOM Settings and Properties
BOM View Numbering
PartsOnly | v | Numeric
Table Wrapping

4. Click OK twice.

5. Place the part list above the title block.

PARTS LIST
ITEM PART NUMBER QTY
1 Disc 1
2 Flange 2
3 Shaft 2
4 Key 2
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Creating Balloons
Follow these steps:

1. To create balloons, click Annotate » Table » Balloon » Auto Balloon on the
ribbon; the Auto-Balloon dialog appears.

BB Hole ~ @ gy

[E] Revision ~ _ Edit
] General Layers

Table
ﬁ) Balloon

pp Auto Balloon

Select the exploded view from the drawing sheet.
Select all the parts in the exploded view.

Select Horizontal from the Placement group.

2.
3.
4,
5.

Click the Select Placement button in the Placement group.

6. Click above the exploded view.
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Click OK to place the balloons.

k-
PARTS LIST
TTEM PART KUMBER Ful
1 [0 sc 1 p
2 [Fange 2
3 [ihalt 2
4 h-r 2
T L9-06-2014 Logo | —

ks

i I =

- T - x s i |grn|al

Saving the Drawing

Follow these steps:

1.

@ o~ w N

Click Save on the Quick Access Toolbar; the Save As dialog appears.
Type Oldham_Coupling in the File name box.

Go to the project folder.

Click Save to save the file.

Click OK.

Click File » Close.
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CHAPTER 5

Additional Modeling Tools

In this chapter, you will create models using additional modeling tools. You will learn to do the following:

Create slots

Create circular patterns
Create holes

Create chamfers

Create shells

Create rib features
Create coils

Create a loft feature
Create an emboss feature
Create a thread

Create a sweep feature
Create a grill feature
Create a replace faces
Create a face fillet
Create a variable fillet
Create a boss feature

Create a lip feature

©T. Kishore 2017

T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5_5
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Tutorial 1

In this tutorial, you will create the model shown here:

Creating the First Feature
Follow these steps:

1. Create a new project with the name Autodesk Inventor 2018 Basics Tutorial
(see Chapter 2’s Tutorial 1 to learn how to create a new project).

2. Openanew Inventor part file using the Standard.ipt template (see Chapter 2’s
Tutorial 3).

3.  Click the Start 2D Sketch button on the ribbon and select XY Plane.
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Click the Circle Center Point Q button and draw a circle (see Chapter 2’s

4,
Tutorial 1).
5. Click the Line / button.
6. Specify a point at the top left outside the circle.
7. Move the pointer horizontally and notice the horizontal constraint symbol.
8. Click outside the circle. Press Esc to deactivate the Line tool.

9. Click the Trim )$ button on the Modify panel.

10. Click the portions of the sketch you want to trim, as shown here:

Portions to Trim

//’*\\
N
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Apply dimensions to the sketch (radius = 0.63, vertical length = 1.102). To apply
the vertical length dimension, activate the Dimension tool and select the
horizontal line. Move the pointer downward and place the cursor on the bottom

quadrant point of the arc. Click when the symbol 5[ appears. Move the pointer

Click Rectangle » Slot Center PointArc * on the Create panel.

Move the cursor outside and click in the first quadrant of the circle to specify the

11.
toward the left and click to place the dimension.
630
1.102
12.
13.  Select the origin as the center point.
14.
start point of the slot arc.
15.

Move the cursor and click in the fourth quadrant of the circle to specify the end
point of the slot arc.
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16. Move the cursor outward from the arc and click.

a
N

17.  Click the Dimension button on the Constrain panel.
18. Select the start point of the slot arc.
19. Select the center point of the slot arc.

20. Select the end point of the slot arc.

o 630

-

3)

21.  Place the angular dimension of the slot; the Edit Dimension box appears.

131



CHAPTER 5~ ADDITIONAL MODELING TOOLS

22. Enter 30 in the Edit Dimension box and click the green check.

/
N

23. Click the Construction button on the Format panel.

'

24, Click the Line / button on the Create panel.

25. Draw a horizontal line passing through the origin.

/
o




CHAPTER 5~ ADDITIONAL MODELING TOOLS

26. Click the Symmetric button on the Constrain panel.
27. Select the end caps of the slot.

28. Select the construction line; the slot is made symmetric about the construction
line.

29. Apply other dimensions to the slot.
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30. Click the Circular Pattern button on the Pattern panel; the Circular Pattern
dialog appears.

31.  Select all the elements of the slot by creating a selection window.

et ERRERY b

32. Click the cursor button located on the right side of the dialog.
33.  Select the origin point of the sketch axis point.

34. Enter 4 in the Count box and 180 in the Angle box.

35. Click the Flip button.

Circular Pattern X

g

BB Geamety R -c"'Am
P L

D dle=] b

The preview of the circular pattern appears.
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36. Click OK to create the circular pattern.

=]
(5]

37.  Click the Finish Sketch button on the ribbon.
38.  Extrude the sketch up to a distance of 0.236 (see Chapter 2’s Tutorial 1).
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Adding the Second Feature

Follow these steps:

1. Create a sketch on the back face of the model (use the Orbit tool available on the
Navigation Bar to rotate the model).

2. Extrude the sketch up to a distance of 0.078.
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Creating a Counterbore Hole
In this section, you will create a counterbore hole concentric to the cylindrical face.

1. Click the Hole button on the Modify panel; the Hole dialog appears.

IS

Hole | Fillet

2. Setthe parameters in the Hole dialog, as shown here:

Hole X
Placement
O conenvc e~ OFF 035 = >
:
m )
—> o}
|- Solids .

oWl
h Concentric Reference N _4
|
|
o\§
Drill Point Termination

I o ses oAl <) [ [
©§i§ ngi Oﬁ ﬁ [(JExtend Start

ClO® & & OK Cancel Apply

0,315 wjwe— >

3. Click the front face of the model; the preview of the hole appears.

Now, you need to specify the concentric reference.
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4. Select the cylindrical face of the model; the hole is made concentric to the model.

5. Click OK in the dialog; the counterbore hole is created.
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Creating a Threaded Hole

In this section, you will create a hole using a sketch point.

&

Arc
-

Click the Start 2D Sketch @ button and select the front face of the model.

Click the Point button on the Create panel.

S [ Fillet ~

A Tet ~

-+- Point

Rectangle

Create «

Place the point on the front face of the model.

Click the Horizontal ~ button on the Constrain panel.

Select the point and sketch origin; the point becomes horizontal to the origin.

Create a horizontal dimension of 0.354 between the point and origin.

7.
8.

Click Finish Sketch.
Click the Hole button on the Modify panel; the Hole dialog appears.
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9. Inthe Hole dialog, set Placement to From Sketch.

Placement

L7 From Sketch v

B N

10. Select the Counterbore option.

11.  Set the counterbore diameter to 0.118.

12. Set the counterbore depth to 0.039.

%
.039 >|
b

13.  Select the Tapped Hole option.

VR o¥R
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14. Set Thread Type to ANSI Unified Screw Threads.

Thread Type
ANSI Unified Screw Threads

15.  Set Size to 0.073.
Size
0.073(#1) v

16. Set Designation to 1-64 UNC.

Designation

1-64 UNC v

17.  Select the Full Depth option.
Full Depth

18. SetDirection to Right Hand.
Direct

@ Right Hand L\

) Left Hand

ADDITIONAL MODELING TOOLS
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19. Click OK to create the hole.

Creating a Circular Pattern
Follow these steps:

1. Click the Circular Pattern button on the Pattern panel; the Circular Pattern
dialog appears.

i Did
o €

S
Pattern
2. Select the threaded hole created in the previous section.
3. Click the Rotation Axis button in the dialog.
4.  Select the outer cylindrical face of the model.
5. Enter 6 in the Occurrence box and 360 in the Angle box.
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6. Click OK to create the circular pattern.

Creating Chamfers

Follow these steps:

1. Click the Chamfer @ button on the Modify panel.
2. Click the Distance and Angle button in the dialog.

Chamfer X

Chamfer Partial

- Distance
R | R | Edges 039 = >
[}  Face Angle
a 30 >
Edge Chain Setback
BB 3| 3¢

Preserve All Features

@ e || oy
A
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3. Select the cylindrical face of the counterbore hole located at the center.

Face Selected

4.  Select the circular edge of the counterbore hole.
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5. Enter 0.039 in the Distance box and 30 in the Angle box.

6. Click OK to create the chamfer.

7. Save the model and close it.

Tutorial 2

In this tutorial, you will create the model shown here:
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Creating the First Feature
Follow these steps:

1. Open a new Inventor part file using the Standard.ipt template (see Chapter 2’s
Tutorial 3).

2. Ontheribbon, click 3D Model » Sketch » Start 2D Sketch [;—? .
3. Select the YZ plane.

P

4. Draw an L-shaped sketch using the Line *
as shown here:

tool and dimension it to be 1.575,

1.575

1.575

5. Click the Offset button on the Modify panel.

#3» Move 2k Trim ] Scale
O Copy -|Extend [} Stretch

¢) Rotate -|- Split

Modify
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6. Select the sketch and then specify the offset position at a random distance.

75

]
J

1.575

7. Click the Line / button and draw lines closing the offset sketch.

Y
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8. Add the offset dimension to the sketch.

1.575

9. Click Finish Sketch.

10. Click 3D Model » Create » Extrude g on the ribbon.

11.  Select the Symmetric option from the mini-toolbar.

o]~ [ 1in Jb
z__[s P'roﬁei'
Ov &~ | R
7 J % E U  Direction1
' Direction 2
W Symmetric
4

Asymmetric

12. SetDistance to 1.575.
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13. Click OK to create the first feature

Creating the Shell Feature

You can create a shell feature by removing a face of the model and applying thickness to other faces.

1. Click 3D Model » Modify » Shell on the ribbon; the Shell dialog
appears.

2. Set Thickness to 0.197.

@] [ =T
el 25
@ Men v opmzed v
v |X) Ev

Now, you need to select the faces to remove.
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3. Select the top face and the back face of the model.

Faces to Be
Selected

4. Select the front face and the bottom face of the model.

Faces to
Select
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5. Click OK to shell the model.

Creating the Third Feature
Follow these steps:

1. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.

2. Select the front face of the model.
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3. Click Sketch » Create, select the Rectangle drop-down, and select Slot Center
to Center on the ribbon.

@Sbt

Center to Center
[ ol Y IA |

4. Draw a slot by selecting the first, second, and third points. Make sure that the
second point is coincident with the lower horizontal edge.

Second Point ) .
Third Point

5. Apply dimensions to the slot.

152



CHAPTER 5~ ADDITIONAL MODELING TOOLS

Click Finish Sketch.
Click 3D Model » Create » Extrude on the ribbon.
Select the sketch.

© o N &

Select the To option from the Extents drop-down.

10. Select the back face of the model.

2

11.  Click the Join button in the dialog.

Extrude X
Shape More

] Extents

ESY| Profie To S—

L solds &

Output _@l R = M -

Match shape

D Bew [o]l ow
' A
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12.  Click OK to create the feature.

Creating a Cut Feature
Follow these steps:

1. Create the sketch on the front face of the model, as shown here:
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2. Finish the sketch.
3. Click 3D Model » Create » Extrude on the ribbon.
4.  Select the sketch.
5. Select the All option from the Extents drop-down.
6. Click the Cut button in the dialog.
Extrude X
Shape More
: - Extents
R | profie =} = %
— 2 | . = @ = :
@l@ 6? Match shape

'

B ger  [oc ]l o

A

7.

Click OK to create the cut feature

CHAPTER 5

ADDITIONAL MODELING TOOLS
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Creating the Rib Feature

In this section, you will create a rib feature at the middle of the model. To do this, you must create a
midplane.

1. To create a midplane, click 3D Model » Work Features » Plane » Midplane
between Two Planes on the ribbon.

@ - 32 > B
Plane &l @ Box % L_L
L. & E &

Plane

Parallel to Plane through Point

il
(9
an

Midplane between Two Planes

Midplane of Torus

2. Select the right face of the model.

3. Select the left face of the model; the midplane is created.

Midplane Created

Second Face

N\

First Face

4. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.
5. Select the midplane.
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6. Click the Slice Graphics button at the bottom of the window.

B

7.

Click Sketch » Create » Project Geometry » Project Cut Edges on the ribbon;
the edges cut by the sketch plane are projected.

=4 3 Move Xk~
= % Copy -2
Project
Geometry () Rotate -|-:
=

= Project Geometry

@ Project Cut Edges

___ Project Flat Pattern

[
L«—s.l.r-‘l Project to 3D Sketch

Project DWG Geometry
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158

8.

10.
11.

12.

13.
14.

15.

16.

Draw the sketch, as shown here:

Finish the sketch.

Click 3D Model » Create » Rib @ on the ribbon; the Rib dialog appears.
Select the sketch.

Click the Parallel to Sketch Plane I :

' 1
Click the Direction 1 button.

Set Thickness to 0.197.

Click the To Next . button.

Y4
Click the Symmetric button below the Thickness box.

I button in the dialog.
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17. Click OKto create the rib feature.

18. To hide the midplane, select it and right-click.

19. Click Visibility on the marking menu; the plane will be hidden.

Redefine Feature |
) (1 Extruce )

By Select Other...

20. Save the model and close it.
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Tutorial 3

In this tutorial, you will create a helical spring using the Coil tool.

Creating the Coil
Follow these steps:

1. Open a new Inventor file using the Standard.ipt template (see Chapter 2’s
Tutorial 3).

2. Click the Start 2D Sketch button on the ribbon and select XY Plane.
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Click the Circle Center Point U button.

3.

4, Selecta point on the left portion of the horizontal axis.

5. Move the cursor outward and click to create a circle.

Lh

6. Ontheribbon, click Sketch » Format » Centerline " .

/f'
7. Clickthe Line © button.
8. Select the origin point of the sketch, move the cursor upward, and click to create
a centerline.

9. On the ribbon, click Sketch » Constrain » Dimension.
10. Add the diameter dimension to the circle, as shown next.
11.  Select the centerline and circle.

12.  Move the pointer downward and click.

13. Type 1.575 and press Enter.
I
]

i
I
]
=3 D1.575 £=
14.  Finish the sketch.
15. To create a coil, click 3D Model » Create » Coil g on the ribbon; the Coil

dialog appears.

In addition, the profile is automatically selected. Now, you need to select the axis
of the coil.
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16. Select the centerline as the axis. Click the Reverse Axis button in the Coil
dialog, if the coil preview is downward.

23

- —— e — - — ni-._...._

@1.575

17.  Click the Coil Size tab in the dialog.

18.  On the Coil Size tab, specify the settings, as shown here:

19. Click the Coil Ends tab in the dialog.
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20. Specify the settings on the Coil Ends tab, as shown here:

Coil X

Coil Shape Coil Size Coil Ends

Start End

Fat v | | [ v]
Transition Angle Transition Angle

| 90 deg > | [0.00 > |
Fiat Angle Flat Angle

o 3] | w3

22. Save the model as Coil.ipt and close the file.

163



CHAPTER 5~ ADDITIONAL MODELING TOOLS

Tutorial 4

In this tutorial, you create a shampoo bottle using the Loft, Extrude, and Coil tools.

Creating the First Section and Rails

To create a swept feature, you need to create sections and guide curves.
1. Open anew part file (see Chapter 2’s Tutorial 3).
2. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.
3. Select the XZ plane.
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+
4.  Click Sketch » Create » Circle » Ellipse L> on the ribbon.

5. Draw the ellipse by selecting the points, as shown here:

Third Point

e /
e T

e ™

Second Point

First Point

On the ribbon, click Sketch » Constrain » Dimension.
Select the ellipse, move the cursor downward and click.

Type 1.968 and press Enter.

© o N &

Select the ellipse, move the cursor toward the left, and click.

10. Type 0.984 and press Enter.

=2 1.968—=

11.  Click Finish Sketch.
12. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.
13.  Select the YZ plane from the graphics window.

ADDITIONAL MODELING TOOLS
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14. Click Sketch » Create » Line » Spline Interpolation on the ribbon.

IFEN sketch

e

Line Circle Arc

- -

Line
Line
2 J Spline
o Control Vertex

I—‘j Spline
Interpolation

T Equation Curve
» Equation Curve
" Bridge Curve
Bridge Curve

15.  Select a point on the horizontal axis of the sketch; a rubber band curve is
attached to the cursor.

16. Move the cursor up and specify the second point of the spline; a curve is attached
to cursor.

17. Move the cursor up and specify the third point.

18. Likewise, specify the other points of the spline, as shown next.
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19. Right-click and select Create. The spline will be similar to the one shown here:

(7]
6/

©
12/

o

o)
B
H

[#]
o

1)

20. Right-click and select Create Line from the marking menu.

21.  On the ribbon, click Sketch » Format » Construction

167



CHAPTER 5 * ADDITIONAL MODELING TOOLS

22. Select the origin point of the sketch, move the pointer vertically upward, and
click to create a vertical construction line.

%

(2]

1)

¥

1 Q60
L. T

|

24, Select the lower-end points of the vertical construction line and the spline.

23. Ontheribbon, click Sketch » Constrain » Vertical
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25.
26.
27.
28.

984

29.
30.
31.

98
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On the ribbon, click Sketch » Constrain » Dimension.

Select the lower end points of the construction line and spline.

Move the cursor downward and click.

Type 1.968 in the Edit Dimension box and press Enter.

Points to
Select

X 6

H
o
(s -]

=—1.771—+~

Edit Dimension : d4 x

Select the second point of the spline and the construction line.

Move the cursor and click to place the dimension.

Type 2.362 in the Edit Dimension box and press Enter.

2.241>

Edit Dimension : d5 X 3 Qé{;
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32.  Apply the other horizontal dimensions to the spline, as shown here:

33. Select the origin point of the sketch and the top-end point of the spline.
34. Move the pointer toward the right and click.

35. Type 8.858 in the Edit Dimension box and press Enter.

787~

Points to 6.867
Select

Edit Dimengion:d11 X

8858 3w

kA
=]
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36. Likewise, create other dimensions, as shown here:

8.858

6.102
| 71677

37. Click Sketch » Pattern » Mirror qu] on the ribbon; the Mirror dialog
appears.

38. Select the spline. Make sure you select the curve and not the points.
39. Click Mirror Line in the Mirror dialog and then select the construction line.

40. Click Apply and then click Done.

8.858

41. Click Finish Sketch.
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Creating the Second Section
Follow these steps:

1. Click 3D Model » Work Features » Plane » Offset from Plane on the ribbon.

]2 Ew @ e b
¢ L3 "
ARE . &

@ Plane
GU Offset from Plane

GB Parallel to Plane through Point

Plane

2. Select the XZ plane from the Browser window.

Model x B3
(P Part1

> 2= View: Master
v [ origin

. [FvzPlane
[P XY Plane
- [2)x Axis
- [Z)Y axis
- [z Axis

» Center Point
gSketchl
- [E] sketch2
.. End of Part
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3.

18.858
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Enter 8.858 in the Distance box.

>

scalndy Ele

10.
11.
12

13.

© © N o g &

Click OK

On the ribbon, click 3D Model » Sketch » Start 2D Sketch.

Select the newly created datum plane.

Right-click and select Center Point Circle from the marking menu.

Select the origin point, move the cursor outside, and click to create a circle.
Right-click and select OK.

Right-click and select General Dimension from the marking menu.

Select the circle, move the cursor outward, and click.

Type 1.574 and press Enter.

I.J}W

Pt—1.96

Click Finish Sketch on the ribbon.
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Creating the Loft Feature

Follow these steps:
1. To create a loft feature, click 3D Model » Create » Loft G on the ribbon; the
Loft dialog appears.

2. Select the Rails option from the dialog.

Loft
Curves Conditions Transition

Sections Rails

= Click to add ® % Chdeto oo
O Gﬁ‘ ﬁaﬂs- i
Ofgy

i
18

M
(8]

Output ;
. [Jclosed Loop
"> | Solids @l @ [[IMerge Tangent Faces

M & oK

3. Click “Click to add” in the Sections group and select the circle.

First Section

- | Second Section |
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Select the ellipse.

Click “Click to add” in the Rails group.
Select the first rail.

Select the second rail.

Click OK to create the loft feature.

Creating the Extruded Feature

Follow these steps:

1.

—
o

© © N 9 g~ w N

Right-click and select New Sketch from the marking menu.
Select the plane located at the top of the sweep feature.

Right-click and select Center Point Circle from the marking menu.

Select the origin point, move the cursor outside, and click to create a circle.

Right-click and select OK.

Right-click and select General Dimension from the marking menu.
Select the circle, move the cursor outward, and click.

Type 1.574 and press Enter.

Click Finish Sketch on the ribbon.

Click the Extrude button on the Create panel.
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11.  Extrude the circle up to 1 in.

] I

Creating the Emboss Feature

Follow these steps:

1. Click 3D Model » Work Features » Plane » Offset from Plane on the ribbon.

2. Select the YZ plane from the Browser window.

Model % B3 Q
(Ppart1
>3 solid Bodies(1)
> T5m View: Master
v [ origin
- [V1Z Plane] m—
; [P xz Plane
[ xY Plane
- [ Axis
[y Axis
- [z Axis
>~ Center Point
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Gical
3. Enter 2 in the Distance box and click OK .

4. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.

5.  Select the newly created datum plane.

6. Click Sketch » Create » Circle » Ellipse @ on the ribbon.

7. Draw the ellipse by selecting the points, as shown here:
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178

10.
1.
12.
13.
14.

15.
16.
17.
18.
19.

20.

21.

22.

23.
24.
25.

ADDITIONAL MODELING TOOLS

On the ribbon, click Sketch » Constrain » Dimension.

Select the ellipse, move the cursor downward, and click.

Type 2 and press Enter.

Select the ellipse, move the cursor toward the left, and click.

Type 1.35 and press Enter.

Select the origin point of the sketch and the center point of the ellipse.

Move the cursor toward the left and click to place the dimension between the
selected points.

Type 2.55 and press Enter.

Right-click and select Line from the marking menu.

Right-click and select Construction from the marking menu.

Select the origin point of the sketch and the center point of the ellipse.

Right-click and select OK; a construction line is created between the sketch
origin and the ellipse. Also, the sketch is fully constrained.

Click Finish Sketch.

Click 3D Model » Create » Emboss Q on the ribbon; the Emboss dialog
appears.

Select the sketch, if not already selected.

Click the Engrave from Face __dbutton in the dialog.

Set Depth to 0.125.

Click OK to create the embossed feature.
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Mirroring the Emboss Feature

Follow these steps:

1. Click 3D Model » Pattern » Mirror on the ribbon.

i

Pattern

% & 11

2. Select the emboss feature from the model geometry.

3. Inthe Mirror dialog, click the Mirror Plane button and then select the YZ plane
from the Browser window.

4. Click OK to mirror the emboss feature.

Creating Fillets

Follow these steps:

1. Click 3D Model > Modify » Fillet on the ribbon; the Fillet dialog appears.
2. Click the bottom and top edges of the swept feature.
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3. SetRadiusto0.2.

4. Click “Click to add” in the Fillet dialog.
5. Set Radius to 0.04.

Fillet

(3 constant (3P variable () Setbacks

Edges Radus
2 Selected 0.2

i # 0Selected 0.04 >
Click to
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6. Select the edges of the emboss features and click OK.
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Shelling the Model

Follow these steps:

1. Click 3D Model » Modify » Shell on the ribbon; the Shell dialog appears.
2. Set Thickness to 0.03.

3. Select the top face of the cylindrical feature.

3
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4. Click OK to create the shell.

Adding Threads

Follow these steps:

1. Select the YZ plane and then click Create Sketch.

Create Sketch

183



CHAPTER 5~ ADDITIONAL MODELING TOOLS

2. Click the Slice Graphics icon located at the bottom of the window.

SRR - < I
m *f-

i WIS

3.  Ontheribbon, click Sketch » Create » Line.

4. Right-click and select Centerline from the marking menu.

o

Select the origin point of the sketch, move the cursor vertically upward, and click
to create a vertical centerline. Press Esc.

Deactivate the Centerline icon on the Format panel.
Right-click and select Create Line from the marking menu.

Right-click and select Construction from the marking menu.

© o N @

Create a horizontal construction line, as shown here:

10. Deactivate the Construction icon on the Format panel of the Sketch ribbon tab.

11.  Onthe ribbon, click Sketch » Create » Line.
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12. Create a closed profile, as shown here:

I
13.  Ontheribbon, click Sketch » Constrain » Symmetric ['] X

14. Select the two inclined lines of the sketch and then select the construction line;
the two inclined lines are made symmetric about the construction line.

15.  Click the Dimension button on the Constrain panel.

16. Select the two inclined lines, move the cursor horizontally toward the left, and
click.
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17. Type 60 in the Edit Dimension box and press Enter.

Edit Dimension:d40 X

60 >|[v]

18. Draw the thread profile.

9.650

19.  On the ribbon, click Sketch » Create > Fillet L’ .
20. Type 0.04 in the 2D Fillet box.

21. Make sure that the Equal button is active on the 2D Fillet box.
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22. Select the two corners of the sketch, as shown here:

23. Close the 2D Fillet dialog box.

—.125

.040

24. Click Finish Sketch on the ribbon.

25. Ontheribbon, click 3D Model » Create » Coil ' ; the closed profile of the
sketch is selected automatically.
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26. Select the axis of the coil.

27. Inthe dialog, click the Coil Size tab and select Type » Pitch and Revolution.
28. Type 0.275 and 2 in the Pitch and Revolution boxes, respectively.

Coil X

Coil Shape Coil Size Coil Ends

Type
Pitch and Revolution w
Pitch
275 > lin
Revolution Taper
2 >| 000 >

e} carc
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29. Click OK.

30. Inthe Browser window, right-click the YZ plane and then select New Sketch.

31. On theribbon, click Sketch » Create » Project Cut Edges » Project
V=4
Geometry = .

32. Select the edges of the end face of the thread.
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33.

34.
35.
36.
37.

Draw a straight line connecting the end points of the projected elements.

Click Finish Sketch.
Activate the Revolve tool and click the vertical line of the sketch.
In the dialog, select Extents » Angle and then type 100 in the Anglel box.

Click the Direction 1 button.

38.

Click OK.
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39. Likewise, blend the other end of the thread. Note that you need to reverse the
direction of revolution

40. Save the model.

Tutorial 5

In this tutorial, you will create a chair, as shown here:
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Creating a 3D Sketch
Follow these steps:

1. Open a new Inventor file using the Standard. ipt template (see Chapter 2’s
Tutorial 3).

2. Click the Home icon located above the ViewCube. This changes the view
orientation to Home.

3. Ontheribbon, click 3D Model » Sketch » Start 2D Sketch » Start 3D Sketch.

2 | &

Start < Box
2D Sketch "

ES
’ [7; Start 2D Sketch

I
Start 3D Sketch
4

4. On the 3D Sketch tab of the ribbon, click Draw » Line.

Line | Helical Arc

Curve

5. Expand the Draw panel on the ribbon and activate the Precise Input option.

h lag’
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6. On the Precise Input toolbar, click the Reset to Origin button.

7. Select the Relative option from the drop-down available on the Precise Input
toolbar.

X: [-1.417 in | | ¥%: [0.664 in | | z: [0.753in
A.v| &' Reposition Triad | 4. Resetto Origin =¥
w

%, Relative
A, Absoltite

8.  On the Precise Input toolbar, click in the X box and type 0.
9. Press the Tab key and type 0 in the Y box.
10. Press the Tab key and type 0 in the Z box.

11.  Press Enter to specify the first point.

x: 0f |¥: 0 Z: 0

%.v | 4 Repositon Triad | b ResettoOrign = ([S]v

12. Type 12 in the X box and press Tab on your keyboard.
13. Likewise, type 0 in the Y and Z boxes. Press Enter to specify the second point.
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14. Type 0, 0, and 20 in the X, Y, and Z boxes, respectively. Press Enter.

15. Type 0, 18, 0in the X, Y, and Z boxes, respectively. Press Enter.
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16. Type 0, 0, and -22 in the X, Y, and Z boxes, respectively. Press Enter.

B

|

N ¥
\\ J.r//
h
F
F |

17. Type 0, 18, and 0 in the X, Y, and Z boxes, respectively. Press Enter.
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18. Type-12,0, and 0 in the X, Y, and Z boxes, respectively. Press Enter.

d

<
-

\

e
| >

19. Right-click and select OK.

20. On the 3D Sketch tab of the ribbon, click Pattern » Mirror.

m M[j§or

o \\N

Pattern
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21. Drag a selection box and select all the sketch elements.

K

22. Click the Mirror Plane button in the dialog and then select YZ Plane from the
Browser window.

23. Click Apply and Done in the dialog.
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24. Ontheribbon, click 3D Sketch » Draw » Bend.

25. Type 3 in the Bend dialog and select the intersecting lines, as shown here:
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26. Likewise, bend the other corners of the 3D sketch.

fx:3.000

=3.000

:3.000

x:3.000
27. Right-click and select OK.

28. Ontheribbon, click 3D Sketch » Constrain » Fix

29. Select the origin point of the sketch.
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30. Add dimensions to fully define the sketch.

31.  Click Finish Sketch on the ribbon.

32. Onribbon, click 3D Model » Work Features » Plane » Normal to Axis
through Point.

ﬂﬂ Normal to Axis through Point

EL MNormal to Curve at Point

33.  Click the horizontal line of the sketch and its endpoint.
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34. Click 3D Model » Sketch » Start 2D Sketch on the ribbon.

35. Select the newly created plane.

36. Create two concentric circles of 1.250 and 1 diameters.

1.000

A\

37. Add dimensions from the sketch origin to position the circles.

2.000

1.000
%

250

Sketch Origin

36.

D00

38. Click Finish Sketch.

ADDITIONAL MODELING TOOLS
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Creating the Sweep Feature
Follow these steps:

1. Ontheribbon, click 3D Model » Create » Sweep.

RN occic inspect Toois Manage |
; @ B R e

Loft C
1 Box Extrude Revolve G B
stch ' 8 il &F
th Primitives Create

2. Zoom into the circular sketch and click in the outer loop.

3. Click the 3D sketch to define the sweep path.
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4. Click OK to sweep the profile.

5. Startasketch on the YZ plane.
6. Click the Slice Graphics Cﬁ icon at the bottom of the graphics window.

7. Draw two concentric circles and dimension them.

F=——16.000——=

1.000

18.000
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8. Click Finish Sketch.

9. Activate the Extrude tool and click in the outer loop of the sketch.

10. Inthe Extrude dialog, select Extents » Between.

11.  Click the tubes on both sides of the sketch.
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12. Inthe Extrude dialog, deselect the Check to Terminate feature in the extended
face options.

This will avoid the extruded feature from terminating on the extended portion of
the selected surface.

13. Click OK to extrude the sketch.
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Creating the Along Curve Pattern
Follow these steps:

1. Inthe Browser window, right-click 3D Sketch and select Visibility; the 3D sketch
is displayed.

\ 3> Center Point

ngﬂ Repeat Rectangular Pattern

w- &g sw N, Edit 30 Sketch

®- (Plex  Propertes...

L @en  Measure »
Create Note

+' Dimension Unsww

FA Rl om BN Al meleme

2.  Ontheribbon, click 3D Model » Pattern » Rectangular Pattern.

N

Gt
o

&

o+

Pattern

3. Click the extrude feature.
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4. Inthe Rectangular Pattern dialog, click the Direction 1 button and then click
the 3D sketch.

fx:3.000

fx:3.

fx:3.000

5. Type 3 and 23 in the Column Count and Column Spacing boxes, respectively.
6. Select Spacing » Distance from the drop-down menu.

7.  Click the double-arrow button located at the bottom of the dialog. This expands
the dialog.
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8. SetOrientation to Direction 1.

Rectangular Pattern

X
&. Features
& - solids
Direction 1

o Direction 2
NI .
w5 W

23 > '@ 1.0in
Distance ~ Spacing
® et | [«
Direction 1 Direction 2
I start b start
Compute Orientation
Optimized () 1dentical
@ Identical (@ Direction1
O Adjust Direction2
9.

Click OK to pattern the extruded feature.
10.

In the Browser window, right-click 3D Sketch and select Visibility. This hides the
3D sketch.
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Creating the Free-Form Feature

Follow these steps:

1. Ontheribbon, click 3D Model » Work Features » Plane.

@ A ais - |8
Plane & Bk Q:

* || ucs D

@ Plane

2. Inthe Browser window, click XZ Plane. A plane appears on the XZ plane.

[ —

3. Click the top portion of the extruded feature. A plane appears tangent to the
extruded feature.

4. Start a sketch on the new plane.
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10.000
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Place a point on the sketch plane and add dimensions to position it.

10.

210

Click Finish Sketch.

(1§

On the ribbon, click 3D Model » Freeform » Box g
Select the plane tangent to the extruded feature.
Select the sketch point to define the location of the free-form box.

Click and drag the side arrow of the free-form box.




CHAPTER 5~ ADDITIONAL MODELING TOOLS

11.  Click and drag the front arrow of the free-form box.

12. Click and drag the top arrow to increase the height of the free-form box.
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13. Inthe Boxdialog, type 4, 1, and 2 in the Faces boxes, respectively.

Box X
Length Faces

(o ] | [+

Width Faces

BS.‘B?S in > | | !I -—_3-

Height Faces Direction
[3so0in | || 22 |E”ﬁ'
[[JLength symmetry

[CJwidth symmetry

[CJHeight symmetry

@ [_ox ][ concet |

14. Click OK to create the free-form shape.
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Editing the Free-Form Shape

Follow these steps:

1. Ontheribbon, click Freeform » Edit » Edit Form é .

2. Hold the Ctrl key and click the top faces of the free-form shape.

3.  Click the arrow-pointing upward.

4. Dragit downward 1.6875 in, as shown here:
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5. Click OKin the dialog.

6. On the ribbon, click Freeform » Edit » Edit Form é 2
7. Hold the Ctrl key and click the two edges at the front.

8. Drag the vertical arrow downward.
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9. Click OK in the Edit Form dialog.

10. Click Finish Freeform on the ribbon.

Create Another Free-Form Box

Follow these steps:

1. Ontheribbon, click 3D Model » Work Features » Plane @ .

2. Inthe Browser window, click XY Plane.
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3. Click the vertical portion of the sweep feature to create a plane tangent to it.

4. Start a sketch on the new plane.
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5. Place a point and add dimensions to it.

/'I I
’ b
"'J o _“
1 1
= I
& 5
& "

30.000

6. Click Finish Sketch.

o~
7. Activate the Freeform Box }—i—’ tool.

8. Select the new plane and click the sketch point.

ADDITIONAL MODELING TOOLS

9. Inthe Box dialog, type 27, 16, and 3 in the Length, Width, and Height boxes,

respectively.
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10. Click OK and then click Finish Freeform.

11.  Save and close the file.

Tutorial 6

In this tutorial, you will create a bolt.

218



CHAPTER 5 ADDITIONAL MODELING TOOLS

Starting a New Part File

Follow these steps:
1.  Start a new part file using the Standard.ipt template (see Chapter 2’s Tutorial 3).
2. Ontheribbon, click 3D Model » Primitives » Primitive drop-down »

Cylinder @ .

3. Click the YZ plane.
4. Click the origin point of the sketch to define the center point of the circle.

5. Move the pointer and type 0.75 in the box and then press Enter.

6. Type 3 in the Distance box and press Enter.
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Creating the Second Feature
Follow these steps:

1. Start a sketch on the YZ plane.

P rart1
» E3 Solid Bodies(1)
b T3~ View: Master
4 7 Origin

XZ PIahe

XY Plane

X Axis

Y Axis

Z Axis

> Center Point
b ﬂf Extrusionl

@ end of Part

2. Ontheribbon, click Sketch » Create, click the Rectangle drop-down, and select
Polygon.

™ Three Point Arc

Slot
+ Center Point Arc

Gl

3.  Click the sketch origin.
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4. Type 6 in the Polygon dialog.
Polygon X

. .1 =l
OIO| (4>

o

Move the pointer vertically upward. You will notice that a dotted trace line
appears between the origin point and the pointer.

/

-
4
-

6. Click to create the polygon.

7. Click Done in the dialog.

N
8. On theribbon, click Sketch » Format » Construction
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9.

10.

12.
13.

Activate the Line tool and select the vertices of the polygon.

—>

—

Activate the Dimension tool and create a dimension, as shown here:

Finish the sketch.

Activate the Extrude tool and select the sketch, if not already selected.

In the Extrude dialog, type 0.5 in the Distance box.

Use the Direction 1 or Direction 2 button to make sure that the
polygon is extruded toward the left.
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15. Click OK.

Adding Threads

Follow these steps:

r—
1. On the ribbon, click 3D Model » Modify » Thread % )
2. Click the cylindrical face of the model geometry.

3. Inthe Thread dialog, uncheck the Full Length option and type 1.5 in the
Length box.

Thread X
Location Specification

R | Face  [ADisplayinModel

Thread Length

[CJFull Length

Offset Length

[0in >| |5 > |
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4. Click the Specification tab to specify the thread settings.

Thread X

Thread Type
ANSI Unified Screw Threads i v
Size Designation
0.75 v 3/4-10UNC v
-C;” — @Rehthand

" OLefthand

3 O =

5. Click OK to add the thread.

Creating iParts

The iParts feature allows you to design a part with different variations, sizes, materials, and other attributes.
Now, you will create different variations of the bolt created in the previous section.

1. Ontheribbon, click Manage » Parameters » Parameters. This opens the
Parameters dialog.

Jz

Parameters | Styls
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2. Inthe Parameters dialog, click in the first cell of the Model Parameters table
and type Diameter.

3. Likewise, change the names of other parameters.

4. Click Done in the Parameters dialog.
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5. Right-clickin the graphics window and select Dimension Display » Expression.

(3 raet
( Measure = | ([ Extrude )

[77) Repeat Work Plane

_4 New 3D Sketch

. DimensionDisplay B /' Value
Measure > 1y Name

®) Create Mate Qi :

[+ Move EOP to ;

2 Top Emm

m&l e
Hide Others

6. Inthe Browser window, right-click Extrusionl and select Show Dimensions.
You will notice that the dimensions are shown along with the names.

[P AY Hiane
[Zx Axis
[y axi []] Repeat Work Plane
_DZAxiA 3D Grips

- Cent ¥ Move Feature

- (1 BB, copy Ctri+C
L (2] sketc

= (P! Extrusior Ceee

T I:;ISke
— @ End of P Edit Feature

Infer iMates
Measure »

Create Note

Diameterf= 0.751

d2 =0.0deg
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7. Ontheribbon, click Manage » Author » Create iPart.

Create
iPart

This opens the iPart Author dialog. In this dialog, you will define the parameters
to create other versions of the model geometry.

8 iPart Author X

Parameters Properties Suppression iFeatures iMates Work Features Threads Other

& chs 6.0} A Name

= (1 Extrusion1 . Dameter
- x: Diameter [0.75 ] ',: :eg:'
= Height 5 in] >> Py H: sge
—x= d2 [0.0 deg] <<| % Threadlength

-3 Extrusion2

48 Threadl

(3 Other v

=] Hember|Part Number Diameter |He|'gl|t Headsize Headwidth Threadlength
1 |Part1-01 |Part1-01 0.75n _ [3in__ |15 0.5 1.5

@ | optons... Verfy | [Cok ]| cancel

The table at the bottom of this dialog shows the parameters for the iPart factory.
You will notice that the renamed parameters are automatically added to the
table. If you want to add more parameters to the table, then select them from the
section located at the left side. Click the arrow button pointing toward the right.
Likewise, if you want to remove a parameter from the table, then select it from
the right-side section and click the arrow pointing toward the left.
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8. Now, right-click the table and select Insert Row. Notice that a new row is added

to the table.
F Member [Part Number Diameter Height
I oo — Teatsot n__T3n
Delete Row
Set As Default Row
9. Likewise, insert another row.
|@ Member Part Number Diameter Height Headsize |Headwidth [Threadlength
i Part1-01 Part1-01 0.75in 3in 1.5in 0.5in 1.5
2. Part1-02 Part1-02 0.75in 3in 1.5in 0.5in 1.5
3 Part1-03| Part1-03 0.75in 3in 1.5in 0.5in 1.5
10. In the second row of the table, type new values (5, 0.75, and 3) in the Height,

Headwidth, and Threadlength boxes. This creates the second version of the bolt.

11.

In the third row of the table, type new values (2, 0.75, and 3) the Headsize,
Headwidth, and Threadlength boxes. This creates the third version of the bolt.

228

Now, you have to set the default version of the bolt.
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12. Right-click the third row of the table and select Set As Default Row.
2 |Part5-02 Part5-02 0.75in 5 1.5in
3 fPart5-03 Dartt.nz N 75in 2in 2
Insert Row
Delete Row
Set As Default Row
[z] Options..
13. Click OK to close the dialog. Notice that the default version of the bolt changes.

14.

In the Browser Bar, you will notice that the Table item is added.

Expand the Table item in the Model Window to view the different variations of
the iPart. Notice that the activated version of the iPart is designated by a check

mark.

[— ]

@ Part2
ii Table

& Part2-01
& Part2-03

& Part2-02
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15. Double-click any other version of the iPart to activate it.

g Part2
iﬂ Table

& Part2-01

&) Part2-03

&) part2-02

If you want to make changes to any version of the bolt, then right-click it and
select Edit Table.

Y | ¢

g part2

= ﬁTable
&) part2-01
M, eeatindo
& part2-02

75 solid Bodies(

#1- T= View: Master Copy

=} [ Origin
@YZPlane Generate
[xzPlane  Help Topics...

Slonecm___ n
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If you want to edit the table using a spreadsheet, then right-click Table and select
Edit via Spreadsheet. Click OK on the message box.

@Partz
- §BIEITH] RepeatiPart Author

Now, modify the values in the spreadsheet and close it. A message pops up
asking you to save the changes. Click Save to save the changes.

AN 8 | ¢ | o [ E | FE | 6 ([ H |
1 |MemberdPart NumiDiameter Height Headsize Headwidt Threadler Threadl

2 Part2-01 Part2-01 0.75in 3in 1.5in 0.5in 1.5in Compute
3 Part2-03 Part2-03 0.75in 5 1.5in  0.75in 3 Compute
4 Part2-02 Part2-02 0.75in  3in 2 0.75in 3 Compute

If you want to save any iPart version as a separate part file, then right-click it and
select Generate Files.

7| 44

g7 Part2

= g8 Table
& Part2-01
&) Part2-03
#) X () Repeat Edit using Spreadsheet

£33 Solid Bodies(1;

2= View: Master @wﬂ

= [£ Origin i
[ ¥z Plane [T} Edeeble...

[z Plane IuSenerate fles LNy

@nm Help Topics...

n

16. Save and close the file.
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Tutorial 7

In this tutorial, you will create a plastic casing.

Creating the First Feature
Follow these steps:

1. Open a new Autodesk Inventor part file using the Standard.ipt template
(see Chapter 2’s Tutorial 3).

On the ribbon, click 3D Model » Sketch » Start 2D Sketch.
Select the XZ plane.
On the ribbon, click Sketch » Create » Line.

LA

Click in the second quadrant, move the cursor horizontally toward the right, and
then click to create a horizontal line, as shown here:

i
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On the ribbon, click Sketch » Create, click the Arc drop-down, and select Arc

Move the cursor vertically downward and click to define the second point.

Move the pointer toward the right and click the horizontal axis line.

6.
Three Point.
f & B
i
Arc | Polygon
- - _T'_ F
f/: Arc
Three Prgint
—o\h Arc
Tangent
7. Select the right endpoint of the horizontal line.
8.
9.
X
First Point
Third Point
/
Second Point
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10. Likewise, create another three-point arc and horizontal line, as shown here:

11.  Create a vertical construction from the origin point.

4| Second
Point

N

First Point

ol

12. Ontheribbon, click Sketch » Constrain » Symmetric
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13.  Select the two arcs and the construction.

\

i Third Selection

=

[Second Selection I

|

1)

First Selection

14. Likewise, create a horizontal construction line from the origin point and then
make the two horizontal lines symmetric about it.

|'r‘-"1| Second Selection
(=

Third Selection

i

First Selection
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15.

16.
17.
18.
19.
20.

Add dimensions to the sketch. Also, add the vertical constraint between the

origin and center point of the arc.

14.000

20.000

Click Finish Sketch.

Click 3D Model » Create » Extrude on the ribbon; the Extrude dialog appears.
Set Distance to 3.15.

Click the More tab and set the Taper angle to -10.

Click the OK button.
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Creating the Extruded Surface
Follow these steps:

1. Click 3D Model » Sketch » Start 2D Sketch on the ribbon and then select the
XY plane.

P prart2
» E3 Solid Bodies(1)
b T3~ View: Master
4 [ Origin
YZ Plane
(¥ xz Plane
@% —
[]x Axis
[y Axis
[]z Axis
* Center Point
b 0[ Extrusionl
( end of Part

2. Click the Slice Graphics Cﬂ button at the bottom of the window or press F7
on the keyboard.

3.  Click Sketch » Create » Line » Spline Interpolation on the ribbon.

4. Create a spline, as shown here (see Chapter 5’s Tutorial 4):

5. Apply dimensions to the spline, as shown here:

10.500—+=

1375 2150  12.500+2.000 2.150
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6. Click Finish Sketch.

7. Click the Extrude D button.
8.  Select the sketch, if not already selected.

9. Inthe Extrude dialog, set the Output type to Surface.

10. Set the Extents type to Distance.
11.  Select the Symmetric button.

12.  Extrude the sketch up to a distance of 17 in.

Replacing the Top Face of the Model with the Surface
Follow these steps:
—
il
1.  Onthe Surface panel of the 3D Model ribbon, click the Replace Face __
button; the Replace Face dialog appears.
Now, you need to select the face to be replaced.
2. Select the top face of the model.

Next, you need to select the replacement face or surface.

3. Click the New Faces button in the dialog and select the extruded surface.

-
I ’, I . -
You can also use a solid face to replace an existing face.
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4. Click OK to replace the top face with a surface.

5. Hide the extruded surface by right-clicking it in the Browser window and
deselecting Visibility.

Creating a Face Fillet
Follow these steps:
1. Click the Fillet button on the Modify panel.
2. Click the Face Fillet button in the Fillet dialog.

Fillet

(o) —

3. Select the top surface as the first face and the inclined front face as the second face.
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4. SetRadius to 1.5 and click the OK button to create the face fillet.

5. Likewise, apply a face fillet of 1.5 radius between the top surface and the back
inclined face of the model.

Creating a Variable Radius Fillet

Follow these steps:

1. Click the Fillet D button on the Modify panel.
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2. Click the Variable tab in the Fillet dialog.

B4 smaoth radius transition

=g

3. Select the curved edge on the model; the preview of the fillet appears.

4. Select a point on the fillet, as shown here:
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5. Select another point on the fillet, as shown here:

6. Set the radii of the Start, End, Point 1, and Point 2, as shown here:

Point Radius Position
il Start 6 0.0
End 5 1.0
Point 1 1 0.0000
Point 2 8 0.9103

You can also specify the fillet continuity type. By default, the Tangent Fillet type
is specified.

7. Select Smooth (G2) Fillet type from the Edges section.

T

to add

8. Make sure that the Smooth radius transition option is checked.

242



CHAPTER 5~ ADDITIONAL MODELING TOOLS

9. Click OK to create the variable fillet.

Mirroring the Fillet

Follow these steps:

1. Click the Mirror m button on the Pattern panel; the Mirror dialog appears.
Select the variable radius fillet from the model.
Click the Mirror Plane button in the dialog.

Select XY Plane from the Browser window.

a B~ en

Click OK to mirror the fillet.
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Shelling the Model

Follow these steps:
1. Click the Shell button on the Modify panel; the Shell dialog appears.

2. Click the Inside 'a " button in the dialog and set Thickness to 0.2 in.

3. Rotate the model and select the bottom face.

4. Click OK.

Creating the Boss Features
Follow these steps:

1. Click 3D Model » Sketch » Start 2D Sketch on the ribbon and select the
bottom face of the model.

e
2. Activate the Construction button on the Format panel.
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3. Ontheribbon, click Sketch » Create, select the Rectangle drop-down, and
select Rectangle Two Point Center.

' - [ Filtet -

Text ~
Rectangle A

¥ -+- Point
Rectangle
Two Point

Rectangle
Three Point

Rectangle
Two Point Cente%

/n Rectanale

Select the origin point of the sketch.
Move the cursor outward and click to create the rectangle.
Apply dimensions to the rectangle.

Click the Point button on the Create panel.

© N o a9 &

Place four points at the corners of the rectangle.
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9. Click Finish Sketch.

Now, you will create bosses by selecting the points created in the sketch.

10. On theribbon, click the Show Panels @ " button located on the right side and
then select Plastic Part from the menu.

11.  Click the Boss button on the Plastic Part panel; the Boss dialog appears.

12.  Click the Thread button in the dialog.

Boss

it
—

13.  Select the From Sketch option from the Placement group.
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14.  Select the points located on the corners of the rectangle, if not already selected;
the bosses are placed at the selected points.

15.  Click the Thread tab and specify the parameters, as shown here:

Boss X

“f“ shape Thread Ribs
-~ [“]Hole

...... S

B Boo [ox [ conce

16. Click the Ribs tab and check the Stiffening Ribs option.
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17.  Set the rib parameters, as shown here:

18. Expand the Fillet options.

k—-'-—’. -
i+) Fillet Options
4 0deg )
~— 350 deg .

19.  Specify the fillet options, as shown here:

(=) Filet Options

4=
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20. Click OK to create the bosses with ribs.

Creating the Lip Feature

Follow these steps:

Click the Lip 3 button on the Plastic Part panel of the ribbon; the Lip dialog
appears.

Click the Lip button in the dialog.

B 5. -
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3. Select the outer edge of the bottom face.

4. Click the Guide Face button in the dialog and select the bottom face of the
model.
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5. Click the Lip tab and set the parameters, as shown here:

Lip X

6. Click OK to create the lip.
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Creating the Grill Feature
Follow these steps:
1. Click the Home button located at the top of the ViewCube.

2. Click the corner point of the ViewCube, as shown here:

3. Ontheribbon, click 3D Model » Sketch » Start 2D Sketch.

4. Select the inclined face, as shown here:

5. Create the sketch using the Rectangle Two Point Center and Line tools.

6. Click Finish Sketch.
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7.  Click the Grill button on the Plastic Part panel.

8. Select the rectangle as the boundary and set the Boundary parameters, as
shown here:
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9. Click the Rib tab and select the horizontal lines.

10.  Set the rib parameters, as shown here:

Grill X

11.  Click OK to create the grill

12.  Save the model as Plastic Cover.ipt.
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Creating Ruled Surface

Follow these steps:

1. Click 3D Model » Surface » Ruled Surface | ‘ on the ribbon and select the
bottom edge of the model.

Ka

=3

2. Click the Normal button in the Ruled Surface dialog.

The preview of the ruled surface appears normal to the selected edge.

You can click the Alternate All Faces “i button to change the direction of the
ruled surface.

3. Type 2in the Distance box.

4. Click OK to create the ruled surface.

The ruled surface can be used as a parting split while creating a mold.

5. Close the part file without saving.
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Tutorial 8

In this tutorial, you will learn to extrude a sketch from a face.
1.  Download Tutorial_8.ipt from the companion web site: www.apress.com.
2. Open the downloaded file.
3.  Ontheribbon, click the 3D Model tab, select the Create panel, and click

Extrude ] .

4. Clickin the region of the sketch, as shown here:

5. Inthe Extrude dialog, type 5 in the Distancel box located in the Extents section.

6. Inthe Extrude dialog, select the Extents drop-down and select Distance from
Face.
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7. Select the curved face, as shown here:

The sketch region is extruded from the selected face.

257



CHAPTER 5~ ADDITIONAL MODELING TOOLS

8. Inthe Extrude dialog, uncheck the Select to Terminate feature by extending

the face I option.

9. Click OKin the Extrude dialog.

10. Inthe Browser window, expand the Extrusion feature and then right-click the
sketch.

11.  Select Visibility from the shortcut menu; the sketch is displayed.
>[I Work Plane2
v (P extrusion1

E_E
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12. Likewise, extrude the other two sketch regions, as shown here. Use the Distance
from Face option to define the extent.

Region 1

The Extrusion distances are 5 and 10 for region 1 and region 2, respectively.

13.  Save and close the part file.
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Tutorial 9

In this tutorial, you will learn how to use the Extent Start option in the Hole tool.

1.  Download Tutorial 9.ipt from the companion web site: www.apress.com.

2. Open the downloaded file.

In the Browser window, expand the Hole feature, and then right-click the Sketch.
Select Edit Sketch from the shortcut menu; the sketch is displayed.
Double-click the 0.19 dimension.

3.
4.
5.
6.

Type 0.12 in the Edit Dimension box and then click the green check.

Double-Click
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7. Click Finish Sketch on the ribbon.

Notice that the fillet overlaps with the holes.

8. Inthe Browser window, right-click the Hole feature and then select Edit Feature.

9. Inthe Hole dialog, select the Extent Start option located at the bottom-right
corner.

Hole : Hole2 X

Placement
| £ From Sketch

Drill Point Termination

O ool MEER . o ][] (o] %]

ofif OVfF Of Off Decenson g
Beor [ ][ cnel |
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10. Click OK to close the dialog.

The Extent Start option removes the overlapping material.

Tutorial 10

In this tutorial, you will learn to create partial chamfer.
1.  Start a new part file using the Standard(in).ipt template.

2. Createal x 1 x 1 box using the Extrude tool, as shown here:
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3. Ontheribbon, click the 3D Model tab, select the Modify panel, and click
Chamfer.

4. Inthe Chamfer dialog, click the Partial tab and then click the selected edge, as
shown here:

Point to Select

5.  On the Partial tab, select Set the Driven Dimension » To End.

6. Change the To Start and Chamfer values to 0.25 and 0.5, respectively.
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7. Click OK.

8. Save and close the part file.
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Sheet Metal Modeling

This chapter will show you how to do the following:

Create a face feature
Create a flange

Create a contour flange
Create a corner seam
Create punches

Create a bend feature
Create corner rounds

Create a flat pattern

Tutorial 1

In this tutorial, you will create the sheet metal model shown here:

© T. Kishore 2017

T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5_6
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Starting a New Sheet Metal File
Follow these steps:
1. To start a new sheet metal file, click Get Started Launch » New on the ribbon.

2. Inthe Create New File dialog, click the Sheet Metal.ipt icon and then click
Create.

Sheet
Metal.ipt

Setting the Parameters of the Sheet Metal Part

Follow these steps:

1. To set the parameters, click Sheet Metal » Setup » Sheet Metal Defaults on the
ribbon; the Sheet Metal Defaults dialog appears.

Sheet Metal

Defaults

Setup ~

Sheet Metal Defaults X

Sheet Metal Rule
Befaut vl A
Thickness

[l use Thickness from Rule 0.120in

Material
By Sheet Metal Rule ( Generic ) Y

Unfold Rule
By Sheet Metal Rule ( Default_KFactor ) v /Q

z‘ OK Cancel Apply

This dialog displays the default preferences of the sheet metal part such as
sheet metal rule, thickness, material, and unfold rule. You can change these
preferences as per your requirements.
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2. To edit the sheet metal rule, click the Edit Sheet Metal Rule button in the dialog.

Sheet Metal Defaults X
Sheet Metal Rule
Defait v
Thickness
[“]use Thickness from Rule | Edit Sheet Metal Rule b

In the Sheet tab of the Style and Standard Editor dialog, you can set the
sheet preferences such as sheet thickness, material, flat pattern bend angle
representation, flat pattern punch representation, and gap size.

*f3 Style and Standard Editor [Library - Read Only] X
§ 0 Lighting Back New... Save Reset T Alstyles v
= [ Sheet Metal Ruie st Mol [ Dol

- Default ;
‘{ L Defaut_mm
- [ Sheet Metal Unfold Sheet pend  Corner
& A Text
r Sheet
Material
Material and i g
#
Thickness Thidness
| 0.500 mm >
¢ Fiat Pattern Band Angle N \
Report Bendng Angle (a) b Gap Size
Flat Pattern
Bend Angle -
\_ J
#Fiat Pattern Punch Representation N\
18] Formed Punch Feature v
= Flat Pattern Punch
— - Representation
\, /
@ import Save and Close Cancel
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3. Inthe Sheet tab, set Thickness to 0.12 and leave all the default settings.
4. Click the Bend tab.

In the Bend tab of this dialog, you can set the bend preferences such as bend
radius, bend relief shape and size, and bend transition.

[Sheet | Bend | Comer|
Bend Rehef
Redef Shape
[ Round v

A
B

Bend Radius

5. SetRelief Shape to Round.
6. Click the Corner tab.

On the Corner tab, you can set the shape and size of the corner relief to be
applied at the corners.

|sneet [Bend | Comer |

2Bend Intersection 3Bend Intersection

Relief Shape Relief Shape

Trim to Bend v Round with Radius v
Relief Size Relief Radius

Thickness *4ul : BendRadus >
Relef Placement
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7.  After setting the required preferences, click the Save and Close button.

The Unfold Rule option in the Sheet Metal Defaults dialog defines the folding/
unfolding method of the sheet metal part. To modify or set a new unfold rule,
click the Edit Unfold Rule button in the Sheet Metal Defaults dialog.

Unfold Rule
By Sheet Metal Rule ( Default_KFactor ) v /

In the Style and Standard Editor dialog, select the required unfold method.

Unfold Method

EE] Bend Table
% Custom Equation

You can define the Unfold rule by selecting the Linear method (specifying the

K factor), selecting a bend table, or entering a custom equation. Click Save and
Close after setting the parameters.

8. Close the Sheet Metal Defaults dialog.

269



CHAPTER 6 © SHEET METAL MODELING

Creating the Base Feature
Follow these steps:

1. Create the sketch on the XZ plane, as shown here (use the Rectangle Two Point

Center tool).
r 6.000—=
‘5 J’( A
% )
. K
. ,
~ rl
- *
. ,
~ ,
~ "
- \l
- (e 6.000
L -~
" ‘\
" ‘l
" ‘l
. -
o~ b 'l?
- ~

2. Click Finish Sketch.

3. To create the base component, click Sheet Metal » Create » Face on the
ribbon; the Face dialog appears.

Start g Face
3D Sketch

Sketch

4. Click OK to create the tab feature.
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Creating the Flange
Follow these steps:

1. To create the flange, click Sheet Metal » Create » Flange on the ribbon; the
Flange dialog appears.

Stat _ Face |Flange| Contour
2D Sketch Flange

o Skech

2. Select the edge on the top face, as shown here:

3. SetDistance to 4.

Height Extents

4. Click the bend from the intersection of the two outer faces icon in the Height
Datum section. This measures the flange height from the outer face.
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5.  Under the Bend Position section, click the Inside of the Bend Extents icon.

6. Click OK to create the flange.

Creating the Contour Flange
Follow these steps:

1. Draw a sketch on the front face of the flange, as shown here:
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’«800

(3.880)

2. Click Finish Sketch.

3. To create the contour flange, click Sheet Metal » Create » Contour Flange on
the ribbon; the Contour Flange dialog appears.

- L L g/ Loft:
LD/ p ﬁ Con

Stat _ Face Flange|Contour
2D Sketch Flange % Hen
Sketch L} Create

4. Select the sketch from the model.
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5. Select the edge on the left side of the top face; the contour flange preview
appears.

Edage to Select

6. Select Edge from the Type drop-down.

Width Extents
Type

Width
Offset
From To
Distance
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7. Click OK to create the contour flange.

Creating the Corner Seam

Follow these steps:

1. To create the corner seam, click Sheet Metal » Modify » Corner Seam on the
ribbon; the Corner Seam dialog appears.

V| o

¥ Unfold
Corner| Punch
Seam | Tool & Refold
Modify ~

2. Rotate the model.
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3. Select the two edges forming the corner.

4. Setthe parameters in the Shape tab of the dialog, as shown here:

Corner Seam X

Shape Bend Corner

Shape Seam
(®) Seam (® Maximum Gap Distance
ORip (O Face/Edge Distance
[k
_—
.[% !Edoes 1.0
>

B [oc ][ concel [[ mooy [ >

5. Click the Bend tab and make sure that the Default option is selected in the Bend
Transition drop-down.

6. Click the Corner tab and set Relief Shape to Round.

You can also apply other types of relief using the options in the Relief Shape
drop-down.

7. Click OK.

276



CHAPTER 6 * SHEET METAL MODELING

Creating a Sheet Metal Punch iFeature

Follow these steps:
1. Open a new sheet metal file using the Sheet Metal.ipt template.

et Metal

[ I

I Create New File

% ETMPIM ¥ Part -Create 2D and 3D objects
| English ek

Metric ‘?
 Mold Design @

Sheet Standard.ipt

Metal.iﬁ

2. Create a sheet metal face of the dimensions 4x4.

3. Click Manage > Parameters » Parameters j;l&‘ on the ribbon; the
Parameters dialog appears.
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4. Select the User Parameters row and click the Add Numeric button in the dialog.
This adds a new row.

-{Reference Param...
|1 d2 Facel in T
Y Add Numeric | » Update F
2] Link [ 1mmediate Update

5. Enter Diameter in the new row.

6. Set Unit Type to in and type 0.04 in the Equation box.

Reterence Parame...
| User Parameters
» ' ‘-{Du'new n 0.04 ’

7. Likewise, create a parameter named Length and specify its values, as shown
here:

TRETETETILE MOl iR, . .«
{User Parameters
-{ Diameter " 0.04in

4 Length n 0.12 d—

8. Click Done.
9. Click Sheet Metal » Sketch » Start 2D Sketch on the ribbon.
10. Select the top face of the base feature.

11.  Onthe ribbon, click Sketch » Create, select the Rectangle drop-down, and
click Slot Center to Center.

12.  Click to define the first center point of the slot.

13. Move the cursor horizontally and click to define the second center point of the
slot.
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14. Move the cursor outward and click to define the slot radius.

15.  Click Dimension on the Constrain panel and select the round end of the slot.
16.  Click to display the Edit Dimension box.

17.  Click the arrow button on the box and select List Parameters from the shortcut
menu; the Parameters list appears.

Measure
Show Dimensions

Tolerance...

List Paramew;

4
3.7655703 in
B
36849653 in
6

18. Select Diameter from the list and click the green check in the Edit Dimension
box.

Parameters X

Diameter |
Length
BendRadius
BendReliefDepth
BendReliefWidth
CornerReliefSize
GapSize
JacobiRadiusSize
MinimumRemnant
Thickness
TransitionRadius
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19. Likewise, dimension the horizontal line of the slot and set the parameter to
Length.

o] A
fx:.120 |—- --|

20. Click the Point button on the Create panel and place it at the center of the slot.
21. Delete any projected edges (yellow lines) from the sketch.

22.  Click Finish Sketch.

23. Click Sheet Metal » Modify » Cut on the ribbon; the Cut dialog appears.

Ty & 0

ﬁ Unfc
Cut |Corner Punch
Seam Tool @E]Refo

Modify
Cut X
Shape Extents
k Profile Distance N
=" frhickness] >
[CJCut Across Bend

[] cut Normal 73]
i [ ]I conce

24.  Accept the default values and click OK to create the cut feature.

~
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25. Click Manage » Author » Extract iFeature on the ribbon; the Extract iFeature
dialog appears.

[IL ® iMate %

El’ Export Objects

-

Create
iPart D Edit Factory Scope ~

Author

26. Inthe dialog, select Type » Sheet Metal Punch iFeature.

27.  Select the cut feature from the model geometry or from the Browser window. The
parameters of the cut feature appear in the Extract iFeature dialog.

Next, you must set the size parameters of the iFeature.

28. Set the Limit field of the Diameter value to Range. The Specify Range dialog

appears.

Size Parameters
Name Value Limit Prompt :
{.# Diameter 0.04in  |None Ll Enter Diameter I

Enter Length

Length 0.12in MNone
Thickness 0.120in  LEw: '! w Enter Thickness
List

29. Setthe values in the Specify Range: Diameter dialog, as shown here, and
click OK.

Greater Than or Equal to

Negative Infinity
Specify Range: Diamler X
0.04in =< Vv 0.04in €o v |0.04in
Minimum Default 1 Maximum
& o] conce

Less Than or
Equal to Infinity
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30. Set the Limit field of the Length value to List. The List Values: Length dialog
appears.

31. Click “Click here” to add a value and enter 0.2 as the value.

32. Likewise, type values in the List Values: Length dialog, as shown here:

List Values: Length X

Value
0.2in
0.25in
0.3in
0.35in
0.4in

% 0.45 1 e

<

Default
0.12in N

o I

33. Click OK.

34. Set the Limit field of the Thickness value to Range. The Specify Range:
Thickness dialog appears.

35. Setthe values in the Specify Range: Thickness dialog, as shown here. Next,
click OK.

Specify Range: Thickness X

0.120in < v <o | (020N

Minimum Default Maximum

i [ e

Next, you need to select the center point of the slot. This point will be used while
placing the slot.
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36. Click the Select Sketch button in the Extract iFeature dialog.

Simplified Representation

R | selectSketch

37. Select the sketch of the cut feature from the Browser window.

ZPPart2
=+ &P Folded Model

T3 View: Master
] origin
Facel

38. Click Save in the dialog; the Save As dialog appears.

39. Browse to the Punches folder and enter Custom slot in the File name box.

Savein: . Catalog

Name

. Geometric Shapes
. Pockets and bosses

| . Punches ‘—

. Slots

40. Click Save and Yes.
41. Click File » Save.
42.  Save the sheet metal part file as Custom slot.

43. Switch to the sheet metal file of the current tutorial.

SHEET METAL MODELING
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Creating a Punched Feature

Follow these steps:
1. Start a sketch on the top face of the base sheet.

2.
3.

On the ribbon, click Sketch » Create » Point.

Place a point and add dimensions to it, as shown here:

4,000

4.000

4. Click Finish Sketch.
To create the punch, click Sheet Metal » Modify » Punch Tool on the ribbon;

the PunchTool Directory dialog appears.

S| BRe (@) Hole
g

~
|2 g Unfold L, Corner
Togl g Refold a Corner

Modify ¥

5.

6. Select Custom slot.ide from the dialog and click Open; the PunchTool dialog
appears.
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PunchTool X
Preview Geometry Size

Location:

C:\Users\Public\Documents\Autodesk\Inventor 20 _;U
Punch
,!a..rved slot.ide ~

D-Sub connector 2.ide
—— e D-5ub connector 3.ide

o = |ID-Sub connector 4.ide
x“%._,.-'/ D-Sub connector S.ide
D-Sub connector.ide
keyhole.ide y

Lmsmarmer irdm

[JAcoss Bend

[ unfold in Flat Pattern

Flat Pattern Punch Representation

Bl Defout (Formed Punch Feature) |

([ [ =0 e

7.  Click the Size tab in the PunchTool dialog.

8. SetLength to 0.45 and Diameter to 0.1.

PunchTool X

Preview Geometry Size

Name Value
Length 0.45in
|7 Di 0. >

[ Refresh | IEnherDimeter

[JAcoss Bend

[ unfold in Flat Pattern

Flat Pattern Punch Representation

Bl Defout (Formed Punch Feature) |

([ [ =0 e

SHEET METAL MODELING
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9. Click Refresh to preview the slot.

10.  Click Finish to create the slot.

Note If the slot is not oriented as shown here, then click the Geometry tab in the PunchTool dialog and
type 90 in the Angle box.

Creating the Rectangular Pattern

Follow these steps:

1. Click Sheet Metal » Pattern » Rectangular Pattern on the ribbon. The
Rectangular Pattern dialog appears.

T Rectangular

@ Circular L}‘
DIg Mirror '

Pattern

2. Select the slot feature.

-
BI You can also select multiple solid bodies from the graphics window using the Pattern Solids o option.
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3. Click the Direction 1 button in the dialog.

4. Select the edge of the base feature, as shown here:

Edge tobe Selected

5. Select Spacing from the drop-down located in the Direction 1 group.
6. Specify Column Count as 5.

7. Specify Column Span as 0.6.

Direction 1

Iy |[+* A
e -
Oos v
Spacing v
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8.

Click the Direction 2 button in the dialog.

Direction 2

&= 0%

L1 ]

9.

Select the edge on the base feature, as shown here:

10.

11.
12.
13.

288

Click the Flip

.‘2

button in the Direction 2 section to make sure the arrow is

pointed toward the right.

Select Spacing from the drop-down located in the Direction 2 group.

Specify Column Count as 2.

Specify Column Span as 2.
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14. Click OK to create the pattern.

Creating the Bend Feature

Follow these steps:

1. Create a plane parallel to the front face of the flange feature. The offset distance
is 6.3.

Reference Face
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2. Create a sketch on the new workplane.

A00=re=—

te3— B () o=t

3. Click Finish Sketch.

4. Click Sheet Metal » Create » Face on the ribbon and create a face feature.

5. Click Sheet Metal » Create » Bend on the ribbon. The Bend dialog appears.

Lofted Flange |§> Bend [
Contour Roll 2Fold

Hem

e
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6. Select the edges from the model, as shown here:

7. Make sure the Bend Extension is set to perpendicular.

Bel;Extens'on

8. Click OK to create the bend feature.

9. Hide the work plane (right-click it and deselect Visibility).
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Applying a Corner Round
Follow these steps:

1. To apply a corner round, click Sheet Metal » Modify » Corner Round on the
ribbon; the Corner Round dialog appears.

B{] Rip Hole
 Unfold [[) Comer Round#

@ Refold d Corner Chamfe
Modify ~ [

2. Set the Radius value to 0.2.

3. SetSelect Mode to Feature.

Corner Round X
Select Mode
Corner Radius o
0 Selected 0.2in <
Click to add a corn%zt @ Feature
G e [ oot | [N

4. Select the face feature from the model.
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Creating Countersink Holes

Click OK to apply the rounds.

Follow these steps:

1.

G Rip

E Unfold D Corner Round

@ Refold ﬂ Corner Chamfer
Modify ~

2.
3.

@ Hole

Set the Placement method to Concentric.

Set the hole type to Countersink.

CHAPTER 6 * SHEET METAL MODELING

Click Sheet Metal » Modify » Hole on the ribbon; the Hole dialog appears.
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4.  Setthe other parameters on the dialog, as shown here:

5. Click the face of the flange, as shown here:
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6. Select the corner round as the concentric reference.

7. Click Apply.
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8. Again, click the flange face and select the other rounded corner as the concentric
reference.

9. Click OK to create the countersink.

Creating Hem Features

Follow these steps:

1. To create the hem feature, click Sheet Metal » Create » Hem on the ribbon; the
Hem dialog appears.

m Sheet Metal
]U l&/ Lofted Flange |

Contour Roll
Start Face Flange Contour ‘

2D Sketch Flange |
Sketch Create R
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2. Set Type to Single.

Type

O Teardrop
O Rolled
& Double

3. Select the edge of the contour flange, as shown here:

4. Leave the default settings of the dialog and click OK to create the hem.
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Mirroring the Features

Follow these steps:

1. Click Mirror qu on the Pattern panel; the Mirror dialog appears.

2. Click » at the bottom of the dialog and make sure Creation Method is set to
Identical.

Mirror X

Features

0 R | Miror Plane gl L
Solids

K

Creation Method
O Optimized

(@) Identical imm—
O Adjust

R
n

3. Select the features from the Browser window, as shown here:
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A

4.  Click the Origin YZ Plane button in the dialog.

5.  Click OK to mirror the feature.

6. Create a corner seam between the mirrored counter flange and flange.
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Creating the Flat Pattern

Follow these steps:

1. To create a flat pattern, click Sheet Metal > Flat Pattern » Create Flat Pattern
on the ribbon.

O| & & &8
'7:0»
| Define| Create | Make Make

A-Side |Flat Pa Part Components
Flat Pattern

You can set the order in which the bends will be annotated.

2. Click the Bend Order Annotation button on the Manage panel of the Flat
Pattern tab. The order in which the bends will be annotated is displayed.

Q) [dF

L)

Sheet Metal |Bend Order
Defaults |Annotation| Fc

Manage Fo
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3. To change the order of the bend annotation, click the balloon displayed on the
bend. The Bend Order Edit dialog appears.

4. Select the Bend Number check box and enter a new number in the data field.

5. Click OK to change the order.

6. To switch back to the folded view of the model, click Go to Folded Part on the
Folded Part panel.

Folded Part

7. Save the sheet metal part.
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Creating 2D Drawing of the Sheet Metal Part
Follow these steps:

1.  On the Quick Access Toolbar, click the New button.
In the Create New File dialog, double-click Standard.idw.
Activate the Base View tool.
Click Home icon on the ViewCube.

Leave the default settings on the Drawing View dialog and click OK.

o o P~ w DN

Click and drag the drawing view to the top-right corner of the drawing sheet.

7. Likewise, create the front and top views of the sheet metal part.

i

(L
fhie
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8. Activate the Base View tool and select Sheet Metal View » Flat Pattern in the
Drawing View dialog.

Sheet Metal View
() 4P Folded Model
@ G Fatra
[ ]Bend Extents
[[]Punch Center

9. Place the flat pattern view below the Isometric view.

[ [

00000
00000

e

10. To add bend notes to the flat pattern, click Annotate » Feature Notes » Bend
on the ribbon.

—=D '=‘7 Chamfer
-]

50 Punch
Hole and

Thread | Bﬁdl
Feature Note
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11.  Click the horizontal bend line on the flat pattern to add the bend note.

] k

00000
00000

N |
| |
| |
| |

J_lj___mﬂ___

12. Likewise, select other bend lines on the flat pattern. You can also drag a selection
box to select all the bend lines from the flat pattern view.

£ £

i ! ! i

J . Jd

8 4 3 s = 3 -k

= z| - = = ﬁ ?. =

g 482 2 4 i

| | | N
UP 80* R.12
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13. To add centerlines to the flat pattern view, right-click and select Automated
Centerlines.

Createview ~ p
&_\_‘}}.- '

w—
i 2
1
1
131
1

|
]
|

ot Mol ot 5

N

r

14. Inthe Automated Centerlines dialog, click the Punches button under the Apply
To section.
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15. Click OK to add centerlines to the flat pattern view.

| [

g e | ‘Eb‘ 'Eb‘ | ral

g
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§ = = 1
§! g! 1 -em-  -aEo- I & §
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16. Likewise, add centerlines to other views on the drawing sheet.

17.  To add a punch note, click Annotate » Feature Notes » Punch on the ribbon.

—=® 7 Chamfer

= p .
Hole and

Thread ti] Bend

Feature Notes

18. Zoom into the flat pattern view and click the arc of the slot.

19. Move the pointer and click to create the annotation.
a
=l

|

O

DOWN
@j" 180°

20. Use the Retrieve Dimension and Dimension tools to add dimensions to
drawing.

21.  Save and close the drawing and sheet metal part.
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CHAPTER 7

Top-Down Assembly and Joints W,

In this chapter, you will learn to do the following:
e Create a top-down assembly
e Insert fasteners using Design Accelerator
e  Exportto 3D PDF

e  Create assembly joints

Tutorial 1

In this tutorial, you will create the model shown here. You will use the top-down assembly approach to
create this model.

© T. Kishore 2017 307
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Creating a New Assembly File
Follow these steps:

1. To create a new assembly, click New Assembly on the Home screen.

Creating a Component in the Assembly

In a top-down assembly approach, you create components of an assembly directly in the assembly by using
the Create tool.

1. Click Create on the Component panel of the Assembly tab. The Create In-Place
Component dialog appears.

Assemble Sl

=& O

Place from Create
Content Center

Component «

2. Enter Base in the New Component Name field.

Create In-Place Component X
New Component Name Template
| Base ] Standard.ipt 4l IR
New Fie Location
| C:\Users\Tutorial Books\Documents\Inventor\Chapter? ‘ ~
Defauk BOM Structure
B Normal v [vitual Component
@ Cancel

3. Inthe Create In-Place Component dialog, set New File Location to the current

project folder.
4. Click the Browse to New File Location "= icon.
©
5. Inthe Save As dialog, click the Create New Folder icon.
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Type CO7_Tut_01 as the name of the folder.
Double-click the new folder and click Save.

Click OK in the Create In-Place Component dialog.

© o N &

Expand the Origin folder in Browser window and select XZ Plane.
The 3D Model tab is activated in the ribbon.

Model x &4 (O —

Assembly ‘ Modeling

@ Assembly2
[j Relationships

> [‘E Representations
v [ Origin

- @ YZ Plane

~ [ xv Pl Ny

- [ x Axis

- [y axis

o D Z Axis

Center Point

10. Click Sketch » Start 2D Sketch on the ribbon.
11.  Select XZ Plane.
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12. Create a sketch as shown here:

16.250

6.350

13. Click Finish Sketch.

14. Click 3D Model » Create » Extrude on the ribbon and extrude the sketch
up to 1.5in.
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15.  Start a sketch on the top face and draw a circle that has a diameter of 2 in.

16. Click Finish Sketch.

17.  Extrude the sketch up to a distance of 3.75 in.

UH" | 3.75 ib )
(1 Profiefv)

(@2 |@|v Ihv

311



CHAPTER 7 © TOP-DOWN ASSEMBLY AND JOINTS

18.  Create a counterbore hole on the second feature (see Chapter 5’s Tutorial 1).
The following figure shows the dimensions of the counterbore hole:

Hole X
Placement
@ Concentric vl ON
u Plane @ |
[ Solids
O |

Drill Point

B | LJ] 118 deg

oY fF ONR O} §i  Oexendsert
@z O0e e IR [ cne | [

19. Start a new sketch on the top face of the first feature.
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CHAPTER 7

20. Create a 3.5-diameter circle with the Construction button active.

3.500

21. Ontheribbon, click Sketch » Create » Point.

22. Place a point on the circle, as shown here:

23. Click Finish Sketch.
24. On theribbon, click 3D Model » Modify » Hole.

TOP-DOWN ASSEMBLY AND JOINTS

313



CHAPTER 7 © TOP-DOWN ASSEMBLY AND JOINTS

25. Inthe Hole dialog, specify the settings as shown here:

Hole x

Placement

£ From sketch v/ ©!IB

: Iy 1 Centers (1) OH

- solids
o} I
I
ONf
Drill Point Termination
La | [118deg > Through All v: ':ﬁ

o{f olf cH oW e
_@ erd’ (I Cancel -: Apply

26. Make sure that the sketch point is selected.

27. Click OK to create the hole.

28. Create a circular pattern of the hole (see Chapter 5’s Tutorial 1).
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29. Click the Return button on the ribbon.

' Return

Creating the Second Component of the Assembly

Follow these steps:

1. Click Assemble » Component » Create Cf on the ribbon; the Create
In-Place Component dialog appears.

2. Enter Spacer in the New Component Name field.
3. Select the “Constrain sketch plane to selected face or plane” option.

4. Click OK.
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5. Select the top face of the base.

6. Click Sketch » Start 2D Sketch on the ribbon.
7. Select the top face of the base.

8.  Ontheribbon, click Sketch » Create » Project Geometry and select the
circular edges of the base.

=

(=)

Geometry
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9. Draw a circle with a diameter of 4.5 in.

10.  Click Finish Sketch.
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11.  Extrude the sketch up to 1.5 in.

«O

12. Click Return on the ribbon.
Creating the Third Component of the Assembly

Follow these steps:

1. Click Assemble » Component » Create g on the ribbon; the Create
In-Place Component dialog appears.

Enter Shoulder Screw in the New Component Name field.
Select the “Constrain sketch plane to selected face or plane” option.

Click OK.

a o~ LN

Click the top face of the base.
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6. Start a sketch on the YZ plane.

7. Draw a sketch, as shown here:

4.750

8. Click Finish Sketch.
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9. Activate the Revolve tool and revolve the sketch.

10. Activate the Chamfer tool and chamfer the edges, as shown here:
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11.  Activate the Fillet tool and round the edges, as shown here:

4

12. Click Return @ on the ribbon.

13. Save the assembly.

Adding Bolt Connections to the Assembly
Follow these steps:

1. Ontheribbon, click Design » Fasten » Bolt Connection.

e | &R G

Bolted Clevis. Inse
Connection| Pin Fran

I} Fasten

2. Inthe Bolted Connection Component Generator dialog, on the Design tab,
select Type » Through All.
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3. Select Placement » Concentric.

Bolted Connection Component Generator

@@ Desion f5. Caluiation MM Fatique Calulation
Type Placement

T @ coe - Y]

Start Plane

Circular reference(s)

sl

Termination

4.  Select the top face of the spacer.

5. Click the hole to define the circular reference.
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6. Rotate the model and click the bottom face of the base. This defines the
termination.

7. Inthe dialog, set the thread type to ANSI Unified Screw Threads.
8. Make sure that Diameter is set to 0.5 in.

9. Inthe dialog, click “Click to add a fastener.’

Click to add a fastener

_P
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10. Inthe pop-up dialog, set Standard to ANSI and Category to Hex Head Bolt.
11.  Select Hex Bolt-Inch. This adds a hex bolt to the list.

12. Inthe list, click “Click to add a fastener” below the hex bolt.

13. Inthe pop-up dialog, scroll down and select Plain Washer (Inch).

14. Click “Click to add a fastener” at the bottom of the list.

Hex Bolt - Inch
™ 7/16-14UnC - 3.25
u Plain Washer (Inch)
7/16 - Regular - Type B
Click to add a fastener

Cid:toaddafasla_—qL !

15.  Inthe pop-up dialog, scroll down and select Plain Washer (Inch).

16. Click “Click to add a fastener” at the bottom of the list.

17. Inthe pop-up dialog, set Category to Nuts and select Hex Nut - Inch.
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18. Click OK twice to add a bolt connection subassembly.

Patterning Components in an Assembly
Follow these steps:

1. Ontheribbon, click Assemble » Pattern » Pattern.

m Mirror
B8 Copy 1t
Pattern «
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2. Select the Bolt connection from the Browser window.

| L % center Pont
- P Base:1

F-p @ Spacer:1

- () Shoulder Screw:1

+- (32 Bolted Connection: 1 <

3. Inthe Pattern Component dialog, click the Circular tab and select the Axis
Direction button.

Pattern Component X

Rotational

0‘2)

Base Point

2] oK Cancel

4. Click the large cylindrical face of the spacer to define the axis of the circular
pattern.

5. Inthe dialog, type 4 and 90 in the Circular Count and Circular Angle boxes,
respectively.

6. Click OK to pattern the bolt connection.
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Applying the Constraint to the Components

Follow these steps:

1. Ontheribbon, click View » Visibility » Degrees of Freedom.

E @ Center of Gravity
Object 'l.ﬁ Degrees of Freec‘loml
Visibility” @) iMate Glyphs 1S

Visibility
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2.  Ontheribbon, click Assemble » Relationships » Constrain.

3. Inthe dialog, click the Mate icon and click the cylindrical faces of the spacer and
base.

4. Click Apply.

5. Click the cylindrical faces of the shoulder screw and base.

6. Click Apply.

7. Inthe dialog, select Flush from the Solution section.

8. Inthe Browser window, expand the Origin folder and select XY Plane.
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[ Relationships

EI-] Representations
[ Origin

— [CH YZ Plane

— [F)xZ Plane

— XY Plane ‘-
— [Z]x Axis

— 2]y Axis

— [z Axis

— < Center Point

9. Expand the Origin folder of the shoulder screw and select XZ Plane.

i YN foacer:

@Shouider Screw: 1
['.;- View:

= [ Origin

— [ Yz Plane

— @ XZ Piane*

— [P XY Plane

— []x Axis

— [Zy Axis

— [z Axis

~— <2 Center Point

10. Click OK to fully constrain the assembly.

11.  Save the assembly and all its parts.

Using the Search tool in the Browser Window

Autodesk Inventor 2018 provides you with the search tool to locate components and features quickly.

1. Inthe Browser window, click the Search m icon.
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2. Typehexin the search bar; all the hexagonal bolts appear in the Browser
window.

Model x [Es Q =

hex

D ¢

Assembly | Modeling

E' Assembly?7.iam

v f"? Component Pattern 1:1
v ; ; Element:1

! v ’ ﬁ Bolted Connection:1

| 5> & pexBolt- Inch 1/2- =

> & Hex Nut - Inch 1/2 -[B,

0 . "

V- g.g Eler £
v % Bolted Connection:2
5 & HexBolt - Inch 1/2-[®,
> & Hex Nut - Inch 1/2 -
\:f 3; Element:
v & Bolted Connection:3
' > & Hex Bolt - Inch 1/2-[%,
Inch 1/2 -[®,

d Connection:4

> & Hex Bolt - Inch 1/2-[%,
> & Hex Nut - Inch 1/2 -[%,

3. Place the pointer on the hexagonal bolts in the Browser window; they are
highlighted in the graphics window.

You can select all the hexagonal bolts by pressing the Shift key and clicking them.
After selecting them, you can perform a variety of operations at a time such as
hiding, deleting, solving, suppressing, and so on.

4. Click Clear Search to clear all the searched components.

N

| Clear search

Assembly Modeling

330



CHAPTER 7 © TOP-DOWN ASSEMBLY AND JOINTS

Editing Values in the Browser Window

Autodesk Inventor 2018 allows you to edit the values of the assembly components directly in the Browser
window.

1. Inthe Browser window, click the Drop-down menu next to the Search box and
then select Edit Values in Browser.

Expand All
Collapse All

{ Find...

G oo
Display Preferences »
Help

2. Inthe Browser window, expand the Shoulder Screw part and then click the Flush
relation, as shown; the selected relation is highlighted in the graphics window, as
shown here:

. o
v () shoulder Screw:1
v [ origin
[} vz Plane

[} xz Plane

[j] XY Plane

[ ]x Axis
[]y Axis
[] z Axis
Center Point
S| w
(O Mate4 -
Flush:5
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3. Typelinthe box that appears next to the selected relation and then press Enter;
the relation is updated in the graphics window.

L] X Axis
E Y Axis
L [£]z axis
L% Center point
- AEE e >
LGS’ Mate:4
8 Fsh:s
i ) . @ Component Pattern 1:1
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4. Click Undo on the Quick Access Toolbar.
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Changing the Display Preferences of the Browser Window

Autodesk Inventor 2018 allows you to hide or display items to reduce the clutter in your Browser window.
For example, you can hide or display the work features such as the planes and UCS in the Browser window.

Model x
Assembly | Modeling
EE Assembly7.iam

' » [T Relationships
: > Representations
w- | Origin
|j-| YZ Flane
> [} %z Plane
> [T x Plane
[2] x Aaxs
[y axis
(]2 mxis
\ ++ Center Point

Work
Features

)

: > f:’@ Base:1l
Ry 0@ Spacer:1
w @ Shoulder Screw:1
> D Origin
Flush:4
[Ef)_' Mate:4
3 Fiush:s

» @? Component Pattern 1:1
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1. Inthe Browser window, click the drop-down menu next to the Search box and
then select Display Preferences » Hide Work Features.

Collapse All
) Find...
|'f_ Edit Values in Browser
Help Hide Work Features
| Show Children O}
Hide Notes
Hide Documents
Hide Warnings
Show Extended Names

=l |
Expand All l

The work features are hidden.

Model x

Assembly | Modeling
:$Asse|nbly?.iam
: > -[] Relationships
: > -8z Representations
' >O@ Base:1
> > () spacer:1
> @ Shoulder Screw:1
b @ Component Pattern 1:1

Using the Measure Tool

The Measure tool helps you measure the size and position of the model. You can measure the various
parameters of the model such as length, angle, radius, and so on.

—
1. Onthe ribbon, click Inspect » Measure » Measure “ ; the Measure
floating window appears on the screen.

Measure X [&d =

Bn & | &

Advanced Settings
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2. Click and drag the Measure floating window and then release it in the Browser
window; the Measure window is docked to the Browser window.

sssefmbly | | [Modeling

% Assembly7.iam
[_] Relationships
> -[€2] Representations
> 5P sase:1
>3 () spacer:1
> @ Shoulder Screw:1
> -U:Q Component Pattern 1:1

m Measure X

Advanced Settings

The Measure window has three selection filters (shown from right to left): Select
Faces and Edges, Part Priority, and Component Priority.

The Select Faces and Edges filter allows you to select only the faces and edges of
the model.

The Part Priority filter allows you to select the part geometry for measurement.

The Component Priority filter allows you select the part geometry and
assemblies. This filter is used to select subassemblies from a main assembly.
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3. Selectthe Select Faces and Edges “ filter and select the linear edge, as shown here:

The length of the selected edge is displayed in the Measure window.

Selection 1 (Edge) v

Length 6.25in

Advanced Settings

4. Click Advanced Settings in the Measure window.

In the Advanced Settings section, you can change the Precision and Angle
Precision settings of the displayed measurement. In addition, you can display
the measurement in dual units by specifying the Dual Units type.

UGG Measure x  [Rd =

Selection 1 (Edge) v
Length 6.25 in

Advanced Settings v
Precision 22 N7

Angle Precision 212 =7

Dual Units None v
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5. Select the cylindrical face, as shown; the Measure window displays results.

Face to Select

The “Measure results” section displays the results of the first and second
selections separately. In addition to that, the distance between the two selected

entities is displayed.

UGG Measure X

B & &

Measure Results

Center Distance

> Delta
Minimum Distance
> Delta

Selection 1 (Edge)

Length
> Measure Point

Selection 2 (Face)

Radius
Diameter
Total Loop Length
Area
> Measure Point

Advanced Settings

+

313in

213in

6.25 in

1.00 in
2.00in
12.57 in
23.56 in*

&

6. Save and close the assembly and its parts.
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Tutorial 2

In this tutorial, you create a slider crank mechanism by applying joints.

1. Create the Slider Crank Assembly folder inside the project folder.

2. Download the part files of the assembly from the companion web site. Next, save
the files in the Slider Crank Assembly folder.

3. Start a new assembly file using the Standard.iam template.

ey
Click Assemble » Component > Place on the ribbon.
Browse to the Slider Crank Assembly folder and double-click Base.

Right-click and select Place Grounded at Origin.

N o o &

Right-click and select OK.
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%
Click Assemble » Component > Place on the ribbon.

Browse to the Slider Crank Assembly folder and select all the parts except the
base.

Click Open and click in the graphics window to place the parts.
Right-click and select OK.

Click and drag the parts, if they are coinciding with each other.

’ ',...

e

Slider 1

¥

Slider 2
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Creating the Slider Joint
Follow these steps:

1. Click Assemble » Relationships » Joint on the ribbon; the Place Joint dialog
appears.

o °F e

Joint | Constrain

d% Hide Al

Relationships ¥

2. Set Type to Slider.

3. Select the face on the Slider1, as shown here:
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4. Select the face on the base, as shown here; the two faces are aligned.

Face to
Select

5. Inthe dialog, click the First Alignment button.

6. Select the face of Slider1, as shown here:

Face to
Select
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7.  Select the face of the base, as shown; Slider 1 is aligned to the selected face.

.v_ Connect: l‘fhl M}z D
o1 [ =

o
23D =1

8. Click the Limits tab in the Place Joint dialog.

9. Check the Start and End options under the Linear group.

10. Set the Start value to 1.5 in and the End value to -1.5 in.

Place Joint

Joint Limits

Angular
Start Current
0.00 deg
Linear
Start Current

[1.5 < ﬂ [o.ooum

X

o End

& [Cend

SR

(e} ox

Cancel Apply

11.  Click OK.
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12.  Select Slider1 and drag the pointer; Slider1 slides in the slot of the base. Also, the
slider motion is limited up to the end of the slot.

13.  Click the corner of the ViewCube, as shown; the orientation of the assembly is
changed.

= @ X

by
14. Click Assemble » Relationships » Joint O on the ribbon.
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15. Inthe dialog, set Type to Slider @ .

16. Select the face on the Slider2, as shown here:

17.  Select the right edge of the top face of the ViewCube; the orientation of the
assembly changes.
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18. Select the face on Slider1, as shown here. Next, click OK.

Face to Select

Creating the Rotational Joint
Follow these steps:
1. Click Assemble » Relationships » Joint on the ribbon.

2. Set Type to Rotational.

Type

[E’é" Automatic v]

&4 Automatic

CHAPTER 7 © TOP-DOWN ASSEMBLY AND JOINTS
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3. Select the circular edge of the arm, as shown here:

4. Select the circular edge of Slider2.
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5. Click the Flip Component button under the Connect group.

Connect
S
& 0@

6. Click OK.

Creating the Rigid Joint

Follow these steps:

Ly
1. Click Assemble » Relationships » Joint O on the ribbon.

2. Set Type to Rigid.

Type

0 Automatic
&5 Automatic
A8 rotational A
Slider
Cylindrical
<2 Planar

& sal

v

3.

Select the top face on the pin.
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4. Click the corner point of the ViewCube, as shown here:

Click or Drag |

5. Select the circular edge on the back face of the arm.

6. Click OK.
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Adding More Assembly Joints
Follow these steps:

1. Create another rotational joint between the pin and the pivot.

& ] First Selection
&

Second Selection

Next, you need to constrain the pivot by applying constraints.
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2. Click the Assemble button on the Relationships panel.

@'O EIE cFU Show

Joint Constrain
‘:F‘E‘ Hide All

Ln Relationships

3. On the Assembly mini-toolbar, select Mate - Flush from the drop-down.

|/@v) o000 »
& Automatic

Mate - Mate

Mate - F!ush%
Angle - Directed
Tangent - Outside

5

B& a8 %

Tangent - Inside

4.  Select the bottom face of the pivot and then select the bottom face of the base.

Face to
Select

350



CHAPTER 7 © TOP-DOWN ASSEMBLY AND JOINTS

Face to
Select

Click Apply (plus symbol on the mini-toolbar).

Select the XY plane of the pivot and the XY plane of the base from the Browser
window.

4 (D rivot:1
4 7 Origin

[P yzPlane
[P Xz Plane
(DY Pland g
X Axis W
[]y Axis
[]z Axis
2 Center Point

Rotational:2

Flush:1

E Flush:2
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4 (5 Base:1
4 [ Origin
YZ Plane
[ xZ Plane
4—
[1x Axis 3
[y Axis
[]z Axis
Center Point

& slider:1 +/-

E Flush:1

A Flush:2

7.  Click OK (check mark on the mini-toolbar).

Driving the Joints
Follow these steps:

1. Inthe Browser window, expand Pivot and right-click the Rotational joint.

2. Select Drive from the shortcut menu.
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- () pivot:1
T3~ View:
& [ Origin
— [P ¥z Plane
— [P xZ Plane
— [ xY Plane
— [x axis
— 2 Axis
| [z Axis &) RepeatUpdate
L < Cente  Delete

".1-"]

=
ir
A
g{g

—
Q
5

3
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3. Inthe Drive dialog, type 0 and 360 in the Start and End boxes, respectively.

4. Expand the dialog by clicking the double-arrow button located at the bottom.
In the expanded dialog, you can define the settings such as drive adaptivity,

collision detection, increment, repetition, and so on.

Drive (Rotational:2)

Angular (d10) - Position = (8.88 deg)
Start End Pause Delay
[0 > | | 360 > | |0.0DOs

P 4= e
(® [AMinimize dialog during recording

2] oK Cancel
[Oorive Adaptivity
D ; I . m -

Increment Repetitions

(®) amount of value (@ start/End

O total # of steps O start/End/Start
Avirate

| 10.000 ul >

5. Click the Record button on the dialog. Specify the name and location of

the video file. Click Save and OK.
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6. Inthe dialog, click the Forward [I] button to simulate the motion of the slider
crank assembly.

7. Click OK to close the dialog.

Creating Positions
Follow these steps:

1. Inthe Browser window, expand Representations » View and notice that the
Master representation is set as the default.

2. Right-click the Position node and then select New; a new position is created.

) Assemblys.iam
> D Relationships
v [§7] Representations

v T3~ UEHEE < Repeat Undo

Qf Mast
ts-c };Qochl...[3

> - ™= Position : Master

(5 Assemblys.iam
> [j Relationships
v €z Representations
v [ View: Default
59] Master
T:‘.‘- Default
v == Position : Position1
= Master
[ Fosiany |
> - D@ Level of Detail : Master

3. Double-click Position1 and type StartPosition; the view representation is
renamed.
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% Assembly5.iam
) -[7] Relationships
v [€2] Representations

- 'f:,'- Default

- [“]Ta startFpsition

v~ Position : Master

4. Click and drag Slider1 to the left end, as shown here:

5. Double-click the Master positon to activate it.
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Creating 3D PDF

Autodesk Inventor allows you to create a 3D PDF from the model. The 3D PDF file is helpful in viewing the
3D PDF without any CAD application or viewer.

1. Click File » Export » 3D PDF.

Inspect Tools |

D New ’ Image

@ Export the file in image file format such
as BMP, JPEG, PNG, or TIFF.
e

3D PDF
E Save » l@ Export to a 3&PDF file. '
[E‘*, PDF
Save As > e Export the file in PDF file format.

| 4 Export » D CAD Format
EI AT’ Export the file in another CAD file format

The Publish 3D PDF dialog appears on the screen. It is powered by Anark

Core software. In the Publish 3D PDF dialog, you can select the properties to
be displayed on the PDF from the Properties section. You can also select the
required design view representation, visualization quality, and export scope.

2. Leave Template set to the default setting.

If required, you can select another template by clicking the icon next to the
Template path. You can also create a new 3D PDF template, if you have Adobe
Acrobat Pro. You can go through the Autodesk Inventor Help file to know the
procedure to create a 3D PDF template.

Specify the File Output Location setting.
Select the “View PDF when finished” option.

Select the “Generate and attach STEP file” option.

@ o &~

Click the Options button next to the “Generate and attach the STEP file”
option; the STEP file Save as Options dialog appears on the screen.

In this dialog, select the required Application Protocol option and spline fit
accuracy. You can also enter the authorization, author, organization, and
description.

7. Click OKin the “STEP file save as Options” dialog.

Use the Attachments button, if you want to add any other attachments to the
PDF file such as spreadsheet, PDF, or text document.
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8. Click Publish in the Publish 3D PDF dialog.

Inventor starts exporting the 3D model to the PDF file. After a few seconds, the
3D PDF file opens in the PDF viewer.

N SR T ok LT t\

PART NG Asserbiys

DESIGME) | st Boxdh

9. Clickinside the graphics window of the PDF file and then drag to rotate the
model.

10. Click the drop-down located at the top-left corner and notice the View options.
These options are same as that available on the Navigation Bar.

¥ 2
i v f Rotate

¥ Spin

0 Pan

£, Zoom

B waik

¥ Ey

% Camera Properties...
& 3D Measurement Tool

3 Add 3D Comment

Expand 3D Tools
Hide Toolbar
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Likewise, examine the other options on the toolbar. These options are similar to
that available on the View ribbon tab of the Autodesk Inventor application.

& ol B @@ PO &

11.  On the sidebar, click the Attachments icon to view the STEP file.

Attachments [« ]
B> & Open @& s
Name i

R

@ RN |S = E

You can open or save the STEP file by right-clicking it and selecting the
corresponding option.

12. Close the 3D PDF file.

13.  Save and close the assembly and its parts.
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CHAPTER 8

Dimensions and Annotations

In this chapter, you will learn to do the following:
e Create centerlines and centered patterns
e  Edit a hatch pattern
e Applydimensions
e  Place hole callouts
e  Placeleader text
e  Place datum features
e  Place feature control frames
e  Place surface texture symbols

e  Modify title block information
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Tutorial 1

In this tutorial, you will create the drawing shown here:

2 ¥ 1

SECTION A-A

SCALE2:1 -60° —_
A \—’
24 | / ,~164UNC-28
— .04 " I L1@12 ¥ .04

—~
B // /3‘00
47 32 g3 At| 30 w7 (1008 "
t[7Tootly
77 T
L
24 I__
31 A
[#[oo1B //1001f|
DRAWN
USER NAME 08-07-2014
CHECKED
TITLE
QA
MFG ADAPTER PLATE
APPROVED
SIZE DWG NO REV
A
SCALE SHEET 1 OF 1

360

Eal A

o

2 4 1

Open a new drawing file using the Standard.idw template.
In the Browser window, right-click Sheet:1 and select Edit Sheet.
In the Edit Sheet dialog, select Size » A and then click OK.

Click Place Views » Create » Base on the ribbon.

1] =
Click Open an Existing File 1N button in the dialog.

Browse to the location of the adapter plate created in Chapter 5’s Tutorial 1.
You can also download this file from the companion web site and use it.

Select the adapter plate file and click Open.
Set Scale to 2:1.

Click the front face on the ViewCube displayed in the drawing sheet.
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@

10. Set Style to Hidden Line Removed
11.  Click OK in the dialog.

12. Drag the view to the right side of the drawing sheet.

= ])

13.  Click Place Views » Create » Section — on the ribbon.
14. Select the front view.

15. Draw the section line on the front view.

First Point

/

©  ©
© ©

S| 2

!\ Second Point

16. Right-click and select Continue.

17. Place the section view on the left side.

7

4/..
e

SECTION A-A

SCALE 2 : 1
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Creating Centerlines and Centered Patterns
Follow these steps:

1. Click Annotate » Symbols » Centerline Bisector on the ribbon.

- ’."' /7
) el
Caterp... 3

2. Select the parallel lines on the section view, as shown here; the centerline is
created.

Line to Selv

\Centerline Created

77

3. Click Annotate » Symbols » Centered Pattern on the ribbon.

- o ,/7
) |l
Caterp... = L}
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4. Select the circle located at the center.

A

5. Select the center point of any one of the counterbored holes.

A

363



CHAPTER 8 © DIMENSIONS AND ANNOTATIONS

6. Select the center points of other counterbored holes.

7. Right-click and select Create.

A

|
ny
I

/@ ®
® ©
SE

A

8. Likewise, create another centered pattern on the curved slots. Right-click and
select Create.

A
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9. Press Esc to deactivate the tool.

Editing the Hatch Pattern

Follow these steps:

1. Double-click the hatch pattern of the section view; the Edit Hatch Pattern dialog
appears.

Edit Hatch Pattern X

By Material

Pattern 7
ANSI 31 v
Angle

45 ‘

— — Y

shift Line Weight
0.000 | [ By Layer] v]

] pouble

)| color
o e

2.  You can select the required hatch pattern from the Pattern drop-down. If you
select the Other option from this drop-down, the Select Hatch Pattern dialog
appears. You can select a hatch pattern from this dialog or load a user-defined
pattern by using the Load option. Click OK after selecting the required hatch
pattern.
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Select Hatch Pattern X
Loaded Hatch Patterns
Offered Hatch Pattern Desaription A
M SOLID Solid Fil pattern
%] ANSI 31 ANSI Iron, Brick, Stone m...
%] ANSI 32 ANSI Steel
M ANSI 33 ANSI Bronze, Brass, Copper
M ANSI 34 ANSI Plastic, Rubber
M ANSI 35 ANSI Fire brick, Refractor...
ANST 36 ANST Marble, Slate, Glass /
|G ANSI 37 ANSI Lead, Zinc, Magnesi... Pl
M ANSI 38 ANST Aluminum
O 15002W 100 dashed line Load...
(] 1S003W 100 dashed space line
(] 1SO04W 100 long dashed dotted line Export...
(] 1SO05W 100 long dashed double dotte...
O 15006W 100 long dashed triplicate dott...
O 1S007W 100 dotted line
a 15008W 100 long dashed short dashed...
= 1SO09W 100 long dashed double-short-...
O 1SO10W 100 dashed dotted line
1 5011w 100 double-dashed dottedine V|
& o ] [ conce
A
3. Click OK.

Applying Dimensions

Follow these steps:
1. Click Annotate » Dimension » Dimension on the ribbon.
2. Select the center line on the slot located at the left.

3. Select the endpoint of the center line of the hole located at the center.
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4. Move the pointer toward the left and click.
5. Click OK.

6. Likewise, create another angular dimension, as shown here:
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7. Create angular dimensions between the holes and then between slots.

8. Dimension the pitch circle radius of the slots.
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9. With the Dimension tool active, select the horizontal line of the front view and
the lower quadrant point of the view.

10. Place the dimension on the right side. Click OK.
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11.  Click Annotate » Feature Notes » Hole and Thread on the ribbon.

== ﬁf Chamfer

Ok
o *® Punch

Hole and
Thread | “tf] Bend

eature Notes

12.  Select the counterbore hole and place the hole callout, as shown here:

1-64 UNC - 2B
L1@.12 ¥ .04

%ﬁ\'\%ﬁ

13.  Add a pitch circle radius to counter holes.
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14. Click Leader Text on the Text panel.

Al A

Text |Leader
T

Text

15.  Select the slot end, as shown here:

16. Move the cursor away and click.
17. Right-click and select Continue; the Format Text dialog appears.

18. Enter the text shown here:

Component: Source:

| Tutorial 1 '] [Modd Parameters
4 x 0.8in

THRU SLOT
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19. Click OK. Press the Esc key.

20. Double-click the section label below the section view.

21. Inthe Format Text dialog, select all the text and set Size to 0.120. Click OK.

SECTION <VIEW>-<VIEW>
SCALE <SCALE>

22. Dragand place the section label on the top.

SECTION A-A
SCALE2: 1
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23.
24.

25.
26.
27.
28.
29.
30.

CHAPTER 8

Click Dimension on the Dimension panel.

Select the lines, as shown here:

Move the pointer toward the right and click to place the dimension.
In the dialog, click the Precision and Tolerance tab.

Set Tolerance Method to “Limits/Fits - Show tolerance.’

Select Hole > H7.

Set Primary Unit value to 3.123.

Set Primary Tolerance value to 3.123.

DIMENSIONS AND ANNOTATIONS
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31. Click OK.

| 00
+.001
393 H7 (¥"500

[ 1

32. Likewise, apply the other dimensions, as shown here. You can also use the
Retrieve Dimensions tool to create the dimensions.

-~—e— .24

— = (4

47.32— — 1| 39317 (000

24

Placing the Datum Feature

Follow these steps:

1. Click Annotate » Symbols » Datum Feature on the ribbon.
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J|#Z
Vo W |
Surface Welding Impor.. Caterp...

Symbols [%

VaRra w0 B

Surface Weldi... Impor Cater... EndFill Featur...

| Datu...N Featur.. Datu.. Datu.. Datu.. Datu..

2

]
Datu...

2. Select the extension line of the dimension, as shown here:

24—t

NN
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3. Move the cursor downward and click.

4. Move the cursor toward the left and click; the Format Text dialog appears. Make
sure that A is entered in the dialog.

5. Click OK.

i
¥

24

6. Likewise, place a datum feature B, as shown here. Press Esc.

.24 t.-— o
B

I
! T 001
A
.4? -32 -1 1T -39 H? - .000
1 L

] 4/7-‘
7

24

fet— 31 =
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Placing the Feature Control Frame
Follow these steps:

1. Click Annotate » Symbols > Feature Control Frame on the ribbon.

il

End Fill

Symbols

2. Select a point on the line, as shown here.

3. Move the cursor horizontally toward the right and click.

/+.001
m .39 H7 '.000

7 0 L 4.000

12)

4, Right-click and select Continue; the Feature Control Frame dialog appears.

Feature Control Frame X
Notes
Sym Tolerance Datum

o | fm |
g [ -

Datum
Identifier
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5. Inthe dialog, click the Sym button and select Circular Run-out.

i

Sym
EZ
=
o
[ i e
[
|' i B
ik
] [Circular Runtou't

B

Around

6. Enter 0.001 in the Tolerance box and A in the Datum box.

Sym Tolerance Datum
4| oo = e |
|
Datum
Identifier
7. Click OK.

8. Right-click and select Cancel.
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Placing the Surface Texture Symbols
Follow these steps:

1. Click Annotate » Symbols » Surface Texture Symbol on the ribbon.

IV~

User | Surfacq sWelding Im

o @ 4

Faatuir Natu Faatiir n

2. Click the inner cylindrical face of the hole, as shown here:

3. Right-click and select Continue; the Surface Texture dialog appears.
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4. Set the Roughness Average maximum value to 63.

Surface Texture X
Suface Type Mcelneos

VAlvAL:4 = V)] |2

Requirements

"

A|537 C

2 |

(1]

& [oc 0 come

5. Click OK.

6. Right-click and select Cancel.

oL

|/l /7-_
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7.  Apply the other annotations of the drawing. The final drawing is shown here:

24
| .04

E /Z’i)"

47 32— 63 /11| -39 H7 (- 000
|
Jﬁ_ o /].001]A
0
.24 -
//|.001|B 3 //|.001|B

Modifying the Title Block Information

Follow these steps:

1. Right-click the adapter plate in the Browser window. Select iProperties from
the shortcut menu.

x
Model ~
M'EE Repeat Feature Control Frame

b . Drawing R
4 [ddsheet:1 E New Sheet
© Default 1 &E Base View...
Make All Views Precise

p Lo ANSI- L
Make All Views Raster

b VIEWL:C

Expand All Children
Collapse All Children
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2. Click the Summary tab and enter the information, as shown here:

-
I Tutorial 1 iProperties

| General | Summary | project | status | custom [ save
Title: ADAPTER PLATE
Subject:
Author: USER NAME]
Manager:
Company:

You can also update the project information, drawing status, and other custom
information on the respective tabs.

Click OK.

Save the file.

To export the file to AutoCAD format, click File » Export » Export to DWG.
Click Save.

N o a &~ w0

Close the file.
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CHAPTER 9

Model-Based Dimensioning

Geometric Dimensioning and Tolerancing

During the manufacturing process, the accuracy of a part is an important factor. However, it is impossible

to manufacture a part with the exact dimensions. Therefore, while applying dimensions to a drawing, you
need to provide some dimensional tolerances that lie within acceptable limits. The following figure shows an
example of dimensional tolerances applied to the drawing:

@14+ 0.25
S I
H
2 T
=
@30+ 0.25
25+ 0.25
55+ 0.25

The dimensional tolerances help you to manufacture the component within a specific size range.
However, the dimensional tolerances are not sufficient for manufacturing a component. You must give
tolerance values to its shape, orientation, and position as well. The following figure shows a note, which is
used to explain the tolerance value given to the shape of the object:

Note: The vertical face should not taper
over 0.08 from the horizontal face

25

30

© T. Kishore 2017 383
T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5_9


https://doi.org/10.1007/978-1-4842-3225-5_9
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Providing a note in a drawing may be confusing. To avoid this, you can use Geometric Dimensioning
and Tolerancing (GD&T) symbols to specify the tolerance values to shape, orientation, and position of a
component. The following figure shows the same example represented with GD&T symbols. In this figure,
the vertical face to which the tolerance frame is connected must be within two parallel planes 0.08 apart and
perpendicular to the datum reference (horizontal plane).

_|_|0.08A]

Providing GD&T in 2D drawings is a common and well-known method. You can provide GD&T
information to 3D models as well. The tools available on the Annetate tab of the ribbon help you to add
GD&T information to 3D models based on universal standards such as ASME Y14.41-2003 and ISO 16792:
2006. However, you can add GD&T information based on your custom standard as well.

In this chapter, you will learn to use Annotate tools to add GD&T information to the part models. There
are many ways to add GD&T information and full-define the parts and assemblies. There are few methods
explained in this chapter, but you need to use a method that is most suitable to your design.

N % BB Auo (524) - By

) Quarter Section View *

Tolerance DRF Tolerance Dimension Hole/Thread Surface Leader General General 3D PDF CAD Format
Feature Advisor Note Texture Text Note Profile Note
Geometric Annotation General Annotation Notes Manage Export

Tutorial 1

This tutorial teaches you to extract dimensions.
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1. Download the model-based dimensioning part files from the companion web
site (www.apress.com) and open the Tutorial 1 file.

2.  Ontheribbon, click Tools » Options » Document Settings to open the
Document Settings dialog.

3. Click the Standard tab and select ASME from the Active Standard drop-down.
4. Click OK.

5. Inthe Browser window, expand the View node and then double-click the
Isometric view.

6. Right-click the Isometric view and then select Annotation Scale » Auto.

T -
v 'f:- View: Isometric
;Q, Master

T, PR——

,[,. f:" L& Repeat Document Settings
T Froi

,.': Delete

[3=Top

T1- Rigt

3= Rigt camera View »

> :]Origin ' Publish

> @T Extrusic_ Annotation Scale b Auto(5.24) (-

> (Pt extrusic 10:1
Holel 5:1
> 3o Rectanc  COPY 221
All Visible 11
o End of | P
All Hidden 1:2
Help Topics. &
et o 1:10
1:20
1:50
1:100
Custom ...

You can also change the annotation scale from the Annotation Scale
drop-down available on the Manage panel of the Annotate ribbon tab.

Auto (5.24) \ - [
B3 Quarter Sectio®iew ~ :

J

Manage
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Adding Tolerances to the Model Dimensions

Follow these steps:

1. Inthe Browser window, right-click the Extrusion 1 feature and then select Show
Dimensions.

> p|__| Origin
v (O S

&2 o/ I Repeat save

: (Pt xtru - 30 Grips
Hole1 & Eete

. [
N ::: Rectii Copy Ctri+C
~(DeEndc et

8] Edit Sketch A

[ JEF P

The dimensions of the feature are displayed.

2. Double-click the 13.386 dimension.

3. Inthe Edit Dimension dialog, click the arrow button pointing toward the right
and then select Tolerance.

4. Inthe Tolerance dialog, select Type » Symmetric.
5. Type 0.002 in the Upper limit box.
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Tolerance

Model Value:

Evaluated Size

13.3858

Precision:

0.123

Tolerance
Type:
Symmetric

Upper:

+ | 0.007] > | iz

h7

@ o

6. Click OKin the dialog.
7.

8.

Click the green check in the Edit Dimension box.

Likewise, add tolerances to the remaining dimensions, as shown here:

13.386+ .002

21.260+ .002

9.

Right-click the Extrusion2 feature and then select Edit Sketch.
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10.

Add tolerances to the dimensions, as shown here:

388

1.
12.
13.

14.
15.
16.
17.

Click Finish Sketch on the ribbon.
Double-click the Hole feature in the Browser window to display the Hole dialog.

In the Hole dialog, click the arrow pointing toward the right and then select
Tolerance.

In the Tolerance dialog, select Type » Symmetric.
Type .002 in the Upper limit box and then click OK.
Zoom to the hole feature and then click the location dimension, as shown.

Click the arrow pointing toward the right and then select Tolerance.



|= Measure
171 show Dimensions

1.575in
0.0

132
1.9685
1.575

18. Inthe Tolerance dialog, select Type » Symmetric.

19. Type 0.002 in the Upper limit box and then click OK.

CHAPTER 9 © MODEL-BASED DIMENSIONING

20. Likewise, add .002 tolerance to the remaining location dimension. Click OK in

the Tolerance dialog.

21. Click OK in the Hole dialog.

22. Inthe Browser window, right-click Rectangular Patternl and then select Show

Dimensions.

23. Add tolerances to the dimensions, as shown here:

Extracting the Model Dimensions

Follow these steps:

1. Inthe Browser window, right-click the Extrusionl feature and then select Show

Dimensions.
2. Selectthe 21.260 dimension.

3. Right-click and then select Promote.
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The dimension is promoted as a 3D annotation.

4. Likewise, promote the other two dimensions of the Extrusionl feature.
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5. Likewise, extract dimensions from the Extrusion2, Hole, and Rectangular Pattern
features.

Adding Tolerance Feature
Follow these steps:

1. Ontheribbon, click Annotate » Geometric Annotation » Tolerance Feature

<

2. Click the top face of the model.

@+ &
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4. Click OK on the mini-toolbar.
5. Move the pointer and click to place the tolerance feature.

6. Inthe tolerance feature, click the tolerance value and then type .002 in the
Tolerance box.

e

(/= Planar Surface ¥ l@ & | E Add Segment 'l. Ay |?3‘

| Geometric Tolerance ¥

Iy Select Faces | Feature Priority v
“ltlx By

7. Click OK on the mini-toolbar.

8. Ontheribbon, click Annotate » Geometric Annotation » Tolerance

<

Feature

9. Click the left face of the model.

Face to
Select
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10. Click OK on the mini-toolbar.
11.

12.

Move the pointer and click to place the tolerance feature.

In the tolerance feature, click the tolerance value and type .002 in the Tolerance
box.

| [.002]A
| Tolerance: (007 <Gpmmmn

5 e sutoce v [ [ 9 Ao segment. || 7

. Geometric Tolerance ¥ |

I Select Faces | Feature Priority v
Gl Ey
13.

Click OK on the mini-toolbar.

14.

Likewise, create another tolerance feature, as shown here:

15.
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16. On the ribbon, click Annotate » Geometric Annotation » Tolerance Feature

)

17.  Select the Hole feature from the model.

18. Select Simple Hole Parallel Axis Pattern from the mini-toolbar.
19. Click OK on the mini-toolbar.

20. Right-click and Select Annotation Plane [Shift].

21.  Select the top face of the model.

22. Click to place the hole annotation.

23.  Click the tolerance value and then type .002 in the Tolerance box.

24, Select Maximum Material Condition from the drop-down available next to the
Tolerance box.

6X $1.18 + 802 THRU
[ 4| 2.002fA[B[C|

Tolerance: |.002 | ™~

Mayimum Material Condtion '

£ simple Hole Parallel Axes Least Material Condition

Q Select Faces | Feature Priority >

AEIEIY =N By
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25. Click OK on the mini-toolbar.
The annotations and tolerance features are listed in the Browser window.
v L‘? Annotations
&3 Linear Dimension 1
: '&_)1 Linear Dimension 2
8 Linear Dimension 3
& Linear Dimension 4
5 Linear Dimension 5
- & Linear Dimension 6
: 8 Linear Dimension 7
B
5 Linear Dimension 9
' 6 Linear Dimension 10
V- |4 Tolerance Features
» - 5 Planar Surface 1
- /b, Datum Reference Frame
$-E Planar Surface 2
b, Datum Reference Frame :
} £ Planar Surface 3
b, Datum Reference Frame
>-[77] Parallel Axes Pattern 1

26. Save and close the part file.
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A

Additional modeling tools
boss features, 244, 246, 248
chamfers creation, 143, 145
circular pattern, 142
counterbore hole, 137-138
cut feature, 154-155
extruded surface, 237-238
fillets creation, 179-180

first feature creation, 128-135, 146-149,

232-236
grill feature, 252-254
iParts creation, 224-225, 227, 229-231
lip feature, 249, 251
rib feature, 156-158
ruled surface, 255
second feature, 136, 220-222
shell feature, 149-150, 244
surface panel, 238-239
third feature, 151-152, 154
threaded holes, 139, 141

threads, 183-184, 186-188, 190-191, 223-224

Annotations, 381
ANSI Unified Screw, 141
Assembly joints, 349-351
Autodesk Inventor (2018), 1
basics tutorial, 128
color settings, 14
features, 2
mini-toolbar, using, 12
parameters, 2
ribbon, shortcut keys, and marking
menus, 12-13
starting, 2-3
user interface, 3
Browser window, 8
dialogs, 11
File menu, 6
navigation bar, 8
Quick Acess toolbar, 7
ribbon, 3-6

© T. Kishore 2017

shortcut and marking menus, 10
status bar, 8
ViewCube, 9

Auto Dimension Scheme, 385

Balloons, 124

Base view generation, 93

Bolt connections, 321, 323-324
Boss features, 244, 246, 248

C

Centered patterns, 362-365
Centerlines, 98, 362-365
Centermarks, 98

Chamfers, 143, 145
Circular pattern, 142

Coil tool, 160-163

Contour Flange, 272-275
Corner round, 292

Corner seam, 275-276
Counterbore hole, 137-138
Countersink holes, 293-296
Curve pattern, 206-208
Custom template creation, 114-116
Cut feature, 154-155

D

Datum feature, 374-376
2D Drawing
balloons creation, 124
base view generation, 120
centerlines, 98
centermarks, 98
configuration, 122
creation, 89-90
custom template creation, 114-116
detailed view creation, 96-97

T. Kishore, Learn Autodesk Inventor 2018 Basics, https://doi.org/10.1007/978-1-4842-3225-5

397



INDEX

2D Drawing (cont.)
dimensions
addition, 104-105, 118-119
retrieval, 99, 101, 103
editing, 91-92
exploded view generation, 121
file creation, 120
generation, 116-117
base view, 93
section view, 94

new sheet format creation, 107-108, 110-113

parts lists creation, 123
saving, 107, 125
title block, 106-107
Dimensions
adapter plate, 360-361
applications, 366, 368-374
centered patterns, 362-365
Display preferences, 333-334
3D PDF creation, 356, 358
3D sketch, 192, 194-196, 198-201

E

Emboss features, 176-178
Exploded view assembly
mini-toolbar, 81-85
play animation of, 86-87
presentation file creation, 79
Scratch Zone, 80-81
snapshot, 87-88
Extruded features, 175-176
Extruded surface, 237-238

F

Face fillet, 239-240

Face option, 256-259

Feature control frame, 377-378

Fillets creation, 179-180

Flange, creation, 31, 271

starting new part file, 32

adding fillet, 43
cut feature, 36-43
revolved feature, 35-36
saving, 44

sketching revolve profile, 32-35

Flat pattern, 300-301
Free-form
box, 215-218
feature, 209-212
shape, 213-215
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G

Geometric Dimensioning and Tolerancing (GD&T)
3D models, 384
drawing, 383
model dimensions extraction, 389, 391
parallel planes, 384
size range, 383
tolerances addition, 386-389
tutorials, 384-385
Grill feature, 252-254
Guide curves, 164-166, 168, 170-171

H,I,J

Hatch pattern, 365
Hem features, 296-297
Hole feature, 388

K

Key, creation, 48
applying draft, 49-50
extruded feature, 48-49
saving, 51

L

Lip feature, 249, 251
Loft features, 174-175

Measurement tool, 334, 336-337
Mini-toolbar, 392
Mirroring
emboss feature, 179
features, 298-299
fillet, 243
Model dimensions extraction, 389, 391

N

New part file, 219
New sheet format, 107-108, 110-114

(0

Oldham coupling
adding dimensions, 18-19
base feature, creation, 19-21
monochrome, 23



realistic, 21
shaded, 22
sketch and technical illustration, 24
watercolor, 23
wireframe, 22-23
extruded feature, adding, 24-31
new part file, starting, 16
project creation, 16
saving the part, 31
sketch, 17
Oldham coupling assembly
add constraints, 74, 76-78
add disc, 74
add second component, 56
bottom-up approach, 54
create new file dialog, 74
flange subassembly, 78
insert base component, 55
insert subassembly, 74
interference, 72-73
Mate constraint, 57-59
origin node, 70, 72
save assembly, 78
save file, 73
face selection, 69-70
symmetry constraint, 62-66
tangent constraint, 60
top-down approach, 54

PQ

Partial chamfer, 262-264
Patterning components, 325-328
Plastic casing, 232

Position creation, 354-355

R

Radius fillet, 240-242
Rectangular pattern, 286-289
Ribbon tab, Autodesk Inventor
annotations, 5
assembling, 5
3D model, 4
drawing environment, 5
inspecting, 4
place views, 5
presentations, 5
sheet metal, 6
sketch, 4
starting, 3
viewing, 4
Rib feature, 156-158
Rigid joint, 347, 349
Rotational joint, 345, 347
Ruled surface, 255

INDEX

S

Search tool, 329, 331
Second feature, 136, 220-223
Second section creation, 172-173
Section creation, 164-166, 168, 170-171
Section view generation, 94
Shaft, creation, 44
cut feature, 46-47
cylindrical feature, 45-46
saving, 48
starting new part file, 45
Sheet metal model
base feature creation, 270
bend feature, 289-291
contour flange creation, 272-273, 275
corner round, 292
corner seam, 275-276
2D drawing, 302-306
flange creation, 271
flat pattern, 300-301
Hem features, 296
iFeature, 277-283
mirroring, 298-299
parameters, 266, 268-269
punched feature, 284-286
rectangular pattern, 286-289
Shell, 182-183, 244
Shell feature, 149-150
Slider crank mechanism, 338, 340
Slider joint, 340-344
Surface panel, 238-239
Surface texture, 379, 381
Sweep feature, 202-203, 205

TUVWXY
Threaded holes, 139, 141
Threads, 183-184, 186-188, 190-191, 223-224
Title block, 106-107, 381-382
Tolerance
features, 391-395
model dimensions, 386, 388-389
Top-down assembly
bolt connections, 321, 323-324
components creation, 308, 310-315
display preferences, 333-334
editing values, 331-333
measurement tool, 334, 336-337
patterning components, 325-326, 328
search tool, 329, 331
second component, 315-318
third component, 318-319, 321

Y4

4-7Zone Border, 109, 111
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