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1.1: Module 1 Projects

1
Module 1 Projects

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe an Inventor project.
2. Create the Inventor project that you will be using to organize and manage the files that you create while completing the
Inventor book.

An Inventor Project

An Inventor project is a user named process to logically organize, store, and manage the valid links to the files created for an
undertaking. For each project a user created name and a home folder is assigned. Inventor creates a project file that contains the
project’s parameters and the paths to the locations of the files in that project. There is no limit to the number of projects that can be
created. Inventor assigns a shortcut for each project so that you can easily select the appropriate project when required.

A project should be created so that it has a logical connection between the files in it. For example, if you were designing and
drawing an office chair, all the individual parts of that chair, the assembly drawings, the design data, and the 2D working drawings
would be stored in a project that you might name ¢ Office Chair *.

When a project is created, Inventor automatically creates a project file and saves it in the home folder of the project. A project file
is automatically given the extension .ipj and contains the project parameters data as shown in Figure 1-1. This file also specifies the
paths to the templates and files in the project. The information, parameters and data contained in the project file can be edited as
required.

£ Type = Single User
ﬁ Location = C:\CAD Courses\Inventor\Lab Exercises)
A Incuded file =
of® Use Style Library = No
@ Workspace
@ Workgroup Search Paths
@ Libraries
@ Frequently Used Subfolders
= 3 Folder Options
[Z3] Design Data (Styles, etc.) = [Defaulf]
(2] Templates = C:\CAD CoursesiInventor {Templates),
(2] Content Center Files = [Default]

Figure 1-1
Typical Project Parameter Data List

MUST KNOW: When a project is created, Inventor automatically creates a project file and saves it in the home folder of the
project. A project file is automatically given the extension.ipj and contains the data list of the project’s parameters. The extension
.ipj is an acronym for Inventor Project.

Inventor Command: PROJECTS

The PROJECTS command is used to create or manage Inventor projects.

Shortcut: None

https://workforce.libretexts.org/@go/page/19865
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WORK ALONG: Creating the Project for the Inventor book

Step 1
Start Inventor and enable the Get Started tab. In the ribbon menu, click Projects. This will display the Projects window. (Figure
Step 1)
Pcjets %
po— Projteation
% Default C:sers Public\Documents \Autodesk nventor 20201

>

T Protect (read anly - fie apen in other anpication)
B Type = Sngle Lser

&
£
L
d
4

Workgroup Search Paths
3 Libranies
Frequently Used Subfolders
[::] Folder Options
# ) Options

B E M E

(] ST D |

Figure Step 1 [Click to see image full size]
AUTHOR’S COMMENTS: Do not be concerned if your version of Inventor does not match the figure exactly.

Step 2
Click the New button along the bottom of the dialogue box. The Inventor project wizard window will open. Enable the New Single
User Project button and then click Next. (Figure Step 2A and 2B)

https://workforce.libretexts.org/@go/page/19865
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Inventor project wizard

What type of project are you areating?
(® New Single User Project

(O New Vault Project

@ Back | [ mex | [ Fos

Figure Step 2A

Inventor project wizard

Project File
Name
| ProjectName |
Praject (Workspace) Folder

| C: \sers'\billf\Documents\Inventor ProjectName

Project File to be created

| C:\Users\pillf\Documents\Inventor \ProjectName\ProjectName.ipj

2 | Bak [ [ Next ][ Foen

==

Figure Step 2B

AUTHOR’S COMMENTS: Do not be concerned if your version of Inventor does not match the figures exactly.

Step 3
Name the project: Inventor Course. (Figure Step 3)
Project File
Name

| Inventor Course

Step 4

Figure Step 3

Set the location for the Project (Workspace) Folder. To do that, click the Browse button (the one with the 3 dots at the right-hand of
the Project (Workspace) Folder) window. In the Browse for Folder dialogue box, locate the folder: C:\CAD Courses\Inventor\Lab
Exercises. Highlight it by selecting it and click OK. (Figure Step 4A and 4B)

Figure
Step
4A

https://workforce.libretexts.org/@go/page/19865
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Browse For Folder X

Choose Project Location

v g Windows (C:) ~
v |, CAD Courses
v Inventor
| eBook
. Lab Exercises
Templates

< >

Folder: I Lab Exerdses

Make New Folder III Cancel

Figure Step 4B

AUTHOR’S COMMENTS: These are the folders that you created when you download the book and templates for the Inventor
course. When the Inventor Course project is set as the current project,Inventor will automatically save the files that you create into
the folder Lab Exercises — Inventor Course project.

Step 5
You should now see the Project (Workspace) Folder location as follows: C:\CAD Courses\Inventor\Lab Exercises (Figure Step
5)

Project File

Name
Inventor Course

Project (Workspace) Folder
C:\CAD Courses\Inventor|Lab Exercises

Figure Step 5
AUTHOR’S COMMENTS: C:\CAD Courses\Inventor\Lab Exercises is the Home Folder for the Inventor Course project.
Step 6
The Project File to be created will automatically be created by Inventor. (Figure Step 6)

Project File to be created
C:\CAD Courses\InventoriLab Exerdses\Inventor Course.ipj

Figure Step 6
AUTHOR’S COMMENTS: Note how the box is grayed out. That means it cannot be edited and is there for information only.

Step 7

Check the completed page and ensure it matches the figure. Click the Finish button to complete the project setup. (Figure Step 7)

Inventor project wizard X

Project File
Name
| Inventor Course
Project (Workspace) Folder
| C:\CAD Courses\Inventor\Lab Exercises ] E
Project File to be created
| C:\CAD Courses\Inventor \Lab Exercises\Inventor Course.ipj |

@ Bk || N || Fesh || conce

Figure Step 7

https://workforce.libretexts.org/@go/page/19865
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Step 8
The Project window will show the new project that you just created. Double click Inventor Course in the Projects name column and
note how the check mark icon beside the Inventor Course project indicates it is the current project. (Figure Step 8)

Frojects *

Project neme. Progect ocation
Default

Default C:\sers PubiciDocumentsAutodeskInventar 20204
v Inwentar Caurse C:\CAD Courseslimvenior i ab Exerdses|

¥l

o Project
B Type = Single Liser
Location = Cr\CAD Courses|invertor i sb Exercises!,
Inchuded fie =
s Use Style Library = Read-Only
@ i@ Appearance Libraries
@ @ Material Libraries

] g Workspace
wWorkgroup Search Paths
23 Ubraries
Frequently Used Subfolders
3 Folder Options
& €3 Dptions.

EEEFEA

m e | e | D I 5=

Figure Step 8 [Click to see image full size]
AUTHOR’S COMMENTS: Ensure that the Inventor Course project is always the current project when you are working on all
exercises in the Inventor book.

Step 9
Down near the bottom, expand Folder Options and click the Templates folder to select it. (Figure Step 9)

€% Type = Single User
[ab] Location = C:\CAD Courses\Inventor\Lab Exercises)
[#] Induded file =
of® Use Style Library = Read-Only
7 @ Appearance Libraries
@ () Material Libraries
@ @ Workspace
@3 Workgroup Search Paths
@ Libraries
@ Frequently Used Subfolders
=] @ Folder Options
B} Templates = [Default]
(L) Design Data (Styles, etc.) = [Default]
(L1 Presets = [Default]
(L Content Center Files = [Default]
# () Options

Figure Step 9

Step 10
While the Templates folder is selected, right-click the mouse. In the right-click menu, click Edit. (Figure Step 10)
G Coraries
) Frequently Used Subfolders
£ 3 Folder Opti

T Edit
(3 Presets = [Default Use Default Folder
(23 Content Center Files = [Default]
% options

Figure Step 10

https://workforce.libretexts.org/@go/page/19865
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Step 11
Click the Browse icon. (Figure Step 11)
@ Libraries
@ Frequently Used Subfolders
= @) Folder Opti
(23 :\users\Public\Documents\Autodesk \inventor 2021\Templates|en-US\ 5]

(L) Design Data (Styles, etc.) = [Default]
(I Presets = [Default]
() Content Center Files = [Default]

Figure Step 11
AUTHOR’S COMMENTS: The Browse icon is the small magnifying glass folder icon at the end of the box.

Step 12
In the Browse For Folder dialogue box, locate and select the Templates folder: C:\CAD Courses\Inventor\Templates (Figure Step
12)
Browse For Folder X
v i Windows (C:) ~
w | | CAD Courses
~ | | Inventor
| | eBook
> | | Lab Exercises

v || Templates
_, English

| Metric v
< >
Folder: |TE|T|P|3tES |
[ MakeNewFoider | [ ok || cancal |

Figure Step 12

MUST KNOW: The folder location for the templates in the Inventor book should be set to C:\CAD Courses\Inventor\Templates\
in the Inventor Course project.
= @ Folder Options

(Z] Design Data (Styles, etc.) = [Default]

({1 Templates = C:\CAD Courses\Inventor\Templates\
(C] Content Center Files = [Default]

Step 13

Click OK and the dialogue box will appear similar to the figure. (Figure Step 13)

https://workforce.libretexts.org/@go/page/19865
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Projects X
Project name Project location
Default
Default C:\Jsers\Public\Documents \Autodesk\Inventor 20201
+ Inventor Course C:\CAD Courses\Inventor L ab Exercises\
Project = | B

W Type = Single User
ab] Location = C:\CAD Courses\inventor\lab Exercises\
@ Induded file =
ofé Use Style Library = Read-Only
@ Appearance Libraries
@ Material Libraries
&) Workspace
&3 Workgroup Search Paths
@) Libraries
13 Frequently Used Subfolders
= ) Folder Options
(Z Templates = C:\CAD Courses\Inventor {Templates\
(Z) Design Data (Styles, etc.) = [Default]
(22 Presets = [Default]
. (I3 Content Center Files = [Default] -

4

B E s F

| wew || Browse.. || sae || Ay [ _pene

Figure Step 13 [Click to see image full size]

AUTHOR’S COMMENTS: This is the folder location where Inventor will look for template files when you enter the NEW
command.

Step 14
Click Apply and Done to complete the new project.

Step 15

Exit Inventor.

Step 16

Open Windows Explorer and locate the folder Lab Exercises in the folder list. The file Inventor Course.ipj, that was automatically
created by Inventor in this workalong, should appear in the file list. (Figure Step 16)

e Windows [C:) ~ [ Name
| CAD Courses Inventor Course.ipj
| Inventor
| eBook
| Lab Exercises
| Templates

Figure Step 16

MUST KNOW: In the Projects window dialogue box, Inventor Course should always be the current project when you are working
on all exercises in the Inventor book.

L I 3 LA AL 1 LS LS, 1 19T
ab Exerdses)

\Inventor 2008

C:\Program Files\Autodesk

Key Principles
Key Principles in Module 1
1. An Inventor project is designed to logically organize, store, and manage the valid links to the files created for each undertaking.
For each project, a name and a home folder must be assigned.

2. A project file is automatically given the extension .ipj and contains the project’s specifications.
3. check mark beside the Inventor Course project means it is the current project. Ensure that this project is always the current

project when working on all exercises in the Inventor book.
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1.2: Module 2 Inventor’s User Interface
2
Module 2 Inventor’s User Interface

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe template files, part files, sketches, and 3D solid models.
2. Describe and configure Inventor’s user interface, its menus, and use of the mouse.
3. Apply the NEW, SAVE, and CLOSE commands to create a new part file using a template plus name, save, and close a file.

Inventor’s Graphic Window

When a file is active, Inventor will display the Graphic window. The Graphic window has two different modes, the Sketch mode and the Model
mode. The Sketch mode is used to create and edit 2D sketches that are then extruded or revolved to create 3D solid models. The Model mode is
used to view, manipulate and modify 3D solid models. You can switch between these two modes to construct or edit and create the solid model.
The mode that is currently displayed is called the current mode. The Model mode must be the current mode to save the file.

A 3D Solid Model

A 3D solid model, Figure 2-1, is the best possible computerized representation of a real object. A solid model can be colored or rendered plus
the mass properties can be obtained from it. Mass properties are attributes such as volume, weight, surface area, moments of inertia, and centre
of gravity. They are taught in Module 20.

W

b

Figure 2-1
A 3D Solid Model

An Inventor File

Regardless of the type of files that are created using Inventor, they are called files as compared to files created on a CAD system which are
typically called drawings. A file can be a 3D solid model (called a part), an assembly, a presentation, or a drawing created in Inventor and saved
in digital format. The four types of files, taught in this book, that Inventor can create and save are part files, assembly files, presentation files,
and drawing files.

A Part File

A part file is one 3D solid model. A part file has the file extension .ipt which is an acronym for Inventor ParT. A part file can be used on its
own, used to create a working drawing, used as part of an assembly file, or used as part of a presentation file. Assembly and presentation files
are taught in Module 21 to Module 26.

Starting a New File

A new file is started using the NEW command. The NEW command forces you to select the template file that will be used to create the new
file. Every new Inventor file must be created from an existing template file. The file currently being editing in Inventor is called the current file

or sometimes the active file.
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Templates

A template file is simply an Inventor file, set with the desired parameters by its creator, named, and saved. As part of the Inventor book there
are two distinct sets of templates provided. One set is in english units and the other set is in metric units. The English templates use the base
unit of inches and the metric templates use the base unit of millimeters. Template files can also contain modelling objects so that several similar
parts can easily be started from a common pre-built unit.

Saving Files
Inventor keeps the current file in RAM memory. If the computer cashes or the power fails while the operator is working on a file, all the work
on the file, since the last time it was saved, will be lost. When the file is saved it saves the current file that is in RAM memory onto the disk

drive.

Ensure that the current file is saved frequently to avoid losing production time. You should get into the habit of saving the current file every 5 to

10 minutes.

Inventor Command: NEW

The NEW command is used to start a new file.

I -
Get Started

RE

Mew Open Projects

Inventor Command: SAVE

The SAVE command is used to save the current file from RAM memory onto the disk drive.

Shortcut: CTRL-S

ID-BEHS =685 -1-9
3D Model ~ Sketch  Annotate  Inspect
&4 swe
Naew o save
Save the active file.

@ Open 5 FE Save Al

Save all open files,

Inventor Command: CLOSE

The CLOSE command is used to close the current file.
Shortcut: None

I D-BH<S- 'Qg"_d'g@ﬁeneric
3DModel Sketch  Annotate Inspect Tools Manage

cél_j :fj Close
D 3o
B3 Close the active file,

EI] Open ; E\ Close All
1]

Close all open files.

s

I:a Close 4
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Inventor’s Menus

Inventor has many different menus that are used by you to give instructions to Inventor while constructing and editing files. The Inventor
menus taught in the Inventor book are the Pull-down menu, the Ribbon menu, the Quick Access toolbar, the Browser bar, and the Right-click
menu.

Inventor’s Pull-Down Menu
To pull down Inventor’s Pull-down menu, click the File tab. If the pull down menu item has a small solid triangle at the end, it has a flyout
menu associated with it. If you move the cursor on the triangle, the flyout menu will display. See Figure 2-2.

I D-EHS-2 - -9 @ Geneic
File 3D Model  Sketch  Annotate Inspect Tools Manage V

@r’l’j & Recent Documents

By Ordered List v "=«
Do
@ Partt.ipt -
IE? Open X @ inventor Lab 04-Zipt =l
ﬂj Inventor Lab 26-1.iam sl
E Save 3
g’ Save As 3
|
Q Export 4
C% Share r |
} Manage 13
iProperties ‘
@ Print »
) Close 3
|
Options Exit Autodesk Inventor Professional | \
Figure 2-2

The Pull-Down Menu

Ribbon Menu
The Ribbon menu is used for most of your work in Inventor. See Figure 2-3.

I - H<S- = @-favﬂvg_@(}enaric 'ezDe‘fault 'q_afr-f?

m 3D Model  Sketch  Annotate  Inspect Tools Manage View  Environments  Get Started  Collaborate =

ET — %] Sweep %\ Emboss E_'.I Decal i @ Chamfer % Thread g Split
1= ®

U Loft G Derive ﬂ Import Shell f Combine [i* Direct

Start Extrude Revolve = Hole Fillet
2D Sketch ™ ; Coil @, Rib ¥ Unwrap (% Draft &F Thicken/ Offset d Delete Face
Sketch Create Modify +
Figure 2-3
A Typical Ribbon Menu

Browser Bar

The Browser bar displays the hierarchical structure of the model or assembly of the current file. It is your most important and most-used tool to
create and modify objects within files. The Browser bar will be taught in more detail in future modules. It is normally docked on the left side of
the Graphic window. See Figure 2-4.
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Extrusion3

t
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t
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+ j Extrusion5
+ ET Extrusiong
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Figure 2-4
Browser Bar

[ une )
{ Genterpointcirde (3 ) (51 Two Point Rectande @ |

...... (o By ) )0 i

{ 3 f—4 \
|, General Dimension | "= Project Geometr:
t ﬁﬂ%—ﬂwmnr]ﬂl!éi?ﬁ mm
| & Finish 2D Sketch )
Point Snaps 2
Coordinate Type 3
«* AutoProject
&= Previous View F5
¢} Home View 6

How To...
Figure 2-5 Right-click Menu

Right-Click Menu

When the right mouse button is clicked, it displays the Right-click menu. See Figure 2-5. It is sometimes called the Cursor menu since it
displays at the current location of the cursor. This menu changes automatically depending on the current command or operation being
performed. It usually takes the new user a bit of time to get used to using this menu.

Status Bar

The Status bar is permanently located along the bottom of the Graphic window. It displays the prompts that the current command is issuing, as
shown in Figure 2-6, as well as the coordinate locations, as shown in Figure 2-7. These prompts help you understand what information Inventor
requires and the cursor location, length, and angle in the current command.

Select start of ling, drag off endpaint for tangent arc

Figure 2-6 Status Bar — Showing a Command
Prompt.

1.085 i!\.‘1_247 in Fully Constrained 1 2

Figure 2-7 Status Bar — Showing Coordinate
Information

The Graphic Cursor

The Graphic cursor is used to select menu items or objects on the sketch or model. See Figure 2-8.

Figure 2-8
The Graphic Cursor

Dialogue Boxes

Inventor commands use many different dialogue boxes to obtain information to be used by the command or current operation. A typical

dialogue box is shown in Figure 2-9.
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Figure 2-9 A Typical Dialogue Box

The Mouse
Inventor is programed to use the three buttons on the mouse as follows:
Left Button: This is the pick button. Use it to pick objects, pick menu items, or select locations on the sketch or model.

Middle Button: The middle button or the wheel is used to zoom and pan around the Graphic window. This will be discussed in detail in
Module 3.

Right Button: The right button displays the Right-click menu. See Figure 2-10. The Right-click menu will change depending on the current
command or operation being preformed. It is a very helpful menu and should be used as often as possible when working in Inventor.

Inventor Commands

An Inventor command is an instruction from you to Inventor instructing it what operation to perform. Commands can be entered by selecting
an item from a Pull-down menu, a Right-click menu, an icon on a Toolbar, an item on the Panel menu, or entering a shortcut on the keyboard.
Since there are usually many different ways of entering the same command, you should select the method that works the best for you. There is
no right or wrong way to enter a command. You should experiment to find the fastest method to improve your drawing speed and productivity.

Ending the Current Command

When you enter a command, it becomes the current command or sometimes called the active command. Inventor must be instructed to end the
current command. There are two methods available to do this. The first is to press the Esc key on the keyboard and the second is click to Done
or Cancel on the Right-click menu as shown in Figure 2-10.

(" tne )
(@ center Point cirde () ) =
= -
| General Dimension [ ) (Z.

(& Finish 2D Sketch
Point Snaps
+" AutoProject
:1-: Previous View
{} Home View

How To...
Figure 2-10 Ending a Command

Undo and Redo Commands

In the current file, any Inventor command or commands can be undone to reverse any changes that they may have made. To do this, click the
Undo icon in the Quick Access toolbar as shown in Figure 2-11. Each click will undo the previous step. If the Undo icon was used to undo a
command or a series of commands, it can be reversed by clicking the Redo icon. See Figure 2-12.

Fig 2-11 Undo Icon
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WORK ALONG: Creating and Saving a Part File
Step 1

Start Inventor and check the current project. If required, set it to Inventor Course. (Figure Step 1)

Projects Shortcuts File Details

Default

Name
Default Type
Inventor Course Location
Lake Errock fence Workspace

Figure Step 1
Step 2

Click the NEW command icon in the upper left corner of the screen or under the File tab. In the Create New File dialogue box, enable the
folder: Templates — English. (Figure Step 2A and 2B)

1D
[ Fie |
[

New

Figure Step
2A

1 Create Mew File

~ Templates il
¥ Part—Creste 2D and 30 objects
|| English

w N

Modules Modules

Part Sheet
(in).ipt  Metal
(in}.ipt

¥ Assembly — Assemble 20 and 3D components

Medules  Modules

Assernbly Weldment
{in).iam  (AMNSI).iam

Figure Step 2B

AUTHOR’S COMMENTS: If the Create New File dialogue box does not display template files where all the names begin with Modules (i.e.
Modules Part (in).ipt), stop this workalong and go back and redo Module 1.

Step 3
Select the template: Modules Part (in).ipt icon and click OK. (Figure Step 3)

7

Modules
Part
(in).ipt

Figure
Step 3

Step 4

Inventor will display the Graphic window, in Sketch mode, as shown in the figure. (Figure Step 4)
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Figure Step 4 [Click to see image full size]
Step 5
Click the Finish Sketch icon to change to Model mode. (Figure Step 5A and 5B)
nter Point
wven Dimension
Figure Step 5A
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Figure Step 5B [Click to see image full size]
Step 6

Click the Save icon. It will open the Save As dialogue box. In the File name: box, enter the name: Inventor Workalong 02-1 and click Save.
(Figure Step 6A and 6B)

3D Model

Figure Step 6A

~ @@
= Criterd Tk Filin, P fiesd Typs Sizg
[ wentoe Workalong 03-Lige - I80S/2009 34 FM  Sutodesk Inventer . 2k
[l rwentoe Workalong 20-Ligt  0USAAKY S EM  Autodesk ventor . £
Fonane: imezntor Wokalong 0137 it -
Srve 38 toe: | Audnckeds rsvme P (i} =
& E— [

Figure Step 6B [Click to see image full size]

AUTHOR’S COMMENTS: Ensure that the Save in: box displays the folder Lab Exercises. If it does not, check to ensure that the current
project is set to Inventor Course
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Step 7

The file name should now display on top bar of the Graphic window similar to what is shown in the figure. (Figure Step 7)

Paste Find
Special  Component
Clipboard Find

Figure Step 7

Step 8
Click the File tab and then the Close icon to close the current part file. (Figure Step 8)

3D Model

5=
@ Close 3

Figure Step 8

Step 9

Click the Inventor icon to pull down the menu. On the Pull-down menu, click Exit Autodesk Inventor Professional to exit Inventor. (Figure Step
9)

(5] Recent Documents
By Ordered List «| 5] =

@ inventor Workalong 02-1.ipt =

L workflow ¢
iProperties
iy

@ Print 3
e

‘ Options | | Exit Autodesk Inventor Professional

Figure Step 9

WORK ALONG: Configuring and Working with Inventor’s Interface
Step 1

Start Inventor and check the current project. If required, set it to Inventor Course.

Step 2

Click the New icon. In the New File dialogue box, enable the folder: Metric Templates.
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Step 3
Select the template: Module Part (mm).ipt. (Figure Step 3)

Modules Part {mm).ipt

Figure Step 3
AUTHOR’S COMMENTS: The units for this part are millimeters.

Step 4
Click Finish Sketch to exit Sketch mode. While in Model mode, save the part file with the name: Inventor Workalong 02-2. (Figure Step 4)

Figure Step 4 [Click to see image full size]
AUTHOR’S COMMENTS: You must be in Model mode to save the current part file.

Step 5

Move the cursor onto the space between the plus (+) sign and the magnifying glass at the top of the Browser bar and press and hold the left
mouse button down. While holding the button down, drag the Browser bar into the Graphic window. The Graphic window should appear
similar to the figure. (Figure Step 5)
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il ool bl

o G ot @tk i T oL K amm ok
vews - e sy

Figure Step 5 [Click to see image full size]
AUTHOR’S COMMENTS: I had you do Step 5 to show you how to undock and move the Browser bar onto the Graphic window. When you
do this, it is called a floating menu. When it is attached to one of the four sides, it is called a docked menu.
USER TIP: The Status bar displays Inventor prompts to the you. Watch it closely as it will display what information the current command is
looking for from you or coordinate information of the current cursor location.

Step 6

Move the cursor onto the space between the plus (+) sign and the magnifying glass at the top of the Browser bar and press and hold the left
mouse button down. While holding the button down, drag the Browser bar to the left until its colors fade. Release the left mouse button and the

browser bar will dock on the left edge of the screen. (Figure Step 6)
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Figure Step 6 [Click to see image full size]

AUTHOR’S COMMENTS: You may have to practice docking and undocking the menu and moving them around the Graphic window until
you get comfortable doing it. The Graphic window configuration shown in Figure Step 6 is the one I use when working in Inventor. I suggest
thatyou use it while working on the workalongs and lab exercises in the Inventor book.

MUST KNOW: Either the Esc key on the keyboard or the Cancel on the Right-click menu must be used to end the current command. You
must always let Inventor know when to terminate the current command.

Cancel(ESC)

Point Snaps 4
v AutoProject

. Construction

&= Centerline

Step 7

Click Sketchl in the Browser bar to select it and right click the mouse. In the Right-click menu, click Edit Sketch. (Figure Step 7)
X

[ Model )

T | ¢4

) inventor Workalong 02-2.ipt

!%:F 2w View: Master

#- [ origin

OEn- | Repeat Save As

[ Copy Ctrl+C

Delete

Redefine
Figure Step 7

Step 8

The Graphic window will change to Sketch mode and should appear similar to the figure. (Figure step 8)
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Figure Step 8 [Click to see image full size]
Step 9
Change to Model mode. Save and close the part file.

MUST KNOW: The Browser bar displays the hierarchical structure of the model or assembly of the current file. It is your most important and
most-used tool to create and modify files.

Browser Bar

5]

T ¢4

@ Inventor Workalong 20-1A.ipt
rlﬁa— 3 Solid Bodies(1)

'['z- View: Master

{iZ] Sketch1

m Extrusionl
m Extrusion2
(! extrusion3 ,
m Extrusion4
— (D End of Part

MUST KNOW: A part file is one 3D solid model. A part file has the file extension .ipt. The extension .ipt is an acronym for Inventor ParT.
Working drawings can be created from the part file or part of an assembly or presentation file.

Key Principles
Key Principles in Module 2

1. When a file is active, Inventor will display the Graphic window. The Graphic window has two different modes, the Sketch mode and the
Model mode. They are used to create 3D solid models, called

2. A part file is one 3D solid model. A part file has the file extension .ipt. The file extension .ipt is an acronym for Inventor ParT. Working
drawings can be created from the part file or part of an assembly or presentation file.

3. Every new Inventor file must be created from an existing template

4. Inventor keeps the current file in RAM memory. If the computer cashes or the power fails, all the work on the file, since the last time it was
saved, will be lost. When the file is saved, Inventor saves what is in RAM memory onto the disk drive. Ensure that the current file is saved
frequently to avoid losing production Saving it every 5 to 10 minutes is a good habit to get into.

5. The Browser bar displays current file’s hierarchical

6. The Status bar, located across the bottom of the Graphic window, is a very important part of the operator’s day-to-day work in Inventor.

7. Inventor must be instructed to end the current command. There are two methods available to do this. The first is to press the Esc key on the
keyboard and the second is to click Cancel or Done on the right-click menu.

This page titled 1.2: Module 2 Inventor’s User Interface is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .

https://workforce.libretexts.org/@go/page/19866



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19866?pdf
https://workforce.libretexts.org/Bookshelves/Drafting_and_Design_Technology/Introduction_to_Drafting_and_Autodesk_Inventor_(Baumback)/01%3A_Part_1/1.02%3A_Module_2_Inventors_User_Interface
https://creativecommons.org/licenses/by/
https://workforce.libretexts.org/Bookshelves/Drafting_and_Design_Technology/Introduction_to_Drafting_and_Autodesk_Inventor_(Baumback)/01%3A_Part_1/1.02%3A_Module_2_Inventors_User_Interface?no-cache
https://opentextbc.ca/autodesk/

LibreTexts"

1.3: Module 3 Viewing the 2D Sketch and 3D Model
3

Module 3 Viewing the 2D Sketch and 3D Model

Wally Baumback

When you have completed this module, you will be able to:

1. Describe how to change the viewing position of the 2D sketch and the 3D model by zooming, panning, and orbiting.

2. Apply the OPEN command to open existing Inventor files.

3. Apply the ZOOM, ORBIT, ZOOM ALL, PAN, and HOME VIEW commands or use the wheel on the mouse to change the
viewing position of the 2D sketch and 3D model.

Viewing the 2D Sketch and 3D Model

In Sketch mode, you are viewing and working on a two dimensional plane. In Model mode, you are viewing and working in three
dimensions the same way the human eye see real objects. It is essential for you to be able to change the viewing position of the 2D
sketch and the 3D model as required. This is done by zooming, panning, and orbiting to change the viewpoint of the 2D sketch and
the 3D model.

Zooming

Zooming is the process of changing the viewable size of the sketch or model to make it appear either smaller or larger. It is an
important tool for you and is used extensively in the drawing and modeling process. As it is zoomed, the size of the sketch or
model not changed, Inventor is simply adjusting the distance the object is from your eyes making it appear larger or smaller. I
wondered why the Frisbee was getting bigger, and then it struck me...

Panning

Panning is the process of moving the sketch or model around the Graphic window without actually physically moving it from its
location in space. It is an important tool for you and is used extensively while working in Inventor.

Orbiting

Orbiting is the process of changing the orientation of the sketch or model in relation to your eyes. Rather then changing the
orientation of your eyes, Inventor orbits the sketch or model and your eyes remain stationary. The model and sketch are not
physically rotated or their orientation in space changed. Orbiting is used extensively when working in Inventor.

Home View

The Home view is important to you while working in Inventor. It is the viewing position of the sketch or model to a known
isometric view. This view re-establishes your bearings to better visualize the sketch or model because you are viewing it in a
known viewing position.

Inventor Command: OPEN

The OPEN button under the Get Started tab command is used to open an existing Inventor file.

Shortcut: CTRL+O
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Inventor Command: ZOOM

The ZOOM command is used to zoom the sketch or model.

Shortcut: F3
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Full Navigation | -

Two Lights Wheel !

Zoom All
&
Q Zoom
@ Zoom Window
(lkl Zoom Selected
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Inventor Command: ZOOM ALL

The ZOOM ALL command is used display the current sketch or model to fit inside the Graphic window.
Shortcut: HOME

Q@ Shadows ~ (' ) 2 Pan =L

B Reflections = el Q) Zoomail[s] %2

g Two Lights Wheel (l'.?} Sanc it
Qzoem

(El Zear Window
’a Zoom Selected

Inventor Command: ORBIT

The ORBIT command is used to orbit the sketch or model around the X, Y, or Z axes. The sketch or model can be orbited
while another command is active.

Shortcut: F4

I View l _
[ (= W pan Loo

- Zoom All ~ '« Pre
il Full Navigation Q b

jhts - Wheel 2 Orbit |- {3} Hor
> 0mi {

1
> Constrained Ortit

NE -

Inventor Command:PAN

The PAN command is used to move the sketch or model in the Graphic window.
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Shortcut: F2
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Inventor Command: HOME VIEW

The HOME VIEW command is used to display the sketch or model in the home view.
Shortcut: F6

m—
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Navigate

WORK ALONG: Viewing the Model

Step 1

Start Inventor and check the current project. If required, set it to Inventor Course.
Step 2

Click the Open icon. In the Open dialogue box, select the file:

Inventor Workalong 03-1.ipt . Note how the file name will appear in the File name: box as shown in the figure. (Figure Step 2)
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Figure Step 2 [Click to see image full size]
Step 3

If you are asked to convert the appearance, click Yes. (Figure Step 3).
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Figure Step 3
Step 4

The part will open and display in Model mode and appear similar to the figure. (Figure Step 4).
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Figure Step 4 [Click to see image full size]
AUTHOR’S COMMENTS: This is a 3D solid model that was created in Inventor and supplied with the Inventor book.
AUTHOR’S COMMENTS: For this workalong, I am assuming that you have a mouse with a wheel as the middle button. If you

do not have a wheel on your mouse, I strongly suggest that you change it with a mouse that has one. It will save you a great deal of
drawing time.

Step 5

Move the cursor to approximately the centre of the solid model as shown in the figure. While keeping the cursor in the centre,
rotate the mouse wheel back and forth. Note how the model appears larger and smaller. (Figure Step 5A and 5B)

Figure Step 5A

AUTHOR’S COMMENTS: Inventor will zoom the model using the location of the cursor as the centre point of the zoom. That is
why it is important to locate the cursor in the centre of the model when zooming.
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Figure Step 5B [Click to see image full size]
AUTHOR’S COMMENTS: If you don’t have a wheel on your mouse, press F3 and hold it down. While holding it down, press
the left mouse button and move the mouse forward to achieve the same results as Step 5.
USER TIP: When opening a file in Inventor, ensure that the Open File dialogue box is listing the correct file type(s). To list part
files which have the extension .ipt , ensure that *.ipt file type is listed in the File of type: box as shown below. The * means that all
files that have the extension .ipt.

File name: Inventor Workalong 03-1.pt -

Files of type: [Modeak Inventor Files ("iam:”idw:".dwg:"ipt:"ipn;" ide) ']

ProjectFile: Inventor Course. pj -
Step 6

Move the cursor near the model and press and hold the wheel down. A small Hand icon will replace the arrow cursor as shown in
the figures. While the Hand icon is displayed, move the mouse to pan the model as shown. (Figure Step 6A, 6B, and 6C)

AUTHOR’S COMMENTS: If you don’t have a wheel on your mouse, press F2 and hold it down. While holding it down, press
the left mouse button and move the mouse to achieve the same results as Step 6.

Figure Step 6A

Figure Step 6B
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Figure Step 6C [Click to see image full size]
MUST KNOW: The HOME VIEW command (F6) is a very important command. It is used to change the viewing position of the

2D sketch or 3D model to a known isometric view. By doing this, it re-establishes your bearings to a known viewing position.
Step 7
Press F6 to return the model to its Home view. (Figure Step 7)
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Figure Step 7 [Click to see image full size]

AUTHOR’S COMMENTS: The Home View command (F6) is a very important command. It is used to change the viewing
position of the 2D Sketch or 3D model to a known isometric view. You can re- establish your bearings to better visualize the sketch
or model.

Step 8

Press F4 and hold it down. While holding it down, move the cursor outside the orbit circle, as shown below. The cursor will change

as shown in the figures. Press and hold down the left mouse button. While holding it down, move the mouse and the model will
orbit. (Figures 8A, 8B, and 8C)
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Figure Step 8A

Figure
Step 8B

Figure Step 8C
AUTHOR’S COMMENTS: When the cursor appears as shown in Figure Step 8B, you are rotating the model around the Z axis
only.
Step 9

Press F4 and hold it down. While holding it down, move the Graphic cursor somewhere inside the orbit circle. The icon will change
in appearance as shown in the figures. Press the left mouse button and while holding it down, move the mouse. The model will
orbit. (Figure Step 9A, 9B, and 9C)

Figure Step 9A

£

Figure Step 9B
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&
Figure Step 9C

AUTHOR’S COMMENTS: When the cursor displays as shown in Figure Step 9B, you are orbiting the model around all three
axises, X, Y and Z at the same time.

USER TIP: Many Inventor commands have shortcut keys to speed the drawing process. For example, the F4 is the shortcut for the
ORBIT command. Using shortcuts are faster than using a menu. It is best to learn and use the shortcuts whenever possible to
shorten the drawing time. Inventor shortcuts are shown in the Inventor book and on tooltips in the Inventor menus.

Step 10

Press F6 to return the model to its home view. (Figure Step 10)

Figure Step 10

AUTHOR’S COMMENTS: Now that you know how to zoom, pan, and orbit the 3D model. Practice doing this until you are
comfortable changing your viewpoint of the model.

Step 11
Close the part without saving it.

USER TIP: While it is not absolutely necessary, it is very helpful to have a mouse with a wheel as the middle button. Rather then
using the ZOOM and PAN commands, you can zoom and pan the sketch or model using the wheel. Using the wheel rather then the
commands to zoom and pan, will greatly improve your drawing productivity.

Key Principles

The Key Principles in Module 3

1. It is essential for you to be able to change the viewing position of the 2D sketch and 3D This is done by zooming, panning, and
orbiting to change viewpoint of the sketch or model.

2. The HOME VIEW command is a very important command. Use it to change the viewing position of the 2D sketch or 3D model
to a known isometric view. You can re-establish your bearings to better visualize the sketch or model.

3. Use shortcut keys whenever possible to speed your production. Shortcut keys taught in this module are Home — Zoom All, F2 —
Pan, F3 — Zoom, F4 — Orbit, and F6 — Home View.
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This page titled 1.3: Module 3 Viewing the 2D Sketch and 3D Model is shared under a CC BY license and was authored, remixed, and/or curated
by Wally Baumback (BCcampus) .
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1.4: Module 4 Sketching Lines
4
Module 4 Sketching Lines

Wally Baumback

idLearning Outcomes

When you have completed this module, you will be able to:

1. Describe the Cartesian Coordinate System, parametric solid modeling, the Base sketch, and geometrical constraints.

2. Describe snapping onto grids, lines, endpoints, and midpoints.

3. Describe and apply the PROJECT GEOMETRY command to project the Center Point onto the Base sketch.

4. Following Inventors 2D sketching rules, describe and apply the LINE command to draw the Base sketch of simple solid models.

Geometry Lesson: Points and Lines

A point is defined as a single XY coordinate. It does not have width, height, or depth. A line is the shortest distance between two XY coordinates. Lines can be horizontal, vertical,
or inclined. Lines that are the same distance apart are called parallel lines. Perpendicular lines are at right angles to each other or 90 degrees apart. See Figure 4-1 and 4-2.
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\ LINE
#3r5
 HORIZONTAL
%A % LINE
. =
——— LINE T WERTICAL
— LINE
Figure 4-1

Points and Lines [Click to see image full size]

f 90"
PARALLEL LINES

Figure 4-2
Parallel and Perpendicular Lines [Click to see image full size]

PERPENDICULAR LINES

The Cartesian Coordinate System

To accurately draw two dimensional (2D) Base sketches, you must understand the Cartesian Coordinate System.
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Figure 4-3

The Cartesian Coordinate System [Click to see image full size]
The Cartesian Coordinate System consists of two numbered lines crossing perpendicular to one another at their zero values. The horizontal axis is the X axis and the vertical axis is
the Y axis. See Figure 4-3. A coordinate value is assigned to each location on the current construction plane. Each coordinate value consists of a pair of numbers, the first is the X
coordinate and the second is the Y coordinate, written X,Y. The X and Y values are separated by a comma. For example, X2,Y4 is the location 2 units to the right and 4 units up
from X0,Y0 or 0,0.

The values can be either positive or negative. Positive numbers are default so the plus sign is not required. If the value is negative, the minus sign must precede the number. For
example, -3,5 is X minus 3 and Y positive 5.
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Parametric Solid Modeling

Inventor is a true Three Dimensional Parametric Solid Modeling system. A parametric solid model is a 3 dimensional solid model designed with geometrical and dimensional
constraints rather then hard dimensions. A model designed in this way can then be modified by changing the dimensions, and/or constraints during or after the design is complete.
When one or more constraints are modified, all other dependant constraints will automatically modify the model to conform to the new constraints. Geometric constraints are taught
in this modules and dimensional constraints are taught in Module 5.

Geometrical Constraints

Geometrical constraints are used to apply geometrical relationships to the objects in the 2D sketch. They specify the geometrical relationship that the objects have to the sketching
plane and to one another. Relationships like horizontal, vertical, parallel, or perpendicular are used. By applying geometrical constraints the number of dimensional constraints
required to fully constrain the model is reduced. Applying the correct geometrical constraints prevents unwanted changes to a feature when geometry or dimensions are modified.

Since the geometrical constraint symbol displays and the constraints are automatically applied as the sketch is drawn, you have control on which constraints are applied to the
objects as you are drawing the sketch. Constraints can be added while creating the sketch or by editing the sketch after the solid model is constructed. The geometrical constraints
taught in this module are shown in Figure 4-4. Additional geometrical constraints will be taught throughout the Inventor book.

USER TIP: If you draw an incorrect line, you can click the Undo icon to remove it and insert it again. See Module 2, Undo and Redo Commands. It is sometimes easier to undo
rather than deleting the line. This will only work if you click Undo icon immediately after you inserted the line and have not exited the LINE command.

Geometrical Constraints

Constraint Symbol Icon Definition

A vertical constraint is applied to a line that lies on or is

Vertical | iM parallel to the Y axis of the coordinate system.
- A horizontal constraint is applied to a line that lies on or
Horizontal — Teer is parallel to the X axis of the coordinate system.

A perpendicular constraint is applied to two lines that

Perpendicular are at right angles to each other.

i 5 A parallel constraint is applied to two lines that are
Parallel - parallel to each other.

A reference constraint is applied to reference geometry

Reference None -i" that is projected onto the sketching plane.
A coincidence constraint is applied to two peints or
Coincidence None L endpoint of lines that are constrained to same point.

Figure 4-4
Geometrical Constraints

Projecting Reference Geometry

Projected reference geometry is geometry that has its position fixed relative to the sketching plane it resides on. Objects in the sketch are constrained with geometrical or
dimensional constraints to the reference geometry to constrain it to the sketching plane. If the objects in the sketch are not constrained to the sketching plane, they will free float. A
sketch that is not constrained to the sketching plane can never be fully constrained.

Inventor allows reference geometry to be projected in many different methods and uses. Many of these methods will be covered in the Inventor book. In this module, projecting the
Center Point onto the plane of the Base sketch is taught.
Snapping

It is absolutely imperative that, when required, you snap to grids or locations on objects when drawing 2D sketches. Snapping to these locations ensures that the sketch is drawn
accurately and constrained correctly. Inventor has many different snapping locations and they will be taught throughout the Inventor book. For now, the snap locations shown in
Figure 4-5 should be used when drawing sketches. Study the figure before starting the workalong.
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Snap Locations

Mode Icon How they appear in Inventor

Grid location but not on to an
Grid - Location in space @ object.

(Snapping to a grid location)

Endpoint - Midpoint -
Point [ J

(Snapping exactly onto the
endpoint of an existing object)

Snapping to the endpoint of an
object.

Snapping to the midpoint of a

-

Endpoint Icon {/ " ¥ line
(Snapping onto the endpoint of W

an existing object)

_4;,1 Snapping onto an object but

Midpoint Icon ) not at any specific location on
(Snapping onto the midpoint of Lird the object.

an existing object)

On the Object Icon /—-,\;‘/
(Snapping onto an existing ( 7
abject but not an exact location b4
on the object)
Figure 4-5

Snap Locations and Symbols

Inventor Command: PROJECT GEOMETRY

The PROJECT GEOMETRY command is used to project geometry to a fixed position on the 2D sketch plane.

Shortcut: none
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Inventor Command: LINE

The LINE command is used to draw lines on a sketch.

Shortcut: L

m
- —

2

n Line | Circle  Arc
ach” 5= . -

Inventor Command: LOOK AT
The LOOK AT command is used to change the users viewpoint to view the model or sketch perpendicular to the selected object, edge, or plane.

Shortcut: PAGE UP

» | Search Hel
View
" W pan «

@, Zoom All + % Previous -

Finish
hts ~ > Omit - {2} Home View  Sketch
Navigate Exit

ons -

Lines

Lines are the drawing objects that are used the most when drawing 2D sketches. A line is defined as the shortest distance between two XY coordinate locations. Once a line is
drawn, Inventor knows the location of its endpoints as well as the midpoint of the line. Other lines or drawing objects can be drawn by snapping to those locations. See Figure 4-6.
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Figure 4-6
ALine

Base Sketch

The Base sketch is the first 2D sketch drawn in a new part. After the Base sketch is complete, it is extruded or revolved to create the Base model. Before drawing the Base sketch,
you should study the model being constructed to determine the best plane to draw it on. The best view to use is the view with the most complex contour shape that does not contain
arcs and curves. Draw the lines using lengths close to the finished dimensions. They do not have to be 100% accurate in length. The following rules should be followed when
drawing the base sketch.

1. The objects in the sketch must meet exactly at their endpoints and cannot overlap.

2. The objects must form a perfect closed polygon and cannot contain any gaps.

3. The objects must have geometrical constraints applied to control the shape of the sketch.

4. Leave fillets and chamfers out of the original sketch. They can be added to the model after it is created. This is taught in Module 15.

X0Y0Z0

The two bold grid lines on the sketching plane represents the X and Y axis of the Cartesian Coordinate System. The axis lines display can be either enabled or disabled. It should
currently be enabled. The horizontal line is the X axis and the vertical line is the Y axis. The point where they intersect is X0Y0Z0 of the sketch. Z is always zero since it is a 2D
sketch.

The location of X0Y0Z0 on the Base sketch is a very important. You should pick its location on sketch carefully since it dictates the location of X0Y0Z0 on the completed model.
See Figure 4-7.

\ X0YO0

Figure 4-7
X0YO Origin Location

The Coordinate System Indicator shows the X, Y, and Z axis. The arrows always point in the positive X, Y, and Z direction. The red arrow is the X axis , the green arrow is the Y
axis, the blue arrow is the z axis. See Figure 4-8 and 4-9.
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Figure 4-8
Coordinate System Indicator
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Figure 4-9

The Graphic window in 2D Sketch Mode [Click to see image full size]

AUTHOR’S COMMENTS: Your Graphic window should appear black as shown in the upper figure below while the Graphic window figures shown in future modules in the
Inventor book will have a white background as shown in the lower figure. I used the white background in the book because they displays better.
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MUST KNOW: Inventor allows files to be created in the units of inches, feet, millimeters, centimeters, meters, and microns. In the Inventor book, the units that are used are either
inches or millimeters. When you start a new file, the template file you select sets the default units for that file.

WORK ALONG: Drawing the Base Sketch

Step 1

Start Inventor. Ensure that the current project is Inventor Course.

Step 2

Click the NEW command and start a new part using the template: English-Modules Part (in).ipt.
Step 3

Change to Model mode by clicking in the Finish sketch icon.

Step 4

Save the part file with the name: Inventor Workalong 04-1. The Graphic window should appear similar to the figure. (Figure Step 4)

Figure Step 4 [Click to see image full size]

Step 5
Change to Sketch mode by right clicking Sketch1 in the Browser bar and click Edit Sketch. (Figure Step 5A and 5B)
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Figure Step 5A

.

n S5

‘E LT -3mTn

Figure Step 5B [Click to see image full size]
AUTHOR’S COMMENTS: The Graphic window is now in Sketch mode.

Step 6

The 3D model that you are constructing in this workalong is shown in the figure. (Figure Step 6A)

Figure Step 6A

AUTHOR’S COMMENTS: Note the location of X0Y0ZO0 icon. The icon’s vertex is located at X0Y0Z0. The red arrow points in the positive X direction, the green arrow points in
the positive Y direction, and the blue arrow points in the positive Z direction.

AUTHOR’S COMMENTS: The first thing that you must do before you draw the Base sketch is to select the view with the most complex contour of the model. In this model, it is
the top view as shown in Figure Step 6B.

Figure Step 6B
Step 7

Press F6 to change to the Home view. (Figure Step 7)
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Figure Step 7 [Click to see image full size]

AUTHOR’S COMMENTS: You can draw a sketch in a 2D view or a 3D view. I show in the book drawing in different views. You can draw the sketch in the view that works best
for you.

Step 8

Click the PROJECT GEOMETRY command. Note the Status bar, it displays the command prompt. Expand the Origin folder in the Browser bar and click Center Point. Press Esc to
end the command and note that after you do that, the Status bar displays the Ready prompt. That means there is no current command. (Figure Step 8A, 8B, 8C, and 8D)

Tool

. i [y Fillet - = 5 Move Af
A Tet - = s Copy -3
Circle  Arc  Rectangle Project ~
2 = = 1= Point Geometry *| () Rotate —|-
e S Project Geometry ‘
4ZF Project Cut Edges
Figure Step 8A

| =

Select edge, vertex, work geometry, or sketch geometry to project
Figure Step 8B

T | #h

) nventor Workalong 04-L.ipt
T view: Master
EF [ Origin
Y2 Plane
XZ Plane
XY Plane
[2]% ais
[y pods
[z axis
¥
) sketch1
(D End of Part

Figure Step 8C

I

Ready

Figure Step 8D
Step 9

Click the LOOK AT command. Move the cursor onto the Browser bar and click the XY Plane. The Graphic window will change to display the top view. Press Esc to end the
command. (Figure Step 9A, 9B, and 9C)

+ | Search Hel|
View [

T v

@, Zoom All + + Previous -

Finish
hts ~ & Orbit - {a} Home View  Sketch
Navigate Exit
Figure Step 9A
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Figure Step 9B
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Figure Step 9C [Click to see image full size]
Step 10

Press F8. It enables the display of the geometrical constraint icons. To this point, there is only one geometrical constraint applied to sketch. It is the Reference constrain that was
applied when you projected the Center Point using the PROJECT GEOMETRY command in Step 8. (Figure Step 10)

= a

Figure Step 10

AUTHOR’S COMMENTS: The Reference constraint indicates that the Center Point is fixed to a position on the 2D sketch plane. That means that it cannot be moved on the plane
and fully constrains the sketch up to this point.

Step 11
Press F9 to disable the display of the geometrical constraint icons.

AUTHOR’S COMMENTS: In some computers, other background functions may have taken over the F keys. In that case, right- click somewhere in the Graphics window and
then click on Hide All Constraints.

Step 12

Move the cursor somewhere in the Graphic window and right click the mouse. In the Right-click menu, ensure that Snap to Grid is enabled. (Figure Step 12)

Finish 2D Sketch

Show All Degrees of Freedom
/" CreateLine
Update
3
Hide All Constraints )
[+* General Dimension
Create Constraint >
45 Project Geometry

Create Feature L

’ F;gu}e Step 12
AUTHOR’S COMMENTS: Snap to Grid can be also enabled in the Status bar as shown below.

Snap to Grid

Snaps cursor to a specified grid spacing when a sketch command
is active.

| Press F1 for more help

=

Step 13

Click the LINE command. Note the Status bar prompt. Move the cursor to X0Y0Z0 and hold it there. A green snap point will display. That means it is snapping to the Center Point
geometry that was projected in Step 8. While the green snap point is displayed, click the left mouse button. (Figure Step 13A, 13B, and 13C)
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Circle  Arc

Figure Step 13A

—

|Select start of line, drag off endpoint for tangent arc.

Figure Step 13B

Figure Step 13C

AUTHOR’S COMMENTS: When snapping to a point in Inventor, it is important to move slowly. If you move the mouse too quickly after clicking the left mouse button, you may
miss snapping exactly to the desired point.

Step 14

Move the cursor about 4 inches along the positive X axis. Watch the Status bar and it will display the length of the line as the cursor is moved. When it is about 4 inches long and
the Horizontal geometrical constraint symbol and the yellow snap point displays, click the left mouse button. (Figure Step 14A and 14B)

n

T

Figure Step 14A

3875in,0000in  Length=3875in Angle=000deg 1 1

Figure Step 14B

AUTHOR’S COMMENTS: When snapping to a point in Inventor, it is important to move slowly. If you move the mouse too quickly after clicking the left mouse button, you may
miss snapping exactly to the desired point.

Step 15

Move the cursor about 2 inches in the positive Y direction. When the Perpendicular geometrical constraint symbol displays at the same time as the yellow grid snap point, click the
left mouse button. (Figure Step 15A and 15B)

=

—T T

Figure Step 15A

il

h 4

3938in 2000in  Length=2000in Angle=3000deg 1 1

Figure Step 15B
AUTHOR’S COMMENTS: Move slow and deliberate when snapping to objects or grids.

Step 16

Move the cursor about 2 inches in the negative X direction. When the Perpendicular constraint symbol displays and the yellow snap grid point displays, click the left mouse button.
(Figure Step 16A and 16B)

https://workforce.libretexts.org/@go/page/19868



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19868?pdf

LibreTexts*

Figure Step 16A

2438in,2000in  Length=1500in Angle=18000deg 1 1

Figure Step 16B

AUTHOR’S COMMENTS: You do not have to draw lines to their exact length. Just keep them close. It is more important that you are snapping to points and applying the
applicable geometrical constraints.

Step 17

Move the cursor about 2 inches in the positive Y direction. When the Parallel constraint symbol and the yellow snap grid point displays, click the left mouse button. (Figure Step
17A and 17B)

Y

Figure Step 17A

4000in,3938in Length=0000in Angle=000deg 1 1 J

Figure Step 17B
AUTHOR’S COMMENTS: Do not be concerned if the Perpendicular constraint is applied in your sketch. Either the Parallel or Perpendicular constrain will work in this sketch.
Step 18
Move the cursor about 2 inches in the positive X direction. When the Perpendicular constraint symbol and the yellow snap grid point displays, click the left mouse button. (Figure

Step 18A and 18B)

%

Figure Step 18A

2438in,3938 in Length=1938in Angle=20.00deg 1 1 ”

Figure Step 18B
Step 19

Move the cursor about 2 inches in the positive Y direction. When the Perpendicular constraint symbol and the yellow snap grid point displays, click the left mouse button. (Figure
Step 19)
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Figure Step 19

Step 20

Move the cursor about 4 inches in the negative X direction. When the Perpendicular constraint symbol and the yellow snap grid point displays, on the Y axis, click the left mouse
button. (Figure Step 20)

—oh

)y 4

Figure Step 20
AUTHOR’S COMMENTS: Ensure that the yellow grid snap point displays on the Y axis.

Step 21

Move the cursor to X0Y0Z0. When the green snap point and the Perpendicular constraint symbol displays, click the left mouse button. (Figure Step 21)

\(,;

A 4

Figure Step 21
AUTHOR’S COMMENTS: Ensure that green snap point displays before pressing the left mouse button. The green snap point indicates that you are snapping to the projected
Center Point.

Step 22

Press Esc to end the LINE command. Note that the Status bar prompts Ready meaning there is no current command. (Figure Step 22)

Figure Step 22
MUST KNOW: When the Snap to Grid feature is enabled, the points selected will snap to locations on the grid. As a beginner, it is best to draw by snapping to the grid to control

the location and size of the sketch. v snapto Grid
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Step 23
Click the LOOK AT command and change the view to the top or XY plane. If you have trouble, see Step 9.

Step 24
Press F8 to display the geometrical constraint icons. They should appear similar to the figure. (Figure Step 24)

s s

(=,

-4

Figure Step 24
AUTHOR’S COMMENTS: The constraint icons in your sketch may not match the figure exactly.
MUST KNOW: A correctly drawn Base sketch must form a closed polygon. There can be no gaps. Each object in the sketch must meet exactly at their endpoints and cannot
overlap.
Step 25

Move the cursor onto the Horizontal geometrical constraint icon. Note how the bottom line display red to indicate that the constraint is applied to that line. (Figure Step 25)

I o

i - = » ¢

> 1=

Figure Step 25

Step 26

Move the cursor onto a Parallel geometrical constraint icon and note how another Parallel geometrical constraint icon will highlight showing you which two icons match one
another. Note how the two parallel lines will also highlight to indicate that the upper line is constrained to the lower line with a Parallel geometric constraint. (Figure Step 26)

&
&
& = & e
o £
Figure Step 26
Step 27
Move the cursor onto the Perpendicular geometrical constraint icon. Note how the two lines highlight. The vertical line is constrained perpendicular to the horizontal line. (Figure
Step 27)
o——-n
#
& = & .
b £
Figure Step 27
Step 28

Move the cursor onto the small square icon at the bottom right corner of the object. Note how two Coincident geometrical constraint icons will display indicating both line’s
endpoints are at the exact same XY location. (Figure Step 28)
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Figure Step 28
Step 29

Press F9 to disable the display of the geometrical constraint icons. Press F6 to display the Home view. The completed sketch should appear as shown in the figure. (Figure Step 29)
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Figure Step 29 [Click to see image full size]
Step 30
Return to Model mode.
Step 31
Save and close the file.

AUTHOR’S COMMENTS: The final sketch is shown in black as your screen should. Note that two lines are purple and the remainder are blue. If the two lines do not display
purple, redo the workalong. You will learn the importance of this in Module 5.

£ B

?
Qimnch Miateri.. | Options | Cliphoard |  Find | Fshy
Seencn

Begin Measure = - - - - Bit

CreBas w0 5-B-

Pz gh by masie 333230 6 dimensioes nestied 1 1

[Click to see image full size]

Deleting Lines

There are two methods to delete any unwanted drawing object.

Method 1

Ensure that there is no active command and without entering a command, select the drawing object with the cursor. If it is successfully selected, it will change colour. Right click
the mouse. In the Right-click menu, click Delete as shown in Figure 4-9.

Repeat Look At
[ Copy Ctrl+C

Finish 2D Sketch

Display Degrees of Freedom
Delete Coincident Constraint
[¥ snapto Grid
Close Loop

Figure 4-9
Deleting Lines

Method 2
Select the drawing object the same way as in Method 1. When the selected object changes colour, press the Delete key on the keyboard.

AUTHOR’S COMMENTS: Draw some random lines in Sketch mode. Practice deleting the lines a few times until you can do it easily.
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Key Principles
Key Principles in Module 4

Inventor is a true Three Dimensional Parametric Solid Modeling system. A parametric solid model is a 3 dimensional solid model designed with parameters and constraints

[

rather then hard dimensions.
. Geometrical constraints are used to apply geometrical relationships on or between the objects in the 2D sketch. They specify the geometrical relationship the objects have to the

N

sketching plane or one another.
It is absolutely imperative that, when required, you snap to grids or pre-defined locations on objects when drawing 2D sketches. Snapping ensures that the sketch is drawn

w

accurately and constrained correctly.
4. The Base sketch is the first sketch drawn. The Base sketch is extruded or revolved to create the Base model. Before drawing the Base sketch, you should select the view with the

most complex contour shape to draw the sketch on.
Projected geometry is geometry that has its position fixed relative to the sketching plane where it originates. Drawing objects in the sketch are constrained or dimensioned to the

o

projected geometry to constrain it to the sketching plane.

Lab Exercise 4-1

Time allowed: 40 minutes.

) ) Materia
Part Name Project Units Template Color 1
Inventor Lab 04-1 Inventor Course Inches English-Modules Part (in).ipt N/A N/A

Step 1
Start a new part file with the template: English — Modules Part(in).ipt save the file with the name: Inventor Lab 04-1 as shown above.

Step 2

Project the Center Point onto the Base sketch.

Step 3
Draw the Base sketch for the 3D model shown below and apply all of the necessary geometrical constraints. Note the location of X0Y0Z0. (Figure Step 3A and 3B)

T N
<

|
@/

Ee
e T

Figure Step 3A

Figure Step 3B
Base Sketch

AUTHOR’S GEOMETRIC CONSTRAINS: The following figure shows the Base sketch’s geometric constraints suggested by the author to help you learn how to construct and
constrain sketches. It is only the suggested method and if you can complete a fully constrained sketch using different construction methods and constraints, that is what is important.

You may want to compare your construction method and constraints used with the authors.
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Author’s Base Sketch

Lab Exercise 4-2

Time allowed: 40 minutes.

Part Name Project Units Template Color Material
Inventor Lab 04-2 Inventor Course Inches E.ngl.lsh—Modules LR N/A N/A
(in).ipt
Step 1

Start a new part file with the template: English — Modules Part(in).ipt and save the file with the name: Inventor Lab 04-2 as shown above.
Step 2
Project the Center Point onto the Base sketch.

Step 3
Draw the Base sketch for the 3D model shown below and apply all of the necessary geometrical constraints. Note the location of X0Y0Z0. (Figure Step 3A and 3B)

Figure Step 3A

Figure Step 3B Base Sketch
AUTHOR’S GEOMETRIC CONSTRAINS: The following figure shows the Base sketch’s geometric constraints suggested by the author to help you learn how to construct and
constrain sketches. It is only the suggested method and if you can complete a fully constrained sketch using different construction methods and constraints, that is what is important.
You may want to compare your construction method and constraints used with the authors.
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Author’s Base Sketch

This page titled 1.4: Module 4 Sketching Lines is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback (BCcampus) .
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1.5: Module 5 Extruding — Part 1
5
Module 5 Extruding — Part 1

Wally Baumback

Learning Outcomes

When you have completed this module you will be able to:

1. Describe dimensional constraints, linear dimensions, driving and driven dimensions.
2. Apply the GENERAL DIMENSION command to insert the necessary linear dimensions to fully constrain Base sketches.
3. Describe and apply the EXTRUDE command to extrude Base sketches to create the 3D Base model.

Dimensional Constraints

Unlike geometrical constraints, that are used to apply geometrical relationships between the objects in the sketch, dimensional
constraints control and report the size of the geometry. Dimensional constraints are sometimes called parametric dimensions. To
fully constrain a 2D sketch, driving dimensions must be applied. A driving dimension is a parametric dimension controlling the size
of the object. Inventor will automatically change the overall model to conform to the driving dimensions maintaining the existing
geometrical constraints that were assigned in the sketch. Objects of the sketch that are not dimensioned will change to adapt when a
driving dimension is applied or an existing driving dimension is changed.

Add only the number of driving dimensions that are required to ensure that the model maintains the desired size and shape.
Inventor will issue a warning when a dimension is added that over-constrains the sketch. Only driven dimensions will be allowed to
be added to a fully constrained sketch.

A driven dimension is a non-parametric dimension that does not constrain the object. It only displays the current value of the

geometry that it is applied to. Driven dimensions are automatically enclosed in parentheses to distinguish them from driving
dimensions. You can add as many driven dimensions to the sketch as you wish.

Base Model

After the Base sketch is complete and is fully constrained, it is ready to be extruded or revolved to create the base model. The Base
model is the solid model created from the base sketch by extruding or revolving it. In this module, only extruding the Base sketch
to create the Base model is taught. The simplest definition of an extrusion is it adds depth to the Base sketch to create the Base
model. See Figure 5-1.

The Base Sketch
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The Extrusion

The Base Model
Figure 5-1

Inventor Command: EXTRUDE

The EXTRUDE command is used to extrude a 2D sketch to create or edit a 3D solid model.

Shortcut: E

@ @T @ & Sweep

i) Loft
Start g Extrude| Revolve
2D Sketch 2 Coil

Sketch Crea

Dimensioning Sketches

There are many different types of dimensions available to the operator to dimension sketches. The different dimensioning types
will be taught throughout the Inventor book. In this module, inserting object linear dimensions is taught.

Linear Dimensions

A linear dimension is a dimension measuring the delta X or the delta Y distance between the two XY locations or endpoints of a
line. See Figure 5-2. Linear dimensions are always either horizontal (delta X) or vertical (delta Y). A linear dimension cannot be
used to dimension the true length of an inclined line. It will only dimension the true length of a line if the line is horizontal or
vertical. If both endpoints of a line lie on the same axis, it can only be dimensioned in one delta direction. Since all lines that were
drawn to this point in the book were either horizontal or vertical, linear dimensions will be used for all of the dimensions inserted in

this module.
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DELTA X

DELTA Y

LINE

Fig 5-2
Linear Dimensions Applied to
Horizontal and Vertical Lines
Object Linear Dimensions
To insert an object linear dimension, enter the GENERAL DIMENSION command and move the cursor onto the line to be
dimensioned. When the two headed arrow icon appears, click the left mouse button to select the line as shown in Figure 5-3. After
selecting the line, move the cursor in the direction to select the location of the dimension. Click the mouse at the desired location of

the dimension.

Figure 5-3 Object Linear Dimension
Icon

Inventor Command: GENERAL DIMENSION

The GENERAL DIMENSION command is used to create driving or driven dimensions on a sketch.

Shortcut: D

H_

/, @ /‘ 372 Rectangular r—1 Lo
Circular

e Circle Arc @ Dimension S

5 - W Mirror EE

Pattern Con

WORK ALONG: Dimensioning and Extruding the Base Sketch

Step 1
Using the OPEN command, open the part file: Inventor Workalong 04-1 that you completed in Module 4.

Step 2

Change to Sketch mode by editing Sketch1 in the Browser bar. Press F6 to change the view to the Home view. (Figure Step 2)
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Figure Step 2

AUTHOR’S COMMENTS: Two lines of the sketch should appear purple and the remainder blue. The purple lines are constrained
while the blue ones are not. The reason the two lines are constrained is because they have one endpoint snapped to the Center Point
(X0Y0), which is constrained (projected) to the sketching plane. In this workalong, you will be adding dimensional constrains to

fully constrain the sketch.

[ origin
] sketch1

) inventor Workalong 04-1.ipt
- T3 View: Master
(D End of Part

%A Inventor Workalon_ipt | Inventor Workalon i

5.880in, -3.953in |6 dmensonsneeded |1 /|

For Help, pressF1

Step 3
Enter the LOOK AT command and when prompted, select one of the lines on the sketch as shown in the figure. (Figure Step 3A
and 3B)
///-
i

Figure Step 3A

AUTHOR’S COMMENTS: For the beginner, it is sometimes easier to dimension the sketch while it is in a 2D view. While this
step is not necessary, I used it here to show you different methods of working on the sketch.
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[E]sketch1
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Figure Step 3B
Step 4

Enter the GENERAL DIMENSION command by pressing D on the keyboard. Move the cursor onto the left vertical line. When the
Two Headed Arrow icon appears, select the line by clicking the left mouse button. (Figure Step 4)

It

F 3

—T';

Figure Step 4

AUTHOR’S COMMENTS: It is best to dimension starting at lines that snapped to the Center Point (X0Y0). Create dimensioned
in both directions moving around the sketch until the sketch is fully constrained.

Step 5

Move the cursor to the left and drag the dimension. Inventor will measure the delta Y length of the line, since it is a vertical line,

and display its actual length. In this case, it is 6.0 inches long. Since that is the desired length, accept it by clicking the green Check
icon. (Figure Step 5)
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Edit Dimension : d28 >
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Figure Step 5

Step 6
Continue to add linear dimensions to fully constrain your sketch. If the length of the lines are correct, accept the dimension. If they
are incorrect, change the dimension in the edit box to the actual dimension of the line and then accept it by clicking the green

Check icon. (Figure Step 6A, 6B, 6C, and 6D)

EEbdN

=3 4,000 =

] v|

Figure Step 6A

2.000

[Edit Dimension : d2 )
. 0000000 i) 7| ISSSS

Figure Step 6B
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Figure Step 6C
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Figure Step 6D

Step 7
When complete, there should be six driving dimensions. (Figure Step 7)

=3 4.000 ==

+2.000

F=-1.500—F=
T 12,000

4.000

Figure Step 7

Step 8
Add one more dimension as shown in the figure. Note that Inventor will issue a warning that the dimension over-constrains the
sketch. Click the Accept button to add it as a driven dimension. (Figure Step 8A and 8B)

https://workforce.libretexts.org/@go/page/19869



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19869?pdf

LibreTexts*

(2.000)

|
h

Figure Step 8A

AUTHOR’S COMMENTS: This step is not necessary to fully constrain the sketch. Driven dimensions are added for reference

only.
Autodesk Inventor Professional - Create Linear Dimension‘
@Ackhg this dimension will over -constrain the sketch. Choose Accept to aeate a Driven
Figure Step 8B
Step 9

Without entering a command, move the cursor onto the 2.000 dimension as shown in the figure. When the Move icon displays,
click and hold the mouse button down and drag the dimension to the new location shown in the figure. (Figure Step 9A and 9B)

Lty

==+1.500—=
Figure Step 9A

- a¥al

A
- ) — — — e
£
N
L]
(=]
o

==+1.500
Figure Step 9B

AUTHOR’S COMMENTS: I use the Move icon to centre the numbers in the dimensions after I complete the sketch. This is not a
necessary step but makes the sketch appear more professional.

USER TIP: Instead of clicking the green Check icon to accept the displayed dimension in the Edit Dimension dialogue box it is
faster to press the Enter key.
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Step 10
The completed sketch should appear as shown in the figures. (Figure Step 10A, 10B, and 10C)
m T
(Z-Ix
A
6.000 2.000
[
=3—1.500—F>
2.
A

r.. 4.000 =

Figure Step 10A

Figure Step 10B

iR Constiained il i

Figure Step 10C
AUTHOR’S COMMENTS: All of the lines in your sketch should appear purple and the Status bar should display Fully
Constrained as shown in Figure Step 10C.

Step 11

Press F6 to change to the Home view. (Figure Step 11)
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Figure Step 11

Step 12
Click the LOOK AT command and change the view to the top or XY plane.

Step 13
Press F8 to display the geometrical constraint icons. You figure should appears similar as shown in the figure. (Figure Step 13)
- 4.000 ot
¢ ¢
] il {3 ]
(2.000)
¢ N
] 3, 3
6.000 2.000 &
| &
|79, {3
F==t—1.500—F&=
#2000
L = ¢
@——- {3
4.000

Figure Step 13

AUTHOR’S COMMENTS: Your geometrical constrains may not match the figure exactly. Just ensure that the sketch is fully
constrained.

Step 14

Enter the EXTRUDE command. The Extrude dialogue box will display. The model being drawn is 5 inches high as shown in the
figure. Set the Output box to Solid, the Extents to Distance of 5 and the Extrude Direction to positive Z as shown in the figures.
(Figure Step 14A and 14B)
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Figure Step 14A

Extrude
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Figure Step 14B [Click to see image full size]

AUTHOR’S COMMENTS: Note that Inventor will, by default, attempt to extrude in the positive Z direction. This extrude
direction can be reversed, when required.

Step 15

The completed solid model should now appear as shown in the figure. (Figure Step 15)

Figure Step 15
Step 16

Find the Appearance pull-down menu and select the arrow to pull down the Color list. Ensure that the library: Inventor Material
Library is enabled at the bottom of the list. (Figure Step 16A and 16B)
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Appearance

Displays the Appearance Browser. Select an appearance, then use

the tools or context menu commands to assign it to a face,
feature, or object.

Press F1 for more help

Figure Step 16A

EAluminun ~|@ & fo 4
& Aluminum Cast

B 2nodized - Black

Ml Anodized - Light Gray
M Asphalt 2

|| Beige

B Circular Mosaic - Black & Wl-niteiI !

B Clear

@ Clear - Blue J
Favorites

Autodesk Material Library
Autodesk Appearance Library
|q/ Inventor Material Library

Figure Step 16B

Step 17

In the Appearance pull-down menu, select the color: Aluminum Polished as shown in the figure. (Figure Step 17)

rvironmenll  FR Sguare - Medium Blue
- WA 12in Running - Burgundy -
el -1|r1 Sguares - Mosaic Blue

B din Square - Light Blue
M 4in Square with [nset Diamond L
[l 4in Squares - Mosaic Beige
“Aluminum - Dark
ﬂAIuminum - Flat
EAIuminum - Polished

& Aluminum Cast

W Anodized - Black
L= I

Figure Step 17

AUTHOR’S COMMENTS: Ensure that you use the Appearance pull-down list and not the Material pull-down Figure Step 17
list to the left of the Appearance pull-down list. The Material pull-down list will be covered in Module 20.

AUTHOR’S COMMENTS: If your Inventor software does not include Inventor Material Library, you can use either the Autodesk
Material Library or the Autodesk Appearance Library to set the colors specified in the book.

Step 18

The completed part or model should appear as shown in the figure. (Figure Step 18)
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Figure Step 18

AUTHOR’S COMMENTS: The colour only changes the model to appear as the assigned colour. It does not specify the material
that the solid model is made from. That will be taught in Module 20.

Step 19
Save and close the part file.

MUST KNOW: A driving dimension is a parametric dimension controlling the size of the object. Inventor will automatically
change the overall sketch to conform to the driving dimensions maintaining the existing geometrical constraints that were used in
the design.

=+—2.000——F&=

Driving Dimension

A driving dimension is shown below. A driven dimension is a non-parametric dimension that does not constrain the object. It is
inserted for reference only and is always displayed enclosed in brackets as shown below.

|-e-(1.500)—|3-|

Driven Dimension

USER TIP: When you open the Extrude dialogue box for the first time, the Marking menu will display on top of the extruded
model. You will not be using that menu in the Inventor book.

Extrude

T

M Frafie &
Elsoe @
Output EI
ale)
@ &t

'y

[Click to see image full size]

USER TIP: Click the bottom right arrow and enable Pin Mini-Toolbar Position and Auto Fade.
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v | Pin Mini-Toolbar Position
v | Auto Fade

Drag the Marking menu to bottom right corner of the Graphic window. It will remain there for the duration while you working on
the Inventor book. After you complete the book, you can use change the settings to use the menu any way the works for you.

o ol

v :
oo Hel: B

elect a fratue o1 demmnun i

[Click to see image full size]

MUST KNOW: Knowing When the Sketch is Fully Constrained It is very important to know when a sketch is fully
constrained. A fully constrained sketch is complete and is ready to be extruded or revolved to create or edit the solid model. When
the colour scheme is set to High Contrast, the background is black and the lines that are constrained will display purple. The lines
that are not yet constrained will display blue. When the sketch is fully constrained, all of the lines in the sketch will display purple.
Inventor also reports the current constraint status on the Status bar. See the figures below.

in 1 dimensions needed 1 1

Sketch Partially Constrained
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|
in Fully Constrained 1 1

Sketch Fully Constrained

A special Pinned icon will display in Browser bar on sketches that are fully constrained as shown to the figures.

¥
. @Par'@

+ ?3- View: Master
+1- [] Origin
- {i2] sketch1
v e 1
(=] Sketchl | L Qengofpart

Key Principles
Key Principles in Module 5

1. Unlike geometrical constraints, that are used to apply geometrical relationships of the objects in a 2D sketch, dimensional
constraints control and report the size of the geometry.

2. To fully constrain a 2D sketch, driving dimensions must be applied. A driving dimension is a parametric dimension controlling
the size of the object. Inventor will automatically change the overall object to conform to the driving dimensions maintaining
the existing geometrical constraints that were assigned in the sketch.

3. A driven dimension is a non-parametric dimension that does not constrain the sketch.

4. It is very important to know when the sketch is fully When it is fully constrained, the sketch is complete and it is ready to be
extruded or revolved to create the Base model. When the background colour scheme is set to High Contrast the constrained
lines will display purple and lines that are not yet constrained will display blue. When the sketch is fully constrained, all of the
lines in the sketch will display purple.

5. After the Base sketch is complete and is fully constrained, it is ready to be extruded to create the Base model. The Base model
is the solid model created from the Base sketch.

Lab Exercise 5-1

Time allowed: 40 minutes.

Part Name Project Units Template Color Material

English-Modules
Part (in).ipt

Inventor Lab 04-1 Inventor Course Inches Zinc Chromate 2 N/A

Step 1
Open the file: Inventor Lab 04-1.ipt that you saved in Lab Exercise 4-1 in Module 4.

Step 2
Using the SAVEAS command, save the file with the name: Inventor Lab 05-1.ipt.
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Step 3
Insert the necessary driving dimensions to fully constrain the sketch. Add at least one driven dimension. (Figure Step 3A, 3B, and
30)
k-
X
Figure Step 3A
3D Model
Figure Step 3B
Base Sketch Dimensioned
Figure Step 3C
The Base Sketch Fully Constrained [Click to see image full size]
Step 4

Extrude the sketch to create the Base model and apply the colour shown above. (Figure Step 4)
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Figure Step 4
Completed
3D Solid Model

Home View
AUTHOR’S GEOMETRIC CONSTRAINTS: The following figure shows the Base sketch’s construction method plus geometric
and dimensional constraints suggested by the author to help you learn how to construct and constrain sketches. It is only the
suggested method and if you can complete a fully constrained sketch using a different construction method and constraints, that is
what is important. You may want to compare your construction method and constraints used with the authors.

6.000
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W ¢
. T 2.000
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g 1Y b
4.000 £ £
(3.000) ~s—1.500—=-]
£ = «
5 e
L 2.000 =

[Click to see image full size]

Lab Exercise 5-2

Time allowed: 40 minutes.

Part Name Project Units Template Color Material
Chrome — Polished
Inventor Lab 04-2 Inventor Course Inches N/A Blue N/A
Step 1

Open the file: Inventor Lab 04-2.ipt that you saved in Lab Exercise 4-2 in Module 4.

Step 2
Using the SAVEAS command, save the file with the name: Inventor Lab 05-2.ipt.

Step 3

Insert the necessary driving dimensions to fully constrain the sketch and add at least two driven dimensions. (Figure Step 3A, 3B,
and 3C)
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Figure Step 3A
3D Mode

008
\\bé” -

Figure Step 3B
Base Sketch Dimensioned [Click to see image full size]

Figure Step 3C
Base Sketch Fully Constrained [Click to see image full size]

Step 4

Extrude the sketch to create the Base model and apply the colour shown above. (Figure Step 4)
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Figure Step 4
Completed 3D Solid Model
Home View

AUTHOR’S GEOMETRIC CONSTRAINS: The following figure shows the Base sketch’s construction method plus geometric
and dimensional constraints suggested by the author to help you learn how to construct and constrain sketches. It is only the
suggested method and if you can complete a fully constrained sketch using a different construction method and constraints, that is
what is important. You may want to compare your construction method and constraints used with the authors.
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[Click to see image full size]

This page titled 1.5: Module 5 Extruding — Part 1 is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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1.6: Module 6 Competency Test No. 1 Open Book
6

Module 6 Competency Test No. 1 Open Book

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Within a one hour time limit, complete a written exam and a lab exercise.

The Inventor book was written with competency based modules. What that means is that you have not completed each module until
you have mastered it. The Competency Test module contains multiple choice questions and a comprehensive lab exercise to test
your mastery of the set of modules that you completed. There are no answers or keys supplied in a Competency Test module since
it is meant to be checked by your instructor. If there are any parts of this module that you have trouble completing, you should go
back and reread the module or modules containing the information that you are having trouble with. If necessary, redo as many lab
exercises required until you fully understand the material.

If you are Completing this book:

o Without the aid of an instructor, complete the written test and the lab exercise.
¢ In a classroom with an instructor, the instructor will give instructions on what to do after you have completed this module.

Multiple Choice Questions
Select the BEST answer.

1. What keyboard key is used to end the current command?

A. CTRL
B. TAB

C. ESC

D. SHIFT
E. ENTER

2. An Inventor is designed to logically organize, store and manage the valid links to the files that are created for
each undertaking.
A. 3D Model
B. Project
C. Design
D. 2D Sketch
E. Menu

3. What command is used to zoom the model or the 2D sketch to display the complete model or sketch in the graphic window?
A. Z00OM
B. PAN
C. ISOMETRIC
D. ZOOM ALL
E. LOOK AT

4. What are all files created in Inventor called?

A. Designs

B. Drawings
C. Files
D. 3D Models
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E. 2D Sketches

5. What command is used to change the viewing position of the model or sketch to a known home view or isometric view?

10.

A. ZOOM

B. PAN

C. HOME VIEW

D.ZOOM ALL

E. LOOK AT
What is the name of the Inventor file that must be used by the operator when creating any new file?
A. Design file

B. Drawing file

C. Model file

D. Template file
E. Sketch file

. What term describes the process of applying geometrical relationships of objects to one another in a 2D sketch?

A. Object snapping

B. Dimensional constraints
C. Parametric solid modeling
D. Driven dimensions

E. Geometrical constraints

. What file extension is assigned to a part file?

IPT
1JP
JAM
IDW
PN

moow>»

. When drawing a base sketch that must be extruded to create the solid model there is a list of rules that should be used. Which

one of the following rules is false?

A. Select the view with the most complex contour shape.

B. Draw the lines using dimensions close to finished dimensions.

C. The objects in the sketch must meet at their endpoints and cannot overlap.

D. The objects in the sketch must have geometrical constraints applied to control the shape.
E. The objects in the sketch cannot be a closed polygon.

What term describes the process of controlling and reporting the size of the geometry in a 2D sketch?
A. Object snapping

B. Dimensional constraints

C. Parametric solid modeling

D. Driven dimensions

E. Geometrical constraints

Lab Exercise 6-1

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab English-Modules .

Inventor Course Inches . Aluminum — Flat N/A
06-1 Part (in).ipt
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Step 1

Start a new part file with the template: English- Modules Part(in).ipt, and save the file with the name: Inventor Lab 06-1, as shown

above.

Step 2
Project the Center Point onto the Base sketch.

Step 3

Draw the Base sketch for the object shown in the figure and apply all of the necessary geometrical constraints to maintain the shape
of the sketch. Note the location of X0YO0Z0. (Figures Step 3A and 3B)

Figure 3A
Base Sketch [Click to see image full size]

L

- -’T% J{’.'O(J
Figure Step 3B
3D Model [Click to see image full size]

Step 4

Insert the necessary driving dimensions to fully constrain the sketch. Add at least 1 driven dimension.

Step 5
Ensure that the sketch is fully constrained and all lines display purple. (Figure Step 5)

Figure Step 5
Fully Constrained Base Sketch [Click to see image full size]
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Step 6
Extrude the sketch to complete the Base model and apply the color: Aluminum — Flat (Figure Step 6)

Figure Step 6
Completed Solid Model — Home View

This page titled 1.6: Module 6 Competency Test No. 1 Open Book is shared under a CC BY license and was authored, remixed, and/or curated by
Wally Baumback (BCcampus) .
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2.1: Module 7 Extruding — Part 2
7
Module 7 Extruding — Part 2

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe how to construct a solid model using multiple sketches, linear dimensions, plus joining and cutting extrusions.
2. Describe and apply the 2DSKETCH command to create 2D sketches on a solid model. Extrude the sketches to either join
them to or cut them from the solid model.

Point to Point Linear Dimensions

A point to point linear dimension is a dimension measuring the delta X or the delta Y distance between two points of an existing
object or objects. The points, which are normally the endpoints of a line, could also be centre points of circles or arcs as you will
see in future modules. If the points both lie on the same X or Y axis, the dimension can only inserted in one direction. If the points
do not lie on the same axis, you have the choice of inserting either the delta X or the delta Y dimension. See Figure 7-1. The three
steps used to insert a point to point linear dimension are shown below.

DELTA X

DELTA Y

Figure 7-1
Linear Dimensions Applied To an Inclined Line

by

Step 1

Step 2
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Step 3

Inventor Command: 2D SKETCH

The 2D SKETCH command is used to create a 2D sketch on a sketching plane or onto an existing 3D solid model.

Shortcut: S

3D Model

Z @&

Stat | Extrude Revolve
2D Sketch

Sketch

WORK ALONG: Constructing a Solid Model Using Multiple Sketches
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2

Enter the NEW command to start a new part file using the template: Metric-Modules Part (mm).ipt.

Step 3
Save the file with the name: Inventor Workalong 07-1. (Figure Step 3A and 3B)

é?\l\/\

I\

Figure Step 3A
Solid Model — Home View

AUTHOR’S COMMENTS: Two views of the model that you will be constructing in this workalong are shown below. Note the
location of X0Y0ZO0.
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Figure Step 3B
Solid Model — Rotated View

Step 4

Edit Sketch 1 and enter the PROJECT GEOMETRY command and project the Center Point onto the sketching plane. Press Esc to
exit the command. (Figure Step 4)

Model~ R
7| 44
Inventor Workalong 07-Lipt
T5= View: Master
=1~ [ Origin
[ ¥z Plane
— [1%z Plane
[EH % Plane
[]x axis
| L]y Axis

— [z axis
—gsmemlgﬁ}'
' (D end of Part

Figure Step 4

Step 5
Draw the Top view of the model starting at X0Y0ZO0. This is the Base sketch. (Figure Step 5)

F 3

Figure Step 5

AUTHOR’S COMMENTS: Since the most contoured shape of the model is the Top view, this is the view the should be drawn
first.

Step 6

Add 4 driving dimensions to fully constrain the sketch. Add 2 driven dimensions.
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Step 7

Press F8 to display the constraints. (Figure Step 7)
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The sketch should now be fully constrained and all the lines display purple on a black background. (Figure Step 8)

Figure Step 7
Step 8

Fully Constrained 1 1

Figure Step 8
Step 9

Press F6 to change the view to the Home view. Click the FINISH SKETCH command to return to Model mode. (Figure Step 9)

Figure Step 9
Step 10

Enter E to execute the EXTRUDE command and extrude the model 100 mm in the positive Z direction. (Figure Step 10)
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Step 11
The solid model should appear as shown in the figure. (Figure Step 11)

Figure Step 11

Step 12

Click the 2D SKETCH icon and when prompted, select the right side plane as shown in the figure. Exit the command and the grid
will display on the plane in Sketch mode. Press F6 to change to the Home view. (Figure Step 12A, 12B, and 12C)

Figure Step 12A

Figure Step 12B
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Figure Step 12C

Step 13

Enter L for the LINE command and start the first endpoint of the line by snapping onto the plane edge line. (Figure Step 13)

L=

Figure Step 13

AUTHOR’S COMMENTS: The exact location on the line is not important. Guess at a location about 25 millimeters from the top.
It MUST, however, be snapped onto the edge.

Step 14

Draw three lines, applying perpendicular geometrical constraints and snapping back onto the edge. Guess at the length of the lines
making them approximately the correct length. (Figure Step 14)

Figure Step 14
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Step 15
Press F8 to display the constraint icons. (Figure Step 15)

&

Figure Step 15
AUTHOR’S COMMENTS: Your constraints may not match the figure exactly.
Step 16

Enter D for the GENERAL DIMENSION command. Move the cursor to bottom corner of the model. When a small point
highlights, click the mouse. (Figure Step 16)

.

Figure Step 16
Step 17

For the second point of the dimension, click the end of the line as shown in the figure. Locate and set the dimension to 25. (Figure
Step 17A and 17B)
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Figure Step 17A

Edit Dimension : d10
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Figure Step 17B

Step 18
Add two additional dimensions to fully constrain it. (Figure Step 18A, 18B, and 18C)
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Figure Step 18A

Figure Step 18B

Fully Constrained [1 [1 [N

Figure Step 18C

Step 19
Enter E for the EXTRUDE command. (Figure Step 19)
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Figure Step 19 [Click to see image full size]
Step 20

Set the Extents to To, the type to Cut and select the back face to locate where to extrude to. (Figure Step 20)

Extrude L= )
Shape | More
Extents.
Profle e -
[5] solds =
Ot &)L
T
A

Figure Step 20 [Click to see image full size]
Step 21

Your model should appear as shown in the figure. (Figure Step 21)

Figure Step 21
Step 22

Click the 2D Sketch icon and select the top plane to start a new sketch. Orbit the model to match the figure. (Figure Step 22)
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Figure Step 22

Step 23

On the sketch, draw a line across the corner. Make sure that you snap both ends of the line to the edges. Guess at the distance from
the corner. (Figure Step 23)

Figure Step 23

Step 24

Draw a line on the opposite side and dimension both lines using four point to point dimensions. (Figure Step 24)

i

Figure Step 24 [Click to see image full size]
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Step 25

Your sketch should be fully constrained as shown in the figure. (Figure Step 25)

Figure Step 25 [Click to see image full size

Step 26
Press F8 to display the constraint icons. (Figure Step 26)

Figure Step 26 [Click to see image full size]
AUTHOR’S COMMENTS: Your constraints may not match the figure exactly.

Step 27

Extrude the sketch using the To Next extents. Select the two profiles to extrude and ensure that you enable the Cut icon. (Figure
Step 27)

Figure Step 27 [Click to see image full size]

USER TIP: Drawing lines on the plane of a 3D model works a little different then drawing lines on a 2D sketch before the model
is extruded. In most cases, Inventor will only allow you to draw one line segment at time when you are drawing a line on the 3D

model. Watch the prompts in the Status bar and you will know when you have to reenter the start point again or you can draw the
next segment continuous.
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Step 28
Change to the Home view by pressing F6. Change the colour of the completed model to color: Light Steel Blue. (Figure Step 28)

Figure Step 28
Step 29

Expand the Browser bar. You can see that the model hierarchy shows the three sketches and an extrusion of each one. (Figure Step
29)

T | d4

E;'u Solid Bodies(1)
T2= View: Master
D Origin

GT Extrusion1
L[] sketch1
P Extrusion2
L[| sketch2
gT Extrusion3
L[] sketchs
@ End of Part

Figure Step 29

Step 30

Save and close the file.

Key Principles
Key Principles in Module 7

1. A point to point linear dimension is a dimension measuring the delta X or the delta Y distance between two points of an existing
object or objects.

2. The 2D SKETCH command is used to create a 2D sketch on a sketching plane or onto an existing 3D solid model.Lab Exercise
7.1
Lab Exercise 7-1

Time allowed: 45 minutes.

Part Name Project Units Template Color Material

Metric-Modul
Inventor Lab 07-1 Inventor Course Millimeters etrie-voduies Steel N/A

Part (mm).ipt

Step 1

Project the Center Point onto the sketching plane.
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Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model. Apply all of the
necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)
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Figure Step 2A
3D Model

e
Figure Step 2B
Suggested Base Sketch

Step 3
Apply the colour shown above. (Figure Step 3)

Figure Step 3
Completed Solid Model — Home View

AUTHOR’S GEOMETRIC CONSTRAINS: The following three figures shows the base and additional sketch’s construction
method plus geometric and dimensional constraints suggested by the author to help you learn how to construct and constrain
sketches. It is only the suggested method and if you can complete a fully constrained sketches using different construction methods

and constraints, that is what is important. You may want to compare your construction method and constraints used with the
authors.
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Author’s Sketch

Lab Exercise 7-2
Time allowed: 45 minutes.

Part Name Project Units Template Color Material

- Metric-Modules .
Inventor Lab 07-2 Inventor Course Millimeters . Chrome — Polished  N/A
Part (mm).ipt

Step 1

Project the Center Point onto the base sketching plane.

Step 2
Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model. Apply all of the
necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A, 2B, and 2C)

o
BT

Figure Step 2A
3D Model — Home View
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Figure Step 2B
A Rotated View of the 3D Model

Figure Step 2C
Suggested Base View

Step 3
Apply the colour shown above. (Figure Step 3)

Figure Step 3
Completed Solid Model — Home View

Step 4

Save the file with the name: Inventor Lab 07-2 as shown above.

AUTHOR’S GEOMETRIC CONSTRAINTS: The following three figures shows the base and additional sketch’s construction
method plus geometric and dimensional constraints suggested by the author to help you learn how to construct and constrain
sketches. It is only the suggested method and if you can complete a fully constrained sketches using different construction methods

and constraints, that is what is important. You may want to compare your construction method and constraints used with the
authors.
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Author’s Base Sketch [Click to see image full size]
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Author’s Sketch

This page titled 2.1: Module 7 Extruding — Part 2 is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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2.2: Module 8 Multiview Drawings
8

Module 8 Multiview Drawings

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe multiview drawings, the glass box principle, the three standard views, object lines, and hidden lines.
2. From a 3D pictorial of an object, draw a multiview drawing using the three standard views.

NOTE: If you understand multiview drawings, object lines, hidden lines, and you can draw the three standard views of an
object, skip this module.

Multiview Drawing

The drafting and design world uses a system of representing a three- dimensional object by drawing two-dimensional views. It is
called a multiview drawing. To explain this system of drawing, the object shown in Figure 8-1 will be used in this module. To draw
a two-dimensional view of one side of the object, place a imaginary plane parallel to the side and project the view of the object
perpendicular onto the plane. This is called orthographic projection. Imagine the plane to a sheet of glass. See Figure 8-2.

Figure 8-1
The 3D Model

NG

Figure 8-2
Projecting the
Two-Dimensional View

The Glass Box Principle

To carry this principal further, place a plane on each side of the object for a total of six planes or sheets of glass to form a glass box.
This is called the Glass Box Principle, see Figure 8-3. Picture unfolding the glass box onto a flat two-dimensional plane as shown
in Figure 8-4. All six views are now visible at the same time.
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Figure 8-3

The Glass Box Principle

TOP

-———1
|

l

il

LEFT SIDE

RIGHT SIDE

REAR

Figure 8-4
The Glass Box Unfolded [Click to see image full size]

The Three Standard Views

In almost all objects, three views are adequate to describe it. In fact, there are many objects that only need two views and some that
only need one view to describe it. The six views are Top, Front, Right Side, Left Side, Rear, and Bottom. The three standard views
are the Top, Front, and Right Side. They must be drawn in the positions shown in Figure 8-5 and they must be aligned.

TOP

FRONT

RIGHT SIDE

Figure 8-5
The Three Standard Views

Picking the Standard Three Views

The three standard views are always selected as shown in Figure 8-6.
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Figure 8-6
Picking the Three Standard Views
Drawing the Views

Usually it is best to draw the view with the most irregular shape first and then project lines to the other two views. For the object in
Figure 8-7, the front view should be drawn first and then the top and right side views are projected. Notice how the views have to
align. Figure 8-7 shows two different methods of projecting lines from the top view to the right side view or vise versa. The

~

45°

\

distance between the views is not important.

Figure 8-7
Two Methods for View Layout and Alignment

Drafting Lesson Object and Hidden Lines
Lines and features that can be seen in the views are drawn with continuous or solid lines. They are called object lines. Even though
they are called object lines, they can be circular in shape. To completely describe an object in a multiview drawing, the drafter must

also show all lines or features that are hidden in that view. They are called hidden lines and their linetype is dashed. Study the
multiview drawing below and take note how the holes going through the object are shown with hidden lines. See Figures 8-8 and 8-

9.
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Figure 8-8
The Model

HIDDEN LINES
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OBJECT LINES

Figure 8-9
The Multiview Drawing of the Model

Key Principles
Key Principles in Module 8

1. The drafting and design world uses a system of representing a three-dimensional object by drawing two-dimensional This is

called a multiview drawing.
2. The three standard views of a multiview drawing are the Top, Front, and Right Side.

3. When drawing a multiview drawing, the three standard views of an object must be drawn in the correct position and must be

aligned. The distance between the views is not important.

Lab Exercise 8-1

Time allowed: 15 minutes.

Step 1

Sketch the Top, Front and Right Side views of the Object 8-1.

Step 2

Use one grid on the model equal to one grid on the drawing. See the example.

Step 3

When complete, check your answers at the end of this chapter.
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Example

AUTHOR’S COMMENTS: Do this lab using paper and pencil. To print a paper copy of the graph paper on your printer, you can
configure and print it free of charge using the website www.printfreegraphpaper.com. Set the graph paper to 1/4" Cartesian graph

paper.

Object 8-1

Lab Exercise 8-2
Time allowed: 60 minutes.

Step 1
Sketch the Top, Front, and Right Side views of each model.

Step 2

Use one grid on the model equal to one grid on the drawing.

Step 3

Check your answers at the end of this chapter. Do not look at the answers until you have completed your sketch.

AUTHOR’S COMMENTS: Do this lab using paper and pencil. To print a paper copy of the graph paper on your printer, you can
configure and print it free of charge using the website www.printfreegraphpaper.com. Set the graph paper to 1/4" Cartesian graph

paper.

Object 8-2
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Object 8-5

Object 8-6
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This page titled 2.2: Module 8 Multiview Drawings is shared under a CC BY license and was authored, remixed, and/or curated by Wally

Baumback (BCcampus) .
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2.3: Module 9 Visualizing 3D Models

9
Module 9 Visualizing 3D Models

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Using multiview drawings, visualize and sketch isometric drawings of 3D models on isometric grid paper.

Visualizing 3D Models

In the first six modules, all of the wireframe models that you constructed were referenced to a given 3D view of the model. Since
most technical drawings used in the drafting and design world are 2D multiview drawings, 3D models must be able to be drawn
using a multiview drawing as a reference to find the model’s shape and dimensions. To construct a 3D model, you must be able to
mentally visualize the 3D model using a multiview drawing as a reference.

.A good way for you to learn to visualize a 3D model from a 2D multiview drawing is to first draw the model as an isometric
drawing. By doing this, it is easier to form a mental image from the multiview drawing. After practicing this for while, you will be
able to visualize and construct 3D models without drawing the isometric first.

120°

s

Figure 9-1
An Isometric Drawing

An isometric drawing is a 2-dimensional drawing that has the XYZ axis drawn at 120 degrees apart as shown in Figure 9-1. In this
module, drawing the isometric on an isometric grid will be taught. An isometric grid has the grid lines drawn at 120 degrees as
shown in Figure 7-2. Figure 9-3 shows a rectangular box drawn on the isometric grid.

Figure 9-2
An Isometric Grid
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Figure 9-3
A Rectangular Box Drawn on an Isometric Grid

WORK ALONG: Sketching an Isometric Drawing of a 3D Model — Part 1

This workalong demonstrates how the multiview drawing of the 3D model, shown in Figure 9-4, is drawn as an isometric drawing.

AUTHOR’S COMMENTS: One grid on the multiview drawing is equal to one grid on the isometric grid.

AUTHOR’S COMMENTS: Complete this workalong using paper and pencil. To print a paper copy of the graph paper on your
printer, you can configure and print it free of charge using the website: www.printfreegraphpaper.com. Set the graph paper to 1/4”
Isometric graph paper.

Figure 9-4
Multiview Drawing

Step 1

Using a pencil and eraser, complete this workalong to create the isometric sketch of the 3D model. (Figure Step 1)

Figure Step 1

Step 2

Sketch the rectangular box using the length, width, and height of the overall size of the 3D model. The overall size of the 3D model
is 6 grids long, 5 grids wide and 5 grids high. (Figure Step 2)
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Figure Step 2
Step 3

Cut the shape away, one view at a time. Draw the Front view first. (Figure Step 3A and 3B)

Figure Step 3B
Step 4

In the Right Side view, remove the top left side of the object to match the multiview’s right side view. (Figure Step 4)
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Figure Step 4
Step 5

In the Top view, remove the bottom right corner to complete the isometric drawing. (Figure Step 5A and 5B)

Figure Step 5B

WORK ALONG: Sketching an Isometric Drawing of a 3D Model — Part 2

This workalong demonstrates how the multiview drawing of the 3D model, shown in Figure 9-5, is drawn as an isometric drawing.

AUTHOR’S COMMENTS: One grid on the multiview drawing is equal to one grid on the isometric grid.

AUTHOR’S COMMENTS: Complete this workalong using paper and pencil. To print a paper copy of the graph paper on your
printer, you can configure and print it free of charge using the website: www.printfreegraphpaper.com. Set the graph paper to 1/4"
Isometric graph paper.
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Figure 9-5
Multiview Drawing

Step 1

Using a pencil and eraser, complete this workalong to create the isometric sketch of the 3D model. (Figure Step 1)

Figure Step 1

AUTHOR’S COMMENTS: Solve one view at time. Pick the view with the hardest contour to start with. In this case, start with

the Front view.

Step 2

The figures show the necessary steps. Try to complete the isometric without looking at the figure. (Figure Step 2A, 2B, 2C, and

2D)

Figure Step 2A
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Figure Step 2D

Key Principles
Key Principles in Module 9

1. 1 An isometric drawing is a 2-dimensional drawing that has the XYZ axis drawn 120 degrees apart.
2. To sketch an isometric circle, first consider which one of the three isometric planes it is located on.

Lab Exercise 9-1

Time allowed: 90 minutes.

AUTHOR’S COMMENTS: Complete this workalong using paper and pencil. To print a paper copy of the graph paper on your
printer, you can configure and print it free of charge using the website: www.printfreegraphpaper.com. Set the graph paper to 1/4"
Isometric graph paper.

Step 1

Using the 4 multiview drawings shown below, using pencil and eraser and the graph paper you printed, sketch the isometric
drawing of each 3D model.
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Step 2
Using what was just taught, draw isometric drawings of the four objects: Object 9-1 to Object 9-4. For the answers, see the end of
this chapter. Try to visualize the 3D model by looking at the multiview drawing and then draw the isometric. Do not look at the

answers until you have done your best to complete the isometric drawing of each object.

Object 9-1

Object 9-2

Object 9-3

Object 9-4
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Object 9-1

Object 9-2

Object 9-3

Object 9-4
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Object 9-1

Object 9-2

Object 9-3

Object 9-4

This page titled 2.3: Module 9 Visualizing 3D Models is shared under a CC BY license and was authored, remixed, and/or curated by Wally

Baumback (BCcampus) .
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2.4: Module 10 2D Sketching Planes
10
Module 10 2D Sketching Planes

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe the three predefined 2D sketching planes and the view of the model that they are on.
2. Construct solid models by drawing the Base sketch on either the Front or Right Side instead of the default Top view.
3. Describe a consumed and an unconsumed sketch.

2D Sketching Planes

Up to this point in the book, the Base sketch has been drawn on the XY plane. The XY plane is the Top view of the model and the default plane as configured
in the templates that are being used to complete the workalongs and lab exercises in the Inventor book. The models that have been constructed up to this
point in the modules were all designed so that the Base sketch was drawn on the XY plane or the Top view. In this module, learning how to construct solid
models by drawing the Base sketch on either the front or right side planes will be taught.

Inventor has p three predefined planes that can be used to draw the Base sketch. They are the XY, XZ, and YZ planes. The XY plane is the Top view, the XZ
plane is the Front view and the YZ is the Right Side view of the model.

Keep in mind the rule that was taught in Module 4. ‘ It is best to draw the Base sketch on the plane that has the most complex contour. Contours with arcs and
curves should be avoided ‘.

The Three Predefined Planes

To help visualize the three predefined planes used in Inventor, the 3D model shown in Figure 10-1 is used in this module. The glass box principle that was
taught in Module 8 is used to help you visualize Inventor’s three predefined planes. See Figure 10-2.

Figure 10-1
The 3D Model
S 5,
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Figure 10-2 The Glass Box

Consumed and Unconsumed Sketches

A consumed sketch is a 2D sketch that has been extruded or revolved to create a 3D solid model. An unconsumed sketch is a 2D sketch that is blank or one
that has not been extruded or revolved.

The Browser bar will display which sketches have been consumed and which ones are unconsumed. See Figure 10-3. Sketch1 is unconsumed while Sketch2,

Sketch3, and Sketch4 have been extruded and are consumed.
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Figure 10-3
Consumed and Unconsumed Sketches

USER TIP: A 2D sketch can be drawn in the orthographic view or in the 3D Home view. In fact, any 3D orbited view can be used. When drawing in a 3D
view, it is always best to draw in the Home view since this helps you maintain a good mental picture of the model.

—

2D Orthographic View

3D Home View

MUST KNOW: Inventor has three predefined planes that can be used to draw the Base sketch on. They are the XY, XZ and YZ planes. The XY plane is the
Top view, the XZ plane is the Front view and the YZ is the Right Side view of the Base model.

WORK ALONG: Working with 2D Sketching Planes
Step 1
Start a new part file using the template: English-Modules Part (in).ipt.

Step 2

In Sketch mode, press F6 to change to the Home view. The Graphic window and the Browser bar will appear as shown in the figure. (Figure Step 2)

3 End af Part

=

Figure Step 2 [Click to see image full size]
AUTHOR’S COMMENTS: This is the Top view or the XY plane since that is Inventor’s default plane. Note that Sketch1 is always on the default plane.

Step 3

In the Browser bar, expand the folder: Origin as shown in the figure. Place the cursor on the XY Plane. Note the orientation of the plane on the sketch.
(Figure Step 3)
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Figure Step 3 [Click to see image full size]

Step 4
Place the cursor on the XZ Plane in the Browser bar. Note the orientation of the plane on the sketch. The XZ Plane is the Front view. (Figure Step 4)

Browser Bar
7| &
fPrarts
Toe view: Master
= [ Origin
[ ¥2 Plane
[ ¥ Plane
[x axis
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Center Point.
] sketch1
(D End of Part

Figure Step 4 [Click to see image full size]

Step 5
Place the cursor on the YZ Plane in the Browser bar. Note the orientation of the plane on the sketch. This is the Right Side view. (Figure Step 5)

Bromser Bar 1 2 3
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Figure Step 5 [Click to see image full size]

Step 6
Place the cursor anywhere in the Graphic window and right click the mouse. In the Right-click menu, click Finish 2D Sketch.

AUTHOR’S COMMENTS: The object shown in Figures 10-3 and 10-4 is the model that you will be constructing in this workalong.

Figure 10-3
3D Model — Home View
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Figure 10-4

Dimensioned Multiview Drawing [Click to see image full size]
AUTHOR’S COMMENTS: Before starting the Base sketch you must pick the best view to draw it on. It should, in most cases, be the view with the most
complex contour. For this model, the best view to use is the Front view or the XZ plane.

Step 7

Save the part file with the name: Inventor Workalong 10-1. In Model mode, expand the folder: Origin in the Browser bar and right-click the XZ plane. In the
Right-click menu, click New Sketch as shown in figure. (Figure Step 7)
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Figure Step 7 [Click to see image full size]
AUTHOR’S COMMENTS: Since Sketchl1 was not used, it is blank and is an unconsumed sketch.
Step 8

The Graphic window will change to Sketch mode. Change to the Home view. Note that in the Browser bar a new sketch will appear and named Sketch2.
(Figure Step 8)

Figure Step 8 [Click to see image full size]
AUTHOR’S COMMENTS: Since Sketchl was not used, it is blank and is an unconsumed sketch.
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Step 9

Project the Center Point onto the sketch plane. Draw the Base sketch for the model applying all of the necessary geometrical constraints to maintain the shape
of the sketch. Note the location of X0YO0Z0. Insert the necessary driving dimensions to fully constrain the sketch. (Figure Step 9)

1.500

s

Figure Step 9 [Click to see image full size]
AUTHOR’S COMMENTS: All the lines in the sketch should display purple If they do not, start the workalong over again.

Step 10

Press PAGE UP key to execute the LOOK UP/VIEW FACE command. Select one of the lines to change the sketch to the 2D view of the the XZ plane. Press
F8 to display the geometrical constraint icons. They should appear similar to the figure. (Figure Step 10)
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Figure Step 10 [Click to see image full size]
AUTHOR’S COMMENTS: The constraint icons in your sketch may not match the figure exactly.

Step 11
Right-click anywhere in the Graphic window. In the Right-click menu, click Finish 2D Sketch to return to Model mode. (Figure Step 11)

| Repeat Application Options

Finish 2D Sketch
Update

F Snap to Grid
Censtraint Visibility...
Constraint Options...

/" Create Line

[ General Dimension

Figure Step 11
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Step 12

Save the part with the name: Inventor Workalong 10-1. Extrude the sketch to create the solid model as shown in figure. (Figure Step 12)

Figure Step 12

Step 13

Using the 2D SKETCH command, or even better the shortcut S, start a new sketch and select the right side as the plane to draw it on. (Figure Step 13)

)

Figure Step 13

Step 14
The grid will display on the right side. It will be Sketch3 in the Browser bar. (Figure Step 14)

Figure Step 14

Step 15

Draw three lines for the slot. Apply all of the necessary geometrical and dimensional constraints to fully constrain the sketch. (Figure Step 15)
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Figure Step 15 [Click to see image full size]

AUTHOR’S COMMENTS: Ensure that you snap onto the edge when you start the first line and end the third line. By doing that, you only are required to
draw 3 lines to fully constrain the sketch. See Module 7 if you have trouble doing this.

AUTHOR’S COMMENTS: All three lines in the sketch should display purple to indicate the sketch is fully constrained. Do not continue on with this
workalong until the sketch is fully constrained.

Step 16

Press F8 to enable the display of the constraint icons. They should be similar to the figure. (Figure Step 16)

Figure Step 16
AUTHOR’S COMMENTS: Your sketch my not match the figure exactly. Ensure that your sketch fully constrained.

Step 17

Press F9 to disable the display of the constraint icons. Extrude the sketch using the To next. (Figure Step 17)

Figure Step 17

AUTHOR’S COMMENTS: In some computers, other background functions may have taken over the F keys. In that case, right-click somewhere in the
Graphics window and then click on Hide All Constraints.
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Step 18
Start a new sketch on the top plane as shown in the figure. (Figure Step 18)

Figure Step 18

Step 19

Draw the 2D sketch on the new sketching plane and insert the necessary dimensions to fully constrain it. (Figure Step 19)

Figure Step 19 [Click to see image full size]
AUTHOR’S COMMENTS: Ensure that you snap onto the edge. That way, you will only be required to draw three lines to fully constrain the sketch.

Step 20
Extrude the top sketch to complete the solid model. (Figure Step 20)

Figure Step 20

Step 21
Change the view to the Home view and apply the color: Chrome — Polished Black. Orbit the model to check the bottom. (Figure Step 21)

Figure Step 21
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Step 22

Save and close the file.

Key Principles
Key Principles in Module 10

1. Inventor has three predefined planes that can be used to draw the Base sketch on. They are the XY, XZ and YZ planes. The XY plane is the Top view, the
XZ plane is the Front view, and the YZ is the Right Side view of the Base model.
2. A consumed sketch is a 2D sketch that has been extruded or revolved. An unconsumed sketch is a 2D sketch that is blank or one that has not been

extruded or revolved.
Lab Exercise 10-1
Time allowed: 45 minutes.

Part Name Project Units Template Color Material

English-Modules Part
(in).ipt

Inventor Lab Lab 10-1 Inventor Course Inches Titanium — Polished N/A

Step 1

Project the Center Point onto the base sketching plane.

Step 2
Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model shown below. Apply all of the necessary
geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)

Figure Step 2A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 2B
Suggested Base Sketch — Front XZ Plane

Step 3
Apply the colour as shown above. (Figure Step 3)
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Figure Step 3 Completed Solid Model — Home View
[Click to see image full size]

AUTHOR’S GEOMETRIC CONSTRAINS: The following three figures shows the base and additional sketch’s construction method plus geometric and
dimensional constraints suggested by the author to help you learn how to construct and constrain sketches. It is only the suggested method and if you can

complete a fully constrained sketches using different construction methods and constraints, that is what is important. You may want to compare your
construction method and constraints used with the authors.

t=3-1.000=
bt 000 =~ i ‘*{‘.
W
4.000
3400 ¥ ¥
Fy i
s - 9
B eS| BENEESP aR A HEEEE o

Author’s Base Sketch [Click to see image full size]

.750

Author’s Sketch [Click to see image full size]
AUTHOR’S COMMENTS: Your sketches may not match the figures exactly. Ensure that each sketch is fully constrained.

Lab Exercise 10-2
Time allowed: 45 minutes.
Part Name Project Units Template Color Material

Inventor Lab Lab 10-2 Inventor Course Millimeters Metric-Modules Part (mm).ipt Zinc Chromate 2 N/A
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Step 1
Project the Center Point onto the base sketching plane.
Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model. Apply all of the necessary geometrical and
dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)
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Figure Step 2A
Dimensioned Multiview Drawing [Click to see image full size]

Z
Figure Step 2B
Suggested Base Sketch — Right Side YZ Plane

Step 3
Apply the colour shown above. (Figure Step 3)

Figure Step 3 Completed Solid Model — Home View

[Click to see image full size]
AUTHOR’S GEOMETRIC CONSTRAINS: The following figures shows the sketch’s construction method plus geometric and dimensional constraints
suggested by the author to help you learn how to construct and constrain sketches. It is only the suggested method and if you can complete a fully constrained
sketch using a different construction method and constraints, that is what is important. You may want to compare your construction method and constraints
used with the authors.
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Author’s Sketch [Click to see image full size]
AUTHOR’S COMMENTS: Your sketches may not match the figures exactly. Ensure that each sketch is fully constrained.

This page titled 2.4: Module 10 2D Sketching Planes is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback (BCcampus) .
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2.5: Module 11 Competency Test No. 2 Open Book
11

Module 11 Competency Test No. 2 Open Book

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Within a one hour time limit, complete a written exam and the lab exercise.

If you are Completing this book:

o Without the aid of an instructor, complete the written test and the lab exercise.

¢ In a classroom with an instructor, the instructor will give instructions on what to do after you have completed this module.

Multiple Choice Questions
Select the BEST answer.

1. What view of the model is the XZ plane in Inventor?

A. Left Side
B. Right Side
C. Top

D. Bottom

E. Front

2. Which one of Inventor’s menus shows if a sketch is consumed or unconsumed?

A. Status bar

B. Standard menu
C. Browser bar

D. Panel bar

E. 2D Sketch panel

3. What command is used to draw a 2D Sketch on the existing solid model?

A.NEW
B. LOOK AT
C. 2D SKETCH
D. EXTRUDE
E. LINE
4. Which plane is the default plane used in the templates supplied with the Inventor book?
A.ZY
B. XZ
C. XY
D.YX
E.YZ

5. Which of the following best describes a consumed 2D sketch?

A. Tt is blank.

B. It has been extruded or revolved to create a 3D feature.
C. It has been deleted.

D. It cannot be edited.

E. It has been dimensioned.
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6. In

2 11-1, what is the purpose of the middle icon in the EXTRUDE dialogue box?

=l

Figure 11-
1
A. Cut
B. Subtract
C. Add
D. Join
E. Intersect

7. What kind of dimension does a linear dimension insert?
A. Line
B. Object
C. Horizontal only
D. Vertical only
E. Delta X or Delta Y

8. What view of the model is the XY plane in Inventor?
A. Left Side
B. Right Side
C. Top
D. Bottom
E. Front

9. On the colour scheme High Contrast, what colour will the sketch appear when it is fully constrained?
A. Black
B. White
C. Purple
D. Blue
E. Green

10. What view of the model is the YZ plane in Inventor?

A. Rotated
B. Right Side
C. Top
D. Bottom
E. Front

Lab Exercise 11-1 Part B

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
I Lab L Metric-Modul
nventor Lab Lab Inventor Course Millimeters etric o.du e Orange N/A
11-1 Part (mm).ipt
Step 1

Project the Center Point onto the Base sketch.
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Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model. Apply all of the
necessary geometrical and dimensional constraints to fully constrain all sketches. Ensure that all lines on all sketches display purple
on a black background. (Figure Step 2A and 2B)
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Figure Step 2A
Dimensioned Drawing [Click to see image full size]

Figure Step 2B
Suggested Base View —
Front — XZ Plane

Step 3

Apply the colour shown above. (Figure Step 3A, 3B, and 3C)

https://workforce.libretexts.org/@go/page/19875


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19875?pdf

LibreTextS'"

Figure Step 3A
Completed Solid Model —
Home View

Figure Step 3A
Solid Model — Rotated View

Figure Step 3A
Solid Model — Rotated View

This page titled 2.5: Module 11 Competency Test No. 2 Open Book is shared under a CC BY license and was authored, remixed, and/or curated
by Wally Baumback (BCcampus) .
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3.1: Module 12 Circles
12
Module 12 Circles

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe construction objects and their use in a 2D sketch.
2. Describe drawing circles and offsets in a 2D sketch.
3. Apply the CENTER POINT CIRCLE and OFFSET commands to complete 2D sketches.

Geometry Lesson: Circles

A circle is defined as a closed curve in which all points are the same distance from its centre point. The centre point is a single XY
coordinate. A circle is 360 degrees and can be divided into four quadrants. All points on a circle are at a given distance from is
centre point. The distance between any of the points and the centre is called the radius.

Study the drawings in Figure 12-1, 12-2, 12-3, and 12-4 for a description of the geometry of a circle.
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Figure 12-1
Geometry of a Circle — Part 1 [Click to see image full
size]

AREA = P| X RADIUS SQUARED

Pli= 51416
CIRCLE = 360 DEGREES

CIRCUMFERENCE=PI| X DIAMETER

Figure 12-2
Geometry of a Circle — Part 2 [Click to see image full
size]
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Figure 12-3
Geometry of a Circle — Part 3 [Click to see image full
size]
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Figure 12-4
Geometry of a Circle — Part 4

Drafting Lesson: Reading Dimensions for Circles and Arcs

When reading the dimensions for circles and arcs, consider the following: Circles are dimensioned as diameters. For example: 2.0
DIA.

Arcs are dimensioned as radii. For example: 1.5 R
When there is more than one circle of the same diameter, they are only dimensioned once. For example: 0.5 DIA., 4 PLACES

Sometimes multiple arcs are dimensioned as typical (TYP.). For example: 2.0 R TYP. This simply means that there is at least one

additional arc of the same size, See Figure 12-5.
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Figure 12-5
Typical Drawing

Inventor Command: CENTER POINT CIRCLE
The CENTER POINT CIRCLE command is used to draw a circle by entering the location of its centre point and its radius.

Shortcut: C
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Inventor Command: OFFSET

The OFFSET command is used to draw an object parallel to an existing object.

Shortcut: O
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Construction objects are objects that are drawn in the sketch to assist you to complete the sketch but will be ignored by Inventor
when the sketch is extruded or revolved to create the Base model. Geometrical and dimensional constraints can be applied to
construction objects the same as they are to drawing objects. Construction objects and drawing objects only differ in the properties
of the objects. They are both drawn and manipulated the same way in a 2D sketch.

There are two methods of creating construction objects as follows:

Method 1

Enable the Construction icon, see Figure 12-6, and then draw the objects. All objects drawn while the Construction icon is enabled,

will be created as construction objects.
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Figure 12-6

Method 2

Draw the object with the Construction icon disabled. After the drawing object(s) is created, select it. While it is selected, click the
Construction icon. Construction objects will appear as a dashed lines as shown in Figure 12-7.
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Figure 12-7

Construction Objects
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Geometrical Constraints

Constraint Symbol Icon Definition

— — An equal constraint resizes objects to be equal in size

Equal — F— to a selected existing object.
Snap Symbols
Mode Icon How they appear in Inventor
Intersection BT L aALT i
(Shaps to the intersection of ® R%
two objects) :

USER TIP: Some commands require you to select one or more drawing objects when there is no command active. For example,
the DELETE command. The Status bar will display Ready when there is no command active. To select one object at a time, select
the object by clicking it with the left mouse button. The selected object will highlight and change colour. To select more then one
object at time, hold down either the CTRL or SHIFT key while selecting the objects. When all objects have been selected, click the
command icon or enter the command on the command line.

WORK ALONG: Drawing Circles and Cylindrical Models
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2

Enter the NEW command to start a new part file using the template: English-Modules Part (in).ipt.

Step 3
Save the file with the name: Inventor Workalong 12-1. (Figure Step 3A and 3B)

Figure Step 3A
3D Model

Home View [Click to see image full size]
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Figure Step 3B
Dimensioned Multiview Drawing [Click to see image full size]
Step 4
Draw the Base sketch on the Top view. Since this is the XY plane (the default plane), use Sketchl.
Step 5
Project the Center Point onto the sketching plane.
Step 6

Enter the CENTER POINT CIRCLE command and draw a 4.0 inch diameter circle. Watch the Status bar. The first prompt will be
to select the centre point for the circle. For the centre point location, snap to the Center Point that was projected onto the sketching
plane. Select the radius by guessing 2 inches from the centre. (Figure Step 6)

i

Figure Step 6

AUTHOR’S COMMENTS: You can guess at the location of the radius since you will be constraining its size with a dimension
later. Ensure that the green dot appears when you snap to the Center Point.
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Step 7

Click the OFFSET command and when prompted, select the circle. Right-click the mouse. In the Right-click menu, ensure that
Loop Select is enabled. Move the mouse towards the centre, guess at the diameter size of the 1.0 inch. (Figure Step 7A, 7B, and
7C)

ke

Figure Step 7A

Cancel(ESC)
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{7 Constrain Offset

E Previous View F5
Home View F6

How To...

Figure Step 7B

Figure Step 7C [Click to see image full size]

AUTHOR’S COMMENTS: Using the OFFSET command to draw the two additional circles will automatically constrain their
centre to the centre of the offset circle.

Step 8

Click the Construction icon to enable it. (Figure Step 8)
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Figure Step 8

Step 9
Using what you just learned, enter the OFFSET command and offset the large circle to draw the 3 inch diameter construction circle.
(Figure Step 9)

Figure Step 9

AUTHOR’S COMMENTS: By inserting a construction circle, it will not be part of the extrusion later. Guess at the radius as you
will be constraining its size with a dimension later.

Step 10

Click the Tools menu. Click the Applications Options icon to open the Applications Options dialogue box. Enable the Sketch tab. In
the Display area, disable Axes. Click OK to close the dialogue box. (Figure Step 10A and 10B)
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Figure Step 10B [Click to see image full size]

AUTHOR’S COMMENTS: I am having you disable the display of the axes as they get in the way of drawing this sketch. If you
wish, you can leave them disabled or enable their display after you complete this workalong.

Step 11

Dimension the three circles. Press F8 to display the geometrical constraint icons. (Figure Step 11)
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Figure Step 11 [Click to see image full size]
AUTHOR’S COMMENTS: Your sketch should be fully constrained.

Step 12

Using the LINE command, draw a line by first snapping to the Center Point and ending it by snapping onto the circle. Make sure

that the Horizontal constraint icon displays when you are drawing the line. The constraint icons should appear similar to the figure.
(Figure Step 12)

Figure Step 12 [Click to see image full size]

AUTHOR’S COMMENTS: Since the Construction Line icon is enabled from Step 8, this will be a construction line. In other
words, used to construct and constrain the sketch but not included in the extruded.

AUTHOR’S COMMENTS: Ensure that you snap to the Center Point and onto the circle circuamference for the other end.
Step 13

Using the LINE command, draw three additional construction lines by first snapping to the Center Point and ending them by
snapping onto the circle. The constraint icons should appear similar to the figure. (Figure Step 13)
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Figure Step 13
AUTHOR’S COMMENTS: Your sketch should be fully constrained.

Step 14
Press F8 to display the constraint icons. (Figure Step 14)

Figure Step 14

Step 15

Click the Construction icon to disable it.

Step 16

Enter the CENTER POINT CIRCLE command. With the cursor in the sketching window, right-click the mouse. In the Right-click
menu, select Intersection. Select the construction circle and then the construction line. Notice how the cursor will display a plus
sign beside it. When you select the line, the green snap indicator will display. Select a location for the radius of the circle by
guessing at its size. (Figure Step 16A, 16B, 16C, and 16D)
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Figure Step 16A

Figure Step 16D [Click to see image full size]

Step 17

Using what you just learned in Step 14, insert the 3 additional circles. For now, the diameter of the circles is not important. (Figure
Step 17)

Figure Step 17 [Click to see image full size]
AUTHOR’S COMMENTS: Ensure that you snap to the intersection of the construction circle and the construction line when you
locate the centre for each circle.
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Step 18

Dimension one circle only. (Figure Step 18)
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Figure Step 18 [Click to see image full size]

Step 19
Ensure that there is no active command and select the Equal constrain icon. (Figure Step 19)
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Figure Step 19
Step 20

For the first circle, select the top (dimensioned circle) and for the second circle select one of the other circles. It will constrain the

second circle as equal in size to the dimensioned circle. (Figure Step 20A and 20B)

-.350

Figure Step 20A [Click to see image full size]
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Figure Step 20B [Click to see image full size]
Step 21

Using what you learned in Step 20, constrain the additional 2 circles with the Equal constraint to equal the dimensioned circle. The
constraint icons should appear similar to the figure. (Figure Step 21)

Figure Step 21 [Click to see image full size]

Step 22
Change the view to the Home view. The sketch should be fully constrained and display purple. (Figure Step 22)
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Figure Step 22 [Click to see image full size]

Step 23
Extrude the sketch as shown in the figure. (Figure Step 23A and 23B)
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Figure Step 23A [Click to see image full size]
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Figure Step 23B
Step 24

Start a new sketch on the top plane of the model. Using the OFFSET command, offset the outside diameter of the object to insert a
1.5 inch circle. Add the diameter dimension as shown in figure. (Figure Step 24)

1.500

Figure Step 24
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AUTHOR’S COMMENTS: Since you used the OFFSET command to draw the circle, the centre of the circle will be
automatically constrained and the sketch will be fully constrained.

Step 25
Extrude the sketch as shown in figure. (Figure Step 25)
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Figure Step 25 [Click to see image full size]
AUTHOR’S COMMENTS: Notice how the Join icon is enabled. This is because you are joining onto the existing solid.

Step 26
Change the colour to: Chrome -Polished Black. (Figure Step 26)

Figure Step 26

Step 27

Save and close the file.

Key Principles
Key Principles in Module 12
1. Construction objects are objects that are drawn in the sketch to assist you in completing the sketch but will be ignored by
Inventor when the sketch is extruded or revolved. Geometrical and dimensional constraints can be applied to construction
objects the same as they are to drawing Construction objects and drawing objects only differ in the properties of the objects.
They are both drawn and manipulated the same way in a 2D sketch.
2. To select more then one object at time, hold down either the CTRL or SHIFT key while selecting the objects.

Lab Exercise 12-1

Time allowed: 45 minutes.

Part Name Project Units Template Color Material
bk Inventor Course Millimeters Metrlc-Mo'dules Aluminum — Flat N/A
12-1 Part (mm).ipt

Step 1

Project the Center Point onto the Base plane.
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Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model shown below. Apply all
of the necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)

g

Figure Step 2A
Solid Model — Home View
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Figure Step 2B

135

Dimensioned Multiview Drawing [Click to see image full size]

Step 3
Apply the colour shown above. (Figure Step 3A and 3B)

\ 4

Figure Step 3A
Solid Model — Home View

-

Figure Step 3B
Suggested Base Sketch —
Front — XZ Plane
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Hint:

The small holes do NOT go all the way through the flange.

AUTHOR’S GEOMETRIC CONSTRAINTS: The following figures shows the sketch’s construction method plus geometric and
dimensional constraints suggested by the author to help you learn how to construct and constrain sketches. It is only the suggested
method and if you can complete a fully constrained sketch using a different construction method and constraints, that is what is

important. You may want to compare your construction method and constraints with the authors.

Base Sketch [Click to see image full size]
10

Sketch 2 [Click to see image full size]

Lab Exercise 12-2

Time allowed: 45 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab Inventor Course Inches Engh.sh—lf/lodules White N/A
12-2 Part (in).ipt
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Step 1
Project the Center Point onto the base plane.
Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model shown below. Apply all
of the necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)
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Figure Step 2A

Dimensioned Multiview Drawing [Click to see image full size]

il

Figure Step 2B
Suggested Base Sketch —
Front — XZ Plane [Click to see image full size]

Hint

Draw the base sketch on the Front view or XZ plane.
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Step 3
Apply the colour shown above. (Figure Step 3A and 3B)

&

Figure Step 3A
Completed Solid Model — Home View [Click to see image
full size]

Figure Step 3B
Completed Solid Model — Bottom View [Click to see
image full size]

This page titled 3.1: Module 12 Circles is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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3.2: Module 13 Arcs

13
Module 13 Arcs

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe the geometry of an arc and how arcs are drawn in Inventor.
2. Describe how to snap to midpoints of lines.
3. Apply the CENTER POINT ARC command to draw arcs in 2D sketches.

Drawing Arcs

There are three commands available to draw arcs in Inventor. In this module, drawing arcs using the CENTER POINT ARC
command will be taught. Similar to the CIRCLE command, the CENTER POINT ARC command also requires you to select the
centre point and the radius. Drawing arcs additionally require you to locate the start point and end point or the arc. Arcs can be
constructed clockwise or counterclockwise.

Geometry Lesson: Arcs

An ARC is defined as an open curve in which all points are the same distance from its centre point. Study the drawings in Figure
13-1 and 13-2.for a description of the geometry of an arc.

START ANGLE

CENTER
(CENTER PQINT)

Figure 13-1
Geometry of an Arc — Part 1

INCLUDED ANGLE

+

BY DEFAULT,
AutoCAD ARCS

ARE CONSTRUCTED
COUNTERCLOCKWISE
THIS IS THE POSITIVE
DIRECTION

END POINT/

INCLUDED ANGLE

CENTER \ START POINT
Figure 13-2

Geometry of an Arc — Part 2

Inventor Command: CENTER POINT ARC

The CENTER POINT ARC command is used to draw an arc by entering the location of its centre point, radius, start point and
end point.

Shortcut: A
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WORK ALONG: Drawing Models with Arcs

Stepl

Check the default project and if necessary, set it to Inventor Course.

Step 2

Enter the NEW command to start a new part file using the template: Metric-Modules Part (mm).ipt.

Step 3

Save the file with the name: Inventor Workalong 13-1. (Figure Step 3A and 3B)
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Figure Step 3A
3D Model — Home View [Click to see image full size]

60

Figure Step 3B
Dimensioned Multiview Drawing [Click to see image full size]

USER TIP: When drawing arcs, do your best to tie the centre point, the start point, and the end point to existing geometry. It will
decrease the number of dimensions that are required to constrain the arc.

Step 4
Edit Sketch1. Project the Center Point onto the sketch.

Step 5

Draw a sketch of the Top view of the model. Apply all of the geometrical and dimensional constraints to fully constrain it. (Figure
Step 5)

4
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=1 4 ¢
: El:]

Figure Step 5 [Click to see image full size]

AUTHOR’S COMMENTS: Your geometrical and dimensional constrains may not match the figure exactly. Just ensure that your
sketch is fully constrained.
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Step 6
Extrude the sketch in the positive Z direction. (Figure Step 6)

Figure Step 6

Step 7
Start a new sketch on the right side as shown in the figure. (Figure Step 7)

Figure Step 7

Step 8

Enter the CENTER POINT ARC command and when prompted for the centre point, right click the mouse. In the Right-click menu,
select Midpoint. (Figure Step 8)

Figure Step 8
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Step 9

Move the cursor onto the vertical edge. When the green snap icon appears, click the left mouse button. (Figure Step 9)

Figure Step 9
Step 10

Move the cursor approximately 10 mm along the edge and when the Snap onto icon displays, click the mouse. (Figure Step 10)

Figure Step 10

Step 11

Move the cursor to the other side of the centre and when the Snap onto icon displays, click the mouse. (Figure Step 11)
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Figure Step 11

Step 12
Press F8 to display the constraint icons. (Figure Step 12)

Figure Step 12

Step 13

Move the cursor onto the Coincident icon and note the display of two coincident icons. (Figure Step 13)
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Figure Step 13
AUTHOR’S COMMENTS: When two constraint icons display, it means that the endpoint of the arc is exactly on the line and the

line is exactly on the endpoint of the arc.
AUTHOR’S COMMENTS: Note that the bottom endpoint of the arc is not constrained with a Coincident constraint.

Step 14
In the Graphic window, right click the mouse. In the Right-click menu, click Create Constraint and then Coincident. (Figure Step
14)
[¢" Snap to Grid
Show All Constraints F8
Constraint Visibility...
Constraint Options...
/" Create Line
[*| General Dimension |
 Pependicion
£ Project Geometry /4 Parallel
Slice Graphics F é\ Tangent
Dimension Display * | ~%. Smooth
| @ Concentric
Sketch Doctor |47 Collinear
ﬁ Place Feature... = Equal =
R __ | 7 Horizontal
Figure Step 14
Step 15

Select the edge for the first point. (Figure Step 15)
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Figure Step 15
Step 16

For the second point, move the cursor onto the endpoint of the arc. When a small red point will displays, click the mouse. (Figure
Step 16)

Figure Step 16

Step 17

Press F8. Locate the cursor onto the Coincident icon and note the display of two coincident icons. (Figure Step 17)

https://workforce.libretexts.org/@go/page/19877


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19877?pdf

LibreTexts*

X

Figure Step 17
AUTHOR’S COMMENTS: Both ends of the arc are now geometrically constrained to the edge of model.

Step 18
The arc should now display purple indicating it is fully constrained. (Figure Step 18)

Figure Step 18

Step 19
Finish the sketch and extrude the arc by using the Cut option. (Figure Step 19)
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Figure Step 19 [Click to see image full size]

Step 20

Start a new sketch on the front side. (Figure Step 20)

Figure Step [Click to see image full size]

Step 21
Draw a line perpendicular from the midpoint of the edge. (Figure Step 21)

Figure Step 21
AUTHOR’S COMMENTS: Ensure that you snap to the midpoint of the edge.
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Step 22
Change the line to a construction line by selecting the line and then click the Construction icon. (Figure Step 22A, 22B, and 22C)

Figure Step 22A

Sketch
/@ f Eme S
i 3 Points
* 8 Acap
Insert

Construction
Changes selected sketch «
creates new geometry as:

ne  Circle

Figure Step 22B

Figure Step 22C

Step 23
Offset the construction line on each side. (Figure Step 23)

https://workforce.libretexts.org/@go/page/19877



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19877?pdf

LibreTextS"

Figure Step 23

Step 24

Insert two dimensions. (Figure Step 24)

Figure Step 24

Step 25

Draw an arc locating the centre at the end of the construction line. (Figure Step 25)
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Figure Step 25
Step 26

Insert the required dimensions to constrain the sketch. (Figure Step 26)

Figure Step 26

Step 27
Enable the display of the constraint icons. (Figure Step 27)
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Figure Step 27
Step 28

Use what you learned in Step 14 to 17, create the additional Coincident constraints to fully constrain the sketch. (Figure Step 28)

Figure Step 28

Step 29
Extrude the sketch to complete the model. (Figure Step 29)
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Figure Step 29

Step 30
Change the colour to: Titanium — Polished. (Figure Step 30).

Figure Step 30

Step 31

Save and close the file.

Key Principles
Key Principles in Module 13

1. There are three commands available to draw arcs in Inventor. Similar to the CIRCLE command, the CENTER POINT ARC
command also requires you to select the location of the centre point and the radius. Drawing arcs additionally requires you to
locate the start point and end point or the arc. Arcs can be constructed clockwise or counterclockwise.

2. When drawing arcs, do your best to tie the centre point, the start point, and the end point to existing geometry. This will
decrease the number of dimensions that are required to constrain the arc.

Lab Exercise 13-1

Time allowed: 45 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab English-Modules .

Inventor Course Inches . Chrome — Polished = N/A
13-1 Part (in).ipt

Step 1
Project the Center Point onto the Base sketch.

Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model shown below. Apply all
of the necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)

https://workforce.libretexts.org/@go/page/19877



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19877?pdf

LibreTexts*

,._.\
S em—1
I
R IS sy

[

6.00 ; B.00

[>—2.00 R 5.00

|
|- 3.00- -| 1'

Figure Step 2A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 2B
Suggested Base Sketch
— Right Side — YZ Plane

Step 3
Apply the colour shown above. (Figure Step 3)

Figure Step 3 Solid Model — Home View
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Lab Exercise 13-2

Time allowed: 45 minutes.

Part Name Project Units Template Color Material
I tor Lab Lab Metric-Modul
fventor Lab ta Inventor Course Millimeters etie 0, Hies Copper — Satin N/A
13-2 Part (mm).ipt
Step 1

Project the Center Point onto the Base sketch.

Step 2
Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model shown below. Apply all
of the necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)

15 R ;
10 R
// %
—} \*\’ F 100
il
25 |- 50—
200 30 DIA
35 R
~ 25— 110 —

Figure Step 2A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 2B
Suggested Base Sketch —
Front — XZ Plane

Step 3
Apply the colour shown above. (Figure Step 3)
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Figure Step 3
Completed Solid Model —
Home View

This page titled 3.2: Module 13 Arcs is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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3.3: Module 14 Revolving

14
Module 14 Revolving

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe a centerline object and explain how it is inserted and used in a 2D Sketch.
2. Describe how a Base sketch is revolved with and without the use of a centerline to create a solid model.
3. Apply the REVOLVE command to create a solid model from a Base sketch.

Revolving

When drawing symmetrical objects it is much easier to create the model by revolving the Base sketch around an axis rather then
extruding it. The axis, which can be one of the lines in the sketch or a centerline, must always be located in the centre of the
symmetrical model. The sketch can be revolved any angle between 0 and 360 degrees.

In this module, the basic features of the REVOLVE command are taught. The Inventor Advanced book will cover the more advanced
features.

The models in Figure 14-1 and 14-2 were created by revolving the same Base sketch around an axis. Take note how the two solid
models that were created using the same sketch are quite different. In Figure 14-1, the line on left side of the sketch was used as the
axis while in Figure 14-2, it was the centerline that was used as an axis or revolution.

S

Figure 14-1
A 2D Sketch Revolved Around a
Line in the Sketch

Figure 14-2
The Same 2D Sketch Revolved
around a Centerline

Inventor Command: REVOLVE
The REVOLVE command is used to create a solid model by revolving the Base sketch around an axis.

Shortcut: R
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Sketch Create
Centerlines

A centerline is a line with its properties set to act as a centerline. In the REVOLVE command, a centerline is automatically
recognized as the axis for the revolution. The two methods of drawing a centerline, which is similar to drawing construction a line,
are as follows:

Method 1

Draw the line using the LINE command and then select it. While it is selected, click the Centerline icon.

Method 2

Enable the Centerline icon and then draw the line, using the LINE command. The Centerline icon is shown in Figure 14-3. A
centerline will display as the centerline linetype.

k Inventor Professional 2017 Part
Sketch

/ Elmage L@
@ 3~ >

Points [
Line Circle A @ =
' & g ACAD

Insert

w .
Centerline

e ]

Figure 14-3
Centerline Icon

WORK ALONG: Revolving a Sketch Without using a Centerline

Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2
Using the NEW command, start a new part file using the template: English-Modules Part (in).ipt.

Step 3
Save the file with the name: Inventor Workalong 14-1. (Figure Step 3A and 3B)

Figure Step 3A
3D Model
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Figure Step 3B
Dimensioned Multiview Drawing [Click to see image full size]

AUTHOR’S COMMENTS: In this and the next workalong, you will be constructing the same solid model. In this workalong
without the use of a centerline, and the next workalong with the use of a centerline. Either method is an acceptable way of creating
the solid model. These two workalongs will allow you to practice both methods.

Step 4
Start a new sketch on the Front or XZ Plane. Project the Center Point onto the sketch.

Step 5

Draw and dimension one-half of the Front view as shown in the figure. Ensure that the sketch is fully constrained (Figure Step 5)
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Figure Step 5
AUTHOR’S COMMENTS: Note how the sketch is a profile of the object, that when revolved, will create the solid model. For now,
ignore the centre hole and the 4 small holes. The line located in the centre of the model is used as the axis. The holes will be inserting
after the sketch is revolved to complete the solid model.
AUTHOR’S COMMENTS: Your geometrical and dimensional constrains may not match the figure exactly. Ensure that the sketch
is fully constrained.
Step 6

In Model mode, enter the REVOLVE command. It will highlight the sketch automatically as the area to revolve. (Figure Step 6)

2.000
[aam,

Sﬁk Revolve s T
Shape |m|
Extents
Profiie 3| = .
= ]
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[Imatch shape
1.000 | Dée | [ o
\ A

Figure Step 6 [Click to see image full size]

Step 7

In the Revolve dialogue box, set the Extents to Full and enable the Axis icon. Select the line on the right side of the sketch as the axis.
The Full setting means that it will be revolved 360 degrees. (Figure Step 7)
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Figure Step 7 [Click to see image full size]

Step 8

After you select the axis, the REVOLVE command will display the Base model as it is revolved. If this is the desired outcome, click
OK. (Figure Step 8A and 8B)
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Output
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Figure Step 8A [Click to see image full size]

Figure Step 8B

Step 9

Start a new sketch on the top plane of the model. (Figure Step 9)
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Figure Step 9

Step 10

Using what you learned in Module 12, draw a construction circle and four construction lines. Insert a dimension for the diameter of
the circle. Ensure that the sketch is fully constrained. (Figure Step 10)

3,250

Figure Step 10

AUTHOR’S COMMENTS: Ensure that you snap the lines correctly when you draw them. If you don’t, you will have trouble fully
constraining the sketch. If you have trouble doing this step, look at the workalong in Module12.

Step 11

Using the technique that you learned in Module 12, draw the 4 circles. Dimension one and constrain the additional 3 with an Equal
constraint. (Figure Step 11A and 11B)
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Figure Step 11A

Figure Step 11B
AUTHOR’S COMMENTS: Your geometrical and dimensional constrains may not match the figure exactly. Ensure that your sketch
is fully constrained.

Step 12
Extrude the four circles to the To Next extents. (Figure Step 12)
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Figure Step 12 [Click to see image full size]
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Step 13

Start another sketch on the top plane and draw a circle by offsetting the outside diameter. Dimension the circle and extrude it to
complete the model. (Figure Step 13)

Figure Step 13 [Click to see image full size]
AUTHOR’S COMMENTS: Using an offset, will automatically constrain the circle.

Step 14
Change the colour to: Aluminum — Polished. (Figure Step 14)

Figure Step 14

Step 15

Save and close the file.

WORK ALONG: Revolving a Sketch using a Centerline
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2
Enter the NEW command to start a new part file using the template: English-Modules Part (in).ipt.
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Step 3
Save the file with the name: Inventor Workalong 14-2. (Figure Step 3)
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Figure Step 3
Dimensioned Multiview Drawing

Step 4

Start a new sketch on the Front or XZ Plane. Draw and dimension a line start it by snapping to the Center Point. Draw it 5 inches in
the negative Y direction. This is the length of the model. This is centerline of the solid model. Change the line’s properties to a
centerline. (Figure Step 4A and 4B)
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Figure Step 4B

Step 5

Draw and dimension one-half of the Front view as shown in the figure. (Figure Step 5A and 5B)
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Figure Step 5A [Click to see image full size]

Figure Step 5B [Click to see image full size]

AUTHOR’S COMMENTS: Your geometrical and dimensional constrains may not match the figure exactly. Just ensure that your

sketch is fully constrained.

Step 6

Return to Model mode and enter the REVOLVE command. Since a centerline is part of the sketch, the REVOLVE command will
automatically use it as the axis to revolve the sketch around. It will display the outcome of the revolution. (Figure Step 6)
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Figure Step 6 [Click to see image full size]

Step 7

In a new sketch, add the four smaller circles and extrude them to complete the model.

Step 8
Change the colour to: Aluminum — Polished. (Figure Step 8)
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Figure Step 8
Step 9

Save and close the file.

Drafting Lesson: Cross Sections

When a view of an object requires a clearer description of its interior or it is hard to dimension because of the hidden lines, a cross
section view can be drawn in place of the normal multiview. See Figure 32-1

Figure 32-1
Normal Front and Right Side View of an
Object

A cross section view, also called a section, is a view of the object as if it were cut along a cutting plane and the two pieces pulled
apart exposing the inside of the object. See Figure 32-2 and 32-3.
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CUTTING PLANE LINE

Figure 32-2
A Front view and Right
Side Section View

Figure 32-3

3D Model of the Object
Showing it Cut on the
Cutting Plane Line

A cutting plane line is the line along the object where the cut would have been made. See Figure 32-2. The arrows point in the
direction that you are looking when drawing the section view. The surfaces of the object that are solid, when cut, are crosshatched.

Key Principles
Key Principles in Module 14

1. When drawing symmetrical objects, it is much easier to create the model by revolving the Base sketch around an axis rather then
extruding it. The axis, which can be one of the lines in the sketch or a centerline, must always be located in the centre of the
symmetrical MODEL.

2. A centerline is a line with its properties set to act as a centerline.

Lab Exercise 14-1

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab 14-1  Inventor Course  Millimeters =~ Metric-Modules Part (mm).ipt Copper — Polished N/A
Step 1

Project the Center Point onto the Base plane.

Step 2

Note the location of X0Y0Z0. Draw the Base sketch and revolve it create the Base model of the object shown below. Revolve it by
using a line in the sketch. Do not draw a centerline. (Figure Step 2A and 2B)
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Figure Step 2A
Dimensioned Multiview Drawing

g

Figure Step 2B
Suggested Base
Sketch — Right Side —
YZ Plane

Step 3
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Apply all of the necessary geometrical and dimensional constraints to fully constrain all sketches.

Step 4
Apply the colour shown above. (Figure Step 4A and 4B)

Figure Step 4A
Completed Solid Model
— Home View
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Figure Step 4B
Completed Model
— Rear View

Step 5
Add the four small holes on a new sketch and extrude them.

AUTHOR’S GEOMETRIC CONSTRAINS: The following figures shows the sketch’s construction method plus geometric and
dimensional constraints suggested by the author to help you learn how to construct and constrain sketches. It is only the suggested
method and if you can complete a fully constrained sketch using a different construction method and constraints, that is what is
important. You may want to compare your construction method and constraints with the authors.

AUTHOR’S COMMENTS: Your geometrical and dimensional constrains may not match the figure exactly. Just ensure that your
sketch is fully constrained.
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Base Sketch
Lab Exercise 14-2
Time allowed: 60 minutes.
Part Name Project Units Template Color Material
Inventor Lab Lab Inventor Course Inches Enghﬁh—lﬁ/lodules Zinc N/A
14-2 Part (in).ipt

Step 1

Project the Center Point onto the Base plane.
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Step 2
Note the location of X0Y0Z0. Draw the Base sketch and revolve it create the Base model of the object shown below. Revolve it by
using a centerline. (Figure Step 2A, 2B, 2C, 2D, and 2E)
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Figure Step 2A
Dimensioned Multiview Drawing
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Figure Step 2B
Suggested

Base Sketch —
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Figure Step 2C
Detail of Keyway
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Figure Step 2D
Keyway is Flat Across the Top

Figure Step 2E
Solid Model — Home View

Step 3

Apply all of the necessary geometrical and dimensional constraints to fully constrain all sketches.

Step 4
Apply the colour shown above. (Figure Step 4A and 4B)

Figure Step 4A
Completed Model —
Home View
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Figure Step 4B
Completed Model
— Rotated View

Step 5
Add the four small holes and the key on new sketches and extrude them.

AUTHOR’S GEOMETRIC CONSTRAINS: The following figures shows the sketch’s construction method plus geometric and
dimensional constraints suggested by the author to help you learn how to construct and constrain sketches. It is only the suggested
method and if you can complete a fully constrained sketch using a different construction method and constraints, that is what is
important. You may want to compare your construction method and constraints with the authors.

AUTHOR’S COMMENTS: Your geometrical and dimensional constrains may not match the figure exactly. Just ensure that your
sketch is fully constrained.
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This page titled 3.3: Module 14 Revolving is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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3.4: Module 15 Fillet and Chamfer Features
15
Module 15 Fillet and Chamfer Features

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. 1 Describe fillet and chamfer features.
2. Apply the FILLET and CHAMFER commands to create fillets and chamfers on solid models.

Fillets

A fillet is a tangent arc. A fillet is simply an arc which is tangent at both ends. It can be tangent to two lines, a line and an arc, or
two arcs. Technically, it is a fillet when material is added to the object model and a round is when material is removed from the
object. See Figure 15-1 and 15-2. Most CAD systems, including Inventor, use the term fillet for both.

There are two basic methods of inserting fillets in Inventor. In this module, inserting the fillets after the solid model is created will
be taught. They are called features. In the Inventor Advanced book, drawing fillets on the 2D sketch will be taught. It is always
better to insert the fillets as features since that makes them much easier to edit after the solid model is created.

0.25 R
(THIS IS A ROUND)

0.35 R
(THIS IS A FILLET)

0.25 R
(THIS IS A ROUND)

Figure 15-1
Fillets Dimensioned in 2D

Figure 15-2
How Fillets Appear on the
Solid Model

Geometry Lesson Tangency — Part 1

A point of tangency is the theoretical point where a line joins an arc or where two arcs join each other making a smooth transition.
A line tangent to a circle passes the circle and touches it on only one point on the circle. The point where they touch is called the
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point of tangency. See Figure 15-3.

POINT OF
TANGENCY

T IS THE SYMBOL /

elo)
FOR TANGENT POINT

IS THE SYMBOL FOR
A RIGHT ANGLE OR 90°

Figure 15-3
Tangency — Part 1

Inventor Command: FILLET

The FILLET command is used to insert a fillet feature on a solid model.

Shortcut: F

M t

j_f ﬂiI ’@ @ Sweep Q Emboss E‘_j Decal @ @ (
: Loft Deri [ &

tart Extrude Revolve G i [G2 Derive a mpan Hole | Fillet

Sketch ™ B coil (& Rib @

etch Create

WORK ALONG: Creating Models With Fillet Features
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2
Enter the NEW command to start a new part file using the template: English-Modules Part (in).ipt.

Step 3
Save the file with the name: Inventor Workalong 15-1. (Figure Step 3A and 3B)

Figure Step 3A
3D Model
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Figure Step 3B

Step 4

Draw the Base sketch on the Front view. Ensure that it is fully constrained. Extrude the sketch to create the Base model. (Figure
Step 4A and 4B)

1\7'7&

.000
.750

Figure Step 4A
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Figure Step 4B
Step 5

Enter the FILLET command and in the Fillet dialogue box, click the radius to edit it. Change the radius to 1.50. (Figure Step 5)
Filict @

=S e i —

] || e Pt ";";"_”’
5] 05z 130k [ 7
2 ek b e A

Teshirs

L& Rauncs

[T o |omeall oo [l |
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Figure Step 5 [Click to see image full size]
Step 6

Click the Pencil icon to change to the Arrow icon. When the Plus icon appears beside the cursor, select the top left corner of the
model. (Figure Step 6A and 6B)

Fillet

—
o

B Gorztant | (B yanable | 4 sethodss |

Selact moce
& E
" Lean

i restre

;;| Suids

Tl Fets

Tl Rourds

| B mewr

Figure Step 6A [Click to see image full size]

Figure Step 6B

AUTHOR’S COMMENTS: This is the Top view or the XY plane since that is Inventor’s default plane. Note that Sketch1 is
always on the default plane.
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USER TIP: Another reason that it is best to create fillets on the solid model rather than on the skech is that you can then insert
them as the last feature to complete the model. The reason that this is important is once the fillet is created the corners are lost on
the model. Without the corners, there is nothing to measure from when placing geometry.

Snap Symbols

Mode Icon How they appea

Center N/A '

i
(Snaps to the center point of "’
!I

an arc or circle)

Step 7
Insert the same fillet on the opposite side of the model. (Figure Step 7)

Figure Step 7

Step 8

Start a new sketch and enter the CENTER POINT CIRCLE command. Right click the mouse. In the Right-click menu, select
Center. Select the arc and draw a 1 inch Diam circle. Dimension and extrude it.(Figure Step 8A, 8B, 8C, and 8D)

Midpoint

e 7 Intersection
= Previous View F5

Home View FG

How To...

Figure Step 8A
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Figure Step 8C

Figure Step 8D

MUST KNOW: A fillet is a tangent arc. A fillet is simply an arc that is tangent at both ends. It can be tangent to two lines, a line
and an arc, or two arcs but it must be tangent at both ends. Technically, a fillet is when material is added to the object. It is called a
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round when material is removed from the object.

Step 9
Start a new sketch. On it, draw and dimension the slot and extrude it. (Figure Step 9A and 9B)

Figure Step 9A [Click to see image full size]

2.000

T ¥
Figure Step 9B
Step 10
Using what you just learned, insert the 1 inch radius fillets. (Figure Step 10)
Fillet L= ]
(3 constant (3 variable | A setacks|
Edges Radius ) ;‘:g:‘“ds
I | |[pe
Click to add (©) Feature
|E| Solds
[F] All Fillets
[ All Rounds
@ wew [Coc ) concd [ pedy ] [
A

Figure Step 10 [Click to see image full size]
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Step 11
Insert the fillets as shown on the figures. Ensure that you set the correct radius for each fillet. (Figure Step 11A and 11B)

Figure Step 11A

Figure Step 11B

Step 12
Enter the FILLET command and in the Fillet dialogue box, set the Radius to 0.0875. Set the Select mode to Loop and select the

edge as shown in the figure. (Figure Step 12)
[ Filet (==
(B | & constant [ varistle | ) setoacks]
Edges Radius iel':fg:‘“di
[% 105electsd 0.0875 [ | —
Click to add @ Logp:
) Feature
[ | soids
[Tl AllFillets
[CJAllRaunds
B wer o [ concel J[ ooy | [>2]
Y

Figure Step 12 [Click to see image full size]

Step 13
To complete the model, change the colour to: Chrome — Polished Black. (Figure Step 13)
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Figure Step 13

Step 14

Save and close the file.

USER TIP: Inventor allows two methods of inserting fillets and chamfers. The first method is to create the solid model using
extrude or revolution just as you have being doing to this point in the course and then insert the fillets on the solid model.The
second method is drawing the fillets in the 2D sketch and they will be created when the sketch is extruded or revolved. The first

method is the BEST method and should be used whenever possible. One reason that it is the best method is it allows you to decide
the order of filleting. This is especially important where two or more fillets meet or intersect on the model. This is the method you

will be using in this module.

Chamfers

A chamferis similar to a fillet except instead of an arc being inserted, it inserts an inclined line. See Figure 15-4. Figure 15-5 shows
a multiview drawing with the chamfers dimensioned. There are two basic methods of inserting chamfers in Inventor, the same as
fillets. In this module, you will learn how to insert them as features after the solid model is created as shown in Figure 15-6.

0.254‘ = — 0.25%45"
0.25
r

— T

0.35X45

T0,35—-- L

Figure 15-4
Chamfers

Q.25x45°

0.25X4%°
0.25X45°

Figure 15-5
Chamfers in a Multiview Drawing
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Figure 15-6
Chamfers on the Solid Model

Inventor Command: CHAMFER

Shortcut: CTRL+ Shift+K

E 3D Model - _

@ gT a @%Thmd

g Shell Combir
Start il Extrude Revol Hole Fillet 0
) Sketch (R Draft &P Thicken
Sketch Modify «

WORK ALONG: Creating Models with Chamfer Features
Step 1
Open the file: Inventor Lab 13-1.ipt that you created in Module 13.

Step 2

The CHAMFER command is used to create a chamfer feature on a solid model.

Using the SAVEAS command, save the file with the name: Inventor Workalong 15-2. (Figure Step 2A and 2B)

Figure Step 2A
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Figure Step 2B
Dimensioned Multiview Drawing

Step 3
Enter the CHAMFER command. In the Chamfer dialogue box, ensure that the equal side icon and Edges icon are enabled. Set the
distance to 1.0. Select the bottom right corner of the model. (Figure Step 3)

Chamfer e

edges e

e =T ™ | 5|
'y

Figure Step 3 [Click to see image full size]

Step 4
Set the distance to 0.125 and insert the chamfer on the around the top as shown in the figure. (Figure Step 4)
‘Chamfer M‘
= Fdges D -
o
@) [ocJ[Ccanel ][ oy ][>>]

Figure Step 4 [Click to see image full size]

Step 5
Using what you just learned, insert the fillet and chamfers on the model as shown in the figure. (Figure Step 5)
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Figure Step 5
Step 6

Insert the 0.10 chamfers around the outside as shown in the figure. (Figure Step 6)

Figure Step 6 [Click to see image full size]

Step 7

The completed model should appear as shown in the figure. (Figure Step 7)

Figure Step 7

Step 8
Save and close the file.

USER TIP: Many commands can be used while you are activity using another command. The ORBIT command is one of them. To
increase your drawing speed, you can preform an operation on one side of a model and then, while you are still in the command,
press F4 and rotate the model. Then preform the operation on another side. This would have worked well for Step 11 as you could
have placed the fillet on the other side of the hole in the same FILLET command.

Key Principles
Key Principles in Module 15

1. A fillet is a tangent arc. A fillet is simply an arc which is tangent at both ends. It can be tangent to two lines, a line and an arc or
two arcs.

2. A chamfer is similar to a fillet except instead of an arc being inserted, it creates an inclined line.

3. There are two basic methods of inserting fillets in Inventor. In this module, inserting the fillets after the solid model is created
will be taught. They are called features. In the Inventor Advanced Modules, drawing fillets on the 2D sketch will be taught. It is
always better to insert the fillets as features since that makes them much easier to draw and edit after the solid model is created.
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Lab Exercise 15-1

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
Inventor Lab L.ab Inventor Course mm Metrlc-Mo.dules Steel — Galvanized = N/A
15-1 Part (mm).ipt

Step 1

Project the Center Point onto the Base plane.

Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produced the solid model shown in the figures.
Apply all of the necessary geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A, 2B, and 2C)

BT i NOTE:
ALL ROUNDS AND FILLETS ARE 1.5 R
UNLESS OTHERWISE NOTED,

10 DA, 4 PLACES -

e

15 R-TYP. s 2 %45
1 /
30 ] \_') : /
l 33 F /

Z3 R, 2 PLACES

Figure Step 2A
Dimensioned Multiview Drawing

Figure Step 2B
Suggested Base Sketch —
Front — XZ Plane

https://workforce.libretexts.org/@go/page/19880



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19880?pdf

LibreTexts*

Figure Step 2C
3D Model — Home View

Step 3

Insert the fillets and chamfers as features after the model is constructed.

Step 4
Apply the colour shown above.

AUTHOR’S GEOMETRIC CONSTRAINS: The following figures shows the construction method suggested by the author to
help you learn how to construct models. It is only the suggested method and if you can complete a fully constrained sketch and
complete the model, that is what is important. You may want to compare your construction methods with the authors.

Lab Exercise 15-2

Time allowed: 30 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab I or G Inch N/A Aluminum — N/A
152 nventor Course nches Polished

Step 1

Open the file: Inventor Lab 14-2.ipt that you created in Module 14.
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Step 2
Using the SAVEAS command, save it with the name: Inventor Lab 15-2.

Step 3
Add the fillets and chamfers as features as shown in the figures. (Figure Step 3A, 3B, and 3C)
0.150x45 CHAM, EST?;? gFbes

BOTH SIDES

0.128 R,
30TH SIDES/
Q.175 R,

BOTH SIDES

0.250 R,/

BOTH SIDES

]
Figure Step 3A
Dimensioned Multiview Drawing

Figure Step 3B
Solid Model —
Home View

Figure Step 3C
Solid Model —
Rotated View

This page titled 3.4: Module 15 Fillet and Chamfer Features is shared under a CC BY license and was authored, remixed, and/or curated by Wally
Baumback (BCcampus) .

https://workforce.libretexts.org/@go/page/19880



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19880?pdf
https://workforce.libretexts.org/Bookshelves/Drafting_and_Design_Technology/Introduction_to_Drafting_and_Autodesk_Inventor_(Baumback)/03%3A_Part_3/3.04%3A_Module_15_Fillet_and_Chamfer_Features
https://creativecommons.org/licenses/by/
https://workforce.libretexts.org/Bookshelves/Drafting_and_Design_Technology/Introduction_to_Drafting_and_Autodesk_Inventor_(Baumback)/03%3A_Part_3/3.04%3A_Module_15_Fillet_and_Chamfer_Features?no-cache
https://opentextbc.ca/autodesk/

LibreTexts"

3.5: Module 16 Competency Test No.3 Open Book
16

Module 16 Competency Test No.3 Open Book

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Within a two hour time limit, complete a written exam and a lab exercises.

Competency Tests

The Inventor book was written with competency based modules. What that means is that you have not completed each module until
you have mastered it. The Competency Test module contains multiple choice questions and a comprehensive lab exercise to test
your mastery of the set of modules that you completed. There are no answers or keys supplied in a Competency Test module since
it is meant to be checked by your instructor. If there are any parts of this module that you have trouble completing, you should go
back and reread the module or modules containing the information that you are having trouble with. If necessary, redo as many lab
exercises required until you fully understand the material.

If you are Completing this book:

o Without the aid of an instructor, complete the written test and the lab exercise.
e In a classroom with an instructor, the instructor will give instructions on what to do after you have completed this module.

Multiple Choice Questions
Select the BEST answer.

1. Which on of the following statements is true?

A. Construction objects are drawn with the command CONSTRUCTION.

B. Construction objects will not be used when the sketch is converted into a 3D feature.
C. Construction objects cannot be used to constrain the sketch.

D. Construction objects cannot be used as dimensional constraints.

E. Construction objects will be used when the sketch is converted into a 3D feature.

2. When is it best to place fillets and chamfers on a solid model?

A. The last thing you do to complete the solid.

B. The first thing after the base sketch it is revolved.

C. Before the base model is created.

D. When the sketches are being created.

E. The first thing after the base sketch is extruded.
3. Which snap mode is used to snap to the location where two object cross?

A.On

B. Midpoint

C. Intersection

D. Point

E. Center

4. Which one of the following function keys, when pressed, enables the display of the constraint icons?
A.F2
B.F4
C.F6
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D.F8
E. F10
5. What two commands are used to create a solid model?

A.REVOLVE AND OFFSET
B. EXTRUDE and REVOLVE
C. EXTRUDE and FILLET
D. PROJECT and SOLID

E. EXTRUDE and MODEL

6. Which key or keys, when pressed while you are selecting objects, will allow you to select more then one object in the selection
set?
A. Only TAB
B. Either ALT or SHIFT
C. Either CTRL or ALT
D. Either TAB or CTRL
E. Either CTRL or SHIFT.
7. What does the REVOLVE command do when it finds a centerline in the base sketch it is revolving?
A. Tt automatically uses the centerline as the axis of revolution.
B. It prompts you to select the axis of revolution.
C. It extrudes the base sketch using it as the centre.
D. It ignores the centerline.
E. It allows you to select another axis as the axis of revolution.

8. Which snap mode is used when you want to snap to the centre of a line?

A.On
B. Midpoint
C. Intersection
D. Point
E. Center

9. Which geometrical constraint is used to make 4 circles all the same diameter when only one of them is dimensioned?
A. Tangent
B. Concentric
C. Coincident
D. Center
E. Equal

10. What one of the following is used to change the properties of a selected object from a drawing object to a construction object?

A. Construction menu
B. Construction icon
C. Construction line
D. Construction circle
E. Construction object

Lab Exercise 16-1

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab English-Modules Chrome — Polished

Inventor Course Inches N N/A
16-1 Part (in).ipt Blue
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Step 1
Note the location of X0Y0Z0. Draw the necessary sketches and revolve or extrude them to produce the 3D model. (Figure Step 1)
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NOTE:
“ Lo.'/s ALL FILLETS AND ROUNDS

NOT DIMENSIONED ARE 0.075 R

Figure Step 1
Dimensioned Multiview Drawing [Click to see image full size]

Step 2
Draw the base sketch on the Front view. (Figure Step 2)

Figure Step 2
Suggested Base Sketch —
Front View (XZ Plane)

Step 3

Apply all of the necessary geometrical and dimensional constraints to fully constrain all sketches. Ensure that all objects, on all
sketches, display purple on a black background.

Step 4

Create the fillets and chamfers after the solid model is totally constructed.

Step 5
Apply the colour shown. (Figure Step 5A, 5B, and 5C)
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Figure Step 5A
Solid Model — Home View

Figure Step 5B
Solid Model — Rotated View

Figure Step 5C
Solid Model — Rotated View

Lab Exercise 16-2

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab Inventor Course Millimeters Metnc-Mo'dules SlllFon Nitrite — N/A
16-2 Part (mm).ipt Polished

Step 1

Note the location of X0Y0Z0. Draw the base sketch on the Right Side view and revolve it to create the base model. (Figure Step
1A, 1B, 1C, and 1D)
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SEE DETAIL
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4 PLACES
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NOTE:
FILLETS AND ROUNDS
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Figure Step 1A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 1B
Suggested Base
Sketch — Right Side
View (YZ Plane)

3
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Figure Step 1C
Keyway Detail
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Figure Step 1D Section Detail

Step 2

Draw the necessary sketches and extrude them to complete the model.

Step 3

Apply all of the necessary geometrical and dimensional constraints to fully constrain all sketches. Ensure that all objects, on all
sketches, display purple on a black background.

Step 4

Create the fillets after the solid model is totally constructed.

Step 5

Apply the colour shown. (Figure Step 5A and 5B)

Figure Step 5A
Solid Model — Home View

Figure Step 5B
Solid Model — Rotated View

https://workforce.libretexts.org/@go/page/19881



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19881?pdf

Li breTexts*

This page titled 3.5: Module 16 Competency Test No.3 Open Book is shared under a CC BY license and was authored, remixed, and/or curated by
Wally Baumback (BCcampus) .
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4.1: Module 17 Angles

17
Module 17 Angles

Wally Baumback

Learning Outcomes
When you have completed this module, you will be able to:

1. Describe drawing inclined lines, aligned and angular dimensions, loops, trimming, and extending.
2. Apply the GENERAL DIMENSIONS command to insert aligned and angular dimensions on a sketch.
3. Apply the TRIM and EXTEND commands to trim and extend objects in a sketch.

Drafting Lesson: Auxiliary Views

When a model has an inclined side, its plane is not parallel to the horizontal and vertical sides of the glass box. If the inclined view
is drawn in one of the predefined views in a multiview drawing, some or all parts of the object will not be their true size and shape.
To correct this, an auxiliary view is drawn instead of a predefined view. An auxiliary view is a view looking perpendicular to the
inclined plane as shown in Figure 17-1.

Figure 17-1
An Auxiliary View [Click to see image full size]

Drafting Lesson: Broken Views and Break Lines

To simplify or speed up drawing some of the views of a multiview drawing are only partially drawn. In these cases, the cutoff
(sometimes called the broken) portion of the view is not required for the reader to visualize the object. Auxiliary views are
frequently cutoff. When a view is cutoff, a break line is drawn to indicate where the view was broken as shown in Figure 17-2. A

short break line and a long break line are drawn differently as show in Figure 17-2.
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Broken Views and Break Lines
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An Example of Using Break Lines

Inventor Command: TRIM

The TRIM command is used to trim a portion of an existing line or arc. The object to be trimmed must intersect an existing
object. If it does not intersect an object, the complete object will be deleted instead of being trimmed.

Shortcut: X

m ents BIN ! ted Autodes

P [ 2o il g
03 = 5
line Circle Arc @ Copy | Extend |:-.3 Stretch @
) 3 * () Rotate -|- Split @& Offset [l
Modify

Inventor Command: EXTEND

The TRIM command is used to trim a portion of an existing line or arc. The object to be trimmed must intersect an existing
object. If it does not intersect an object, the complete object will be deleted instead of being trimmed.

Shortcut: X
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Drawing and Dimensioning Inclined Lines

Drawing and dimensioning inclined lines in sketches is a simple operation in Inventor compared to most CAD systems. The reason
for this is that you can guess at the angle when drawing the inclined line rather then entering the exact number of degrees. After the
sketch is complete, the angle is dimensioned using the exact angle and Inventor will adjust the sketch to match.

Aligned Dimensions

An aligned dimension is a dimension measuring the true length of a line or the true distance between two points. See Figure 17-3.
The extension lines will be perpendicular and the dimension line will be parallel to the line or an imaginary line between two
points.

TRUE LENGTH
(ALIGNED DIMENSION)

LINE

Figure 17-3
An Aligned Dimension
Placing an Aligned Dimension

To place an aligned dimension, enter the GENERAL DIMENSION command or the shortcut D and regardless if you are selecting a
line, two points, or two lines to dimension, the same Aligned dimension icon will display as shown in Figures 17-4 and Figure 17-
5.

B

Figure 17-4
Placing a Aligned
Dimension

NS

Figure 17-5
Aligned
Dimension
Icon

Angular Dimensions

An angular dimension is a dimension measuring the angle between two lines or the angle between the imaginary lines between

three points. See Figure 17-6. The lines cannot be parallel to each other.
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Figure 17-6 Angular Dimension

Placing an Angular Dimension

To place an angular dimension, enter the GENERAL DIMENSION command or the shortcut D and either select two lines or three
points to place the angular dimension between.

The Two-Line Method

Select the first line. It will change colour. Move the cursor onto the second line and without selecting it, note how it changes colour.
The Angular Dimension icon will display as shown in Figure 17-7. Select the second line. Drag the dimension to locate it. See
Figure 17-8

R4

Figure 17-7
Placing an Angular Dimension — Two line Method

45 1%0
0

Figure 17-8
The Angular Dimension — Two line Method

The Three-Point Method

Select the first two points and move the cursor onto the third point as shown in Figure 17-9. The second point MUST be the vertex
of the angle. The Angular Dimension icon will display as shown in Figure 17-9. Select the third point and drag the angular
dimension to the desired location. See Figure 17-10.
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Figure 17-9
Placing an Angular Dimension — Three Point Method

45.00

Figure 17-10
The Angular Dimension — Three Point Method

Geometrical Constraint Symbols

Constraint | Symbol Icon Definition
Tangent (\ _-';-}. Constrains two objects tangent to each other.
o4 —

WORK ALONG: Drawing Models that Contain Inclined Lines
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2

Using the NEW command start a new part file using the template: English-Modules Part (in).ipt.

Step 3
Save the file with the name: Inventor Workalong 17-1. (Figure Step 3A, 3B, and 3C)
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Figure Step 3A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 3B
Auxiliary View
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Figure Step 3C
3D Model
Home View

Step 4

Start the Base sketch on the Front or XZ plane.

Step 5
Project the Center Point onto the sketch.

Step 6

Draw the three top lines of the Front view and dimension them. Ensure that the sketch is fully constrained. (Figure Step 6)

3.000

Figure Step 6

Step 7
Enter the OFFSET command. When prompted, select the top line. (Figure Step 7)

=

Figure Step 7
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Step 8

Right click the mouse and in the Right-click menu, select Continue. Move the cursor down about 0.5 inches. The offset line will
drag with it. Click to select the location. (Figure Step 8)

[ ]
! Cancel(ESC) 65,
| Loop Select
|I-¢_ Constrain Offset

= Previous View F5

i Home View F6
e
|

How To...
Figure Step 8

Step 9

Do the same for the other two lines. (Figure Step 9)

.

6.000

Figure Step 9

Step 10
Enter the TRIM command. When prompted, select the overlapping end of the lines on the top intersection. (Figure Step 10A and

10B)
B |

Figure Step 10A
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Figure Step 10B

Step 11
Enter the EXTEND command and extend the lines at the bottom intersection by selecting each of them. (Figure Step 11A and 11B)

Figure Step 11A

i

Figure Step 11B

MUST KNOW: When inserting an angular dimension, only one dimension can be placed at a time even though there is a choice of
placing the dimension in four different locations and two different angles. The figure on the right shows the four different angular
dimension locations and the two different angles that can be inserted.

13500

4500

4500

13500‘

Step 12
Add three dimensions for the 0.5 thickness. The sketch should be fully constrained. (Figure Step 12)
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Figure Step 12

Step 13

Press F6 to return to Home view.

Step 14
Extrude the sketch. (Figure Step 14)

Figure Step 14

Step 15

Start a new sketch on the top plane. Draw three lines and add the dimensions to fully constrain the sketch. (Figure Step 15)

Figure Step 15
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Step 16
Extrude the sketch using the cut option. (Figure Step 16)

Figure Step 16
Step 17

Start a new sketch on the inclined plane. Draw three construction lines and dimension them to locate the centre of the circles.
Ensure that the lines are fully constrained. (Figure Step 17)

Figure Step 17

AUTHOR’S COMMENTS: Draw the vertical line from the midpoint of the top edge to the midpoint of the bottom edge. That
way it will not have to be dimensioned. Draw the horizontal lines perpendicular to the vertical line or one of the edges and snap
onto the edge lines.

Step 18

Insert two circles locating their centers at the intersection of the construction lines. Dimension only one of them and then apply the
Equal constrain to the other circle. (Figure Step 18)
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Figure Step 18
Step 19

Draw a line from one circle to the other. Don’t worry about constraining them tangent at this time. Ensure that the Snap On icon
appears when you select the endpoint of the lines. (Figure 19A and 19B)

X
Figure
Step 19A
Figure
Step 19B
Step 20

In the right-click menu, select Create Constrain — Tangent. (Figure Step 20).

libretexts.



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19882?pdf

LibreTextS"

F Snap to Grid
Show All Constraints F8
Constraint Visibility...
Constraint Options...
" Create Line
[ General Dimension
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Project Geometry // Parallel
Slice Graphics RPN Tongent |
Dimension Display » ‘ﬁ» Smooth
Measure LS ;_ Coincident
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Sketch Doctor i
4 Collinear
@ Place Feature... = Equal =
E Previous View F5 = Ho!r_zoniai
Home View F& é! :’:(mca! m
Help Topics... LIJ Symmetry
Figure
Step 20

Step 21

Apply the Tangent constraint between the circle and the line. Repeat with the other circle. (Figure Step 21A and 21B)

Figure Step 21A [Click to see image full size]

L

Figure Step 21B [Click to see image full size]
Step 22

Trim the circles. This will take four steps. (Figure Step 22)
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Figure Step 22

Step 23
Extrude the sketch. (Figure Step 23)

Figure Step 23

Step 24

Draw a 2D Sketch on the bottom plane. Using what you just learned, ensure that you constrain the lines tangent to the circles and
then trim. (Figure Step 24A and 24B)

Figure Step 24A [Click to see image full size]
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Figure Step 24B

Step 25
Extrude the sketch. (Figure Step 25)

Figure Step 25

Step 26
Insert the fillets and change to the color: Orange to complete the solid model. (Figure Step 26)

Figure Step 26
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Step 27

Save and close the part file.

USER TIP: When inserting an aligned dimension and the Linear dimension icon displays, as shown in the figure immediate right,
rather then the Aligned dimension icon, you can change that and force Inventor to place an aligned dimension. Right-click the
mouse while the icon is displayed. In the Right-click menu, select Aligned as shown in the figure far right. This will also work in
reverse. If the Aligned dimension icon displays, you can instruct Inventor to place a linear dimension either horizontal or vertical.

\
Cancel(ESC)
Yertical
Horzontal
[v Edit Dimension

11

&= Previous View F5

Home View F6

How To...
T T —_—

USER TIP: The TRIM command can be used to completely delete an object rather then just trimming it. If the object to be deleted
does not intersect another object, simply press X and select the object to be deleted. If it intersects another object, it will take you
more picks to delete it, but, it is still possible. The reason that it is best to use the TRIM command rather then the DELETE
command to delete objects is the fact that TRIM has a shortcut (X) while the DELETE command does not have a shortcut. Entering
a shortcut on the keyboard is faster then clicking an icon.

“
N

Rs

MUST KNOW: When offsetting most objects, the offset object can be geometrically constrained to the existing object. If the angle
of the object that was offset is modified or the object is moved, the object that was offset will maintain its position in relation to the
offset object. In the Right-click menu, during the OFFSET command, the Constrain Offset can be enabled or disabled as required.
See the figure on the right.

[t

Cancel(ESC)

[v Loop Select
|7 Constrain Offset

9= Previous View F5
Home View F6

How To...

Key Principles
Key Principles in Module 17

1. You can guess at the angle when drawing inclined lines rather then entering the exact number of degrees. After the sketch is
complete, the angles are dimensioned using the exact angle and Inventor will adjust the sketch to match.

2. The TRIM command is used to trim a portion of an existing line or arc. The object to be trimmed must intersect an existing
object. If it does not intersect an object, the complete object will be deleted instead of being trimmed.

3. The EXTEND command is used to extend the length of an existing line or arc.
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Lab Exercise 17-1

Time allowed: 60 minutes.

Part Name Project Units Template Color Material

Metric-Modul
Inventor Lab 17-1 Inventor Course Millimeters eHie 0, Hes Beige N/A
Part (mm).ipt
Step 1

Project the Center Point onto the base plane.

Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude or revolve them to produce the solid model shown below.
Apply all of the necessary geometrical and dimensional constraints to maintain the objects shape and size. (Figure Step 2A and 2B)

MNOTE:
ALL FILLETS 7.5 R

e AH —

40

150 ! i :

Figure Step 2A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 2B
Suggested Base
Sketch — Front (XZ)
Plane

Step 3
Apply the colour shown above. (Figure Step 3)
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Figure Step 3
Completed Solid Model
Home View

[7'00 neRmaRRis | meRRRERs =2
) %
150
Author’s Base Sketch [Click to see image full size]
Step 4
Create all fillets after the solid model is totally constructed.
Lab Exercise 17-2
Time allowed: 60 minutes.
Part Name Project Units Template Color Material
English-Modul
Inventor Lab 17-2 Inventor Course Inches e 1? . paie Nickle N/A
Part (in).ipt
Step 1

Project the Center Point onto the base plane.

Step 2

Note the location of X0Y0Z0. Draw the necessary sketches and extrude or revolve them to produce the solid model shown below.
Apply all of the necessary geometrical and dimensional constraints to maintain the objects shape and size. (Figure Step 2A and 2B)
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NOTE:
ALL LINES ARE TANGENT

TO ARCS AND CIRCLES

2.00 =

1.10_DIA.
0.125 DEEP

0.375 R
1.00 R
1.00 R
0.25 R 2.00 R
0.125 R, ALL ARCUND E\ILDLBKER]OE'ND

2'25* I I L l 1 o
fom [ Ty T T
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Figure Step 2A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 2B
Suggested Base Sketch —
Top (XY) Plane) [Click to see image full size]

Step 3
Apply the colour shown above. (Figure Step 3)

Figure Step 3
Completed Solid Model — Home View
Author’s

Step 4

Create all fillets after the solid model is totally constructed.
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1.000

Author’s Base Sketch [Click to see image full size]

This page titled 4.1: Module 17 Angles is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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4.2: Module 18 Editing Geometry
18
Module 18 Editing Geometry

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe how to select objects using windows and crossing windows.
2. Describe and apply the THREE POINT ARC, TWO POINT RECTANGLE, and COPY commands.

Methods of Selecting Objects

Methods of Selecting Objects

Method Description Window Display Selected Object Display

pick Selects one object at a time
using the graphic cursor. To e IR
pick more then one object at a —
time to create a selection set, ( i (

hold down the SHIFT or CTRL \ A\

keys while selecting the objects. 2
Selected objects will change
color.

window | Selects all the objects that are
totally inside a window defined —

by two user picks. A window will

always appear as a solid line ! [ :

and is created by picking the first D \

point on the left and moving right =

to pick the second point.

cross Selects all the objects that are
totally inside and the ones that
cross a window defined by two R T —
user picks. A crossing window / A TR
will always appear as a dashed ) O | * A )
line and is created by picking the

first point on the right and ~——

moving left to select the second
point.

Figure 18-1 Methods of Selecting Objects

Selecting Objects

Up to this point in the book, the only way that has been shown how to select objects was to pick them, one at a time. A quicker and more efficient method of
selecting multiple objects is to use either a window or a crossing window. Study Figure 18-1 and start using windows and crossing windows when selecting multiple
objects in both Sketch or Model mode.

Inventor Command: THREE POINT ARC

The THREE POINT ARC command is used to draw an arc by selecting the two endpoints of the arc and a third point anywhere on the circumference of the arc.

Shortcut: none

RS

A Tedt -
Start Line  Circle [ Arc | Rectangle *
2D Sketch ks ks : % -+ Point
Sketch f e
Three Point
Arc
b Tangent

Arc
+ Center Point

AUTHOR’S COMMENTS: Construct the arc either clockwise or counterclockwise. Point 3 MUST always be on the circumference of the arc, between Point 1 and
Point 2. See Figure 18-2.
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POINT 3

POINT 2 POINT 1
POINT 3

POINT 1 P &

Figure 18-2
Construction Techniques for Arcs

Inventor Command: TWO POINT RECTANGLE

The TWO POINT RECTANGLE command is used to draw a rectangle or a square by selecting two points of its opposite corners.

Shortcut: none

B /O® 1 8t> 3

Stat  Line Circle  Arc [ Rectangle | Proji
2D Sketch T T T T —- Point Geom
Sketch D Rectangle
Twao Point
Rectangle
Three Point
Rectangle
Two Point Center
<;5 Rectangle
Three Point Center

Inventor Command: COPY

The COPY command is used in Sketch mode to copy 2D geometry from one XY location to another.

Shortcut: none

/ ® /a D [ Fillet - ‘g «i» Move 2§ Trim
Text ~ -01 Co -| Extend
Line Circle Arc  Rectangle A Project S| - Exten
- - - * -i- Point Geometry " () Rotate —|- Split
Modify

Create «

WORK ALONG: Drawing a Solid Model with Arcs and Rectangles

Step 1
Check the current project and if necessary, set it to Inventor Course.

Step 2
Using the NEW command, start a new part file using the template: English-Modules Part (in).ipt.

Step 3
Save the file with the name: Inventor Workalong 18-1. (Figure Step 3A, 3B, 3C, and 3D)
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Figure Step 3A
Dimensioned Multiview Drawing [Click to see image full size]
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Figure Step 3B
Dimensioned Detail Drawing [Click to see image full size]

Figure Step 3C
3D Model — Home View [Click to see image full size]

Figure Step 3D
3D Model — Rotated View [Click to see image full size]

Step 4
Start the Base sketch on the Front or XZ plane. Project the Center Point onto the sketch.
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Step 5
Draw the four outside lines of the Base sketch. (Figure Step 5)

40

Figure Step 5

Step 6
Offset all four lines as shown in the figure. (Figure Step 6)

4—&

Figure Step 6
Step 7

Trim and dimension the sketch ensuring that it is totally constrained. (Figure Step 7)
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Figure Step 7

Step 8
Press F6 to change the view to the Home view. All of the lines in the sketch should appear purple. Extrude the sketch. (Figure Step 8)
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Figure Step 8

Sketching Without the Grid

Up to this point in the Inventor book, the grid display has been enabled in Sketch mode. To the more experienced operator, grid display can be disabled in Sketch
mode. On some sketches, it is sometimes easier to draw without the grid getting in the way.

Step 9

Start a new sketch on the right side face as shown in the figure. (Figure Step 9)

Figure Step 9
Step 10
Using what you already learned, open the Application Options dialogue box.

Step 11
Enable the Sketch tab.

Step 12
In the Display area, disable Grid Lines. (Figure Step 12)
Ausiization Dptions dem
|Gmml|m- Irlr | coner | Deptay | veedonee | Eroecte | oo
| ratsimze | St cwabaw | avserly | ot ceie
D Soett
(Conetranh pacaent oy

A Fare el a0 prrpendhady
) el arl el

OveroreTa e drensins

Ll by = et et

S R S

Figure Step 12
AUTHOR’S COMMENTS: Disabling the grid display in a sketch can help when drawing some sketches.

Step 13

Draw a construction line 0.5 inches below the top edge and dimension it. Ensure that it is fully constrained. (Figure Step 13)
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Figure Step 13 [Click to see image full size]
AUTHOR’S COMMENTS: Do not offset an edge. Draw the line, using the LINE command, constrain it perpendicular to one of the edges.
Step 14

Click the THREE POINT ARC command. Snap the first point to one end of the construction line, snap the second point to the other end of the construction line. For
the third point, snap it to the midpoint of the top edge. (Figure Step 14A, 14B, and 14C)

Figure Step 14A

Figure Step 14B

Figure Step 14C
Step 15

Using the CREATE CONSTRAIN command, apply the Tangent constraint to the arc and the top edge. This should fully constrain the sketch. (Figure Step 15)

Figure Step 15 [Click to see image full size]
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Step 16
Extrude the sketch. (Figure Step 16A and 16B)

Eetrune |

Sepe e |

B~ (& s

| o @ El-’emlw

ame (B ]

@@J E Match shape.

| e il
A

Figure Step 16A [Click to see image full size]

Figure Step 16B
Step 17

Using what you just learned, start a new sketch on the top of the model. On it, draw three construction lines and a three point arc. Ensure that the sketch is fully
constrained. Extrude the sketch. (Figure Step 17A and 17B)

Figure 17B

Step 18

Start a new sketch on the lower plane. (Figure Step 18)
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Figure Step 18
AUTHOR’S COMMENTS: I have shown the new sketch with the grid displayed only to help you visualize what plane the sketch is on.

Step 19
On the sketch, using the TWO POINT RECTANGLE command, draw a rectangle by selecting two opposite corners. Guess at the location and size. (Figure Step 19)

Figure Step 19 [Click to see image full size]
Step 20

Insert four dimensions, one from each edge. Check to ensure that the sketch is fully constrained and extrude it. (Figure Step 20A and 20B)

Figure Step 20A [Click to see image full size]

Figure Step 20B

Step 21

Start a new sketch on the back plane and place a construction line as shown in the figure. Do not offset the edge. Ensure that you constrain the line perpendicular to
the bottom or top edge. You can guess at the start point and the length of the line. (Figure Step 21)
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Figure Step 21 [Click to see image full size]

Step 22

Change the property of the line to a construction line. Insert one circle at the each end of the line. Snap to the end of the line to locate the centre of the circles. (Figure
Step 22)

Figure Step 22
Step 23

Using what you learned already, dimension one of the circles and then create an Equal constraint for the other one. Draw lines on either side of the circle. Ensure that
you snap the end of the lines onto the circles. Constrain the lines to the circle with the Tangent constraint. Trim the circles. (Figure Step 23A, 23B, and 23C)

Figure Step 23A
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Figure Step 23B

Figure Step 23C

Step 24

Draw a construction line from the end of the construction line at the top circle, constraining it perpendicular to one of the vertical lines. Draw it approximately 1 inch
long. (Figure Step 24)

Figure Step 24

Step 25

Click the COPY command and select the two lines and the arcs as shown in the figure. Ensure that the Select icon is enabled. (Figure Step 25)
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Figure Step 25 [Click to see image full size]
Step 26

Enable the From icon and select the end of the construction line for the From location. (Figure Step 26)
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Figure Step 26 [Click to see image full size]
Step 27

Enable the To icon and select the other end of the construction line for the To location. (Figure Step 27)
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Figure Step 27
Step 28

If you get the warning message, click Yes.

Step 29

Dimension the sketch until it is fully constrained. (Figure Step 29)

TR 0 500

Figure Step 29 [Click to see image full size]
Step 30

Return to Model mode and extrude the slots. Extrude them 0.25 inches deep. (Figure Step 30)
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Figure Step 30 [Click to see image full size]
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Step 31

Start a new sketch on the bottom of the extruded slots. Enter the OFFSET command and right-click one of the arcs. In the Right-click menu, enable Loop Select.
Select the other arc and the lines to complete the loop. (Figure Step 31A and 31B)

Figure Step 31A

Figure Step 31B

Step 32
Offset the slot towards the inside. Guess at the offset distance. (Figure Step 32)

Figure Step 32

Step 33
Dimension the offset. (Figure Step 33)

Figure Step 33

Step 34
Extrude the slot To Next. (Figure Step 34)

https://workforce.libretexts.org/@go/page/19883



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19883?pdf

LibreTextS"

Figure Step 34
Step 35

Redo Step 31 to 34 on the other slot to complete the solid model.

Step 36
Set the colour to: Dark Red. (Figure Step 36)

Figure Step 36

Step 37

Save and close the file.

MUST KNOW: A window selects all of the objects that are totally inside of it defined by two user picks. A window always appears as a solid line and is created by
picking the first point on the left and moving right to pick the second point.A crossing window selects all of the objects that are totally inside and the ones that cross
it defined by two user picks. A crossing Window always appear as dashed lines and is created by picking the first point on the right and moving left to select the
second point.

To select a window or crossing window, select the first point by moving the cursor to the desired location and press the left mouse button down. While holding it
down, move to the cursor to second desired location and release the mouse button.

(- OC

A Window

A Crossing Window

https://workforce.libretexts.org/@go/page/19883



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19883?pdf

LibreTexts*

Key Principles
Key Principles in Module 18

1. A window appears as a solid rectangle selecting only the objects totally inside the window. A crossing window appears as a dashed rectangle selecting all of the
objects that it crosses and the ones that are totally inside the crossing window.

Lab Exercise 18-1

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
. Metric-Modules Part .
Inventor Lab 18-1 Inventor Course Millimeters K Zinc N/A
(mm).ipt
Step 1

Project the Center Point onto the base plane.

Step 2
Note the location of X0Y0Z0. Draw the necessary sketches and extrude or revolve them to produce the solid model shown below. Apply all of the necessary
geometrical and dimensional constraints to maintain the objects shape and size. (Figure Step 2A, 2B, 2C, and 2D)

Figure Step 2A
3D Model — Home View
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Figure Step 2B
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 2C
Dimensioned Auxiliary View [Click to see image full size]

https://workforce.libretexts.org/@go/page/19883



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19883?pdf

Li breTexts*

Figure Step 2D
Suggested Base Sketch —
Front (XZ) Plane

Step 3
Apply the colour shown above. (Figure Step 3A and 3B)

Figure Step 3A
Solid Model — Home View

Figure Step 3B
Solid Model — Rotated View

Lab Exercise 18-2

Time allowed: 60 minutes.

Part Name Project Units Template Color Material
English-Modules Part .
Inventor Lab 18-2 Inventor Course Inches (in).ipt Galvanized (texture) N/A
Step 1

Project the Center Point onto the base plane.

Step 2
Note the location of X0Y0Z0. Draw the necessary sketches and extrude or revolve them to produce the solid model shown below. Apply all of the necessary
geometrical and dimensional constraints to maintain the objects shape and size. (Figure Step 2A and 2B)
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Figure Step 2A
Suggested Base
Sketch — Right Side
(YZ Plane)

NOT ROUNDED

0.25 DIA.
B 0.125 R, NOTE:
| L1 BOTH SIDES 1. ALL FILLETS AND ROUNDS NOT
T DIMENSIONED ARE 0.0875 R.
[ ] 100 z{ ______ b
L
| —re—

F——TT——rh~——r——f~——f~—7 " NOT ROUNDED
Ll 1

H 1 U

1. R
Y haces [0s0—] [+ +{ 200 |

3.00 H-——-+t250
075 R \
10.00
—————————————————————— 8.00
- 6.00
o—0 ! s00 £3
1.50 1.75 R
0—0 © +=
] ] | | '-?0
*l 2.00 |-—4.oo-—| 2.00 l 2.00 —-l L—LOO
12.00 1

0.50 DA, 8 PLACES
Figure Step 2B
Dimensioned Multiview Drawing
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Author’s Base Sketch

Author’s Base Model

Step 3
Apply the colour shown above. (Figure Step 3A and 3B)

Figure Step 3A
Solid Model — Home View
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Figure Step 3B
Solid Model — Rotated View

Step 4

Create all fillets after the solid model is totally constructed.

This page titled 4.2: Module 18 Editing Geometry is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback (BCcampus) .
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4.3: Module 19 Work Features

19
Module 19 Work Features

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe and apply the POLYGON, TANGENT CIRCLE, and THREAD commands.

2. Describe work features including Work Points, Work Axes, and Work Planes and explain how they are used in model
construction.

3. Describe and apply the WORK POINT, WORK AXIS, and WORK PLANE commands.

Geometry Lesson: Regular Polygons

A polygon is defined as any plane figure bounded by straight lines. A regular polygon is a polygon that has equal angles, equal sides
and can be inscribed in or circumscribed around a circle. The first eight regular polygons are shown in Figure 19-1.

A OO QO

TRIANGLE SQUARE PENTAGON HEXAGON
3 SIDES 4 SIDES 5 SIDES 6 SIDES
HEPTAGON QCTAGON NONAGON DECAGON  DODECAGGN
7 SIDES 8 SIDES 9 SIDES 10 SIDES 12 SIDES

Figure 19-1
Regular Polygons
Work

Any regular polygon can be inscribed in or circumscribed around a circle as shown, using a hexagon, in Figure 19-2.

INSCRIBED
IN A CIRCLE
+
\&%CRCUMSCRBED
AROUND A CIRCLE

Figure 19-2
Inscribed and Circumscribed Regular Polygon

It is important to understand and know the geometry involved to construct a triangle, square, hexagon, and octagon as shown in Figure
19-3. Study each one and try to understand how they are constructed and the angles used to construct them.
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Figure 19-3
Geometry of Four Regular Polygons

Inventor Command: POLYGON

The POLYGON command is used to draw a regular polygon on a 2D sketch. You can select the number of sides and choose

between either an inscribed or a circumscribed polygon.

Shortcut: none

h-= 2
D / @ /" D D Fillet ~ =
A Tedt - el
Stat  Line Circle Arc | Rectangle : Project _
2D Sketch - - N - =t- Point Geometry
Sketch Rectangle
D Two Point
<> Rectangle
Three Point
N
+", Polygon
\_/ Polygon

Inventor Command: TANGENT CIRCLE

The TANGENT CIRCLE command is used to draw a circle tangent to three lines.

Shortcut: none

2 /@ =

Stat  Line | Circle | Arc  Rectangle
2D Sketch s - .
Sketch Circle Create =
Center Point

Inventor Command:; AUTO DIMENSION

The AUTO DIMENSION command is used to add dimensions or constrains automatically to fully constrain a sketch.

Shortcut: none
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Drawing Threads

The THREAD command is used to draw exterior threads or interior threads on a 3D solid model. See Figure 19-4 The threads created
using the THREAD command are not actual threads constructed on the model. They are simply a graphical representation of the
threads. A real life solid model created from the Inventor part would not be threaded. Actual threads can be created but this is a much

more advanced feature that is taught in the Inventor Advanced book. The thread specifications can be applied to the thread in the sketch
and then be used when creating the working drawing of the part.

Figure 19-4
External and Internal Threads

Inventor Command: THREAD

The THREAD command is used to draw a graphical representation of an outside or inside diameter thread. The thread
specifications can also added to the thread properties.

Shortcut: none

— e
7 0@
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ketch ¥
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WORK ALONG: Drawing Polygons and Threads — Part 1
Step 1

Using the NEW command start a new part file using the template: English-Modules Part (in).ipt

Step 2

Save the file with the name: Inventor Workalong 19-1. (Figure Step 2A, 2B, and 2C)
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Figure Step 2A
3D Model —
Home View
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Figure Step 2B
Dimensioned Multiview Drawing
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Figure Step 2C
Detail

Step 3
Draw the Base sketch on the Top or XY plane.
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Step 4

Project the Center Point onto the Base sketch.

Step 5
Enter the POLYGON command and set the number of sides to 6. (Figure Step 5)
3 Polygon
A
— P ——
Figure Step 5

Step 6
Enable the Circumscribed Polygon icon. Snap to the Center Point for the centre and select a radius of approximately 0.75 inches.
(Figure Step 6)

&

Fig

Step

6

AUTHOR’S COMMENTS: A circumscribed polygon is used in this sketch because the edge to edge dimension was given rather then
corner to corner.

Step 7
Add the dimension from the Center Point to the left line. (Figure Step 7)

750—F=

Figure Step 7

Step 8
Enter the AUTO DIMENSION command. Note that one dimension or constraint is required to fully constrain the sketch. Click Apply.
(Figure Step 8A, 8B, and 8C

” @ // ﬁ v @8 El\maga ;g

e C\r(la Ar( Dimension %Automatlc Dimensions and Constraints

Applies missing dimensions and constraints to selected sketch
geometry

Press F1 for more help

Figure Step 8A
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Figure Step 8C
AUTHOR’S COMMENTS: This will add a constraint to fully constrain the sketch. The AUTO DIMENSION command is used to
automatically add the dimensions or constraints to fully constrain it.

Step 9
Extrude the hexagon in the negative Z direction. (Figure Step 9)
//
==) 8
[ shase |are |
. :B: Bfoncs =
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@ . [] Match shape
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Figure Step 9 [Click to see image full size]

Step 10
Start a new sketch on the bottom side of the Base model. Enter the TANGENT CIRCLE command. When prompted, select any three
edges. (Figure Step 10)

Figure Step 10
AUTHOR’S COMMENTS: Since you are inserting a circle tangent inside of a regular polygon, any three edges can be selected.

Step 11
Extrude the circle 0.016 inches. Ensure that you enable the Join icon and extrude it away from the bolt head. (Figure Step 11)
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Figure Step 11 [Click to see image full size]

Step 12

Start a new sketch on the extruded circle. Draw and dimension a 1 inch circle using the centre of the circle to snap to. Extrude the circle
3 inches. (Figure Step 12A and 12B)

1.000

Figure Step 12A

Figure Step 12B

Step 13
Using the CHAMFER command, chamfer the bottom of the bolt. (Figure Step 13)
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Figure Step 13 [Click to see image full size]
Step 14

Enter the THREAD command. Enable the Location tab and set the Length to 1.5 and then select the cylinder as the face to thread. Do
not close the dialogue box. (Figure Step 14)

(rvea )
Face [] Display in Model
Thread Length
[ Full Length
Offeet Length
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Figure Step 14 [Click to see image full size]

Step 15
Enable the Specification tab. Set the thread specifications as shown in the figure. Click OK to execute the command. (Figure Step 15A
and 15B)
Thread [ =]

Thread Type

(a1 Unified Screw Threads -]

Size Designation

[ ~] [a20e =)

Class

@ Right hand
) Left hand
@[ ox [ conce ][ orly

Figure Step 15A [Click to see image full size]
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Figure Step 15B

Step 16

Change the view to the Home view and change the colour to: Metal-Brass. (Figure Step 16)

Figure Step 16

Step 17
Save and close the file.

MUST KNOW: The threads created by the THREAD command are not actual threads constructed on the model. They are simply a
graphical representation of the threads. A real life solid model created from the Inventor part file would not be threaded.

WORK ALONG: Drawing Polygons and Threads — Part 2
Step 1
Check the default project and if necessary, set it to Inventor Course.

Step 2
Using the NEW command start a new part file using the template: English-Modules Part (in).ipt.

Step 3

Save the file with the name: Inventor Workalong 19-2.

Step 4

Using what you learned in the last workalong, construct the nut shown in the multiview drawing. (Figure Step 4A and 4B)
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Figure Step 4A
Dimensioned Multiview Drawing

Figure Step 4B 3D Model — Home View

Step 5
Change the colour to: Metal-Brass. (Figure Step 5A and 5B)

Figure Step 5A

Figure Step 5B
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Work Features

Work Features consists of points, axes, and planes that can be inserted on a solid model or in Model space. They are used as a
construction aids to draw the model. You can insert them when existing geometry cannot be used to add geometry. The three work
features available in Inventor are the work point, the work axis, and the work plane. See Figure 19-5. This module is an introduction to
work features only and will teach the user how to create and use them in part modeling. They are also used in assemblies.

Figure 19-5
Work Features

Work Points

A Work Point is a parametric construction point or a single XYZ location that is inserted and then used as a work feature. Once a Work
Point is inserted on the model, it can be projected onto part faces, linear edges, or onto an arc or circle using the PROJECT
GEOMETRY command. Work Points can also be constrained to the centre points of arcs, circles, and ellipses. In this module, inserting
Work Points on the model or in 3D space will be taught.

Work Axes

A Work Axis is a parametric construction line or two XYZ locations joined by a line that is inserted and then used as a work feature.
Even though a Work Axis appears as a specified length, as far as Inventor is concerned, it is infinite in length and can be expanded to
any length required.

Use Work Axes when creating models to mark symmetry lines, centre lines, or distances between revolved feature axes. Work Axes can
be used along the symmetry lines of circular features such as cylinders, shafts, or holes. They can also be created as a work axis on a
linear edge, a sketch line, or a 3D sketch line.

Work Planes

A Work Plane is parametric construction plane or four XYZ locations joined by lines inserted on the model or in model space and then
used as a work feature. Even though a Work Plane appears as a rectangular plane of a given size, it is actually infinite in size and can be
expanded to any size required.

Work Planes can be placed at any orientation in space, offset from existing faces, or rotated around an axis or edge. A work plane can be
used as a sketch plane and dimensioned or constrained to other features or components. Each work plane has its own internal coordinate
system. The order in which geometry is selected determines the origin and positive directions of the coordinate system axes.

Inventor Command: WORK POINT

The WORK POINT command is used to insert a Work Point on the model or in Model space.

Shortcut: . (period)
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ﬂi Intersection of Plane/Surface and Line

Center Point of Loop of Edges
Center Point of Torus

Q Center Point of Sphere
Inventor Command: WORK AXIS

The WORK AXIS command is used to insert a Work Axis on the model or in Model space.

Shortcut: / (forward slash)

} @ DAm[l 17 Rectangular  [H] Stitch Q
sct | Plane EMIS

Work| (&

/Q Parallel to Line through Point

B Through Two Points
/ﬁ Intersection of Two Planes

L‘—‘ Normal to Plane through Point

Q Through Center of Circular or Elliptical Edge

O Through Revolved Face or Feature

Inventor Command: WORK PLANE

The WORK PLANE command is used to insert a Work Plane on the model or in Model space.
Shortcut:] (right bracket)
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WORK ALONG: Creating Work Features
Step 1
Check the default project and if necessary, set it to Inventor Course.

Step 2
Using the NEW command start a new part file using the template: English-Modules Part (in).ipt.

Step 3

Save the file with the name: Inventor Workalong 19-3.

Step 4
Create the solid model shown in the figures. (Figure Step 4A and 4B)

Figure Step 4A
3D Model — Home View
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Figure Step 4B
Dimensioned Multiview Drawing [Click to see image full size]

Step 5

Insert a Work Point at the apparent intersection of two edges. Click the WORK POINT command and then Intersection of Two Lines.

Select the edges shown in the figure. Note how they highlight and extend. (Figure Step 5A, 5B, and 5C)
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Plane
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lﬁlmdﬁwﬁﬁ

m Intersection of Plane/Surface and Line

Figure Step 5A

Figure Step 5B
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Figure Step 5C
AUTHOR’S COMMENTS: The Work Point will be inserted at the apparent intersection of the two selected edges.

Step 6
Insert a Work Point at the intersection of three planes. Click the WORK POINT command and then Intersection of Three Planes. Select
the planes shown in the figures. (Figure Step 6A, 6B, 6C, 6D, and 6E)

[ adis + 37 Ractangular & Thicken/
il <8>m[- &% Circular B sch

T |
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Figure Step 6A

Figure Step 6B

Figure Step 6C
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Figure Step 6D

Figure Step 6E

Step 7

To insert a Work Point at the midpoint of an edge. Click the WORK POINT command and then On Vertex, Sketch point, or Midpoint.
Snap to the midpoint of the edge shown in the figure. The midpoint will highlight with a yellow work point symbol. Select it when it
appears. (Figure Step 7A, 7B, and 7C)

@ s » 32 Recnguiar ¢ Thickeni
prvad) % point|] 9 Circuter [ stch

s

Figure Step 7B
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Figure Step 7C
AUTHOR’S COMMENTS: You should now have three Work Points inserted.

Step 8

Work Features will display as items in the Browser bar. Note the three Work Points that you just inserted. The visibility of Work
Features can be enabled or disabled in the Right-click menu. (Figure 8A and 8B)

E
T |

@ Inventor Workalong 13-3B.ipt
- 0 Solid Bodies(1)
B T_T- View: Master
- EI Origin

G- m Extrusion1

I (PFilets

G- EBT Extrusion2
G- m Extrusion3

| & Work Point1
[— @~ Work Point2
= @ Work Point3
— (D End of Part

Figure Step 8A
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Step 9
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Figure Step 8B

Insert a Work Axis on the centerline of the cylinder. Enter the WORK AXIS command and then Through Center of Circular or Elliptical

Edge. Select the cylinder as shown in the figure. Note how the cylinder highlights. The axis will appear as a colored line. (Figure Step
9A, 9B, and 9C)

@ E Axis | = z: Rectangular @ Thicken/Offsst
Plane E‘Axls
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Figure Step 9A
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Figure Step 9B

Figure Step 9C
Step 10

Insert a Work Axis between two Work Points. Enter the WORK AXIS command and then Through Two Points. Select the Work Points
on the front edge and the back corner. (Figure Step 10A, 10B, 10C, and 10D)

() [BEEE £ recarosn & o
PLEne EMS
ﬁ On Line or Edge
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Figure Step 10A

Figure Step 10B
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Figure Step 10C

k]

Figure Step 10D

Step 11

Insert a Work Axis at the intersection of two non-parallel faces. Enter the WORK AXIS command and then Intersection of Two Planes.
Select the face on the left side and then the face on the right side. The Work Axis will appear at the apparent intersection of the two
faces. (Figure Step 11A, 11B, 11C, and 11D)
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Figure Step 11B

Figure Step 11C
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Figure Step 11D

Step 12

Work Features will display as items in the Browser bar. Note the three Work Axes that you just inserted. (Figure Step 12)
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— Jedwork Axis3
' ) end of Part

fral

I

.Figure Step 12
Step 13

Insert a Work Plane from an existing face and through a Work Axis at a specified angle. Enter the WORK PLANE command and then
Plane. Select the face on the right side of the model and then select the Work Axis at the centre of the cylinder. Enter the angle between
the new Work Plane and the face. In this case, 90 degrees or perpendicular. (Figure Step 13A, 13B, 13C, and 13D)

@ this- g::ﬂecrangular < B
T@Pcunt- & Circular EI[
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Figure Step 13A
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Figure Step 13B

T
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=

Figure Step 13C

Figure Step 13D

Step 14

Insert an offset Work Plane. Enter the WORK PLANE command and then Offset from Plane. Select the face on the right side. Hold
down the left mouse button and drag the plane into the model. The Offset dialogue box will display. Enter the offset distance of -1.25

inches. (Figure Step 14A, 14B, and 14C)
AUTHOR’S COMMENTS: The offset is negative since that is the negative Z direction of the work plane.
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Figure Step 14A
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Figure Step 14B
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Figure Step 14C

Step 15
Move the cursor to the edge of the newly inserted work plane and when the double arrow icon appears, press and hold down the left
mouse button. While holding it down, drag it to enlarge the plane. Do this for all four corners. (Figure Step 15A and 15B)

AUTHOR’S COMMENTS: To get the double arrow to appear, you sometimes have to move the cursor to the corner and click the
mouse.
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Figure Step 15A

Figure Step 15B
AUTHOR’S COMMENTS: Work axes and work planes can be expanded to any size you require.

Step 16

Insert a Work Plane on a work axis and at an angle to an existing plane. Enter the WORK PLANE command and then Plane. Select the

Work Axis shown in the figure. Select the bottom plane next and enter the angle of 90 degrees. (Figure Step 16A, 16B, 16C, 16D, and
16E)
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Figure Step 16A
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Figure Step 16B

-

Figure Step 16D

&

Figure Step 16E

Step 17

The Browser bar should now appear as shown in the figure. (Figure Step 17)

https://workforce.libretexts.org/@go/page/19884



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19884?pdf

Li breTexts*

v A

@Inventnv Workalong 19-3.ipt
4+~ £3 Soid Bodies(1)

8~ Tg= View: Master
¢

@~ 7] orign
mExv\.sml
t— (P Fillet1
- (Pt extrusion2
- (P extrusion3
I— & Work Point1
<@ Work Point2
4 Work Point3
- gl Work Axis1
— g Work Axis2
Tl work Axis3
- [ work Plane 1
@ [ work Plane2
— [P work Plane3
. OEndofPat

Figure Step 17

Step 18
Disable the visibility of all Work Features. Your solid model should appear as shown in the figure. (Figure Step 18)

Figure Step 18

AUTHOR’S COMMENTS: You will now be using the drawings shown in Figures 19-6 and 19-7 and inserting Work Features to add
the detail on the model.
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Figure 19-6
Dimensioned Multiview Drawing
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Figure 19-7

3D Model — Home View
Step 19
Using the offset method, insert a Work Plane -2.25 inches from the right side face. Expand the size of the Work Plane. Start a new
sketch on the Work Plane. (Figure Step 19A and 19B)

Figure Step 19B

Step 20

Enter the TWO POINT RECTANGLE command and right click the mouse. Ensure that AutoProject is enabled. Draw a rectangle by
snapping to the bottom right corner. Dimension the square and ensure it is fully constrained. Extrude the sketch. (Figure Step 20A, 20B,
20C, and 20D)

Cancel(ESC)

Point Snaps L4
@ |

E Previous View F5
Home View F6

How To...

Figure Step 20A
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Figure Step 20B

Figure Step 20C

Figure Step 20D

Step 21
Start a new sketch and draw two lines. Dimension and extrude it. (Figure Step 21A and 21B)
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Figure Step 21A

Figure Step 21B

Step 22
Insert a Work Plane -0.375 inches in from the front face. (Figure Step 22)

Figure Step 22
Step 23

Draw a triangle and insert two dimensions to fully constrain it. (Figure Step 23)
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Figure Step 23 [Click to see image full size]
Step 24

Extrude the sketch 0.125 inches in both directions to complete the part. (Figure Step 24)

Figure Step 24 [Click to see image full size]
AUTHOR’S COMMENTS: I placed the sketch at the centre of the rib so I extruded it one-half its width in both directions.

Step 25

Disable the visibility of all Work Features. The completed solid model should appear as shown in the figure. (Figure Step 25)

Figure Step 25

AUTHOR’S COMMENTS: As you can see there are may ways to insert and use Work Features. Practice inserting them as you
construct future models. Read Inventor’s Help files if you have trouble.

Step 26
Change to the Home view. (Figure Step 26)
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Figure Step 26 [Click to see image full size]
Step 27

Save and close the part.

Key Principles
Key Principles in Module 19

1. The POLYGON command is used to draw a regular polygon on a 2D sketch. You can select the number of sides and choose between
either an inscribed or a circumscribed polygon.

2. The threads created by the THREAD command are not actual threads constructed on the model. They are simply a graphical
representation of the threads.

. The TANGENT CIRCLE command is used to draw a circle tangent to three lines.

. The AUTO DIMENSION command is used to add dimensions or constrains automatically to fully constrain a sketch.

. The three Work Features available in Inventor are the Work Point, the Work Axis, and the Work Plane.

. A Work Point is a parametric construction point or a single XYZ location that is inserted and then used as a Work Feature.

. A Work Axis is a parametric construction line or two XYZ locations joined by a line that is inserted and then used as a Work
Feature.

N O Ul AW

8. A Work Plane is parametric construction plane or four XYZ locations joined by lines inserted on the model or Model space and then
used as a Work Feature.

Lab Exercise 19-1

Time allowed: 90 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab 19- Inventor Course Millimeters Metric — Modules Chljome — Black N/A
1 Part (mm).ipt Polished

Step 1

Draw the Base sketch on the Front view.

Step 2
Project the Center Point onto the Base plane.
Step 3

Note the location of X0Y0Z0. Draw the necessary sketches and EXTRUDE them to produce the solid model shown below. Apply all of
the necessary geometrical and dimensional constraints to maintain the objects shape and size. (Figure Step 3A, 3B, 3C, 3D, and 3E)
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Figure Step 3A
3D Model — Orbited View

Figure Step 3B
3D Model — Home View

Figure Step 3C
Solid Model — Home View

Figure Step 3D
3D Model - Orbited View
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Figure Step 1E
Left Side View — Multiview Drawing [Click to see image full size]
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Figure Step 1F
Right Side View — Multiview Drawing [Click to see image full size]

Step 4

Create the fillets and chamfers after the model is totally constructed.

Step 5

Apply the colour shown above.

Lab Exercise 19-2

Time allowed: 90 minutes.

Part Name Project Units Template Color Material
Inventor Lab Lab 19- . Metric — Modules Chrome — Black
Inventor Course Millimeters . . N/A
2 Part (mm).ipt Polished
Step 1

Draw the Base sketch on the Right Side view.

Step 2

Project the Center Point onto the Base plane.

Step 3

Note the location of X0Y0Z0. Draw the same model you just drew in Lab Exercise 19-1. In this exercise, REVOLVE the Base sketch
and then add sketches and extrude them to complete the model. Apply all of the necessary geometrical and dimensional constraints to
maintain the objects shape and size. (Figure Step 3A, 3B, 3C, and 3D)
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Figure Step 3A
3D Model — Orbited View

Figure Step 3B
3D Model — Home View

Figure Step 3C
Solid Model — Home View

Figure Step 3D
Solid Model — Orbited View
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Author’s Base Sketch

Author’s Base Model

Step 4

Create the fillets and chamfers after the model is totally constructed.
Step 5

Apply the colour shown above.

Lab Exercise 19-3

Time allowed: 90 minutes.

Part Name: Inventor Lab 19-3 Project: Inventor Course Units: Millimeters
Template: Metric — Modules Part (mm).ipt Color: Galvanized (texture) Material: N/A
Step 1

Project the Center Point onto the Base sketch.

Step 2

Draw the necessary sketches and extrude or revolve them to produce the solid model shown below. Apply all of the necessary
geometrical and dimensional constraints to maintain the objects shape and size. (Figure Step 2A, 2B, 2C, 2D, and 2E)
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Figure Step 2A
3D Model — Home View
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Figure Step 2B [Click to see image full size]

R

Figure Step 2C
Suggested Base Sketch — Author’s Base Model Top (XY) Plane
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Author’s Base Sketch

Figure Step 2D
Solid Model — Home View
With Work Planes

Figure Step 2E
Solid Model — Home View

Step 3

Create the fillets and chamfers after the model is totally constructed.

Step 4

Apply the colour shown above.
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This page titled 4.3: Module 19 Work Features is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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4.4: Module 20 Modifying Solid Models
20
Module 20 Modifying Solid Models

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe how to edit the dimensions and part features of an existing solid model using the Browser bar to aid you.

2. Describe how to hide and/or suppress features in the solid model.

3. Describe and apply the MEASURE command to measure lengths, loops, angles, or areas of a solid model in either two
dimensions or three dimensions.

4. Describe how to set the material and change the colour of faces of the solid model.

5. Describe how to obtain the physical properties of a solid model.

Modifying Solid Models

The ability to modify solid models is as important to the drafter/designer as being able to construct models. Since most parts are
modified after the initial design or revised and used in another project, it is very important that you can modify solid models rather
then redraw them. The true power of Inventor is its ability to modify a solid and have it conform to the geometrical and
dimensional constraints applied to it when it was constructed without having to redraw it. In this module, the basics of modifying
solid models is taught. The Inventor Advanced book will cover the more advanced methods of modifying solid models.

Working with the Browser Bar

The Browser bar is used extensively as a tool to assist you when modifying solid models. It displays the work features and the part
features for the current part.

Features

Work features are the basic sketching planes (XY, XZ, YZ), the axes (X, Y, Z) and the Center Point as shown in Figure 20-1.Part
features are the 3D features added to the solid model in model construction. The part features for the active part are shown in
Figure 20-2.

Browser Bar

=}
v
() inventor Workalong 20-Lipt
- [ Sobd Bodies(1)
- Tom View: Master
= [ Orign
[ 2 Plane E
— [ xz plane
— [ x¥ Pane
I Dlhm
= [y avs
= Hzass
Center Pont
2] Seetch1 -

Figure 20-1
Work Features
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Browser Bar =]
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(i inventor Workalong 20-Lipt
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L (2] sketechz

Figure 20-2
Part Features

Edges and Faces
Edges are the lines, circles, or arcs located between the planes that form the solid model. Faces are the planes between the edges of

the solid. A face can also be circular or cylindrical in shade, for example the hole in the model. Figure 20-3 shows each visible face

of a solid model in a different colour.

Figure 20-3
Edges and Faces

WORK ALONG: Modifying a Solid Model

Step 1
Open the part file: Inventor Workalong_20-1.ipt. This is one of the parts that you received when you download your book. It should

be in the folder: Lab Exercise. (Figure Step 1A and 1B)

Figure Step 1A
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Browser Bar

v
@ Inventor Workalong 20-1.ipt
E:'a Solid Bodies(1)

-[_T- View: Master

D Origin

] sketchL

m Extrusion1

m Extrusion2

m Extrusion3

(Pt Extrusions

@ End of Part

Figure Step 1B
Step 2

The Filter icon located at the top of the Browser bar allows you to enable or disable the visibility of the features in the Browser bar.
Click the Filter icon. The filter list will display. (Figure Step 2A and 2B)
b

Figure
Step
2A

Browser Bar

T | dh
Hide UCS

Hide Work Features
Hide Motes

Hide Documents

Hide Warnings
Show BExtended Mames

(Pt extrusions
|jTExtrusion4

(D End of Part

Figure Step 2B
Step 3

Click Hide Work Features to enable it. The work features are now hidden for the current part. (Figure Step 3A and 3B)

Browser Bar .

| Model> 0]
v A
Hide UCS
(g ide Work Features |
Hide Notes
Hide Documents
Hide Warnings
Show Bxtended Names
- (P Extrusions
— @ endofPart

Figure Step 3A
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(@ End of Part

Figure Step 3B
Step 4

Since you want the work features to display most of the time, click the Filter icon again and disable the Hide Work Features.
(Figure Step 4)

Browser Bar

¥ |
Hide UCS

Hide Work Features
Hide Motes

Hide Documents

Hide Warnings
Show Extended Names

ro Extrusion3
m Extrusion4
@ End of Part

Figure Step 4

Step 5

The Part icon is the first icon inside the Browser bar window. It displays the name of the active part. (Figure Step 5)

5 Inventor Workalong 20-1.ipt

Figure Step 5

Step 6

Right-click the part name. In the Right-click menu, click Expand All Children. Note how all the folders and part features will

expand to display every feature in the current part. Right click the menu again and this time, click Collapse All Children. (Figure
Step 6A, 6B, and 6C)
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Figure Step 6A
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Figure Step 6B
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Figure Step 6C
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Step 7
Right-click the part feature Extrusionl. In the Right-click menu, click Show Dimensions. Note how the 2D sketch dimensions and

the extrusion dimension will display on the model. (Figure Step 7)
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Figure Step 7 [Click to see image full size]

Step 8
Right-click Extrusionl again. In the Right-click menu, click Edit Sketch. The Graphic window will change to Sketch mode and

display the sketch. (Figure Step 8)
1.000

joo\ ™

T:000

4.000

6.000

i

Figure Step 8

Step 9
Double click any dimension in the sketch and the Edit Dimension dialogue box will open as shown in the figure. You could now
change the dimension, if required, which in turn will change the size of the model. Close the dialogue box without making any

changes and return to Model mode. (Figure Step 9)
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Figure Step 9
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Step 10

Right-click Extrusionl. In the right-click menu, click Edit Feature. Since this feature is an extrusion, the Extrude dialogue box will
open. If required, the extrude feature could be edited. Click the Cancel button to close it. (Figure Step 10A and 10B)
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Figure Step 10A
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Figure Step 10B [Click to see image full size]

Step 11

Right-click Extrusion3 as shown in the figure. In the right-click menu, click Find in Window. Note how the extrude on the left side
will fully display in the window. This is a handy feature to use when your part is complicated or if you are using a part you are not
familiar with. (Figure Step 11)

Suppress Features
Adaptive
Browser Bai
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E‘B Sol Properties
%I_ZI ke @ EditForm
ro Ext ﬁ Edit Copy Of Form
m Ext How To...

(Pt extrusiona
(D End of Part

Figure Step 11

Step 12

Using what you learned in Steps 8 to 11, edit the sketch in Extrusionl to match the dimensions shown in the figure. When you are
done, click Finish Sketch to return to Model mode and the model will resize to reflect the changes you made to the dimensions.
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(Figure Step 12)

Figure Step 12

Step 13
Edit Extrusionl to change the extrusion depth from 3 inches to 4 inches. Click OK. (Figure Step 13)

Figure Step 13 [Click to see image full size]

Step 14

Edit the dimensions in the sketch for the part feature Extrusion4 to the dimensions shown in the figure. Return to Model mode.
(Figure Step 14A and 14B)

Figure Step 14A
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Figure Step 14B
Step 15

Since Sketch1 is an unconsumed sketch, it can be deleted. Select it and right click it. In the Right-click menu, select Delete. (Figure

Step 15)

Browser Bar x|

£2 5olid Bodies(1)
F_'_ View: Master

2 e

(1 & [ Bepeat Open
%Z I Copy Ctrl+C
0t I

Edit Sketch
Redefine
Properties...

Figure Step 15

AUTHOR’S COMMENTS: The names of the part features in the Browser bar can be renamed to names that make more sense to
the user. To change a name, click the existing name twice in the Browser bar and it will change to edit mode.

Step 16

Expand the children. Change the name of Sketch2 to Base Sketch — Front View. (Figure Step 16A and 16B)
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Model~ @
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Figure Step 16A
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Figure Step 16B
Step 17

Change the names of all the part features and their children to match the names in the figure. Change the name of the part to:
Inventor Workalong 20-1 Finished.ipt as shown in the figure. (Figure Step 17)

Browser Bar
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EI Origin
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DT Extrusion of Cutout - Left Side
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(Pt Exctrusion of Hole

L [Z] sketch of Hole

O End of Part

Figure Step 17

AUTHOR’S COMMENTS: When you edit the name of the file in the Browser bar, it will NOT change the name of the current
file. When you save the file, it will be saved with it original name.

AUTHOR’S COMMENTS: At the end of the part features in the Browser bar is the End of Part icon. Inventor will stop
displaying the model when it finds this icon in the part features list. The icon can be dragged to any location desired.

Step 18

Move the cursor onto the End of Part icon and hold down the left mouse button. When the End of Part has a red rectangle around it,
drag it to the location shown in the figure. (Figure Step 18A, 18B, and 18C)
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Figure Step 18A

https://workforce.libretexts.org/@go/page/19885



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19885?pdf

LibreTextS"

Figure Step 18C

Step 19

Drag the End of Part icon back to the bottom of the part feature list in the Browser bar. (Figure Step 19A and 19B)
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Figure Step 19A

Figure Step 19B
Step 20
Using the SAVEAS command, save the file with the name: Inventor Workalong 20-1 Finished. Close the part.

Measuring the Model

Inventor has four commands available to measure distances, angles, loops lengths and areas. They also allow the user to set the

units and decimal precision of how it displays the answers. Answers can be accumulated. Measurements can be made in either 3D
(Model mode) or 2D (Sketch mode).
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Inventor Command: MEASURE DISTANCE, MEASURE ANGLE, MEASURE LOOP, MEASURE AREA

The MEASURE command is used to measure distances, angles, loops lengths and areas. It can be used in model mode or
sketch mode. If it is used in Model mode, it measures in 3D and in Sketch mode, it measures in 2D.

Shortcut: None

3 e Sketch J

— i}_:;_ Angle @ e( Clei
E— i

L .

Distance EI]' Sl

§ Area

Measure ~ Material and Appearance +

WORK ALONG: Measuring a Solid Model
Step 1
Open part file: Inventor Workalong 20-1.ipt. (Figure Step 1)

Figure Step 1
Step 2

Click the MEASURE DISTANCE command. The Measure Distance dialogue box will display as shown in the figure. Move this
dialogue box close to your model to make measuring easier. (Figure Step 2).

Measure Distance

Figure Step 2
Step 3

Note that when you are in Measuring mode, the Graphic cursor appears as a ruler icon. The ruler icon indicates that you are
measuring in document units. This will be covered in greater detail later in the module. (Figure Step 3)

i

Figure Step 3
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Step 4

Move the cursor to the bottom left corner of the model and click the left mouse button. Note how it displays a small snap circle
indicating that you are snapping to an exact endpoint. (Figure Step 4)

Position

Figure Step 4

Step 5

When you snap to a location on the model, the XYZ coordinate location will display as shown in the figure. In this case, it is
X0Y0Z0 of the model or the Center Point. (Figure Step 5)

Measure Distance |_§3_:
Pasition
X 0in
¥:0in
Z: 0in

Figure Step 5

Step 6
To clear the Measure Distance dialogue box and start a new measurement, click the small triangle inside the dialogue box. In the
pull-down menu, select Restart. (Figure Step 6)

Measure Distance u]
1

Restart

P Measure Angle
X: 0in Measure Loop
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Figure Step 6
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Step 7

Move the cursor to bottom right corner of the right side of the model. Click it to snap to the corner. The XYZ location will display
in the dialogue box as shown in the figure. (Figure Step 7)

Minimum Distance |i|
Position
X:Bin
Y: 3in
Z:0in

Figure Step 7

Step 8

Clear the dialogue box by clicking Restart. Measure the length of an edge. Move the cursor onto the left edge of the right side of
the model as shown in the figure. (Figure Step 8)

Length u
| o]

Figure Step 8

Step 9
When you click the mouse, the length of the edge will display in the dialogue box. In this case, it is 3 inches long. (Figure Step 9)
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Minimurn Distance M
‘ 3in 3 ‘

Figure Step 9

Step 10

While the dialogue box is still displaying the length of the edge, click the opposite edge. Note how the dialogue box now displays
both the length of the edge and the distance between the edges. A line showing the measured distance will display to show you
what is being measured. (Figure Step 10)

Minimum Distance “
3in E]
Length

3in

Figure Step 10

Step 11
To measure a three dimensional distance, click the two corners shown in the figure. The 3D dimension between the corners will
display as well as the XYZ location of the last corner and the delta XYZ distances. (Figure Step 11A and 11B)
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Figure Step 11A
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Figure Step 11B
Step 12

Measure the angle between the two edges by clicking the small triangle at the end of the dialogue box. In the pull-down menu,

select Measure Angle. Select the two edges. The angle will display graphically and as an exact number in decimal degrees. (Figure
Step 12A and 12B)

Manurrnam Drstance
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Mersure Loop
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Figure Step 12A
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Figure Step 12B

Step 13

Change the command to Measure Loop. Click the face on the Front view. Note how the complete loop (the perimeter) around the
front plane will highlight and the loop distance of 22 inches will display in the dialogue box. (Figure Step 13A and 13B)

Measure Distance “]
Restart
Measure Angle

Measure Loop
Measure Area

Addto Accumulate

Figure Step 13A

J

=

Loop Length
2n D

Figure Step 13B

Step 14

Measure the area of the right side face by changing the command to Measure Area. Click the face on the right side and the area to
be measured will highlight. The area will display in the dialogue box. Since there is a hole in this plane, the area will be measured
minus the hole. (Figure Step 14A and 14B)
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Figure Step 14A

https://workforce.libretexts.org/@go/page/19885



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19885?pdf

LibreTexts*

10.465 "2 (»)

Delfta X: 0
Delta Y: 0in
Defta Z: 00

Figure Step 14B

Step 15
Suppress the hole feature on the right side face so that you can measure the area of the face without subtracting the hole. Right-
click the feature in the Browser bar. In the Right-click menu, select Suppress Feature. Note how Extrusion4 is now grayed out.

(Figure Step 15)
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Figure Step 15

Step 16
Using what you just learned, measure the area of the right-side minus the hole. After you measure it, unsuppress the hole feature.

(Figure Step 16)

Area [
112512 ™

Delta X: 0in
DeltaY: 0in
DeltaZ: 0in

Figure Step 16

Step 17
Click Tools and then click Document Settings. This will open the Document Setting dialogue box for the current part. Do not make
any changes at this time. Click Close to close the dialogue box. (Figure Step 17A and 17B)
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Figure Step 17A
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Figure Step 17B
AUTHOR’S COMMENTS: The units and precision that Inventor has been displaying to your measurement commands have been
preset in the document settings. Document settings are preset in the template file that you selected when you started the part. If
required, you can make changes to the settings.

Step 18
Enter the MEASURE command. Click the small triangle at the end. In the pull-down menu, select Precision and then 5 places. An
example of an area measurement with a precision of 5 decimals points is shown in the figure.

Measure Distance ===

Restart

Measure Angle

Measure Loop
Measure Arca
Add to Accumulate

Clear Accumulate

Display Accumulate

Dual Unit 3
Precision » 0
sl
212
3123
41234
¥ 512345
6122456
Figure Step 18
Step 19
Change the precision to display All Decimals. A sample of an answer to an area measurement is shown in the figure. (Figure Step
19)

https://workforce.libretexts.org/@go/page/19885



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19885?pdf

Li brelexts"

Dual Unit 13 |

Precision v (]
11
212
3123
41234
512345
6123456
71234567
812345678
v All Decimals

Figure Step 19
AUTHOR’S COMMENTS: When the precision is set to All Decimals, the Graphic cursor will change to the Micrometer icon as

Y

shown in Figure below.

Step 20
Change the precision back to three decimal places. (Figure Step 20)

Measure Distance
Restart
Measure Angle

Measure Loop

Measure Area
Add to Accumulate
Clear Accumulate

Display Accumulate

Dual Unit »

Precision > 0
11
212

¥ | 313
41234
512345
Figure Step 20

Step 21

Change the colour to: Aluminum Cast. (Figure Step 21)

Figure Step 21

Step 22

Save and close the part.
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Geometry Lesson: Physical Properties

the quantity of the matter contained in the solid model. This is determined by multiplying the volume of
the solid times the density of the material it is made from. Mass is not dependent on gravity which

Mass:
makes it different but proportional to the weight. Mass is used when considering a measure of a solid’s
resistance to inertia.

Volume: The amount of space occupied by the solid model.

Density: The weight of material usually expressed per cubic inch or cubic millimeter. i.e. 21.55A3in or

42.87\3mm

. Geometrical centre of the solid model. It is also called the centroid. If the density of the solid is
Center of Gravity: ] ) o
uniform, the centre of gravity or centroid is located at the centre of the mass.

Mass = Volume X Density Expressed as lbmass, grams or kg

Area = Length X Width of a 2D plane. Expressed as sq in or sq mm. ie. 10.5/2in or 23.5A2mm
Volume — cubic inches or millimeters. Expressed as cu in or cu mm ie. 120.5A3in or 55.3A3mm
Ibmass — pounds

kg - kilograms 1 kg = 1000 grams 1 kg = 2.2 pounds

in— inches

mm — millimeters 1 in = 25.4 mm

Inventor will display answers

in scientific notation to For Example 1,250,000 = 1.25E+006 (move the decimal 6 places positively)
control the number of 0.0001 = 1.0E-004 (move the decimal 4 places negatively)
decimals displayed:

Face Coloring

Sometimes it is helpful to be able to change the colour of a face. This is especially helpful when working with complex parts or to
display different textures on a model. For example, this can happen during manufacturing when a part is cast and has machined
surfaces. By applying the cast material to the part and then changing the faces of the machined areas to a polished texture/color, the
model will appear more realistic.

A face colour overrides the part colour and, if applicable, the feature colour for selected faces. In this module, only faces coloring
will be taught. The general rules when changing the colour of faces are:

1. A face colour overrides the part feature colour which in turn overrides the part colour.

2. If the part has been assigned a transparent colour, the face colour you apply will change the colour but it will be transparent.

3. If a thread texture is applied to the feature, a change to the face colour affects the base colour used in the thread texture.

4. If the face colour has been changed and the feature is colored as a pattern, the patterned features will not display the face colour.

Figure 20-3
Edges and Faces

https://workforce.libretexts.org/@go/page/19885



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19885?pdf

Li breTexts*

Physical Properties

The physical properties of a solid model include the mass, volume, centre of gravity, and inertial properties. Using the physical
properties helps you to evaluate how the designed model correlates to its physical counterpart. For example, the weight of a solid
model made from different materials could easily be found.

Assigning the Material to the Model

Up to this point in the book, only colour or texture has been assigned to the solid model. In this module, assigning the actual
material that the part is made from will be taught.

WORK ALONG: Coloring Faces and Working with Physical Properties

Step 1
Open part file: Inventor Workalong 20-1.ipt. (Figure Step 1)

Figure Step 1

Step 2

Click the right side face to select it and right click the mouse. In the Right-click menu, select Properties. In the Face Properties
dialogue box, select: Blue — Wall Paint — Glossy. (Figure Step 2A, 2B, and 2C)

iy Repeat Measure
Select Other...
Look At Page Up

%= Previous View F5
Home View F5

Help Topics...

Figure Step 2A
Face Properties M

Face Appearance

Blue - Wal Paint - Gl
Blue-Yellow

‘Brass - Satin
Brindle

‘Bronze - Satin
CadetBlue

Canary

Carbon Fiber
\Carbon Fiber 1
Cardboard

Cherrv - Natural | ow Glnes

Figure Step 2B

m
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Figure Step 2C
Step 3

Using what you just learned, change three additional faces as shown in the figure to Green, Orange and Red. (Figure Step 3)

Figure Step 3
Step 4

Click the View tab. Click the CENTER OF GRAVITY command. Note how the Center of Gravity icon will display located at the
centre of gravity or centroid of the model. It also displays the positive X, Y and Z axis. (Figure Step 4A and 4B)

I e Center of Gravity
~ B3] Anabysis

ect

ility” @) iMate Glyphs

G Two Lights
Visibility

Figure Step 4A

Figure Step 4B

Step 5

- g Shadows =
;

(53 Reflections +
Visual Style ™

Rotate the model so that you can see the location of Center of Gravity icon from a better viewpoint . (Figure Step 5)

https://workforce.libretexts.org/@go/page/19885


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19885?pdf

Li breTexts*

Figure Step 5

Step 6
Disable the display of the Center of Gravity icon.

Step 7

Right-click the part name in the Browser bar. In the Right-click menu, select iProperties. This will open the Properties dialogue box

for the current part. (Figure step 7A and 7B)

Browser Bar @
7 | #h

73 solid Bodie Repeat Save As
i P
T_T- View: Mas

£ origin % Copy Ctrl+C
‘E_‘ZI Sentil Open Drawing

(Pt extrusion

EET Extrusion Substitute

GT Extrusion.

(T extrusion LLZeas 4
@ End of Pa Create Note

Expand All Children

E— Collapse All Children
&) Find in Window End

Figure Step 7A

-
¥ Inventor Workalong 20-1Aipt iProperties =)
Genersl | summary | Project | Stotus | Custom [ save [ Physcad
ﬁj Inventor Workalong 20-1A.pt
Type of fie: Autodesk Inventor Part
A u Autodesk® Inventor & 2013
Locatian: C:\CAD Courses\InventorLab Everdses
See: 135.50%8
Sire on chek: 135,50/
Created: Povember 03-12, 3:07:55 PM
Modified: November-08-12, 8:07:55 PM
Accessed: Movember 03-12, 8:07:59 PM
@ o o

Figure Step 7B [Click to see image full size]

AUTHOR’S COMMENTS: When a Default material is assigned it means that no actual material has been assigned to the part.
Even though the colour of the solid is set to Aluminum (Cast), that is only the appearance of the model. The material that the solid
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model is made from must also be assigned.

Step 8

Enable the Physical tab. Note how the material is shown as Default. Pull down the Material list and select: Aluminum 6061.
(Figure Step 8)

’
EE Inventor Workalong 20-1A.ipt iProperties =

General | summary | Project | Sttus | Custom [ save | Physical |

Salids
[The Part -] [ Update

Material Clipboard

SARERITL B

Aluminum 805 1
Aluminom 6061, Welded
Aluminum 5061-AHC w

Brass, Soft Yellow

\Brass, Soft Yellow, Welded
Bronze, Cast

Bronze, Soft Tin

CFRP = [bravity
Concrete
Copper lative £

Figure Step 8

Step 9

Change the Requested Accuracy to Very High. The Density box displays the density of the material: Aluminum 6061. (Figure Step
9)

- |
EE Inventor Workalong 20-Lipt iProperties =5

| General | summary | Project [ status | custom [ save | Physical |

Solids

[Thepart ] Update
Material Clipboard
lNufmmM 6061 X ]

Density Requested Accuracy
[ 2710g/m"3 [Low =
| General Properties

Center of Gravity
Mass 2,983 lmass (Rela X 3.202in (Relative £

Area éiu?‘lln’-‘l{Rel_ah ¥ 1500 |}1 Eliaiauva-E.

I Volume 30,465 in~3 (Relati Z 1.170in (Relative

Inertial Properties

Figure Step 9

Step 10

Using what you learned earlier in the workalong, open the Document Settings dialogue box and in the Units tab, change the Mass
to gram. (Figure Step 10)

[ Inventor Workalong 20-1A.ipt Document Settings =5
Standard | Units | sketch | Modeling | Bil of Materizls | Default Tolerance
units
Length Time
Andle Mass
bmass
Modeing Dimension Display s\ui
Linear Dim Display Precision klogram
© Display as name
Angular Dim Display Precision B oy nmese

Figure S-tep 10
Step 11

Note how the mass (weight) is now displayed in grams. (Figure Step 11)
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4 5
m Inventor Workalong 20-1Alipt iProperties w

| General I Summary I Project I Status | Custom | Save | Phiysical |

Solids

The Part v  Update |
Material Clipboard
Aluminum 6061 V]
Density Requested Accuracy

2,710 g,.’cn1"3. Low v

General Properties

Center of Gravity
Mass 1352.901g(Relatn B X  3.202in Relative E
Area  92.071in~2 (Relat Y 1.500 in (Relative £

Volume 30.465in~3 (Relati Bz 1.170in (Relative E

Inertial Properties

I m ] [ Global ] [ Center of Gravity

Principal Moments

11 2220.171gin" 12 7112.838gin™ I3 .6950.?79g|n"
Rotation to Principal
Rx 00-0 deg l.fF.{EiE.t Ry ?15 dég-téeléi Rz 0.06 deg &{-eiat

i Cancel Apply

Figure Step 11
Step 12

Change the material to: Cast Steel. Note how the density and the mass change since steel is much denser then aluminum.

Step 13

Change the material back to: Aluminum-6061. Close the Properties dialogue box.

Step 14

Save and close the part.

Key Principles
Key Principles in Module 20
1. The Browser bar is used extensively as a tool to assist you when modifying solid models.
2. Work features are the basic sketching planes (XY, XZ, YZ), the axes (X, Y, Z) and the Center Point. Part features are the 3D
features added to the solid model in model construction.
3. Edges are the lines, circles or arcs located between the planes that form the solid model. Faces are the planes between the edges
of the solid.
4. Inventor has four commands available to measure distances, angles, loops lengths, and areas. They also allow you to set the

units and decimal precision of how it displays the answers. Answers can be accumulated. Measurements can be made in either
3D (Model mode) or 2D (Sketch mode) mode.

Lab Exercise 20-1

Time allowed: 60 minutes.

Part Name: Inventor Lab 20-1 Project: Inventor Course Units: Millimeters

Template: Metric — Modules Part (mm).ipt Color: Aluminum (Cast) Material: Aluminum — 6061
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Step 1
Open the part: Inventor Lab 19-3.ipt that you created in Module 19. (Figure Step 1)

Figure Step 1
Modified Solid Model

Step 2

Save the file as: Inventor Lab 20-1.

Step 3

Change the model colour to: Aluminum (Cast).

Step 4
Expand All the Children in the Browser bar.

Step 5
Edit the Base sketch and change the dimensions of the overall length from 180 to 200 and the overall width from 140 to 175 in the
figure. (Figure Step 5)

Figure Step 5
Editing the Base Sketch [Click to see image full size]

Step 6

Edit the feature Extrusionl and change the thickness of the base sketch from 15mm to 20 mm. Return to model mode.
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Step 7

Using the next five figures below, change the colors of the machined faces shown to: Aluminum (Polished). (Figure Step 7A, 7B,
7C, 7D, and 7E)

Figure Step 7A
Solid Model — Colored Faces

Figure Step 7B
Solid Model — Colored Faces

Figure Step 7C
Solid Model — Colored Faces

Figure Step 7D
Solid Model — Colored Faces
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Figure Step 7E
Solid Model — Colored Faces

Lab Exercise 20-2

Time allowed: 60 minutes.

Part Name: Inventor Lab 20-2 Project: Inventor Course Units: Inches
Template: N/A Color: Blue Gray (Light) Material: Cast Iron
Step 1

Open part: Inventor Lab 18-2.ipt that you created in Module 18. (Figure Step 1A and 1B)

Figure Step 1A
Solid Model — Home View
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Figure Step 1B
Solid Model — Without the Small Fillets

Step 2
Save the file as: Inventor Lab 20-2.

Step 3
Change the colour to: Blue Gray (Light)

Step 4
Move the End of Part Icon up above the small fillets as shown below. (Figure Step 4)

v | A

@ Inventor Lab 20-2.ipt
B [ solid Sodies(1)
G- -r_T- View: Master

FH- D Crigin

— [£] sketch1

G- rj[ Extrusion1

B- ﬂT Extrusion2

— (Prilett

G- m Extrusion3

B- m Extrusion4

B (1 Extrusions
£
£

H— |jT Extrusions
- GT Extrusion?
= @ End of Part
I (P Filet2

— (P Filet3

— (P Fillet4

I (P Filets

I (P Filets
(S Filet7

= @ Filletd

Figure Step 4
Step 5

Find the following with a precision of 5 decimal points. (Figure Step 5)
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Figure Step 5
A The XYZ coordinates of corner A.

B The distance from corner B to corner C.

C The distance from corner B to corner D.

D The area of the shaded area the figure. Do NOT include the area of the cylinder. (Figure Step 5D)

E The perimeter of the shaded plane. (Figure Step 5E)

Figure Step 5D and 5E)
F The area of the shaded area of the figure WITHOUT the eight small holes. (Figure Step 5F)

Figure Step 5F

Step 6

Move the End of Part icon back to bottom.
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Step 7
Using the two figures, change the colors of the faces shown to: Blue Pastel. (Figure Step 7A and 7B)

Figure Step 7A
Solid Model — Colored Faces

Figure Step 7B
Solid Model — Colored Faces

Step 8

Set the material to: Cast Iron and find the following:

A The mass in pounds.

B The mass in grams.

Step 9

Save and close the part.

This page titled 4.4: Module 20 Modifying Solid Models is shared under a CC BY license and was authored, remixed, and/or curated by Wally
Baumback (BCcampus) .
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4.5: Module 21 Competency Test No. 4 Open Book
21

Module 21 Competency Test No. 4 Open Book

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Within a two hour time limit, complete a written exam and a lab exercise.

The Inventor book was written with competency based modules. What that means is that you have not completed each module until
you have mastered it. The Competency Test module contains multiple choice questions and a comprehensive lab exercise to test
your mastery of the set of modules that you completed. There are no answers or keys supplied in a Competency Test module since
it is meant to be checked by your instructor. If there are any parts of this module that you have trouble completing, you should go
back and reread the module or modules containing the information that you are having trouble with. If necessary, redo as many lab
exercises required until you fully understand the material.

If you are Completing this book:

o Without the aid of an instructor, complete the written test and the lab exercise.
¢ In a classroom with an instructor, the instructor will give instructions on what to do after you have completed this module.

Multiple Choice Questions
Select the BEST answer.

1. When you are selecting objects with a window, which window selects all the objects that are totally inside it and the ones that it
crosses?
A. Square Window
B. Crossing Window
C. Extruded Window
D. Rectangular Window
E. Polygon Window

2. What is the name for two or more objects that are connected at their endpoints and then treated as one object in the OFFSET
command?
A. Loop
B. Continuous
C. Area
D. Polyloop
E. Window

3. What are the basic sketching planes (XY, XZ, YZ), the three axis (X, Y, Z) and the Center Point called?
A. Work Planes
B. Work Points
C. Work Features
D. Work Sketches
E. Work Axis

4. What is the maximum number of sides that the POLYGON command can draw a regular polygon?
A.20
B. 100
C. 120
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D. 180
E. 256
5. When the graphic cursor appears as a ruler, what units are you measuring in? Select the BEST answer.

A. English Units
B. Document Units
C. System Units
D. Metric Units
E. Actual Units

6. What command is used to extend the length of an existing line or an arc?
A. LENGTHEN
B. EXTEND
C.LINE
D. LENGTH
E. STRETCH

7. What does an aligned dimension measure?

A. The delta X or delta Y distance between two points.

B. The diameter of circle or radius of an arc.

C. The true length of a line or the true distance between two points.

D. The horizontal or vertical distance between two points.

E. The angle between two lines or the angle between the imaginary lines between three points.
8. What best describes the threads created using the THREAD command?

A. Graphical representations of the actual thread.

B. A texture

C. The actual thread.

D. They are enlarged to look better.

E. Center
9. What is a parametric construction plane inserted on the model or in model space called?

A. A Work Plane

B. A Work Point

C. A Work Feature

D. A Work Sketch

E. A Work Model

10. What is an angular dimension measuring?

A. The delta X or delta Y distance between two points.

B. The diameter of circle or radius of an arc.

C. The true length of a line or the true distance between two points.

D. The horizontal or vertical distance between two points.

E. The angle between two lines or the angle between the imaginary lines between three points.

Lab Exercise 21-1

Time allowed: 2 hours.

Part Name Project Units Template Color Material
- Metric-Modules Machined- .
Inventor Lab 21-1 Inventor Course Millimeters . . Aluminum-6061
Part (mm).ipt Aluminum
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Step 1

Project the Center Point onto the Base plane.

Step 2
Note the location of X0Y0Z0. Draw the necessary sketches and extrude them to produce the solid model shown below. Apply all of
the necessary geometrical and dimensional constraints to maintain the objects shape and size. All sketches must be fully

constrained. (Figure Step 2A and 2B)

Figure Step 2A
Suggested Base Sketch —
Right Side (YZ) Plane

+ + NOTE:
]za ALL FILLETS AND ROUNDS
NOT DIMENSIONED ARE 1R

\11.555 DA, 2 PLACES

14 ANSI METRIC M THREAD
M14X2, 6H RH

20 DIA, 20 ANSI METRIC M THREAD
20x2.5, 6G, RH

20
¥ ' 10R, 2 PLACES
d 15 DIA. — ] 29 —°
3 REER 15 -
= PLACES . .
1
| o P PiAtes 1%45° 2R ‘
3 | b f 90
st M 30 %0 65
-5 DiA. - |
20

(]
S X0Y0Z0 XOY0Z0

E % o &)
A A 10‘
-n;m-l |—-12.5 7.5 DIA. L—-w---—qo_. ID
A FEAES 100 10 R
175 2 PLACES

> S
Figure Step 2B
Dimensioned Multiview Drawing
Competency [Click to see image full size]
Step 3

Create the fillets and chamfers after the model is totally constructed.

Step 4
Apply the colour shown above. (Figure Step 4)
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Figure Step 4
Solid Model
Home View

Step 5

Move the End of Part Icon up above the fillets as shown in the figure. Suppress all of the threaded features. (Figure Step 5)

Figure Step 6

Step 6
Find the following to a precision of 6 decimal points: (Figure Step 6)

Figure Step 7
A The XYZ coordinates of corner D.

B The length of the edge from corner A to corner B.

C The distance from corner A to corner C.
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D The distance from corner C to corner D.

E The angle between the edges B to C and B

Step 8

The area of the shaded area of Figure Step 8. Do NOT include the area of features on the plane.

Step 9
The perimeter of the shaded plane in Figure Step 9.

Figure Step 9
Step 10

The area of the shaded area of Figure Step 10. The area should include the complete surface without any features.

Figure Step 10

Step 11

Using the three figures below, change the colors of the faces shown to: Aluminum — Polished. (Figure Step 11A, 11B, and 11C)
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Figure Step 11A

Figure Step 11B

Figure Step 11C

Step 12

o If you are a student completing this course in a classroom setting, your instructor will give you instructions on what to do after
you complete this module.
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o If you are an online student doing this course by correspondence, send an email to your instructor with the answers from the

measurement questions in this module. For example:

7A

7B

7C

7D

7E

8

9

10

12A

12B

The XYZ coordinates of corner D is

The length of the edge from corner A to corner B is
The distance from corner A to corner C is

The distance from corner C to corner D is

The angle between the edges B to C and B to A is
The area of the shaded area of Figure Step 8 is

The perimeter of the shaded plane in Figure Step 9 is
The area of the shaded area of Figure Step 10 is

The mass of the solid model in grams is

The mass of the solid model in pounds is

The answers in the email can be given as follows:

7A

7B

7C

7D

7E

8

9

10

12A

12B

This page titled 4.5: Module 21 Competency Test No. 4 Open Book is shared under a CC BY license and was authored, remixed, and/or curated
by Wally Baumback (BCcampus) .
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5.1: Module 22 Assemblies
22

Module 22 Assemblies
Wally Baumback
When you have completed this module, you will be able to:

1. Describe an assembly and explain the difference between a top-down and a bottom-up assembly.

2. Describe and apply the SLICE GRAPHICS command.

3. Describe the PLACE COMPONENT and PLACE CONSTRAINT commands and apply them to assemble a series of parts
to create an assembled model.

An Assembly File

An assembly file contains the information required to assemble two or more part files to create an assembled model. See Figure 22-
1. As the model is assembled, assembly constraints must be assigned so that each part knows how it aligns or fits with the other
parts in the assembled model. A part (.ipt) file that has been placed in the assembly can be edited while in the assembly file and the
modifications will be saved back to the original part file. On the other hand, if the original part file is modified after the assembly
file has being created, the modifications will automatically display in the assembly. An assembly file does not actually contain any
of the part files that are placed in the file, it simply contains a reference to them.

Figure 22-1
An Assembled Model

A reference is a link back to the part files. The part files that have been placed in an assembly file must be available to Inventor to
display them when an assembly file is opened. The current project file keeps track of those links and will automatically keep track
of the location of all the part files. If an assembly file is sent to a client or an associate, the part files that were placed in the
assembly file must also be included.

Creating an Assembly File

To create an assembly file, use the NEW command and select an assembly template rather than a part template. An assembly file
has the extension .iam. IAM is an acronym for Inventor Assembly.
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MUST KNOW: An assembly file contains the information required to assemble two or more part files to create the assembled
model. An assembly file has the file extension .ijam. IAM is an acronym for Inventor Assembly.

Bottom-up vs Top-down

Assembly files can be created using either the bottom-up or the top-down method. A bottom-up assembly is an assembly created
from a series of part files that were previously created and saved in their own .ipt file. A top-down assembly is an assembly file
where all parts of the assembly are created on the fly. In other word, they are created in the active assembly file, one at a time. They
are aligned and constrained in their correct position in relationship to the other parts in the assembled model. Inventor will save
each part in its own file with the extension .ipt. In the Inventor book, only the bottom-up method is taught.

The Browser Bar in an Assembly

When an assembly is the active file, the Browser bar will display all of the parts that have been placed in the assembly. If a part in
the browser is expanded it will display its children which includes its alignment and constraints to the other parts of the assembled
model. See Figure 22-2.

|

5 | 4,_|H\ssambly\|"|ew - 4

% Inventor Workalong 22-1.jam
tH Representations
t— EI Origin
- @Invenbor Workalong 22-1A:1
i @Invenbor Workalong 22-1B:1
Bl @Invenbor Workalong 22-1C: 1
= View:
£ origin
[2] sketcht
(& Mate:3
P Mate:4
(& Mate:5
FH- @Invenmr Workalong 22-1D:1
- @Inventﬂr Workalong 22-1F: 1
- @Invenbor Workalong 22-1F:1

[E
[
[
[

Figure 22-2

An Assemble in
the Browser Bar
Inventor

If the same part is placed more then once into the assembly file, the Browser bar will number them accordingly. For example, this
may happen if an assembly required two identical bolts. Only one part file is created and named Bolt.ipt. It is then placed into the
assembly file twice. The Browser bar would number the bolts parts as follows:

On the first occurrence: Bolt:1

On the second occurrence: Bolt:2

Inventor Command: SLICE GRAPHICS

The SLICE GRAPHICS command is used to slice away the model on the active sketching plane temporarily removing all of
the material in front of the sketching plane. The sketching plane must be active before using this command.Shortcut: F7

Slice Graphics (F7)

Hides the display of geometr

Press F1 for more help
#i
Eﬁ 1 <
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WORK ALONG: Creating the Parts for an Assembly
Step 1
Check the default project and if necessary, set it to Inventor Course.
Step 2

Use the following instructions to complete all parts in this workalong. Create the following parts and ensure that you do the
following:

A Each part must be saved in its own .ipt file.
B Project the Center Point onto the Base sketch plane and note the location of X0Y0Z0.

C Draw the necessary sketches and extrude or revolve them to produce the solid model shown. Apply all of the necessary
geometrical and dimensional constraints to fully constrain each sketch.
D Apply the colour and material shown.

Step 3

Construct Part A. (Figure Step 3A, 3B, and 3C)
Part: Base

Part Name: Inventor Workalong 22-1A
Template: English-Modules Part (in).ipt
Color: Stainless — Brushed

Material: Stainless Steel

Figure Step 3A
Solid Model — Home View

Figure Step 3B
Solid Model — Orbited View
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Figure Step 3C
Dimensioned Multiview Drawing [Click to see image full size]

Step 4

Construct Part B. (Figure Step 4A and 4B)

Note: See Steps 3 to 14 if you require help creating this model.
Part: Post

Part Name: Inventor Workalong 22-1B

Template: English-Modules Part (in).ipt

Color: Chrome — Black Polished

Material: Steel

https://workforce.libretexts.org/@go/page/19887
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Figure Step 4A
Solid Model —

Home View
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Figure Step 4B
Dimensioned Multiview Drawing

Step 5
Draw the Base model of part 22-1B by extruding circles. Your Base model should appear as shown in the figure. (Figure Step 5)
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Figure Step 5

Step 6

Start a new sketch on the top of the model and draw a construction line from the centre to the edge of the top plane along the Y axis
as shown in the figure. Hint: Ensure that you draw the line along the Y axis by snapping to the centre of the circle and to the grid on
the Y axis. The length of the line is not important. (Figure Step 6)

Figure Step 6

Step 7

Insert a Work Plane in the centre of the model using the Perpendicular to a Line method. Enter the WORK PLANE command and
move the cursor to the end of the construction line. The Work Plane icon will display as shown in the figure. Click the end of the
line when the icon displays. (Figure Step 7)

Figure Step 7
USER TIP: Before drawing each part, the orientation of the part when it is placed in the future assembly, should be considered.
Doing that, will save a lot of time when creating the assembly model since it can be placed without any manipulation.

Step 8
Move the cursor onto the Y axis and it will display as shown in the figure. When the Y axis is displayed, click it and the Work Plane
will display as shown. (Figure Step 8A and 8B)
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Figure Step 8A

C)

Figure Step 8B

Step 9

Enlarge the Work Plane to extend it past the edges of the model. One way to do this is to use the LOOK AT/VIEW FACE command
and change the view so that it is looking perpendicular to the plane as shown in the figure. (Figure Step 9)

Figure Step 9

Step 10
Start a new sketch on the Work Plane. (Figure 10)
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Figure Step 10

Step 11

Enter the SLICE GRAPHIC command (F7) and the model will display from the sketching plane back. Disable the grid display. It is
easier to draw this sketch without the grid. (Figure Step11)

Figure Step 11
USER TIP: When enlarging the work plane, the cursor must display as the Stretch Move Stretch Cursor (two arrows) as shown. If
you Cursor Cursor have trouble changing the cursor from the Move Cursor, zoom in closer and move the cursor onto one of the
corners of the plane.
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Step 12

Using the PROJECT GEOMETRY command, project the Z axis and the X axis onto the sketching plane. (Figure Step 12A and
12B)

Browser Bar

5]
e

ii Inventor Workalong 22-1B.ip
E:'gSo\id Bodies({1) F
f:m View: Master
= F:. Qrigin
YZ Plane
— [} XZ Plane
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[]% Axis
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— []E Al
4+ Center Point
B m Extrusion1
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Figure Step 12A
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Figure Step 12B
Step 13

Using the OFFSET command, construct offsets to both the Z and X axis to start the construction of the slot. Trim the lines in the

sketch and insert the dimensions to fully constrain the sketch. Ensure that you dimension from both sides of the Z axis as shown in
the figure. (Figure Step 13A and 13B)
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Figure Step 13B

MUST KNOW: An assembly file does do not contain any of the part files that are placed in the assembled model. It simply
contains a reference to the part files. A reference is a link back to the part files. The part files that have been placed in an assembly
file must be available to Inventor to display them when the assembly file is opened.

The project file keeps track of those links and will automatically keep track of the location of all the files. If an assembly file (.iam)

is sent to a client or an associate, the part files (.ipt) that were placed in the assembly file must also be included otherwise they will
not display when the file is opened.
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Step 14

Extrude the sketch. Set it to extrude in both directions and to cut. Set the distance to All. Complete the part by adding the hole, the
threads, the fillets, the colour, and the material as specified in Figure 14A, 14B, and 14C.

7
Extrude ===
Shape | More
Extents
(B o C—

Dr:\ Solids
B

[CMatch shape

Output

@@

B mE)m)
#]

veo o [ o |
A

Figure Step 14A [Click to see image full size]

o

Figure 14B

Figure 14C

Step 15
Create Part C. (Figure Step 15A, 15B, 15C, and 15D):

Part: Wedge Ring

Part Name: Inventor Workalong 22-1C
Template: English-Modules Part (in).ipt

https://workforce.libretexts.org/@go/page/19887



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19887?pdf

Li breTexts*

Color: Titanium — Polished
Material: Titanium

Figure Step 15A
Solid Model — Home View

Figure Step 15B
Solid Model
— Orbited View
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Figure Step 15C
Dimensioned Multiview Drawing

s

i

| ™~— x0Y0z0

https://workforce.libretexts.org/@go/page/19887



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19887?pdf

LibreTexts*

52

\ .

iy

1.875
RN

Figure Step 15D
The Base Sketch

AUTHOR’S COMMENTS: If you project the X and Z axis onto the plane, the same way you did in Step 12 and then construct
arcs and offset lines it will be much easier to construct the Base sketch for this part. The last step is to revolve the sketch to
complete the solid model.

Step 16

Construct Part D. (Figure Step 16A and 16B)
Part: Wedge

Part Name: Inventor Workalong 22-1D
Template: English-Modules Part (in).ipt
Color: Chrome — Polished

Material: Steel

Figure Step 16A
Solid Model — Home View
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Figure Step 16B
Dimensioned Multiview Drawing [Click to see image full size]

Step 17
Change the face colour of the top face of the part to: Metal Steel (Knurled) as shown in Figure 16A.

Step 18

Construct Part F as follows: (Figure Step 18A and 18B)
Part: Handle

Part Name: Inventor Workalong 22-1E

Template: English-Modules Part (in).ipt

Color: Metal-AL-6061 — Machined

Material: Steel

Figure Step 18A
Solid Model — Home View

.17 DIA.

- 5.00 o=
Figure Step 18B
Dimensioned Multiview Drawing
Step 19

Construct Part E as follows: (Figure Step 19A, 19B, and 19C)
Part: Screw

Part Name: Inventor Workalong 22-1F

Template: English-Modules Part (in).ipt
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Figure Step 19A
Dimensioned Multiview Drawing [Click to see image full size]

Figure Step 19B
Solid Model —
Home View
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Figure Step
19C

Solid Model —
Orbited View

Step 20
Change the face colour of the cylindrical top of the part to: Metal Steel (Knurled) as shown in the solid model figure.

Inventor Command: PLACE COMPONENT

The PLACE COMPONENT command is used to insert a part or a component into an assembly file.

Shortcut: P

m

& |0

Place from .| Create
Content Center

won v
Place

‘g Place from Content Center
Inventor Command: PLACE CONSTRAINT

The PLACE CONSTRAINT command is used to apply constraints of one part to another in the assembled model.

Shortcut: C

‘g [:f G, Free Move [BLIJ da &Y st

O, Free Rotate oy St

Placefrom _ Create - Joint |Constrain|
Content Center :P, H
Component Position = Relationships =

Grounded Parts
By default, the first part that is placed into an assembly file will be grounded. A grounded part is a part that has all of it degrees of
freedom removed and is fully constrained in that file. It is important to ground at least one part of every assembly. If no parts are
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grounded, the assembly can be moved around in model space. Once one part is grounded, the other parts can be constrained to it
making their movement relative to the grounded part. If required, more then one part can be grounded.

In the Browser bar, a grounded part will display a Push Pin icon as shown in Figure 22-3 and 22-4. To enable or disable a part
being grounded, right-click the part in the Browser bar. In the Right-click menu, select Grounded. In Figure 22-5, the selected part
is currently grounded, enabled and visible.

Browser Bar @

? | 4; Assembly View ~ A
¥ Inventor Workalong 22-1.iam

Representations

D Origin

@ Inventor Workalong 22-14:1

@ Inventor Workalong 22-18:1

1 Tnventar Warkalona 27-10:1

Figure 22-3 Grounded Part as it Displays in the
Browser Bar

@ Inventor Workalong 22-1A:1
Figure 22-4

Grounded Part Icon
Part Visibility
The visibility of parts in an assembly can be enabled or disabled. When the part’s visibility is disabled in the assembly, the part’s
icon in the Browser bar will display greyed out.

Enabled Parts

Parts can be enabled or disabled in the assembly file. If a part is enabled, it displays and can be selected in the assembly. If it is
disabled, only an outline displays and It cannot be selected. Sometimes it is easier to disable some parts to make it easier to place
additional parts.

Assembly Constrains

There are many different constraints used when creating an assembly. In this module, only the mate constraint will be taught. A
mate constraint constrains two assembled parts to one another by mating their centerlines and/or by mating a face on one part to a
face on the other part. Mating is the most common way to assemble two parts together. It often takes more then one constraint to
assemble two parts together. Both parts must have a symmetrical feature to mate them using the centerline method.
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The Right-click Menu for a Part
in an Assembly File

MUST KNOW: By default, the first part that is placed into an assembly file will be grounded. A grounded part is a part that has all
of it degrees of freedom removed and is fully constrained in that file. It is important to ground at least one part in every assembly
since if no parts are grounded, the assembly can be moved around model space. Once one part is grounded, the other parts can be
constrained to it making their movement relative to the grounded part. USER TIP: The Browser bar contains a great deal of
information about the active assembly file. The grounded part has a Push Pin icon. If a part is disabled, it will display a green part

¥ Inventor Workalong 22-1.iam

. Representations

- E] Origin

@ Inventor Workalong 22-1A:1

() Inventor Workalong 22-18:1

- () inventor Workalong 22-1C:1
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E- @ Inventor Workalong 22-1F:1

™
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L]
+
+}
+
+

icon and if its visibility is disabled, the part icon will be grey as you can see in the figure.

WORKALONG: Creating an Assembly
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2

Using the NEW command, enable the English tab and select the temple file: Modules Assembly (in).iam. Save and name the
assembly: Inventor workalong 22-1. (Figure Step 2)

o)

Modules
Assembly
{in).iam
Figure
Step 2

Step 3

Enter the PLACE COMPONENT command. In the Place Component dialogue box insert part files: Inventor Workalong 22-1A.ipt
and Inventor Workalong 22-1B.ipt into the assembly file. (Figure Step 3A and 3B)
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Figure Step 3A [Click to see image full size]

Figure Step 3B

USER TIP: By default, the PLACE COMPONENT command places multiple parts. To insert the part more than once into the
assembly file, click once for each part. Ensure that you move the cursor so you are not inserting one part on top of another one.
When you have inserted the required part(s), press Esc to exit the command.

AUTHOR’S COMMENTS: Where you locate the parts is not important but ensure that you insert each part only once.

Step 4
Disable the grounding of part 22-1A and enable the grounding of part 22-1B. (Figure Step 4A, 4B, and 4C)

Browser Bar =
[ Model B

? | 4; Azzembly View - %
Ei Inventor Workalong 22-1.jam
[R2| Representations

£ origin

@ Inventor Workalong 22-1A:1
@ Inventor Workalong 22-1B:1

Figure Step 4A
QOpen
Browser Bar o
o DiCopy Ctrl+C

5 | “p fssembly Delete

[ Inventor Works  Add to New Folder

Bzl representation
] origin Selection L
@ iventor vioid "ERE"

@Invenbor Work (£ Undo Isolate

Substitute

Representation...

Component L4
Measure L3
Create Note

BOM Structure L
r:’ Visibility
iMate Glyph Visibility
Grounded
Adaptive
[* Enabled

Figure Step 4B
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Figure Step 4C

Step 5
Enter the PLACE CONSTRAINT command. In the Place Constraint dialogue box set Type to Mate, Selections to 1, Offset to 0.000
and Solution to Mate. (Figure Step 5)

Assembly | Motion | Transitional | Constraint Set |

Selections

FIEETEINN

Offset: Solution
6(_100 mm

¥ &’ DR

Figure Step 5

Step 6
Move the cursor onto the part 22-1A and move it until the Centerline constraint symbol appears. When it displays as shown in the

figure, select it. Move the cursor onto the part 22-1B and do the same. Part 22-1A will move onto Part 22-1B. Click Apply. (Figure
Step 6A, 6B, and 6C)

Figure Step 6A
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Figure Step 6C
AUTHOR’S COMMENTS: Since part 22-1B is the grounded part, it will remain stationary and part 22-1A will move.

Step 7

Move the cursor onto the top of the base on part 22-1B as shown in the figure. The mate arrow will display pointing up. Press F4
and rotate the model. Select the mate constraint for the bottom of the part 22-1A. (Figure Step 7A, 7B, and 7C)

Figure Step 7A
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Figure Step 7B

Figure Step 7C

Step 8
Press F6 to change the Home view. (Figure Step 8)

Figure Step 8

Step 9

Enter the PLACE COMPONENT (P) command and insert part 22-1C, 22-1D, 22-1E, and 22-1F. Ensure that you place each part
only once. (Figure Step 9)

Figure Step 9

https://workforce.libretexts.org/@go/page/19887



https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19887?pdf

LibreTexts*

Step 10

Using what you just learned, assemble and constrain part 22-1C. (Figure Step 10)

Figure Step 10
Step 11

Using the PLACE CONSTRAINT command, constrain the arc in part 22-1D to the arc in part 22-1C. (Figure Step 11)

Figure Step 11
Step 12

In the Offset box, set the offset to 0.015. Enable the Pick Part First box. See the Author’s Comments below. (Figure Step 12)

Assembly | Motion | Transitional | Constraint Set |

Selections

EIEEIEIN "9

|| Offset: Solution

0.015 b

¥ &’ FEF

Figure Step 12
AUTHOR’S COMMENTS: The offset number was calculated by subtracting the width of the slot (0.75) and the width of the
wedge (0.72) and then dividing by 2. That will centre the Wedge in the slot of the Post.

AUTHOR’S COMMENTS: When the Pick Part First box is enabled, the PLACE CONSTRAINT command allows the user to
select the part first and then the constraint to be used. Sometimes it is easier to use the two pick method.

Step 13

To constrain the wedge in the slot, select one side of the slot and one side of the wedge as the mate surfaces. (Figure Step 13A,
13B, and 13C)
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Figure Step 13A

Figure Step 13B

Figure Step 13C
Step 14

Using what you just learned, constrain the last two parts to complete the assembly. (Figure Step 14)
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Figure Step 14

AUTHOR’S COMMENTS: You will have to constrain both parts with a centerline constraint and an offset constraint.

Step 15

Save and close the file.

Key Principles
Key Principles in Module 22

1. An assembly file contains the information required to assemble two or more part files to create the assembled model. An
assembly file has the file extension .iam.

2. An assembly file does do not contain any of the part files that are placed in the assembled model. It simply contains a reference
to the part files. If an assembly file (.iam) is sent to a client or an associate, the part files (.ipt) that were placed in the assembly
file must also be included otherwise they will not display when the assembly file is opened.

3. By default, the first part that is placed into an assembly file will be grounded. A grounded part is a part that has all of it degrees
of freedom removed and is fully constrained in that file.

4. There are many different constraints used when creating an assembly. A mate constraint constrains two assembled parts to one
another by mating their centerlines and/or by mating a plane on one part to a plane on the other part.

Lab Exercise 22-1

Time allowed: 180 minutes.

Part Name Project Units Template Color Material
Inventor Lab 22-1 Inventor Course Millimeters See Below See Below See Below
Step 1

Create the following parts.

Step 2

Each part must have its own file. In each part, ensure that you do the following:

A Select your own location of X0Y0Z0.

B Draw the necessary sketches and extrude or revolve them to produce the solid model shown. Apply all of the necessary
geometrical and dimensional constraints to fully constrain all sketches. (Figure Step 2A and 2B)

C Apply the colour and material shown.
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AUTHOR’S COMMENTS: Ensure that you draw each part in the correct orientation so that they can be assembled together.
Part: Tire

Part Name: Inventor Lab 22-1A
Template: Metric-Modules Part (mm).ipt
Color: Rubber — Green — Version 1.1
Material: Rubber

Figure Step 2A
Solid Model — Home View
106 DIA-~
-3 R, 4 PLACES
BOTH SI0ES
L (>
) )
TYR:
18 DlA

Figure Step 2B
Dimensioned Multiview Drawing
Part: Frame
Part Name: Inventor Lab 22-1B
Template: Metric-Modules Part (mm).ipt
Color: Aluminum — Polished
Material: Steel (Figure Step 2C and 2D)

Figure Step 2C
Solid Model — Home View
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FLAT SPOT:

Figure Step 2D
Dimensioned Multiview drawing [Click to see image full size]
Part: Bushing
Part Name: Inventor Lab 22-1C
Template: Metric-Modules Part (mm).ipt
Color: Brass — Satin
Material: Brass (Figure Step 2E and 2F)

Figure Step 2E
Solid Model —
Home View

13 DIA.

Figure Step 2F
Dimensioned Multiview Drawing
Part: Pin
Part Name: Inventor Lab 22-1D
Template: Metric-Modules Part (mm).ipt
Color: Semi — Polished
Material: Steel (Figure Step 2G, 2H and 2J)
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Figure Step 2G
Solid Model — Home View

Figure Step 2H
Solid Model — Orbited View

i !
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55

Figure Step 2J

Figure Step 2H

Solid Model — Orbited View

Dimensioned Multiview Drawing [Click to see image full size]

Part: 10 mm Nut

Part Name: Inventor Lab 22-1E
Template: Metric-Modules Part (mm).ipt
Color: Semi — Polished

Material: Steel (Figure Step 2K and 2L)

Figure Step 2K
Solid Model — Home View
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Figure Step 2L
Dimensioned Multiview Drawing
Part: Bolt
Part Name: Inventor Lab 22-1F
Template: Metric-Modules Part (mm).ipt
Color: Semi — Polished
Material: Steel (Figure Step 2M and 2N)

Figure Step 2M
Solid Model —
Home View
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Figure Step 2N
Dimensioned Multiview Drawing
Part: 12 mm Nut
Part Name: Inventor Lab 22-1G
Template: Metric-Modules Part (mm).ipt
Color: Semi-Polished
Material: Steel (Figure Step 2P and 2Q)

Figure Step 2P
Solid Model — Home
View

12 DIA.

[ [0 e

= 1

Figure Step 2Q
Dimensioned Multiview Drawing

Part: Washer
Part Name: Inventor Lab 22-1H
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Template: Metric-Modules Part (mm).ipt
Color: Semi-Polished
Material: Steel (Figure Step 2R and 2S)

Figure Step 2R

Solid Model —
Home View
24 DIA.
13 DIA.
+

L | | | ;
n,

Figure Step 2S

Dimensioned Multiview Drawing
Step 3
Open a new assembly file.

Assembly: Caster
File Name: Inventor Lab 22-1.iam
Template: Metric — Modules Assembly (mm).iam

Step 4

Set the Tire as the grounded part.

Step 5
Start with assembling the Bushing into the Tire first. (Figure Step 5)

Figure Step 5
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Step 6
Assemble the remaining parts to complete the assemble file. (Figure Step 6A and 6B)

Figure Step 6A Assembled Model — Home View

Figure Step 6B
Assembled Model —
Orbited View

AUTHOR’S COMMENTS: There are 2 washers. One above and one below the frame.

This page titled 5.1: Module 22 Assemblies is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback
(BCcampus) .
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5.2: Module 23 Presentation Files
23

Module 23 Presentation Files

Wally Baumback

Learning Outcomes
When you have completed this module, you will be able to:

1. Describe a presentation file, an exploded assembly, and an animation.
2. Describe and apply the CREATE VIEW, PRECISE VIEW ROTATION, TWEAK COMPONENT, and ANIMATE
commands to create, tweak, and play the animation of an exploded assembly.

Presentation Files

After the model is assembled in the assembly file, a presentation file can be created using it. A presentation file is a file in which a
view of an assembly is exploded and can be animated. It can also be rotated so that is can be viewed from different angles. A
presentation file is created using the NEW command and selecting a presentation template. A presentation file has the extension
.ipn. IPN is an acronym for Inventor PreseNtation.

Exploded Views

An exploded view shows the assembly as if it were dismantled and the components of the assembly shown in the order and
orientation that they fit together to create the assembly. Assemblies can be exploded automatically by Inventor, tweaked manually,
or a combination of the two methods, complete with trails. A tweak is the distance that the part is moved from the grounded part
while the trails are the lines in an exploded view that show the relationship of the component to the assembly. Combined, they
indicate the direction and distance that a component was moved to create the view. Exploded assembly drawings are used in design
presentations, catalogues, and assembly instruction. Figure 23-1 shows an exploded and rotated view of an assembly.

Figure 23-1
An Exploded and Rotated
Presentation Model
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Animations

An animation is a series of images of an exploded assembly showing each components tweak at a set interval speed making a small
motion picture of an assembly or a disassembly.

Tweaking

Tweaking is the process of moving the components from the grounded component. The tweak is the distance measured from the
grounded unit. In the automated explosion method, the tweak distance is same for each part. If the tweak distance is set to 35, that
means the first part is 35 mm from its location and the second part is 70 mm etc. This can be seen if the children in the Browser bar
are expanded as shown in Figure 23-2. To tweak components manually, use the TWEAK COMPONENT command.

rgaﬁl Inventor Workalong 23-1.ipn
ren :
B éﬂ} ;fvlaslonl

[inventor Workalong 23-1.iam|
@Invantur Workalong 23-1A:1
- () nventor Warkalong 23-18:1
L P Tweak (35.000 mm )
@Invenmr Workalong 23-1C:1
': égTwEak {70.000 mm )
52 Tweak (100,000 mm )
@Invanmr Workalong 23-1D:1
': (P Tweak (105.000 mm )
(2 Tweak (185.000 mm )
() inventor Workalong 23-1E: 1
': (&7 Tweak (140.000 mm )
(42 Tweak (185.000 mm )
= @Invenmr Workalong 23-1F:1
': (# Tweak (175.000 mm )
(2 Tweak (185.000 mm )

Figure 23-2
Tweaking

Animating the Exploded Assembly

After the exploded assembly is tweaked, it can animated to show the assembly and the disassembly of the model. An animation is
simply a series of frames or pictures of the assembly displayed one frame at a time. The amount of time between frames is called
the interval. The larger the interval, the slower the animation and the shorter the interval, the faster the animation. The number of
repetitions can also be set.

Inventor Command: CREATE VIEW or INSERT MODEL
The CREATE VIEW or INSERT MODEL commands are used to insert the model of the assembly file.

Shortcut: none

&= EPA’DQ

glnsert Model Create View Tweak Precise Vie
Components  Rotation

3

Madel Waorkshop

Inventor Command: TWEAK COMPONENTS

The TWEAK COMPONENTS command is used to move a component farther or closer from the grounded component to
create or edit an exploded view of the assembly. It can also be used to rotate the components.

Shortcut: T
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Create View| Tweak | Precise View Animate
Components| Rotation

Inventor Command: ANIMATE

The ANIMATE command is used to set the parameters and play an animation of an assembly or disassembly of a assembled
model.

Shortcut: none

| Presentation

0

<

B |27 @

tView Tweak  Precise View [Animate]
Components  Rotation

MUST KNOW: A presentation file is a file in which a view of an assembly is created, rotated, exploded, and animated. To create a
presentation file, use the NEW command and select a presentation template. A presentation file has the extension .ipn. IPN is an
acronym for Inventor Presentation.

WORK ALONG: Creating an Assembly and Presentation File
Step 1

Check the default project and if necessary, set it to Inventor Course.

Step 2

Use the following instructions to complete all parts in this workalong. Create the following parts and ensure that you do the
following:

A Each part must be saved in its own .ipt file.

B Project the Center Point onto the Base sketch plane and note the location of X0Y0Z0.

C Draw the necessary sketches and extrude or revolve them to produce the solid model. Apply all of the necessary geometrical and
dimensional constraints to fully constrain it.

D Apply the colour and material shown.

Step 3

Create the part file as follows:

Part: Base

Part Name: Inventor Workalong 23-1A Template: Metric-Modules Part (mm).ipt Color: Aluminum Cast Material: Aluminum 6061
(Figure Step 3A and 3B)

Template: Metric-Modules Part (mm).ipt

Color: Aluminum

Cast Material: Aluminum 6061 (Figure Step 3A and 3B)
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Figure Step 3A
Solid Model — Home View
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Figure Step 3B
Dimensioned Multiview Drawing [Click to see image full size]

Step 4

Change the colour of the machined faces to: Mirror.

Part: Slotted Wheel

Part Name: Inventor Workalong 23-1B

Template: Metric-Modules Part (mm).ipt

Color: Mirror

Material: Chrome — Polished Blue (Figure Step 4A, 4B, and 4C)
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Figure Step 4A
Solid Model — Home View

Figure Step 4B
Solid Model — Orbited View

Figure Step 4C
Dimensioned Multiview Drawing
Part: Connecting Shaft
Part Name: Inventor Workalong 23-1C
Template: Metric-Modules Part (mm).ipt
Color: Copper — Polished
Material: Copper (Figure Step 4D and 4E)
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Figure Step 4D
Solid Model —
Home View
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Figure Step 4E
Dimensioned Multiview Drawing

Part: Spacer

Part Name: Inventor Workalong 23-1D
Template: Metric-Modules Part (mm).ipt

Color: Blue — Wall Paint —

Glossy

Material: ABS Plastic (Figure Step 4F and 4G)
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Figure Step 4F
Solid Model —
Home View
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Figure Step 4G
Dimensioned
Multiview Drawing
Part: Washer
Part Name: Inventor Workalong 23-1E
Template: Metric-Modules Part (mm).ipt
Color: Steel — Polished
Material: Steel (Figure Step 4H and 4J)

Figure Step 4H
Solid Model —
Home View
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Figure Step 4] Dimensioned Multiview Drawing

Part: Nut

Part Name: Inventor Workalong 23-1F
Template: Metric-Modules Part (mm).ipt
Color: Steel — Polished

Material: Steel (Figure Step 4K and 4L)

Figure Step 4K
Solid Model —
Home View

36 DIA.

Figure Step 4L
Dimensioned
Multiview Drawing

Step 5

Assemble all of the parts that you just created as shown in the figures.

Assembly: Slotted Connector
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Assembly Name: Inventor Workalong 23-1.iam
Template: Metric-Modules Assembly (mm).iam (Figure Step 5A and 5B)

Figure Step 5A
Assembly — Home View

Figure Step 5B
Assembly — Orbited View

Step 6
Enter the NEW command and enable the Metric tab. Select the template file: Modules Presentation (mm).ipn (Figure Step 6)

Modules
Presentation
(mmj.ipn
Figure
Step 6

Step 7
Enter the CREATE VIEW command. It will open the Select Assembly dialogue box. (Figure Step 7)
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Figure Step 7

Step 8
Click the Search Folder icon at the end of the file name. It will open the Open dialogue box. In the Lab Exercises folder, select the
file: Inventor Workalong 23-1.iam and click Open. (Figure Step 8)

s i)
%w:lk.n-u Yekere! ) L P e
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Bhyinenter ohiboa 2 s AL 203 P sk e
B Liam ABLLC0E 55 M Avcioduak mentar..
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Feanite | Sy e T =l
Prigt iz [ Beair Coteny (|

Figure Step 8 [Click to see image full size]

Step 9
In the Select Assembly dialogue box enable Automatic and Create Trails in the Explosion Method area. Enter the Distance of 35
mm. Click OK. The exploded assembly should appear as shown in the figure. (Figure Step 9A and 9B)

=22

-
Select Assembly

Assembly
File: —
| [coica Coursesynventor ab Exercsestin = (4]

Figure Step 9A [Click to see image full size]
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Figure Step 9B
Step 10
Enter the PRECISE VIEW ROTATION command. In the Incremental View Rotate dialogue box, set the Increment to 10. (Figure
Step 10)
Incremental View Rotate M

Increment:

&

@] [ Reset J[ ok ][ conc |

Figure Step 10
AUTHOR’S COMMENTS: The Increment setting sets the number of degrees the assembly will rotate per click.
Step 11

Click the Right Rotate icon twice. This will rotate the model 20 degrees to the right. Click the Up Rotate icon once. This will rotate
the model 10 degrees upwards. (Figure Step 11)
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Figure Step 11
Step 12

Enter the TWEAK COMPONENTS command. It will open the Tweak Component dialogue box. Set it as shown in the figure.
(Figure Step 12)

[ Tweak Component =)
Create Tweak Transformations
[Be] piecton e L&A
Ccmponems © k§ [1500 E};‘

Trail Origin Edit Existing Trail

[¥|Display Trails [ Triad Only

Figure Step 12
Step 13

Ensuring that Direction is enabled, zoom in and move the cursor on the top of the nut. When the direction icon is displayed as
shown in the figure, click the left mouse button. (Figure Step 13A and 13B)

Figure Step 13A
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Figure Step 13B

AUTHOR’S COMMENTS: Since the Transformations is set to the Z direction and a distance of 185 mm the Nut will move 185
mm in the Z direction.

Step 14

Look at the Browser bar for the tweak you just created. It will show two tweaks for part:

Inventor Workalong 23-1F:1, which is the nut. The 175.000 mm tweak was created in the automatic explosion in Step 9 and the
185.000 mm from the manual tweak you just completed. (Figure Step 14)

¥ Inventor Workalong 13-18:1
- lrventor Workalong 23-1C11

(P Twesk (175.000 mm )
O Twesk (185.000 mm )

Figure Step 14
AUTHOR’S COMMENTS: The 175.00 mm is 5 X 35.00. The nut is the fifth part to move from the grounded part.

Step 15

Click the Clear button to clear the current settings. Using the Browser bar in Figure Step 15A, manually tweak the assembly to
match the figure shown in Figure Step 15B. (Figure Step 15A and 15B)
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=y Inventor Workaiong 23-1.lam
9 Inventor Workalong 23-1A: 1
=-{5 Inventor Warkalong 23-18:1
(P Tweak (35.000 mm )
= Inventor Workalong 23-1C: 1
(P Tweak (70.000 mm )
P Tweak (100.000 mm )
=+ Inventor Workalong 23-10: 1
[ Tweak (105.000 mm )
L0 Tweak (185.000 mm )
£ Inventor Werkalong 23- 1611
- Tweak (140.000 mm )
P Twesk (185.000 mm )
= Ioventor Workalong 23-1F:1
- Twesk (175.000 mm )
P Tweak (185.000 mm )

Figure Step 15A

Figure Step 15B
Step 16
Enter the ANIMATE command. It will open the Animation dialogue box. Set the Interval to 25 and the Repetitions to 1. (Figure
Step 16)
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Figure Step 16

Step 17

Study Figure Step 17A, 17B, 17C, and 17D. Play the animation of the assembly that you created in this workalong. Try the
different options allowed in the Motion box. (Figure Step 17A, 17B, 17C, and 17D)

https://workforce.libretexts.org/@go/page/19888


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19888?pdf

LibreTexts*

Animation ﬂ
Pararatey Mohon
b I T [T TN T RN T
Qnmlim" 2 (@] Fmine kg Vg Pt
[z LT I
Figure Step 17A
rﬂ-:i-u-li!&:l M
e T
wmfs T (@] Wt o[z |
1y s | meer | o | [
Figure Step 17B
Animaticn ﬁ‘
L T T AR TR A SRR R
ap‘xmma ¢ MRk o i o] ’llﬂ'ﬂ‘-ﬂ!i
5] iy | e [ ] [ |
Figure Step 17C
Animation m
merm el
‘mmh E (] b e g o o A e |
= TR T | TR
Figure Step 17D
Step 18
Set the Interval to 15 and the Repetitions to 3. Play the animation using these parameters both forward and in reverse. (Figure Step
18)
Anmnatico g
s B S 0 T IR T A
= [{@ | [ #rimze delog duning recarcing
| [
ET=|
[&)] ([ e concel | [z
Figure Step 18
Step 19

Save and close the file.

USER TIP: The tweaked distance can be edited in the Browser bar. Locate the tweak you want to change and select it. Once
selected, it will highlight and at the bottom of the browser bar you can change the distance as shown in figure below left. The
revised tweak will display as shown in the figure below right.
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Key Principles
Key Principles in Module 23

1. A presentation file is a file in which a view of an assembly is exploded and can be animated. It can be rotated so that is can be
viewed from different angles.

2. An exploded view shows the assembly as if it were dismantled and the components of the assembly shown in the order and
orientation they fit together to create the assembly.

3. A tweak is the distance that the part is moved from the grounded part while the trails are the lines in an exploded view that show
the relationship of the component to the assembly.

4. After the exploded assembly is tweaked, it can animated to show the assembly and the disassembly of the model. An animation
is simply a series of frames or pictures of the assembly displayed one frame at a time. The amount of time between frames is
called the interval.

This page titled 5.2: Module 23 Presentation Files is shared under a CC BY license and was authored, remixed, and/or curated by Wally
Baumback (BCcampus) .
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5.3: Module 24 2D Drawings — Part 1
24

Module 24 2D Drawings — Part 1

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe 2D drawing files, drawing sheets, and drawing sizes.
2. Describe and apply the commands BASE VIEW, PROJECTED VIEW, SECTION VIEW, and NEW SHEET to create multiview and isometric views of a solid model on a drawing sheet.

Drawing Files

A drawing file contains one or more drawing sheets on which 2 dimensional and/or 3 dimensional scaled views of the solid models contained in part, assembly, or presentation files. The views can be
created complete with hidden lines or shading. Annotation can be automatically or manually added to the views as required. A typical drawing sheet with an orthographic, section, and isometric view
of a model is shown in Figure 24-1. Dimensioning, inserting text, and filling in the titleblock are taught in Module 25. When the drawing is complete, it can be printed or plotted on paper. A drawing

file has the file extension .idw. IDW is an acronym for Inventor Drawing.

T
R ki1
e —

srcoit e
SR Py —"y
IR] TOOL POST - WEDGE RING

AT
- = - -
Figure 24-1

A Typical Drawing Sheet in a Drawing File [Click to see image full size]

Model Views

Amodel view is a scaled view orientated at an angle and direction that the solid model or assembly is being viewed and displayed on the drawing sheet. There is no limit to the number of views or the
number of solid models from part, assembly, or presentation files that can be placed on a drawing sheet. Views can also be automatically annotated or labeled. There are eight predefined views that
you can select from when creating the view. The predefined views are the; base, projection, auxiliary, section, detail, broken, breakout, and overlay.

The Base

A Base view is the first view created on the drawing sheet. It controls the scale, orientation, and location of the views projected from it. The orthographic and/or isometric views in the drawing are
created from the Base view. For example, if a multiview drawing was being created from a solid model, the Front view is created first as a Base view. The Front view would control the scale and
location of the projected Top and Right Side views. See Figure 24-2. To change the scale of all views, only the scale of the Front (Base) view would have to be changed and the Top and Right Side
views would automatically change scale to match. If the Front view was moved, the Top and Right Side views would move accordingly to keep their multiview position.

PROJECTED VIEW (TOR)
BASE VIEW (FRONT) PROJECTED VIEW
[RIGHT SIDE}
Figure 24-2

Multiview Drawing

Projected Views
A projected view is a view projected from a Base view. The scale of a projected view cannot be set since the Base view that you projected it from controls its scale. The Base view also controls the

orientation and location of the projected views.

Drawing Sheets

A drawing sheet represents a blank piece of paper complete with titleblock and border. The size of drawing sheet can be set by the user. The sheet size can be a custom size set by you or one of the
ANSI or ISO drawing sheet standards listed in the table shown in Figure 24-3.

There is no maximum number of drawing sheets that can be created for each drawing file but there must be at least one sheet. Sheets can be created or deleted but Inventor will NOT allow all of them
to be deleted since one sheet must exist at all times.

The drawing sheet can be assigned a drawing border and a titleblock which can be created or edited by you. Custom drawing template files containing borders and titleblocks are supplied with the

Inventor book.

MUST KNOW: There is no maximum number of drawing sheets that can be created for each drawing file but there must be at least one sheet. One sheet must exist in each drawing file at all times.
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ANSI and ISO Standard Drawing Sheet Sizes

ANSI and ISO Standard Drawing Sheet Sizes

ANSI - English ISO - Metric
Size A 812X 11in Size Ad 210 X 287 mm
Size B 11 X17in Size A3 297 X 410 mm
Size C 17X 22in Size A2 410 X 594 mm
Size D 22 X 34in Size A1 594 X 820 mm
Size E 34 X44in Size A0 820 X 1198 mm

Figure 24-3

Standard ANSI and ISO Drawing Sheet Sizes

View Style

Aview style can be displayed in one of three different styles. The three styles are hidden line, hidden line removed, and shaded as shown in Figure 24-4. The style of a view can be changed as required
after the view has been placed.

View Scale

The scale of the view is a factor of the number that it is set to. For example, if the scale is set to 1 then the factor of 1 X 1 = 1, full scale or 1:1. If the scale is set to 2 then 2 X 1 = 2 or a scale of 2:1
which is twice the size of the original model. On the other hand, if the scale factor is set to 0.5 then 0.5 X 1 = 0.5 or the scale of 1:2 which would display the view one-half the size of the original
model.

Figure 24-3
View Styles

MUST KNOW: A drawing file contains one or more 2 dimensional drawing sheets on which a 2D and/or 3D scaled views of solid models contained in part, assembly, and presentation files. A
drawing file has the file extension .idw. IDW is an acronym for Inventor Drawing.

Inventor Command: BASE VIEW

The BASE VIEW command is used to create a Base view of the solid model contained in a part, assembly, or presentation file on the drawing sheet. The scale, style, labeling, and orientation of
the view can be set when the view is created.

Shortcut: none
e g 5 =
[ E [}

Base | Projected Auxihary Section

Inventor Command: PROJECTED VIEW
The PROJECTED VIEW command is used to create a projected view from a Base view. The style, labeling, and direction from the Base view can be set by you when the view is created.
Shortcut: none

Place Views

GE e =W

Base iPzn]ecled- Aumiliary Section Detail

|

Inventor Command: SECTION VIEW

The SECTION VIEW command is used to create a Section view from an existing view. The location, style, labeling, and direction from the selected view can be set by you when the view is
created.

Shortcut: none

e Projected Ausiliary |Section] Detail Ovestay

USER TIP: ANSI is an acronym for American National Standard Institute. ANSI has set drawing standards that are widely adapted and followed by most companies working in English or Imperial
measurements. To read more about ANSI see: http://www.ansi.org,

ISO is an acronym for International Organization for Standardization. ISO has set the drawing standards that are widely adapted and followed by most companies working in Metric measurements. To
read more about ISO see: http://www.iso.org/iso/en/ISOOnline.frontpage

WORK ALONG: Creating 2D Drawings

Step 1

Check the default project and if necessary, set it to: Inventor Course.
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Step 2
Enter the NEW command to start a new drawing file. Enable the English tab and select the template: Modules Drawing ANSI (in).idw. (Figure Step 2)

=]

Zhf
Modales
Drawing

AME
Tirilitve

Figure
Step 2

AUTHOR’S COMMENTS: See the User Tip before WORKALONG: Creating 2D Drawings for a explanation of the acronyms ANSI and ISO.

Step 3
When the drawing file is opened, it will display an A size drawing complete with border and titleblock. Save the file with the name: Inventor Workalong 24-1. (Figure Step 3)

T
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Figure Step 3 [Click to see image full size]
Step 4

Enter the BASE VIEW command to create the Base view. It will open the Drawing View dialogue box. Set the Orientation (view) to Front and the Style to Hidden Line. Ensure that the dialogue box
matches the figure. (Figure Step 4)
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Figure Step 4 [Click to see image full size]
Step 5
Click OK. In the Open dialogue box, select the part: Inventor Workalong 22-1D.ipt. (Figure Step 5)

| il i, b s

Figure Step 5 [Click to see image full size]
Step 6

Select the location for the Front view. Don’t be too concerned where you locate it since it can be moved later. Try to locate it close to where it is shown in the figure. (Figure Step 6A and 6B)
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Figure Step 6A [Click to see image full size]
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Figure Step 6B [Click to see image full size]

Step 7
Enter the PROJECT VIEW command and select the Base view as the view to project from. (Figure Step 7)

Figure Step 7

Step 8
Move the cursor up to locate the Top view. Click the mouse at the desired location. Right click the mouse. In the Right-click menu, select Create. (Figure Step 8A and 8B)

INVE!

N

Figure Step 8A

Cancel [ESC)
O Zoom
A Ban

= Previos View F3

Hew To..

Figure Step 8B

Step 9
Using what you just learned, use the PROJECT VIEW command to create the Right Side view. (Figure Step 9)

0 .

Figure Step 9

Step 10
Your drawing should now contain the Top, Front and Right Side views of the part. (Figure Step 10)
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Figure Step 10 [Click to see image full size]

Step 11

Enter the PROJECT VIEW command. Select the Base view (Front view) and project an Isometric view from it. (Figure Step 11)
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Figure Step 11

Step 12
Right click the Isometric view. In the Right-click menu, click Edit View. (Figure Step 12)
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Figure Step 12

Step 13
In the Edit View dialogue box enable the display View/Scale label (turn the light bulb on). Set the Scale to 0.75:1, View Identifier to ISOMETRIC and the Style to Shaded. (Figure Step 13A and 13B)

g v ey

-
e SR s zens W EE@E =

i e g [ | et

Figure Step 13A [Click to see image full size]
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Figure Step 13B [Click to see image full size]

Step 14

Right click the file name in the Browser bar. In the Right-click menu, click New Sheet. An A size drawing sheet will display in the Graphic window. The new sheet will be labeled Sheet:2 and will
display in the Browser bar. (Figure Step 14)

Figure Step 14

Step 15

Right-click Sheet:2. In the Right-click menu, click Edit Sheet. In the Edit Sheet dialogue box, pull down the Size list and select B to change Sheet 2 to a B size. Ensure that Landscape is enable.
(Figure 15A, 15B, and 15C)
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Figure Step 15A
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Figure Step 15B
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Figure Step 15C [Click to see image full size]
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Step 16
Using what you just learned, create a Base view of Top view of part: Inventor Workalong 22-1C.ipt that you created in Module 22. (Figure Step 16)
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Figure Step 16 [Click to see image full size]

Step 17

Enter the SECTION VIEW command. Move the cursor to the centre of the circle on the Top view until it displays the green snap circle. You may have to move the cursor touching the circle
circumference and then move back to the centre. Do NOT select the green snap circle, wait until it displays. Move the cursor to the right and you will see a dashed line indicating an implied line
which is orthographic or horizontal, in this case. move outside the view. The yellow grid snap circle will display. Select a location when the grid snap is displayed. (Figure Step 17A and 17B)

Figure Step 17A

Figure Step 17B

Step 18
Move the cursor across to the other side of the view and when the geometry constraint (horizontal) displays, select a location about the same distance from the view as you did for the other side of the

view. Right-click the mouse. In the Right-click menu, select Continue. (Figure Step 18A and 18B)

Figure 18A

How T

Figure 18B

Step 19
Move the cursor down and the section view will display. The Section View dialogue box will open. Set the dialogue box as shown in the figure. (Figure Step 19A and 19B)
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Figure 19A [Click to see image full size]

SECTION a4
SCALEL L

L

Figure 19B

Step 20
Using the BASE VIEW command, create an Isometric view and set the scale to 1.25:1. (Figure Step 20)
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Figure Step 20 [Click to see image full size]

Step 21
Save and close the drawing file.

USER TIP: The default labels and colors can be configured for each drawing file. Originally, these setting came from the template file that you used to start the drawing file. Any changes that you
make will only affect the current drawing file. Enter the DOCUMENT SETTINGS command. See figure right. To change the default labels of the sheets, simply edit the value as shown in the figure
below. To change the background colour of the Sheet, the Sheet Outline, Highlight or Selection, select the one you want from the Color dialogue box. In this example, the colour of the sheet was
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Application | Document
Options | Settings | b Add- = = |
change to white. 1 ~ USER TIP: To move a view
on the drawing sheet, move the cursor onto the view’s border. When you are on the border, it will highlight as shown in Step 1. If the view is a base view or a projected view that has a view dependent
on it, the Graphic cursor will display as shown on the left. If the view is a Base view or a projected view that does NOT have view dependent on it, the cursor will display as shown on the right. To
move a view, simply press and hold down the left mouse button and drag it to desired location as shown in Step 2.

i
i

Key Principles
Key Principles in Module 24
1. A drawing file contains one or more 2 dimensional drawing sheets on which a 2D and/or 3D scaled views of solid models contained in part, assembly, and presentation files. A drawing file has the
file extension .idw. IDW is an acronym for Inventor Drawing.
2. A Base view is the first view created by the user. It controls the scale, orientation, and location of the orthographic views projected from it.
3. A projected view is a view projected from a Base view. The scale of a projected view cannot be set since the Base view that you projected it from controls its scale. The Base view also controls the

orientation and location of the projected views.
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4. A drawing sheet represents a blank piece of paper complete with titleblock and border. The size of drawing sheet can be set by the user. The sheet size can be a custom size set by the user or one of
the ANSI or ISO drawing sheet standards.

5. There is no maximum number of drawing sheets that can be created for each drawing file but there must be at least one sheet. One sheet must exist in each drawing file at all times.

6. A view style can be displayed in one of three different styles. The three styles are hidden line, hidden line removed, and shaded. The style of a view can be changed as required after the view has
been placed.

7. The scale of the view is a factor of the number that it is set to.

Step 2
Lab Exercise 24-1
Time allowed: 2 hours.
Part Name Project Units Template Color Material
See Below Inventor Course Inches See Below N/A N/A

Step 1

Create the following drawings and ensure the following:

A There is a separate file for each drawing sheet.

B Create the same views as shown.

C If the scale is not indicated, set it to full scale or 1:1.

D Each drawing file has only one drawing sheet.

E Save the drawing files with the Drawing Name shown for each part.

Part: Base
Drawing Size: B
Drawing Name: Inventor Lab 24-1A.idw Part Name: Inventor Workalong 22-1A.ipt

Template: English-Modules Drawing ANSI (in).idw (Figure Step 1A)

e [~ To] —— £

Figure Step 1A [Click to see image full size]

Part: Post

Drawing Size: C

Drawing Name: Inventor Lab 24-1B.idw

Part Name: Inventor Workalong 22-1B.ipt

Template: English-Modules Drawing ANSI (in).idw (Figure Step 1B)
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Figure Step 1B [Click to see image full size]
Part: Screw
Drawing Size: A
Drawing Name: Inventor Lab 24-1C.idw
Part Name: Inventor Workalong 22-1E.ipt
Template: English-Modules D

rawing ANSI (in).idw (Figure Step 1C)
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Figure Step 1C [Click to see image full size]
Assembly: Tool Holder
Drawing Size: A
Drawing Name: Inventor Lab 24-1.idw
Part Name: Inventor Workalong 22-1.iam
Template: English-Modules Drawing ANSI (in).idw (Figure Step 1D)
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Figure Step 1D [Click to see image full size]
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This page titled 5.3: Module 24 2D Drawings — Part 1 is shared under a CC BY license and was authored, remixed, and/or curated by Wally Baumback (BCcampus) .
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5.4: Module 25 2D Drawings — Part 2
25
Module 25 2D Drawings — Part 2

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Describe basic dimensioning, centerlines, and standard styles.

2. Describe and apply the STYLES EDITOR command to copy and edit standard styles to create your own dimension and text
styles.

3. Describe and apply the RETRIEVE DIMENSION, CENTERLINES, and GENERAL DIMENSION commands to place
model and drawing dimensions and centerlines on drawing views.

4. Describe how styles are exported out of and imported into drawing files.

Drafting Lesson: Basic Dimensioning Terms

Figure 25-1 shows the basic dimensioning terms that you will need to know when setting the standards for dimensioning style.

RADIUS DIMBENSION
1.0 |

ALIGNED DIMENSION

IEAR DIMENSIONS

c8 R
a.75 DI,
2 PLACES

16
20 R

125 R

N {
7 i
40
posy GULAR DINENSION
05
START X517
B 3D R
[D1AVETER DIMENSICN b
[LEADER]
1.0 DiA;
1.0 R
Figure 25-1

Basic Dimensioning Terminology [Click to see image full size]
Dimensioning

Dimensioning is the process of adding size descriptions to the orthographic views of the model that are placed on a drawing. Once
a orthographic views of the model are dimensioned, the drawing sheet can then be plotted and used for construction or reference.
Up to this point in the modules only shape and size descriptions have been added to the solid models that are been constructed by
adding geometrical and dimensional constraints. Since Inventor knows the exact size of the solid models, the drafter/designer only
has to control which dimensions are shown and where to position them.

Dimensioning is a complex subject, not difficult, but there is a lot to learn. Therefore, in the Inventor Modules, learning to control
the appearance and location of the basic dimension types is taught. As the Inventor user gets more experience dimensioning he/she
can experiment with some of the advanced dimensioning features.

Dimensioning Styles

A dimensioning style is a named set of variables or settings that controls the way the dimensions will appear on the drawing. There
are many different settings in a dimensioning style so it will take the user some time to get used to setting them. Be patient and
practice editing styles and inserting dimensions as often as possible.

Inventor comes with several preset dimensioning styles which are part of the template that was used when the drawing file was
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created. They can be edited but cannot be renamed. It is better to create a new style by copying an renaming one of the Inventor
standards and make the necessary changes to it. After the editing is complete, name the style with an appropriate name and save it
so that it can be identified and used again at a later date. Dimensioning styles can also be exported and imported from one drawing
to another.

Text Styles

A text style is a named set of variables or settings that controls the way text will appear on a drawing. Inventor comes with several
preset text styles which were part of the template that was used when the drawing file was created. Although they can be edited,
they cannot be renamed. If changes are required, it is better to create a new text style by copying one of the Inventor standards and
make the necessary changes to it. After the editing is complete name the style with an appropriate name and save it so that it can
identified and used at a later date. Text styles can also be exported and imported from one drawing to another.

Centerlines

A centerline is used in technical drawings to indicate the location of the axis of symmetry. Placing centerlines on all objects that
have a symmetrical shape will help others who are reading the drawing. The proper use of centerlines also cut down on the number
of dimensions that are required on a drawing to fully describe the object.

Placing Dimensions

The two types dimensions that can placed on a drawing are model dimensions and drawing dimensions.

Model Dimensions

Model dimensions are the driven and driving dimensions that were placed in the 2D sketch when the model was being constructed.
The RETRIEVE DIMENSION command is used to retrieve the dimensions from the model and display them on the drawing. If the
driven dimensions in the original sketches are changed in the future, the model dimensions in the drawing will automatically
change since they are showing the actual size of the model.

Drawing Dimensions

Drawing dimensions are dimensions that are placed in the drawing using the GENERAL DIMENSION command. Dimensions are
placed exactly where they are located in the 2D sketch when the model was created. Inventor will obtain the actual sizes and if the
model is changed in the future, the drawing dimensions will automatically change to reflect the new size of the model.

Inventor Command: STYLES EDITOR

The STYLES EDITOR command is used to create and/or edit the styles and standards used by a drawing file.

Shortcut: none

Sketch LI Manage
f ._ﬁ/? Insert Obj
X : o Update
Parameters |Styles Editor| *
% Purge
Parameters v  Styles and Standards Insert

Inventor Command: RETRIEVE DIMENSIONS

The RETRIEVE DIMENSIONS command is used to retrieve model dimensions from the sketches used to create the solid
model. Only dimensions that are parallel to the plane of the view will display. The user can select the dimensions that they
want to display on the drawing.

Shortcut: none
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Inventor Command: TEXT

The TEXT command is used to place text on the a drawing sheet. It uses the default text style when the text is inserted.

Shortcut: none
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- Thread (] Bend Text
ion Feature Notes Text

Drafting Lesson: Center Lines

In multiview drawings, the center line is used to indicate the location of the axis of symmetry. Placing centre lines on all objects
that have a symmetrical shape will help the reader and save the you from inserting a lot of dimensions as you will see in future
modules. Below are some examples of typical applications of the use of centre lines in a multiview drawing.

A ° C “ with an ‘ L * through it is the symbol for a centre line. Center lines are drawn as repeating long and short lines. See Figure
37-2.

€ SYMBOL FOR A CENTER LINE

Figure 37-2

Figure 37-3 shows a centre line indicating the centre of the circle with two short lines called a center mark intersecting at the
centre. Note in the right side view, the centre line follows the length of the cylinder.

THE CENTER LINE EXTENDS A SHORT
DISTANCE PAST THE OBJECT.

Figure Step 37-3

When the symmetry ends, so does the centre line. Note how the centre line ends on the left side of the arc. See Figure 37-4

|

_+_

Figure Step 37-4

Figure 37-5 shows the centre lines along with the hidden lines that indicate a hole going through the object. The centre line on the
top and bottom circles stops at the circle.
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Figure Step 37-5

In Figure 37-6, note how centre lines are drawn for an array of circles.

| +>

Figure Step 37-6

There are four icons used to place centerlines on the drawing. In this module, you will be using three of them. The Center Mark,
Centerline, and Centered Pattern icons are shown in Diagrams F1, G1 and H1. Diagrams F2, G2 and H2 show what centerline the
applicable icon will place.

=l
e v F@am | || 40

o Hhrer [

DIAGRAM F1

DIAGRAM F2

https://workforce.libretexts.org/@go/page/19890


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19890?pdf

Li breTexts*

=1 |
ne-Arra {"

e » B Retr 4 4+

DIAGRAM G1
DIAGRAM G2
[ |
ne - '@am

I

DIAGRAM H1

DIAGRAM H2

WORK ALONG: Creating Dimensioning and Text Styles
Step 1

Check the default project and if necessary, set it to: Inventor Course.

Step 2
Open the drawing file: Inventor Lab 24-1A.idw. (Figure Step 2)
L ] I "
3 L I
-+ ol
SCALE 180 1
7 —
SECTION A-A
SCALE1:1 M IHVENTOR GELF-PACED LEARNING MGDULES
- T T =
T T F T L T

Figure Step 2 [Click to see image full size]
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Step 3

Enter the STYLES EDITOR command to open the Styles and Standard Editor dialogue box. Expand the children under the heading
Dimension from the list of styles and standards on the left side of the dialogue box. The seven dimensioning styles listed are the

styles that are already contained in your drawing. They were in the template file that you used when you created the drawing.
(Figure Step 3)
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Figure Step 3
Step 4

Right-click the dimensioning style: Default (ANSI). In the New Style Name dialogue box, enter the name: Modules in ANSI.
Ensure that you enable the Add to Standard and then click OK. (Figure Step 4A and 4B)

¥ Style and Standard Editor [Library - Read Only]

—|-4% Standard | Back
|1 Default Standard (ANST)
#-=4- Center Mark T
H E Datum Target L £
=1-{**| Dimension
Architectural (ANSI) Units
Default - Fraction (ANSI) Linear
Default - mm (ANSI) s—1
Defauit - mm [in] (ANST) o
New Style
Rename Style ...
Replace Style ...
Purge Style

Purge Style and Sub-Styles
Export...

Update Style
Save in Document

Save to Style Library

............. Il

Figure Step 4A

[ MNew Local Style

Hame:
Modudes in (ANST)

| Add to standard

= Cem)

Figure Step 4B

AUTHOR’S COMMENTS: You are copying the Default ANSI (in) dimensioning style to create your own style. It is always best

to copy from an existing style. That way, you get the existing standards and you only have to change the items that you require to
suit your new style.
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Step 5

Click the dimensioning style: Modules in (ANSI) in the style list on the left side of the dialogue box to make it the current style.

Note that on the right side of the dialogue box your newly created style is listed at the top above the tabs. This indicates it can be
edited in the dialogue box. Enable the Units tab. (Figure Step 5A and 5B).

-
W Style and Standard Editor [Library - Read Only]

=% Standard [:
i - Default Standard (ANST)
- Balloon |
D---‘i-- Center Mark -
D---,@ Datum Target
=+ Dimension

i Architectural (ANST)
- Default - Fraction (ANSI)
- Default - mm (ANST)
- Default - mm Jin] (ANSI)
- Default (ANSI)
-+ Miscellaneous Object (AMNSI)

(-] Feature Control Frame
Figure Step 5A
Dimension Style [ Modues in (ANST) |

Units | Atemate Units | Display | Text. | Tolerance [ Options | Notes and Leaders |

Units Linear Dispiay
Linear Format -
] 0.0 Decmal - ™| Unit String
n -
Preciion lLeading Zeros
Decmal Marker ) |Z. 12 'l i i
[ Perioa =1 | | Eroction et Scd ke
o = [ included Zeres
Angudar Angular Dsplay
Comments Format
[peamal Degrees =] [liesting zeros
sl 7] Trailing Zeros
|2 -

Figure Step 5B
Step 6

Change the Linear and Angular box to match the settings shown in the figure. (Figure Step 6)

Dimension Style [ Modules in (ANSI) ]

Units | Alternate Units | Display | Text | Tolerance | Options | Notes and Leaders |
Units Linear Display
Linear Format : _
— | | 2| (o=
Predision Leading Zeros
Decimal Marker
[3' A v] Trailing Zeros
. Period - Fractional Text Scale
B = ‘ [T induded Zeros
Angular Angular Display
Comments Format
+ [pegbinsec v lieading Zeros
Precision Trailing Zeros
[oD MM ss -

Figure Step 6
Step 7

Enable the Display tab and if necessary, make any changes until it matches the figure. (Figure Step 7)
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Dimension Style [ Modules in (ANST) ]
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Figure Step 7

Step 8

Enable the Options tab and if necessary, make any changes until it matches the figure. (Figure Step 8)

Dimension Style [ Modules in (ANSI) ]
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Figure Step 8

Step 9

Enable the Notes and Leaders tab and if necessary, make any changes until it matches the figure. (Figure Step 9)
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Figure Step 9

https://workforce.libretexts.org/@go/page/19890


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://workforce.libretexts.org/@go/page/19890?pdf

LibreTexts"

Step 10

Click the Save button to save the changes you made to the dimensioning style: Modules in ANSI. Click Done to close the dialogue
box. (Figure Step 10)

[ Back ] [ New... ] [ Save ] [ Reset ] 7 {Lo&al Styles vl
Dimension Style [ Modules in (ANSI) ] LM

Figure Step 10

MUST KNOW: The default dimension styles cannot be renamed nor should they be altered. It is always best to create your own
style using a default style to copy from. After you edit it to make the changes to suit the required style, name and save the style.
Pick an appropriate name so that you can easily find and use it in the future.

Step 11

Expand the children under the heading Text from the list of styles and standards on the left side of the dialogue box. The style
names listed are the text styles that are already contained in your drawing. (Figure Step 11)

- :
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& d Standard Editor [Library - Read O

El-4F Standard
| ‘- Default Standard (ANST)
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---'i-- Center Mark
,@ Datum Target
-1+ Dimension
- Feature Control Frame
BB Hatch
B Hole Table
- D
£ Layers
- Leader
-HB Object Defaults
- Parts List
-F Revision Table
-+~ Surface Texture
-E Table
A Text

- Label Text (ANST)
Standard
StandardStandard
Titleblock_46
i Titleblock_49

Figure Step 11
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Step 12
Right click the style: Note Text (ANSI). In the right-click menu, select New Style. (Figure Step 12)

- Parts List
- Revision Table

Charact
v Surface Texture

Font

EE Table
=- A Text e
i Label Text (ANST)
Stan da| New Style
Standal Rename Style ...
Titleblo
Replace Style ...
- Titebio Shaceos
" Titiehio Purge Style
- Titieblos Purge Style and Sub-Styles
=3 Yiew
- Weld § Export...
-3 wield B
Update Style

Figure gtep 12
Step 13

This will open the New Style Name dialogue box as shown in the figure. Note that since the text style: Note Text (ANSI) was the

current style, you will be starting with a copy of its settings. Enter the name: Modules Note Text (ANSI) and click OK. Ensure that
Add to standard is enabled. (Figure Step 13)
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Figure Step 13

Step 14
Make any changes necessary to match the figure. (Figure Step 14)

Text Styles [ Modules Note Text (ANSI) ]
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Comments

Figure Step 14
Step 15

Click the Save button to save the changes you made to the text style.

Step 16

Use what you learned earlier in the workalong, make the dimensioning style: Modules in ANSI the active style. (Figure Step 16)
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O Balloon Dimension Style [ Modules in (ANST) ]
~f- Center Mark
D Datm Target [ Units | Atternate Units | Display | Te:
&I Dimension e = iz
L Architectural (ANSD) @@ o ?F 3] ﬁ
- Default - Fraction {ANSI) NGt Format
efault - mm (ANST)
efault -mm [in] (ANST) Thru
efault (ANST)
- Miscellaneous Object (ANST) B<HDIA> THRU
*- Standard
- Feature Control Frame
Hatch alues and Symbols
[
;-lDt:IETahIE
£ Layers gﬂ % %2}] %@ %1] m
o 1 asdar

Figure Step 16

Step 17

Enable the Text tab. Pull down the Primary Text Style pull-down box and select the text style: Modules Note Text (ANS)I. This
will make it the default text style for the dimensioning style: Modules in ANSI. (Figure Step 17)
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Figure Step 17

Step 18

The Text tab in the active dimension style: Modules in ANSI should appear as shown in the figure.

Step 19
Click the Done button and if you are asked to Save Edits, click Yes. (Figure Step 19)

- -
Autodesk Inventor Professional 2013 - STUDENT VERS. . [Bte

=y
@ Save Edits?

Figure Step 19
Step 20

Save and close the drawing file.

WORK ALONG: Adding Annotation to the Drawing
Step 1

Check the default project and if necessary, set it to: Inventor Course.
Step 2

Open the drawing file: Inventor Lab 24-1A.idw.

Step 3

Click the Centerline icon to place the vertical centerline on the Top view. For the first point, snap to the midpoint of the line on the
top of the view. For the second point, snap to the midpoint of the bottom line of the Top view. Move the cursor a short distance
below the Top view and click it to indicate the distance the centerline is to go past the view. (Figure Step 3A, 3B, 3C, and 3D)

[ Annctate ] [N
e - rgam [ %

ste ~ ”é Retr 4 +f+

Figure Step 3A
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AL

Figure Step 3D

Step 4

Using what you just learned, place the centerline on the Front view. (Figure Step 4)

A A

Figure Step 4
AUTHOR’S COMMENTS: Note that because the centerline in the Front view is so short, the break lines do not appear.

Step 5

Open the Style and Standard Editor dialogue box. On the left side, expand the children in the Center Mark heading. Select Center
Mark (ANSI) to make it the current style. (Figure Step 5)
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Figure Step 5
Step 6

Right-click the standard style: Center Mark (ANSI) and click New Style. In the New Style Name dialogue box, enter the name:
Modules Center Line Short (ANSI). (Figure Step 6)
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Figure Step 6
Step 7

Select the new style that you just created to make it the current style. Make the changes shown in the figure. (Figure Step 7)

Step 8

Figure Step 7

-
¥ Style and Standard Editor [Library - Read Only]
Back New...
Center Mark Style [ Module Cer
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-/ Surface Texture ! -
- Table
- Text

Select the centerline in the Front view. It will highlight. (Figure Step 8)

Step 9

|AT

1

. 3

Figure Step 8

With the centerline selected, look on the Inventor Standard pull-down menu. Note how it shows Standard as the centerline type for
selected object. Select the centerline style: Modules Center Line Short ANSI. (Figure Step 9A and 9B)
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--i-- By Standard (Center |
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~||=#- Module Center Line Short (ANST)
Figure Step 9A

—

Figure Step 9B

USER TIP: When creating and dimensioning the 2D sketches in future models, keep in mind how the RETRIEVE DIMENSION
command works. It retrieves both driven and driving dimensions that are parallel to the plane of each vew. After placing the driven
dimension to constrain the sketch, add the necessary driving

dimensions so that when you create the drawing and dimension the model, it will retrieve all of the dimensions required. That way,
you will may not have to place any general dimensions.

Step 10

Enter the RETRIEVE DIMENSION command and in the Retrieve Dimensions dialogue box, ensure that Select View icon is
enabled. Select the Top view. (Figure Step 10)

Retrieve Dimensions ==
Select View ] Select Dimensions
h
A i Select Source
3 7 = (@ selectFeatures
-
Select Parts

Figure Step 10 [Click to see image full size]

Step 11

In the Select Source box, enable Select Parts. Select all objects. The dimensions that you inserted in the sketches that are parallel to
the plane will display. (Figure Step 11)

7
Retrieve Dimensions o]
Select View Select Dimensions
A { Select Source
- ay — (7 Select Features
®
Y @ selectParts

Figure Step 11 [Click to see image full size]

Step 12

Ensure that the Select Dimension icon is enabled select the dimension(s) that are selected in the figure. (Figure Step 12)

Fiekreoe Dimensions ===
@ Sokect viows [E Sefors Damensiors

Select Soroe

|[ﬁ () Seect Faatires
" (@ Splect Parts

Figure Step 12 [Click to see image full size]
AUTHOR’S COMMENTS: The dimensions that display on the view may be different then the ones shown here. It depends how
you constructed the model for this part. Select the dimensions to the best of your ability. If you cannot display all the dimensions
shown, you can add them as drawing dimensions later in the workalong.
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Step 13

Using what you just learned, select the dimensions for the Front view of the model. In this case, there was only one. (Figure Step
13)

Figure Step 13

AUTHOR’S COMMENTS: The dimensions that display on your model may be different then the one shown here. It depends
how you constructed the model for this part. Select the dimension to best of your ability.

USER TIP: To relocated a dimension on a drawing, move the cursor onto the dimension. When the cursor is on a dimension, it will
highlight and the Move icon will display as shown in the figure to the right. The Move cursor is shown in the figure on the left.
When the Move cursor displays, press and hold down on the left mouse button and drag the cursor to approximately the location
you want to place the dimension. As you do that, Inventor will display a temporary centerline indicating the centre location
between the extension lines as shown in the figure to the right. It will help you centre the dimension text. When you have the

P S

—

—" ‘
5[\\3512 I

dimension positioned, release the mouse button.

Step 14

Move the dimensions to match the figure as close as possible. (Figure Step 14)
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Figure Step 14

AUTHOR’S COMMENTS: Use the move technique shown in the User Tip on Page 25-18. Note: If you are missing some of the
dimensions that are shown in the figure, don’t be concerned. You can add them as drawing dimensions later in the module.

Step 15

Select all of the dimensions. Change the dimensioning style to: Modules in ANSI. To do this, while the dimensions are selected,

pull down the standards list. From the dimension style list, find and select the style: Modules in ANSI in the pull-down list on the

Inventor Standard menu. (Figure Step 15A, 15B, and 15C)

$2.20
; _/

# &
i %

Figure Step 15A [Click to see image full size]

By Standard -
[+ Modules in ANSI -
[~ By Standard

["‘1Defau|t (ANST)

[** Default - Fraction (ANST)
f'"1 Default - mm [AMNSI)

|""| Default - mm [in] (ANST)

[ Miscellaneous Object [ANST)

[~ Modules in ANST |
[+ Standard

Figure Step 15B
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Figure Step 15C [Click to see image full size]

Step 16

Set the default dimensioning style before you insert the drawing dimensions. Pull-down the style standards list and select: Modules
in (ANSI). It should now display as shown in the figure. When you insert your dimensions they will use the default dimensioning
style. (Figure Step 16)

% By Standard -
Layers
Figure Step 16
Step 17

Add the remainder of the dimensions to match the figure. This is done using the GENERAL DIMENSION (D) command, just like
you did when creating your 2D sketches. (Figure Step 17A and17B)

I‘—‘l I:: Baseline ~ Anal
" ordinate = ™% Remi

[ chain -

Dimension

Figure Step 17A

@2 200

3.000
2,520 RO.06
! t o.ézs
g | L 0-2:0 1

Figure Step 17B [Click to see image full size]
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Step 18

To add or edit dimension text, click the text and right-click the mouse. In the Right-click menu, select Text. This will open the
Format Text dialogue box. (Figure Step 18)

P
Precision g
Edit...

Copy Properties
Edit 15t Arrowhead...
po Edit 2nd Arrowhead...

of» New Dimension Style...
o Edit Dimension Style...

Q Zoom
I'tgan

‘ %= Previous View F5

N Help Topics...
© ROz

Figure Step 18

Step 19

In the text box at the bottom of the dialogue box you will see the symbols << >>. This symbol indicates the actual model
dimension. You cannot edit the dimension since Inventor gets the dimension from the model. To add text, click the cursor behind
the symbol and enter a comma. Press the Enter key to go to a new line. Add the Figure Step 18 text 4 PLACES. (Figure Step 19)

Format Text ]
Style:
| Note Text (ANST)
% Stretch Spacing value
EEEM B 3w = ‘
Font Size Rotation
[ranoma o emm - Bl &
Type Property Predsion
| 22 2
Component: Source: Parameter: Prediion
[inventor Workalong = [Model Parameters -] [do oo e B n_v]
4 PLACES

Figure Step 19
MUST KNOW: The dimension text symbol “<< >>” signifies that the actual dimension number is a model or drawing dimension
size. Inventor will obtain the actual dimension from the solid model and display it on the drawing. You cannot edit this number nor
can you delete it. If the size of the model is modified, the dimension Inventor displays will change to reflect the true size of the
model.

Step 20
Using what you just learned, add the text to the other radius dimension. (Figure Step 20)
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Figure Step 20
Step 21

To fill-in the titleblock, simply change the drawing’s properties. To do that, right-click the drawing’s icon in the Browser bar. In the

Right-click menu, click iProperties. The titleblock has been programmed to extract the properties of the current drawing file. It will
open the Inventor Properties dialogue box. (Figure Step 21)

7

14
__ Drawing [**| Repeat General Dimension
=

! [ Mew Sheet

,_E;l' Base View...

Expand All Children
Collapse All Children

izlPopenies.. |
How To...

I

Figure Step 21

Step 22

Enable the Summary tab. Enter TOOL HOLDER — BASE in the Title box and your name in the Author box. (Figure Step 22)

,
Inventor Workalong 22-1Aidw iProperties =

summary | Project | Status | Custom | Save |

Title: TOOL HOLDER - BASE

Subject:

Author: JOE STUDENT
Manager:

Company:

Category:
Keywords:

Comments:

Figure Step 22
Step 23

Enable the Project tab. Enter WORKALONG 25-1A in the Part Number box. Your titleblock should now appear as shown in figure.
(Figure Step 23A and 23B)
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»
KE Inventor Workalong 22-14idw iProperties =

| General | summary | Froject |status | custom [ save |

Location: [C:\CAD Coursesiinventor\Lab Exercise
File Subtype: |Drawing Layout

Part Number: WORKALONG 25-1A
Stock Number: i
Description:

Revision Number:

Project:

Figure Step 23A

: INVENTOR SELF-PACED LEARNING MODULES
%4
A TOOL HOLDER - BASE
DHRANWN DATE CHECKED SEZE PART NUMRE R SHEET
JOE STUDENT 0811202 B ‘ WORKALONG 25-1A | 1 of 1
= T T
Figure Step 23B

Step 24

Enter the TEXT command and select the location to place the text on the drawing. The cursor will display as a plus sign. Move it to
just above the titleblock as shown in the figure. (Figure Step 24)

+

| | INVENTOR SELF-PACED LEARNING MODULES
N |

Figure Step 24
Step 25

When you select the location for the text, the Format Text dialogue box will open. In the text box along the bottom of the dialogue

box enter the text as shown in the figure. Ensure that the default text style is set to: Modules Note Text (ANSI) as shown in the
dialogue box. (Figure Step 25)

Foereal Test &1
fibye:
e

 Strwich Spaang Vaue I
EEEEE = 8 = )
=nt B Ftaton
Lol =] p.izEm - BF 5] g o0
TiEe Frogery Frecskn
1 24 | 1=
Camacnzes: ouee: naraneter: ez
(g e | p— )oY
MNOTE: 4
1. MATERIAL STAINLESS STEEL
2 REMOVE ALL SHARFP CORNERS

Figure Step 25
Step 26

The completed drawing should appear similar to the figure. (Figure Step 26)
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Figure Step 26 [Click to see image full size]

Step 27

Save and close the drawing.

Exporting and Importing Styles

When a style is created in a drawing file it is only useable in that drawing file. To save you re-creating the style in each new
drawing file, the style can be saved as a file on the hard drive and then retrieve into another drawing. Saving the style file from a
drawing is called exporting and retrieving it into a drawing is called importing.

WORK ALONG: Exporting and Importing Styles

Step 1
Using Windows Explorer, create the folder: Style Library in the existing folder: C:\CAD Courses\Inventor Course. (Figure Step 1)

E{-; Drive (C:)
=l . CAD Courses
B . Inventor
| eBook
. Lab Exercises

|| Templates

Figure Step 1
Step 2

Start Inventor and check the default project. If necessary, set it to: Inventor Course.

Step 3
Open the drawing: Inventor Lab 24-1A.idw

Step 4

Open the Style and Standard Editor dialogue box. Find and select the style: Modules in (ANSI) under the Dimension heading. It is
the dimensioning style that you created earlier in the module. Right-click the name. In the Right-click menu, select Export. (Figure
Step 4)
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7
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-£D Datum Target
=+ Dimension

i Default - Fraction (ANST)
Default - mm {ANSI)
Default - mm [in] (ANST)
Default (ANST)
i Miscellaneous Object (ANSI)
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b
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i Standary ew SR
1 Feature Rename Style ...
Hatch

- Replace Style ...
Hole Tabl ) &
Hn Purge Style
£ Layers Purge Style and Sub-Styles
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— a8 Object Dy Export...

48 Parts L\stj
=R Hadzte Shln

Figure Step 4

Step 5
Select the Style Library folder you created in Step 1. In the File name: box, enter the file name: Modules in (ANSI). (Figure Step 5)
[ Export style defirition ——— - =
QQ [« CAD Courses » Inventor » Style Library = 42| Search Styte tibrary P
Organize = New folder B v (>
4 | Inventor 4 MName ’ Date modified Type
1. eBook
T — No items match your search
bl Templates =
e ;
File name:  Modulein (ANSD =
Save s type: | Style Definition Files (*.styxmi) -
“ Hide Folders

Figure Step 5

Step 6
Open a new drawing file. Enter the STYLE EDITOR command and in the dialogue box, click the Import box located along the
bottom of the box. (Figure Step 6)

1
1/ Styles and Standards Editor [Library - Read O

48 Standard

- Default Standard (ANST)
[ £, Baloon —Star
[]---’f’ Center Mark. Nai
[, Datum Target E
H @ Dimension

[ Feature Control Frame
-] Hatch

=-Ef3] Hole Table

=-8
[E
[t
[C
[c
[C
[C
[C
£

H-£=F Layers

H-« " Leader

]@ Object Defaults
]-E5 Parts List

-7 Surface Texture
45 Text

#-|¢ Weld Symbol
-1 Weld Bead

@] _ meot |

Figure Step 6

Step 7
This will open the Import style definition dialogue box. Click the folder Style Library and select the file: Modules in (ANSI)
.styxml that you exported in Step 5. (Figure Step 7)
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Organize New folder =~ 0 @
|, Inventor - Name . Date modified T

| eBaok ;
| Module in (ANSD.styxm| 07/1L/2012531PM_ 51|
|| Lab Bxercises
|\ StyleLibrary
|| Templates
- o] i ] r
File name: Madule in (ANSI).stym ~ | style Definition Files ("styxmi) +

Figure Step 7

Step 8
Activate the file: Inventor Lab 24-1A.idw and export the other two styles that you created in this drawing. Figure Step 8 shows the
three styles that should now be in the Style Library folder. You can check it using Windows Explorer. (Figure Step 8)

4 || CAD Courses = Name Date modified

"
i Inventor | Module Center Line Short (ANSD styxm| ~ 07/11/2012 8:47 PIM

|| Module in (ANSI).styxm| 07/11/2012 5:37 PM
| Modules Note Text (ANSI).styxml 07/11/2012 8:47 PM

| eBook
b 1 Lab Exercises
Style Library

i L Templates

Figure Step 8

Step 9

Open a new drawing file. Enter the STYLE EDITOR command and in the dialogue box click the Import box located along the
bottom of the box. This will open the Import style definition dialogue box. This will open the Import style definition dialogue box.
With the Look in: box displaying the folder Style Library, select the file: Modules in (ANSI) .styxml that you exported in Step 5.
(Figure Step 9)

II,-{.:!:M:OHSI){QE.
[ | % O5(C) » CAD Coumses b Inventar » Style Libeary DS

Orgenize = Mewfalder

I Irventoe = Name

L eBack
| _ Macule Center Line Short {ANSI) styxml

[ Module in (ANSD.stysml
Madules Mote Test [ANSH.styerl

|\ Lab Exercises
|| StyleLibrary
Templates

File narme: Madule Certer Line Shart (AM;

Figure Step 9

Key Principles
Key Principles in Module 25

1. The default styles cannot be renamed nor should they be altered. It is always best to create your own named style using a

default style to copy from.

2. A style is a named set of variables or settings that controls the way the annotation will appear on the drawing.

3. The RETRIEVE DIMENSION command is used to retrieve the driven and driving dimensions from the model and display
them on the drawing. If the driven dimensions in the original sketches are changed, the model dimensions in the drawing will

automatically change.
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Lab Exercise 25-1

Part Name Project Units Template Color Material
See Below Inventor Course Inches See Below N/A N/A
Step 1

Create the drawing shown below. Ensure that you:

A Retrieve as many model dimensions as you can.

B Add the drawing dimensions to complete the drawing as shown below.

C Import the dimension style: Modules in (ANSI) and use it as the dimensioning style in your drawing. Match the drawing shown
below.

D Save the drawing files with the drawing name shown below.

Part: Post

Drawing Size: D

Drawing Name: Inventor Lab 25-1.idw

Part Name: Inventor Workalong 22-1B.ipt

Template: English-Modules Drawing ANSI (in).idw (Figure Step 1A, 1B, and 1C)

P0.63,
5/8 - 11 UNC-2B

I
0.75

250

SCALE 1.5:1

Figure Step 1A
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Figure Step 1B [Click to see image full size]

INVENTOR SELF-PACED LEARNING MODULES A
M TOOL HOLDER - POST
DRAWN DATE CHECKED SIZE PART NUMBER SHEET
JOE STUDENT 06/11/2012 D WORKALONG 25-1 |1 of 1
2 [ 1

Figure Step 1C

5.4: Module 25 2D Drawings — Part 2 is shared under a CC BY license and was authored, remixed, and/or curated by LibreTexts.
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5.5: Module 26 Competency Test No. 5 Open Book
26

Module 26 Competency Test No. 5 Open Book

Wally Baumback

Learning Outcomes

When you have completed this module, you will be able to:

1. Within a six hour time limit, complete a written exam and the lab exercise.

The Inventor book was written with competency based modules. What that means is that you have not completed each module until
you have mastered it. The Competency Test module contains multiple choice questions and a comprehensive lab exercise to test
your mastery of the set of modules that you completed. There are no answers or keys supplied in a Competency Test module since
it is meant to be checked by your instructor. If there are any parts of this module that you have trouble completing, you should go
back and reread the module or modules containing the information that you are having trouble with. If necessary, redo as many lab
exercises required until you fully understand the material.

If you are Completing this book:

o Without the aid of an instructor, complete the written test and the lab exercise.
¢ In a classroom with an instructor, the instructor will give instructions on what to do after you have completed this module.

Multiple Choice Questions
Select the BEST answer.

1. What file extension does a presentation file have?
A. .ipt
B. .idw
C. .iam
D. .iaf
E. .ipn
2. What is the term used in an assembly file that refers to the part files linked to the assembly?
A. link
B. location
C. indicator
D. source
E. reference

3. What does the symbol “<<>>” signify in a dimension text?

A. Areference dimension.

B. The actual dimension number is a model or drawing dimension size.
C. The text size.

D. The dimension units of the model or drawing dimension.

E. That there is no dimension.

4. What is the name of first view you create on a drawing that controls the scale, orientation and location of the orthographical
views projected from it?

A. Section View
B. Multiview

C. Projected View
D. Base view
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E. Orthographic view

5. What command is used to get the model dimensions for a view?

10.

A. GET DIMENSION

B. GENERAL DIMENSION

C. RETRIEVE DIMENSION

D. RECOVER DIMENSION

E. OBTAIN DIMENSION
What is the minimum and maximum number of drawing sheets that can exist in a single drawing file?
A. Minimum — 1 Maximum — none

B. Minimum — 1 Maximum — 10

C. Minimum — 0 Maximum — none

D. Minimum — 1 Maximum — 100
E. Minimum — 0 Maximum — 10

. What file extension does a drawing file have?

A. .ipt
B. .idw
C. .lam
D. .iaf
E. .ipn

. What is the method of the construction called when an assembly file is created from a series of part files that were previously

created and saved in their own .IPT file?

A. Part Assembly

B. Bottom-up Assembly
C. IPT Assembly

D. Top-down Assembly
E. Series Assembly

. What is the term used to describe the distances that the parts are moved from the grounded part in an explode assembly file?

A. Distance
B. Exploded
C. Trails

D. Animation
E. Tweak
What file extension does an assembly file have?
A. .ipt

B. .idw

C. .iam

D. .iaf

E. .ipn

Lab Exercise 26-1

Time allowed: 6 hours.

Part Name Project Units Template Color Material

Inventor Lab 26-1 Inventor Course Inches See Below See Below See Below
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Step 1

Create the following parts. Each part must have its own file and constructed as follows:

A Project the Center Point onto the Base plane.

B Select your own location for X0Y0Z0.

C Draw the necessary sketches and extrude or revolve them to produce the solid models. Apply all of the necessary geometrical
and dimensional constraints to maintain the objects shape and size. All sketches must be fully constrained.

D Apply the colour and material shown.

E Ensure that you draw each part in the correct orientation so that they can be easily assembled together. The Home view for each
part will help you. (Figure Step 1A, 1B, and 1C)

Figure Step 1A
Solid Model — Home View

Figure Step 1B
Solid Model — Orbited View

https://workforce.libretexts.org/@go/page/19891



https://libretexts.org/
https://workforce.libretexts.org/@go/page/19891?pdf

LibreTexts*

0.78 DA,

1.128

i NOTE:
0.875 ALL FILLETS ANC
ROUNDS ARE D.125R

0.66 DiA
1.25 DiA, D.0B25 DEEP

0.25=20 UNC

Figure Step 1C
Dimensioned Multiview Drawing [Click to see image full size]
Part: Base
Part Name: Inventor Lab 26-1A
Template: English-Modules Part (in).ipt
Color: Steel — Polished
Material: Stainless Steel

Part: Adjustment Shaft

Part Name: Inventor Lab 26-1B

Template: English-Modules Part (in).ipt

Color: Brass — Satin

Material: Soft Yellow Brass (Figure Step 1D, 1E, and 1F)

Figure Step 1D
Solid Model —
Home View

https://workforce.libretexts.org/@go/page/19891



https://libretexts.org/
https://workforce.libretexts.org/@go/page/19891?pdf

LibreTexts*

Figure Step 1E

Solid Model —
Orbited View
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Dimensioned Multiview Drawing

Part: Adjusting Nut

Part Name: Inventor Lab 26-1C

Template: English-Modules Part (in).ipt

Color: Nickel

Material: Non-Alloy Steel (Figure Step 1G and 1H)
Note: Knurl the outside of the nut.
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Figure Step 1G
Solid Model — Home View

0.75—18 UNS

0.035 R
BOTH SIDES

Figure Step 1H
Dimensioned Multiview Drawing
Part: V-Shaft
Part Name: Inventor Lab 26-1D
Template: English-Modules Part (in).ipt
Color: Chrome — Polished Blue
Material: Stainless Steel (Figure Step 1J and 1K)

Figure Step 1J Solid Model
— Home View
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Figure Step 1K
Dimensioned Multiview Drawing

Part: Set Screw

Part Name: Inventor Lab 26-1E

Template: English-Modules Part (in).ipt
Color: Steel — Polished

Material: Steel (Figure Step 1L, 1M, and 1N)

Figure Step 1L
Solid Model —

Home View

Figure Step 1M
Solid Model —
Orbited View
Figure
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Figure Step 1IN
Dimensioned Multiview Drawing

Part: Bolt

Part Name: Inventor Lab 26-1F
Template: English-Modules Part (in).ipt
Color: Metal-AL-6061 — Machined
Material: Steel (Figure Step 1P and 1Q)

Figure Step 1P
Solid Model —
Home View
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Figure Step 1Q
Dimensioned Multiview Drawing
Part: Washer
Part Name: Inventor Lab 26-1G
Template: English-Modules Part (in).ipt
Color: Metal-AL-6061 — Machined
Material: Steel (Figure Step 1R and 1S)

Figure Step 1R
Solid Model —
Home View

0.68 DIA.

Wl

O.'IIZS‘+

Figure Step 1S
Dimensioned Multiview Drawing

Part: Nut
Part Name: Inventor Lab 26-1H

https://workforce.libretexts.org/@go/page/19891


https://libretexts.org/
https://workforce.libretexts.org/@go/page/19891?pdf

LibreTexts*

Template: English-Modules Part (in).ipt
Color: Metal-AL-6061 — Machined
Material: Steel (Figure Step 1T and 1U)

Figure Step 1T
Solid Model —
Home View

0.8375

0.625 DIA.
5/8—11 UNC

[ |
= | 0.60
L

Figure Step 1U
Dimensioned Multiview Drawing
Competency

Step 2

Assemble the parts that you created in Step 1 to create the Machine Jack assembly as shown in figures below. There are two
washers, one above and one below the base. The washer under the base should be assembled with 0.5 inches offset from the bottom
of the base. Save the assembly using the following name:

Assembly: Machine Jack

Assembly Name: Inventor Lab 26-2A
Template: English-Modules Assembly (in).iam (Figure Step 2A and 2B)
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Figure Step 2A
Assembled Solid Model —
Home View

Figure Step 2B
Assembled Solid Model —
Orbited View

Step 3

With the assembly file: Inventor Lab 26-2A.iam as the active file, save a copy of it naming it: Inventor Lab 26-2B.iam.

Step 4
Open the assembly file: Inventor Lab 26-2B.iam that you just copied. Change the colour of the Base and the Adjusting Nut in the

assembly file to Clear — Blue as shown in the figures below.

Assembly: Machine Jack
Assembly Name: Inventor Lab 26-2B
Template: N/A (Figure Step 4A and 4B)
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Figure Step 4A
Assembled Solid Model —

Home View

Figure Step 4B
Assembled Solid Model —
Orbited View

Step 5

Create a presentation file using the assembly file Inventor Lab 26-2A. Tweak it to match as close as you can to Figure Step 5.
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Figure Step 5

Step 6
Set the animation Interval to 20 and the Repetitions to 2. Test the animation.
Presentation: Machine Jack

Presentation Name: Inventor Lab 26-2A
Template: N/A

Step 7
Create the following drawing as follows:

A Create one drawing file complete with two sheets as shown in Figure 4A, 4B and Figure 7A, 7B.
B Create the same views shown in the drawings.

C If the scale is not indicated, set it to full scale or 1:1.

D Save the drawing file with the drawing name: Inventor Lab 26-1.idw Figure Step 5

E Complete the titleblock in both drawings sheets.

Drawing Name: Inventor Lab 26-1.idw
Template: English-Modules Drawing ANSI (in).idw

Sheet: 1

Part: Base

Drawing Size: C

Part Name: Inventor Lab 26-1A.ipt (Figure Step 7A and 7B)
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Figure Step 7A [Click to see image full size]
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Figure Step 7B [Click to see image full size]
Sheet: 2
Part: Post
Drawing Size: A
Part Name: Inventor Lab 26-1D.ipt (Figure Step 7C and 7D)
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5.5: Module 26 Competency Test No. 5 Open Book is shared under a not declared license and was authored, remixed, and/or curated by
LibreTexts.
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