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Chapter 13
Assembly Modeling — Putting It All Together

FearningObjECtiVES

¢ Understand the Assembly Modeling
Methodology

¢ Create Parts in the Assembly Modeler
Mode

¢ Understand and Utilize Assembly
Constraints

¢ Understand the Autodesk Inventor
DOF Display

¢ Utilize the Autodesk Inventor Adaptive
Design Approach

¢ Create Exploded Assemblies

Licensed to Poquoson High School



13-2 Parametric Modeling with Autodesk Inventor

Autodesk Inventor Certified Associate Exam Objectives Coverage

Autodesk Inventor Certified Associate Reference Guide

Section 5: Placing, Creating, and Constraining Components

Objectives: Describe how Assembly Constraints affect individual parts in the
assembly; Describe the Content Center consumer environment and
what a Content Center consumer can do; Basic Part Design in an

Assembly.

Place Component ..............ccccceevviieniieeniieenieeenen. 13-9

Degrees of Freedom ...................ccoeciiiiiinninnnen. 13-11
Assembly Constraints ...............ccccoeevvenieeinieennen. 13-12
Mate Constraint ...............ccoccceeviiiiniiinniiennieenen, 13-14
Flush Constraint ................ccccovviiiiiiiiniieeiee e, 13-18
Insert Constraint ................ccccoeciiiiiiiiiniiennieenen, 13-20
Create Component ..............ccccoeceeenieeenieeeenieeennen. 13-26
AdaPLive .....occooiiiiiiee e 13-28
Delete Constraints ...............ccccoeccveeviiieniieenieeenen. 13-30

Section 6: Interacting with an Assembly

Objectives: Use the selection Priority and Component Selection tools to simplify
and enhance component selection; Calculate physical properties;
Describe Presentation Files and their role in creating exploded
Drawing Views.

Assembly Modeling Methodology ........................ 13-4
Assembly Module ...............cccoiiiiiiiiii, 13-8
Constrained Move .............cccevviiiiiiniiineeniceneens 13-17
Move Component .............ccccceeevieeeciieeninieenieeennnn 13-23

Section 8: Dimensioning, Annotations and Tables

Objectives: Describe the use and function of Retrieved Dimensions; Create and
edit Hole Tables; Create Centerline and Center Marks; Add and edit
Revision Tags.

Parts List ..., 13-34
Edit Parts List .............ccccoiiiiii 13-35
IProperties .............ccccoiiiniiiiiiiniicees 13-37
Balloon .........cccoovvviiiiiiiiieee 13-39

Section 9: Annotating Assembly Drawings
Objectives: Describe the Bill of Materials and its uses; Use the Edit Parts List
dialog box to modify your Parts Lists.

Assembly Drawing ... 13-32
Bill of Materials ...............ccoooiiniiiiniie, 13-40
Export Bill of Materials ................ccccoveiiininnnnnen. 13-41
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Introduction

In the previous lessons, we have gone over the fundamentals of creating basic parts and
drawings. In this lesson, we will examine the assembly modeling functionality of
Autodesk Inventor. We will start with a demonstration on how to create and modify
assembly models. The main task in creating an assembly is establishing the assembly
relationships between parts. To assemble parts into an assembly, we will need to consider
the assembly relationships between parts. It is a good practice to assemble parts based on
the way they would be assembled in the actual manufacturing process. We should also
consider breaking down the assembly into smaller subassemblies, which helps the
management of parts. In Autodesk Inventor, a subassembly is treated the same way as a
single part during assembling. Many parallels exist between assembly modeling and part
modeling in parametric modeling software such as Autodesk Inventor.

Autodesk Inventor provides full associative functionality in all design modules, including
assemblies. When we change a part model, Autodesk Inventor will automatically reflect
the changes in all assemblies that use the part. We can also modify a part in an assembly.
Bi-directional full associative functionality is the main feature of parametric solid
modeling software that allows us to increase productivity by reducing design cycle time.

One of the key features of Autodesk Inventor is the use of an assembly-centric paradigm,
which enables users to concentrate on the design without depending on the associated
parameters or constraints. Users can specify how parts fit together and the Autodesk
Inventor assembly-based fit function automatically determines the parts’ sizes and
positions. This unique approach is known as the Direct Adaptive Assembly approach,
which defines part relationships directly with no order dependency.

In this lesson, we will also illustrate the basic concept of Autodesk Inventor’s Adaptive
Design approach. The key element in doing Adaptive Design is to under-constrain
features or parts. The applied assembly constraints in the assembly modeler are used to
control the sizes, shapes, and positions of under-constrained sketches, features, and
parts. No equations are required and this approach is extremely flexible when performing
modifications and changes to the design. We can modify adaptive assemblies at any
point, in any order, regardless of how the parts were originally placed or constrained.

In Autodesk Inventor, features and parts can be made adaptive at any time during the
creation or assembly. The features of a part can be defined as adaptive when they are
created in the part file. When we place such a part in an assembly, the features will then
resize and change shape based on the applied assembly constraints. We can make features
and parts adaptive from either the part modeling or assembly modeling environments.

The Adaptive Design approach is a unique design methodology that can only be found in

Autodesk Inventor. The goal of this methodology is to improve the design process and
allows you, the designer, to design the way you think.
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13-4 Parametric Modeling with Autodesk Inventor

Assembly Modeling Methodology

The Autodesk Inventor assembly modeler provides tools and functions that allow us to
create 3D parametric assembly models. An assembly model is a 3D model with any
combination of multiple part models. Parametric assembly constraints can be used to
control relationships between parts in an assembly model.

Autodesk Inventor can work with any of the assembly modeling methodologies:

The Bottom Up Approach
The first step in the bottom up assembly modeling approach is to create the
individual parts. The parts are then pulled together into an assembly. This approach
is typically used for smaller projects with very few team members.

The Top Down Approach
The first step in the top down assembly modeling approach is to create the assembly
model of the project. Initially, individual parts are represented by names or symbols.
The details of the individual parts are added as the project gets further along. This
approach is typically used for larger projects or during the conceptual design stage.
Members of the project team can then concentrate on the particular section of the
project to which he/she is assigned.

The Middle Out Approach
The middle out assembly modeling approach is a mixture of the bottom-up and top-
down methods. This type of assembly model is usually constructed with most of the
parts already created, and additional parts are designed and created using the
assembly for construction information. Some requirements are known and some
standard components are used, but new designs must also be produced to meet
specific objectives. This combined strategy is a very flexible approach for creating
assembly models.

The different assembly modeling approaches described above can be used as guidelines
to manage design projects. Keep in mind that we can start modeling our assembly using
one approach and then switch to a different approach without any problems.

In this lesson, the bottom up assembly modeling approach is illustrated. All of the parts
(components) required to form the assembly are created first. Autodesk Inventor’s
assembly modeling tools allow us to create complex assemblies by using components that
are created in part files or are placed in assembly files. A component can be a
subassembly or a single part, where features and parts can be modified at any time. The
sketches and profiles used to build part features can be fully or partially constrained.
Partially constrained features may be adaptive, which means the size or shape of the
associated parts are adjusted in an assembly when the parts are constrained to other parts.
The basic concept and procedure of using the adaptive assembly approach is
demonstrated in the tutorial.
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Assembly Modeling — Putting It All Together 13-5

The Shaft Support Assembly

Additional Parts

e Four parts are required for the assembly: (1) Collar, (2) Bearing, (3) Base-Plate
and (4) Cap-Screw. On your own, create the four parts as shown below; save the
models as separate part files: Collar, Bearing, Base-Plate, and Cap-Screw. (Place
all parts in the Chapter13 folder and close all part files or exit Autodesk Inventor
after you have created the parts.)

(1) Collar

i
:

Chamfers: 45°X1/16
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Parametric Modeling with Autodesk Inventor

(2) Bearing (Construct the part with the datum origin aligned to the bottom center.)

Rounds & Fillets R1/8

(3) Base-Plate (Construct the part with the datum origin aligned to the bottom center of

the large hole.)
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Assembly Modeling — Putting It All Together 13-7

(4) Cap-Screw

Autodesk Inventor provides two options for
creating threads: Thread and Coil. The
Thread command does not create true 3D
threads; a pre-defined thread image is applied
on the selected surface, as shown in the
figure. The Coil command can be used to
create true threads, which contain complex
three-dimensional curves and surfaces. You
are encouraged to experiment with the Coil
command and/or the Thread command to
create threads.

45“}{1/’327

T

e Hint: First create a revolved feature using the profile shown below.
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13-8 Parametric Modeling with Autodesk Inventor

Starting Autodesk Inventor

1. Select the Autodesk Inventor option on the Start menu or select the
Autodesk Inventor icon on the desktop to start Autodesk Inventor. The
Autodesk Inventor main window will appear on the screen.

2. Select the New File icon with a single click of the

D = % @ left-mouse-button in the Launch toolbar as shown.
Mew Open  Projects Ribbnnl
Intreduction 3 Confirm the Parametric-Modeling-Exercises

User Int
New (Cirl+N) -
I

4. Select the English tab and in the Template list, select Standard(in).iam
(Standard Inventor Assembly Model template file).

project is activated; note the Projects button is
available to view/modify the active project.

B New File x|

Defadlk  English |Metric I Mald Design I

= £ Y =
BB owe | owe + B
A-Size-H.idw arn_ansi,dwg AMST (im).dwg ARST (R idw

nil 7 Ba] &2
Mald Design {ind.iam  Sheet Metal (in.ipt mw Standard (in).ipn

Standard (ind.ipt  wWeldment (AMSI).iam

5. Click on the OK button in the New File dialog box to accept the selected settings.

™Model ~
e In the browser window, Assembly1 is displayed

Y B - | “ip Assembly View with a set of work planes, work axes and a work
point. In most aspects, the usage of work planes,
work axes and work point is very similar to that of
the Inventor Part Modeler.

3 Assemblyl
[fs] Representations

[ Crigin

— ¥Z Plane

— #Z Plane

] wy Flane e Notice, in the Ribbon toolbar panels, several

[ axis component options are available, such as Place

]y avis Component, Create Component aqd Place

L [ 7 s from Content Center. As the names imply, we
can use parts that have been created or create new

— “2¢ Center Paint

parts within the Inventor Assembly Modeler.
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Placing the First Component

e The first component placed in an assembly should be a fundamental part or
subassembly. The first component in an assembly file sets the orientation of all
subsequent parts and subassemblies. The origin of the first component is aligned to
the origin of the assembly coordinates and the part is grounded (all degrees of
freedom are removed). The rest of the assembly is built on the first component, the
base component. In most cases, this base component should be one that is not likely
to be removed and preferably a non-moving part in the design. Note that there is
no distinction in an assembly between components; the first component we place is
usually considered as the base component because it is usually a fundamental
component to which others are constrained. We can change the base component to a
different base component by placing a new base component, specifying it as
grounded, and then re-constraining any components placed earlier, including the first
component. For our project, we will use the Base-Plate as the base component in
the assembly.

1. Inthe Assembly panel (the toolbar that is located to the left
side of the graphics window) select the Place
Component command by left-mouse-clicking the icon.

Place Component ()

2. Select the Base-Plate (part file: Base-Plate.ipt) in the

Specifizs one or more fils . .
- list window.

Place Component 2

Laok in: I@ Chapterl3 ﬂ Q 5 i

File name: IEasa-Plate.ipt j

Files of type: ICompnnent Files [".ipt; ".iam] j

Project File:  [Parametric-Modeling-Exercises.ipj | PrDjects.‘.l

Quick Laurich Mates
o s e

3. Click on the Open button to retrieve the model.

Find ... Options... | pen | Cancel |

v

[ DangJEsc] 4. By default, the first component is automatically aligned to
Use iMates the origin of the assembly coordinates. We can also place

" Brevious Yiew Fo multiple copies of the same component. Right-mouse-click

ﬁ Harme Yigw F& once to bring up the option menu and select Done to end
How To... the placement of the Base-Plate part.
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13-10 Parametric Modeling with Autodesk Inventor

Placing the Second Component

» We will retrieve the Bearing part as the second component of the assembly model.

1. Inthe Assembly panel (the toolbar that is located to the left
side of the graphics window) select the Place
? Component command by left-mouse-clicking the icon.

— Copy
Place Component (F) | 2. Select the Bearing design (part file: Bearing.ipt) in the
Specifies one or more fil list window. And click on the Open button to retrieve the

model.

3. Place the Bearing
toward the upper right
corner of the graphics
window, as shown in
the figure.

Cong [ Esc
Use iéates 4. Inside the graphics window, right-mouse-click once to
bring up the option menu and select Done to end the

placement of the Bearing part.

:1—: Presvious Yiew Fa
fa} Horme: Yigw F&

Hiows Ta, .

e Inside the browser window, the retrieved parts are
T b5 v | “passembly view - listed in their corresponding order. The Pin icon in
iy Assembly1 front of the Base-Plate filename signifies the part is

B2 Representations grounded and all six degrees of freedom are

] origin restricted. The number behind the filename is used to
(55 Base-Plats: 1 identify the number of copies of the same component
(Pearing:1 in the assembly model.
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Degrees of Freedom and Constraints

visibility * @) iMate cifphs

Each component in an assembly has six degrees of freedom (DOF), or ways in
which rigid 3D bodies can move: movement along the X, Y, and Z axes (translational
freedom), plus rotation around the X, Y, and Z axes (rotational freedom).
Translational DOF's allow the part to move in the direction of the specified vector.
Rotational DOF's allow the part to turn about the specified axis.

|
Translational DOF j‘

Rotational DOF

» Select the Degrees of Freedom option in
@ Center of Gravity o the View tab to display the DOF of the
unconstrained component.

|_B Degre&E\anreed-Dm|

Visual

Object

Visibility

In Autodesk Inventor, the degrees-of-freedom symbol shows the remaining degrees of
freedom (both translational and rotational) for one or more components of the active
assembly. When a component is fully constrained in an assembly, the component
cannot move in any direction. The position of the component is fixed relative to other
assembly components. All of its degrees of freedom are removed. When we place an
assembly constraint between two selected components, they are positioned relative to
one another. Movement is still possible in the unconstrained directions.

It is usually a good idea to fully constrain components so that their behavior is
predictable as changes are made to the assembly. Leaving some degrees of freedom
open can sometimes help retain design flexibility. As a general rule, we should use
only enough constraints to ensure predictable assembly behavior and avoid
unnecessary complexity.
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13-12 Parametric Modeling with Autodesk Inventor

Assembly Constraints

We are now ready to assemble the components together. We will start by placing
assembly constraints on the Bearing and the Base-Plate.

To assemble components into an assembly, we need to establish the assembly
relationships between components. It is a good practice to assemble components the
way they would be assembled in the actual manufacturing process. Assembly
constraints create a parent/child relationship that allows us to capture the design
intent of the assembly. Because the component that we are placing actually becomes a
child to the already assembled components, we must use caution when choosing
constraint types and references to make sure they reflect the intent.

EEES
dg M

Constrain| Assemble 0 Hev

N % Rota
Position

» Switch back to the Assemble panel; select the
Constrain command by left-mouse-clicking once
on the icon.

e The Place Constraints dialog box appears on the
screen. Four types of assembly constraints are

available.
TANGENT
MATE CONSTRAINT
CONSTRAINT \
/
l\‘Tﬂ:ua |//
— J
ANGLE INSERT
CONSTRAINT CONSTRAINT

Assembly models are created by applying proper assembly constraints to the
individual components. The constraints are used to restrict the movement between
parts. Constraints eliminate rigid body degrees of freedom (DOF). A 3D part has six
degrees of freedom since the part can rotate and translate relative to the three
coordinate axes. Each time we add a constraint between two parts; one or more DOF
is eliminated. The movement of a fully constrained part is restricted in all directions.
Four basic types of assembly constraints are available in Autodesk Inventor: Mate,
Angle, Tangent and Insert. Each type of constraint removes different combinations
of rigid body degrees of freedom. Note that it is possible to apply different constraints
and achieve the same results.
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Assembly Modeling — Putting It All Together 13-13

» Mate — Constraint positions components face-to-face, or adjacent to one another,
with faces flush. Removes one degree of linear translation and two degrees of angular
rotation between planar surfaces. Selected surfaces point in opposite directions and
can be offset by a specified distance. Mate constraint positions selected faces normal
to one another, with faces coincident.

|
= o

» Flush — Makes two planes coplanar with their faces aligned in the same direction.
Selected surfaces point in the same direction and are offset by a specified distance.
Flush constraint aligns components adjacent to one another with faces flush and
positions selected faces, curves, or points so that they are aligned with surface
normals pointing in the same direction. (Note that the Flush constraint is listed as a
selectable option in the Mate constraint.)

R - I n
T

» Angle — Creates an angular assembly constraint between parts, subassemblies, or
assemblies. Selected surfaces point in the direction specified by the angle.
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13-14 Parametric Modeling with Autodesk Inventor

» Tangent — Aligns selected faces, planes, cylinders, spheres, and cones to contact at

the point of tangency. Tangency may be on the inside or outside of a curve,
depending on the selection of the direction of the surface normal. A Tangent
constraint removes one degree of translational freedom.

AN A ——

Tangent requires picking at
least one curved surface.

> Insert — Aligns two circles, including their center axes and planes. Selected circular
surfaces become co-axial. Insert constraint is a combination of a face-to-face Mate

constraint between planar faces and a Mate constraint between the axes of the two

components. A rotational degree of freedom remains open. The surfaces do not need
to be full 360-degree circles. Selected surfaces can point in opposite directions or in

the same direction and can be offset by a specified distance.

F

é Insert requires picking two

— planar circular surfaces.

Apply the First Assembly Constraint

1. Inthe Place Constraint dialog box, confirm the constraint type is set to Mate

constraint and select the top horizontal surface of the base part as the first part

for the Mate alignment command.

Place Constraint - x|

Assembly IMDtion | Transitional I Constraint Set |

"Type Selections

[P Sd|m® ﬁgm r@!

Offset:

Solution——————————————
Jo.000in _>|[ % @\ |

¥ ao AR

oK | Cancel | Apply. |
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2. On your own, dynamically rotate the displayed model to view the bottom of the
Bearing part, as shown in the figure below.

Place Constraink

Assembly IMotion | Transitional I Constraint Set I

Type —— | [ Selections
[F alalm| uf: ro

Offsek:

Solution——————
f0.0001n ﬂ’r % @‘|

V& T EFR

]

o |

Cancel | Apply |

3. Click on the bottom face of the Bearing part as the second part selection to apply
the constraint. Note the direction normals shown in the figure; the Mate
constraint requires the selection of opposite direction of surface normals.

4. Click on the Apply button to accept the selection and apply the Mate
constraint.

r " . .
A, Previous Yiew

Hiowe Tart,,

Move the cursor inside the graphics window, and then
right-mouse-click to bring up the option menu.

Select the Isometric View to adjust the display of the
assembly model.

+¢ Notice the DOF symbol is adjusted
automatically in the graphics window.
The Mate constraint removes one
degree of linear translation and two
degrees of angular rotation between
the selected planar surfaces. The
Bearing part can still move along two
axes and rotate about the third axis.
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13-16 Parametric Modeling with Autodesk Inventor

Apply a Second MATE Constraint

+ The Mate constraint can also be used to align axes of cylindrical features.

1. Inthe Place Constraint dialog box, confirm the constraint type is set to Mate
constraint and the Offset option is set to 0.00.

2. Move the cursor near the cylindrical surface
of the right counter bore hole of the Bearing
part. Select the axis when it is displayed as
shown. (Hint: Use the Dynamic Rotation
option to assist the selection.)

3. Move the cursor near the cylindrical
surface of the small hole on the Base-
Plate part. Select the axis when it is
displayed as shown.

4. Inthe Place Constraint dialog box,
click on the Apply button to accept the
selection and apply the Mate
constraint.

5. In the Place Constraint
dialog box, click on the
Cancel button to exit the
Place Constraint
command.

¢ The Bearing part appears
to be placed in the correct
position. But the DOF
symbol indicates that this
is not the case; the bearing
part can still rotate about
the displayed vertical axis.

Licensed to Poquoson High School



Assembly Modeling — Putting It All Together 13-17

Constrained Move

« To see how well a component is constrained, we can perform a constrained move. A
constrained move is done by dragging the component in the graphics window with
the left-mouse-button. A constrained move will honor previously applied assembly
constraints. That is, the selected component and parts constrained to the component
move together in their constrained positions. A grounded component remains
grounded during the move.

1. Inside the graphics window, move the
cursor on top of the top surface of the
Bearing part as shown in the figure.

2. Press and hold down the left-
mouse-button and drag the
Bearing part downward.

«» The Bearing part can freely rotate
about the displayed axis.

3. On your own, use the
dynamic rotation command
to view the alignment of
the Bearing part.

4. Rotate the Bearing part
and adjust the display as
shown in the figure.

5. Switch to the wireframe
display mode before
proceeding to the next
section.
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Apply a Flush Constraint

e Besides selecting the surfaces of solid models to apply constraints, we can also select
the established work planes to apply the assembly constraints. This is an additional
advantage of using the BORN technique in creating part models. For the Bearing
part, we will apply a Mate constraint to two of the work planes and eliminate the last
rotational DOF.

VI . ssembly View - @4 1. On your own, inside the browser window toggle ON the
: BPp—) Visibility for the corresponding work planes that can be
g:';::se”ta“m used for alignment of the Base-Plate and the Bearing
= @Ease-Plate:l paI’tS.
[z Wi
= [ Origin .
:i Plre 2. Inthe Assembly panel, select the Constrain command
[T by left-mouse-clicking once on the icon.
D u G} Repeat Home Yiew
[[]y  Selection 3
[z 5% UndoIsolate
> q E Mew Sketch
—JMate%’ ibi Py EE | Ijﬁ Grip
— LCT)_] Mate Measu »
G- @Bearing:. Create MNote ) "I"Ij Mow
7 U Constrain| Assemble
@1 Find in Windaw End k Cllg Rota
Howe Tan ., ‘ Po=ition

Place Constraint |
Assembly IMotion I Transiticral I Conskraink Set I
Type——rSektions——— |l| 3. In the Place Constraint dialog box,

“? Q’l d | [I]l “E b 2| r 6 confirm the constraint type is set to Mate

constraint and the Offset option is set to

Cffset: |'Su:uluti0n 0.00
IEI.EIDD in PI % ﬁ:ﬁ@
F &d! B —_—

@l ok | Cancel | Apply |

4. Inthe Place Constraint dialog box, switch
the Solution option to Flush as shown.

5. Select the work plane of the Base-Plate
part as the first part for the Flush
alignment command.

6. Select the corresponding work plane of the
Bearing part as the second part for the
Flush alignment command.
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+» Note that the Flush constraint makes two planes coplanar with their faces aligned

in the same direction.

Place Constrainkt

Assembly IMu:utiu:un I Transitional I iConstraink Sek I

Type— | [ Selections
IF alalm] ke

Offset: Solution
f0.000 in _>||7 % % |
v & A 5

8.

®
0.0
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7. Inthe Place Constraint dialog box,
switch the Solution option to Mate and
notice the Bearing part is rotated 180
degrees to satisfy the Mate constraint.

% Note that the Show Preview option
allows us to preview the result before
accepting the selection.

On your own, switch back
to the Flush option and
click on the Apply button
to accept the settings.

In the Place Constraint
dialog box, click on the
Cancel button to exit the
Place Constraint
command.

Note the DOF symbol
disappears, which indicates
the assembly is fully
constrained.
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Placing the Third Component

» We will retrieve the Collar part as the third component of the assembly model.

1. In the Assembly panel (the toolbar that is located to the left
side of the graphics window) select the Place
Component command by left-mouse-clicking the icon.

2. Select the Collar design (part file: Collar.ipf) in the list
window. And click on the Open button to retrieve the
model.

Place Component (F)

Specifies one or more fil

3. Place the Collar part toward the
upper right corner of the graphics
window, as shown in the figure.

4. Inside the graphics window, right-
mouse-click once to bring up the
option menu and select Done to end
the placement of the Collar part.

[+ Done [Fsc]
Lze iMal?:\gs
Ei—: Previous Wiew F5
{o} Home Yiew F&
Hiaw To, ..

+» Notice the DOF symbol displayed on the screen. The Collar part can move linearly
and rotate about the three axes (six degrees of freedom).

Applying an Insert Constraint

I e

Constrain | Ass=m ble

| X

1. Inthe Assembly panel, select the Constrain command
by left-mouse-clicking once on the icon.

2. Inthe Place Constraint dialog box, switch to the
Insert constraint.

g

@R

Position

Assembly |M0ti0n | Transitional | Constraint Set |

Type Selections —————————————
Lrl ald| ( ik r@

Offsat: Insert faw

|0.000 in ] |

V¥ &ad’

@l (] ¢ | Cancel | Apply | il
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3. Select the inside corner of the Collar part as the first
surface to apply the Insert constraint, as shown in
the figure.

4. Select the inside circle on the
top surface of the Bearing part
as the second surface to apply
the Insert constraint, as shown
in the figure.

5. Click on the Apply button to
accept the settings.

» Note that one rotational degree of freedom remains open; the Collar part can still
freely rotate about the displayed DOF axis.
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Assemble the Cap-Screws

% We will place two of the Cap-Screw parts to complete the assembly model.

1. Inthe Assembly panel (the toolbar that is located to the left
side of the graphics window) select the Place
Component command by left-mouse-clicking once on
g the icon.

F oty Lopy

Place Component (F) | 2. Select the Cap-Screw design (part file: Cap-Screw.ipt)
in the list window. And click on the Open button to
retrieve the model.

Specifies one or more fil

3. Place two copies of the
Cap-Screw part on both
sides of the Collar by
clicking twice on the
screen as shown in the
figure.

4. Inside the graphics
window, right-mouse-
click once to bring up the
option menu and select
Done to end the Place
Component command.

¢ Notice the DOF symbols displayed on the screen. Each Cap-Screw has six
degrees of freedom. Both parts are referencing the same external part file, but
each can be constrained independently.

MModel = 7]

fr= = | ®passembly view = | e Inside the browser window, the retrieved parts are

¥t = Inside the b dow, the ret d part

[ Assembly1 listed in the order they are placed. The number behind

2| Representations the part name is used to identify the number of copies

£ origin of the same part in the assembly model. Move the
ase-Plate: 1 cursor to the last part name and notice the

55 base-Pl to the last part d notice th

(P eearing:1 corresponding part is highlighted in the graphics

@ Collar:1 window.
@ Cap-screw;l

@ Cap-screw:s
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» On your own, use the Place Constraints command and assemble the Cap-
Screws in place as shown in the figure below.

Exploded View of the Assembly

e Exploded assemblies are often used in design presentations, catalogs, sales literature,
and in the shop to show all of the parts of an assembly and how they fit together. In
Autodesk Inventor, an exploded assembly can be created by two methods: (1) using
the Move Component and Rotate Component commands in the Assembly
Modeler, which contains only limited options for the operation but can be done very
quickly; (2) transferring the assembly model into the Presentation Modeler. For our
example, we will create an exploded assembly by using the Move Component
command that is available in the Assembly Modeler.

1. In the Position toolbar panel, select the Move
E] O Gripsnap b Component command by left-mouse-clicking once on
% Move = the icon.

M
ble L Eil

%9 Rl:e M . L
‘ 2. Inside the graphics window, move the cursor on top of the

Position top surface of the Collar part as shown in the figure.

3. Press and hold down the
left-mouse-button and
drag the Collar part
toward the right side of
the assembly as shown.
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4. On your own, repeat the above steps and create an exploded assembly by
repositioning the components as shown in the figure below.

JEW—

:1—: F‘reb‘i‘Sus View FS
G} Horne Yiew F&

5. Inside the graphics window, right-mouse-click once to
bring up the option menu and select Done to end the
Move Component command.

Heww Ta...

|

)

+ The Move Component and Rotate Component commands are used to temporarily
reposition the components in the graphics window. The displayed image is
temporary, but it can be printed with the Print command through the pull-down

menu.

6. Click on the Update button in the Standard toolbar area.

%+ Note that the components are reset back to their
assembled positions, based on the applied assembly
constraints.
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Editing the Components

e The associative functionality of Autodesk Inventor allows us to change the design at
any level, and the system reflects the changes at all levels automatically.

S [T v | Opassembly view - |

1. Inside the Desktop Browser, move the cursor on
top of the Bearing part. Right-mouse-click
once to bring up the option menu and select
Edit in the option list.

Fepeat Update

¢ Note that we are automatically switched back to
Part Editing Mode.

2. On your own, adjust the
diameter of the small Drill
Hole to 0.25 as shown. 3&"

3. Click on the Update button 1
in the Standard toolbar area
to proceed with updating

the model. 2 N N \%| L

Ex -l oo

:ﬁ] Lol sdate

4. Inside the graphics window,
click once with the right-
mouse-button to display the
option menu.

[ [ Fillet )

=) ([ Extrude ) 5. Select Finish Edit in the

Measure Distance ==
(= Revolve ) popup menu to exit Part

(] Fele) Editing Mode and return to
e Assembly Mode.

o) aeat Update » Autodesk Inventor has

[ Mew Sketch updated the part in all levels

& Mew 3D Sketch and in the current Assembly
e e Mode. On your own, open the
Measure » Bearing part file to confirm

®) Create iMate Q the modification is performed.
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Adaptive Design Approach

o Autodesk Inventor’s Adaptive Design approach allows us to use the applied assembly
constraints to control the sizes, shapes, and positions of underconstrained sketches,
features, and parts. In this section, we will examine the procedure to apply the
constraints directly on 3D parts; note that the adaptive design approach is also
applicable to 2D sketches.

1. Inthe Assembly panel, select the Create Component
command by left-mouse-clicking once on the icon.

Create In-Place Component _ 5[

2. Inthe Create In-Place

New Companent Mame Template Component dlalog bOX,
J-glockipt] |stendard o [ g enter A-Block as the new
Mew File: Location file name.

|C:'l,Inventor-Data‘l,Parametric ModelingiChapter 131 g

Default BOM Structure 3. Set the File Location to
F%E Mormal j [ virtual Companent Chapter1 3 as shown.

[V Constrain sketch plane to selected Face or plane

4. Click on the OK button to

2 o | _canel | accept the settings.

Y2 Plane
*Z Plane

5. Click on the XY Plane of the Base-Plate part, inside
the browser window, to apply a Flush constraint.

6. Activate the Model toolbar and select the Sketch command by
left-clicking once on the icon.

E—ﬁ] A-Block:1
=27 Crigin

({172 Plane

[f1%Z Plane

s
CL ¥ hit
[ Axis
[ Z Auis
-3~ Center Point

¢ End of Part

7. Select the XY Plane, in the browser window, of the A-Block
part to align the sketch plane.
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@ cice - Jsd S Select the Two point rectangle command by clicking
nr/ 7 - @ &l once with the left-mouse-button on the icon in the 2D
Line

[ Rectangie || -+- Sketch panel.
Rectangle| D
— E [:?u Pﬁiﬁt

9. On your own, create a rectangle
of arbitrary size below the
assembly model as shown in the
figure.

10. Inside the graphics window, click once with the
right-mouse-button to display the option menu and
select Done to end the Rectangle command.

11. In the Ribbon toolbar panel, click on the Model tab then Create - Extrude as
shown in the figure below.

! —

Manage View Erwironments  Get Starbed i

Creates a featurs or body by adding depth to an open or closad
profile.
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Etrude
o o | s o 12. Inside the Extrude dialog box, select
B | potie Sl e f the Both Sides option and set the
B | sotos alllFr ™ Extents Distance to 3 in as shown.
2ukput @ h | z I z ﬁl
@ IE = Match sh . .
e 13. In the Extrude dialog box, click on
o] | I N the OK button to proceed with
v (o4 Zancel .
o creating the feature.

=]

B DJUE-'EI’II‘IQ:I AT e TR E

(Polarit A Copy e 14. Right-mouse-click on the Extrusion1 feature
=- () A-Block: 1 Delete of the A-Block part, inside the browser
'ti 3;':::&“ Show Dipensians window, and select Adaptive to allow the use
£ origin Edit Sketch of the adaptive design approach.

@ Edit: Feature
Infer iMates

(D End of P Measure b 15. Click inside the graphics window to deselect
Create Note any part or assembly.

Suppress Features

% 16. Inside the graphics window, click once with the
Expand &l Children right-mouse-button to display the option

Collapse all Children menu.

17. Select Return in the popup menu to exit Part Editing Mode and
return to Assembly Modeling Mode.

—_—

F | Spassemblyview - $

e Note that the
rectangular block is
created with only
one dimension, the
extrude distance. The
2D sketch of the part
is intentionally
under-constrained.

IE. AT Partl | Assemblyl = J
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? | {:I' Assen ™

Represe
D Crigin
@ Base-Plz
@ Bearing:
@ Collar:1
@ Zap-5cr
@ Cap-Scr
o

E]Orig v
E Flus| Lz

a3 . .9
% Assembly] 0

GO Eo New Folder

Selection
Isolate

Undo Isolate
Substituke

Representation, .
Cormponent

Measure
Create Moke

BOM Struckure

o Wisibility

iMate alyph Visibility
Grounded

Adaptive

Enabled

Conkack Set

Constrain| Ass=mble

18. Right-mouse-click on the A-Block part, inside the

20. On your own, use the Flush

constraint to align the A-block to
the left-edge of the Base-Plate

as shown.

browser window, and confirm the Adaptive
option is turned ON. This option allows the use of
the Adaptive Design approach in the current
assembly model.

Note the Adaptive icon, the two-arrow symbol,
appears in front of the part name in the browser
window.

19. In the Assembly panel, select the Constrain
command by left-mouse-clicking once on the icon.

21. Create a Mate constraint to align the
top of the A-block to the bottom of
the Base-Plate part as shown.
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22. Use the Mate constraint and
align the right surface of the

A-block to the bottom left
surface of the Base-Plate
part as shown.

¢ Note that the length of the
A-block part is

automatically adjusted to fit
the defined constraint.

23. In the Place Constraint dialog box, click on the Cancel button
Cancel | to end the Place Constraint command.
i

Delete and Re-apply Assembly Constraints

E—‘}@ £-Block: 1
%g:zn 1. Inside the browser window, right-mouse-click on

5 Flushiz the last Mate constraint of the A-Block part to

q Flush:3 bring up the option menu.

d’ Make:3

dim'EF' Repeat Constraint... 2. Select Delete to remove the applied constraint.
Delete .,
Isolate legmpnnents

3. On your own, switch ON the
Visibility of the vertical work
plane of the Cap-Screw part, the
plane that is perpendicular to the
length of the Base-Plate part, as
shown.

Licensed to Poquoson High School



Assembly Modeling — Putting It All Together 13-31

4. Inthe Assembly position panel, select the Constrain
command by left-mouse-clicking once on the icon.

5. On your own, align the right vertical
surface of the A-block part to the
vertical work plane as shown in the
figure.

6. On your own, experiment with aligning
the right vertical surface of the A-block
part to other vertical surfaces of the
assembly model.

e As can be seen, the length of the A-
block is adjusted to the newly applied
constraint. The Adaptive Design
approach allows us to have greater
flexibility and simplifies the design

process.

7. On your own, save the assembly model as Shaft-Support.iam under the
Chapter13 folder.
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Setup a Drawing of the Assembly Model

1. Click on the drop-down arrow next to the New File
icon in the Quick Access toolbar area to display the
available New File options.

2. Select Drawing from the option list.

3. Click on the Base View in the Drawing Views panel to create a
base view.

Drawing Yiew x|

Component |Mode\ State I Display Options |

[~ Orientation
File . . .
IC:\Invantor-Data\Parametr\c ModelingiChapter 13iShaft-Support.iam j @I E;l;r;nt 4‘ In the D}"awlng Vlew
Representation Bottam 5
'[_T.DV|ew v % = Pasition ;?gfrtﬂ dlalog bOX’ set
= e — Orientation to Iso Top
Iso Top Left = =
S Right View and
e m— Hidden Line as shown
W in the figure. (DO NOT
@] oo @] click on the OK button

at this point.)

"V\ew | Scale Label Style

T e — ﬁ‘ ( o5 8 r& ‘

ol |

5. Move the cursor inside the
graphics window and place
the base view near the
lower left side of the
Border as shown.

¢ Note that the default sheet
size is much bigger than the
created view. Inventor
allows us to adjust the sheet
size even when views have
been created.
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Shaft-Suppart
|___ Drawmg Resources

6.
-D Ei Repeat Document Sekkings...
-AI I copy
.1 11 Delete Sheet
Activate 7

Auko-Reattach Orphaned Ann
ﬁl Base Yiew, ..

Create Sheet Format. ..

Expaglaghll Children
Collapse All Children

Inside the Drawing Browser window, right-mouse-

click on Sheet:1 to display the option menu.

Select Edit Sheet in the option menu to display the
settings for the drawing.

£ x|

~Format: - Orientation: 8. Set the sheet size to B-size as shown.

Mame: 8 .

IW " Portrait

Size: - '_(_ Elretcs 9. Click on the OK button to accept the

5 settings and exit the Edit Sheet

Heigrt: —Options: command.

I 11.000 ™ Exclude from count

width: I Buelude from printing ¢ Note that the Border and Title Block are

| 17.000 automatically replaced as the sheet size
o) o | conce is adjusted.

4 a + z 1

]

Fely Laws

(15004

CILCRT

A

CE)

EFFAGUED

TTLE

et

T G

THLE

o=

1
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Creating a Parts List

1. Left-mouse-click in the title area of the

Annotate . .
Drawing Views panel.

|‘—’| ﬂj Baseline - .ﬁ.rrange

Tﬂ Crdinate - gé Retrieve

M Chain -

Dimension

2. Select Drawing Annotation Panel by

Dimension left-clicking once in the drop-down list.

3. Inthe Drawing Annotation window, click on the
Parts List button.

4. In the prompt area, the message “Select a view”
is displayed. Items in the selected view will be
listed in the Parts List. Select the base view.

¢ The Parts List dialog box appears on the screen; options are available to make
adjustments to the numbering system and table wrap settings.

» The Parts List — BOM options are as follows:

IC:'l,Inventor-Data'l,Parametric Modeling\,Chapter13'l,Sh-j @l

Structured: Creates a parts list in which
subassemblies are assigned using a nested
numbering system (for example, 1, 1.1, 1.1.1). The
nested number extends as many levels as needed for
the assembly levels in the model.

BOM Settings and Properties
BOM Yiew Level I¥in. Digits

Struckured j IFirst Level j I ! j

~ Table Wrapping

Direction ko Wrap Table:
& Left " Right

™ Enable Automatic Wrap

= Mairmunm Riows

IIU
% | furber of Sections |1
@I [o]'4 I

Only Parts: Creates a parts list that sequentially
numbers all parts in the assembly, including parts
that are contained in subassemblies.

Cancel |

Fart [l - +¢ Note that no subassemblies are
ITEM aTy PART MUMEER DESCRIFTION e . .
I B T currently used in the assembly; we will
T . accept the default settings.
. Y T
iz a 5. Click OK to accept the default settings.

6. Click OK again to enable the BOM

T VT FET view.

7. Place the Parts List above the Title
Block as shown.
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Editing the Parts List

l

PARTS LIST
e 5 Partwy ] Repeat Parts List 1. Move the cursor on top of the
3 - T e Parts List and right-mouse-click
: —r Delete once to display the option menu.
5 rl [Cap-Serew o
o 22001 E,;E Bill of Materials. ..
o e #v 5ave Irem Cverrides to BOM 2. Choose Edit Parts List in the
—Wﬂ%ﬁb option menu as shown.
Ezporess.
D Rotate »
B " oft it parks List Sty
SLRE [ Qi S

== Parts List: Shaft-Support.iam

Mowe Rown | Mowe Up

A | 3. Click on the Column
5% 8@ ee] =)o
> ooser button as shown.
[ |cColumn Chooser) ™ ITEM QTY PART
tﬂ 1 1 Base-Plate
tﬂ 2 1 Bearing
tﬂ 3 1 Collar
[, 4 1 A-Elack
tﬂ 5 2 Cap-Screw
Parts List Column Chooser E
S:T;t ava\:jble properties from: J 4. Select MATE RIAL 11’1 the
TOpErTIes v . . .
Available Properties: Selected Properties: Avallable Propertle‘s 1ISt
ESTIMATED COST A 1TEM as shown.
FILE MAME QT
KEYWORDS PART NUMBER.
MANAGER DESCRIPTION
W | 5. Click Add to add the
MFG APPR D BY .
;ﬂ:g]él?[RO\u‘ED DATE J < Remove | selected item to the
REVISION NLIBER Selected Properties list.
STATUS =l
Delete Mesw Property | Mive Down | Move Up |
2 cad_| Add E" |
=- Remove
Selected Properties:
ITEM )

PART NLMEER 6. On your own, adjust the Selected Properties
list as shown. (Hint: Use the Move Up and
i Move Down buttons to arrange the order of

i the list.)
7. Click OK to accept the settings.

Cancel |
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R/

¢ The Parts List is adjusted using the new settings. Note that, currently, all of the parts
are using the Default material type.

8= || sme| e 0
oo ITEM PART MMEER MATERIAL QTY
tﬂ 1 Base-Plake Crefaulk 1
tﬂ 2 Bearing Crefaulk 1
tﬂ 3 Collar Default 1
tﬂ 4 Cap-3crem Crefaulk 2
Y 5 A-Black Default 1

== Parts List: Shaft-Support.iam

7| E || 21 | ﬁl 3 | §§5| 8. Click on the Table Layout button
4 as shown.
@ [+ ITEM | Table Layaut | MUMEE
tﬂ 1 Base-Flate
tﬂ z Erearinig
tﬂ 3 Collar
tﬂ 4 A-Block,
tﬂ g Cap-Sorew
oresen Headna | WS o Sef the Table Direction to Add new parts to
ﬂ IT% @ < — top as shown.
4|P.dd news parks bo bop
Table Wrappin

Direckion Heading Line Spacing

affir (-— —
—Table Wrapping — ’@

Direction ko Wrap

10. Set the Heading Placement to Bottom as
shown.

Eattom

Parts List Table Layout

Heading and Table Settings 11. Turn OFF the Parts List Title.
I~ Title
P Lisk

12. Click OK to accept the settings.

Texk Styles
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o { .
P |ebes E:-"“: ! J) 13. On your own, adjust the
CAp-Borge au T .
T Tcolar Digfaut 7 position of the Parts List so
Fs Hearing Ceafguit 1 iy .
T o e - that it is aligned to the top
L TTEM FAH_MUMEER "'ﬁq_g WA ERIAL G M edge of the Title Block as
[Py Lo shown. (Hint: Look for the
- TTE MOVE symbol next to the
EFRRCYEE CLII'SOI'.)
EIZ (=Y ] TIFY
E | Eflaf'.—ﬁupp-:rt
F:?:T'I F | |$III'_ET 1 oF 1
2 1

Changing the Material Type

+ We will switch back to the assembly model to change the assignments of the material
type.

1. Click on the Shaft-Support.iam
window to switch back to the
assembly model.

J%lggl - L Shaft-Suppoptiam | Shaft-Support & |
4

Model = 7]

T | “p Assembly view - 2. Inside the Model Browser window, right-
mouse-click on Base-Plate:1 to display
the option menu.

H shaft-Support.iam

ERepresentatiDns
Plorign 1| Repeat Parts List

=it &F 3. Select Edit in the option menu to enter the
@Eearing: Qpen

Edit Mode for the selected part.
@Cullar:l % Capy Chrl+c

@ Cap-Scre

Open Drawing

Delete

] origin

] @ Ease-Plabes

Salid E E Repeat Parts Lisk

B orign _Seen 4. Inside the Model Browser window, select the
(e openoramng Base-plate part by clicking once with the left-

EHT Exctru: Substikute

gi::.: easure R mouse-button.
B () Bearing: 1 Lreate Note . . .
B (Jclar:t | BOM Structure > 5. Right-mouse-click on Base-plate:1 to display the
£~ () Cap-Serey ¥/ Wity option menu and choose iProperties in the options
B () Cap-Seret Expand &l Children list

E—G@ A-Bloc Collapse &l Children
Cgsold t B, FindinWindow  End
-['_T-'\u'iew: e = A=
EI 2rigin How Ta...

(e
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6. Click on the Physical tab in the Base-plate.ipt Properties window.

. Base-Plate.ipt iProperties x|

izeneral |Summar',.f I Project I Skatus I Cuskari I Save I F'hyfié:al I

@ Pase-F‘Iate.ipt

7. Choose the Steel, Mild in the Material list. Note the properties of the selected
material are also displayed in the Properties list as shown in the figure.

Base—plate.ipt Properties . il

General I SumnmAary: I Project | Skakus I Cuskarn I Save  Physical |

Material

[steel, mid % =] &l
Density BCcuracy Clipboard |
I 0,254 | lbrass/{ in™3 11 I'-.-'erw;.-' High j

¢ Autodesk Inventor comes with many materials that have pre-entered information;
additional material types/properties can also be added/changed as well.

8. Click OK to accept the setting and exit the Materials dialog box.

9. Select Return in the Standard toolbar to exit the Part Editing
Mode.

I 10. On your own, switch back to the
Shaft-Support.idw window and
notice the Material information for
the Base-plate part is now updated

11. On your own, repeat the above steps to change the material information for the
other parts as shown in the figure below.

5 A-block Alurninum-6061 1
4 Cap-screw Steel, Mild 2
3 Collar Bronze, Soft Tin 1
2 Bearing Cast Iron 1
1 Base-plate Steel, Mild 1
[TEM PART NUMBER MATERIAL QTY
5/3/2005
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Completing the Assembly Drawing

1. In the Drawing Annotation window, click on the
Balloon button.

% Laper
" [Tgall mr

Balloon (B}
Creates a balloon for a

9

2. In the prompt area, the message “Select a location’
is displayed. Click on the Collar part to attach an
arrowhead to the part.

Ball tati . .
Semmeemeeent. 3. Pick another location to place the balloon as shown

in the figure below.

4. Inside the graphics window,
click once with the right-
mouse-button to display the
option menu.

[Exc] Q;ne [E5C]

3 Back 5. Select Continue in the
Q ; popup menu to proceed with
am ;::m the creation of the balloon.

r A . .
A, Previous Yiew

4 3 kg 2 ! 1

M k-
5 |Ablock Alminum-5061 1
4 |apserew Siezel, Wil 3
3 |Colr Branze, Saft Tin 1
Z Baarin) Cast Iron 1
1 |Bascplate Stecl, Mild 1
A ITEM | FART HUMBER MATERIAL aTy_|A

%ﬂm%m‘“ W2t — Oregon Institute of Technology

Ling
& E

e Shaft-Support Assembly

aaaaa

REV

G
B hafi-Support
[ TE [ feuesr 1 er 4
3
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Bill of Materials

an assembly. The BOM can include inform

A bill of materials (BOM) is a table that contains information about the parts within

ation such as part names, quantities, costs,

vendors, and all of the other information related to building the part. The parts list,
which is used in an assembly drawing, is usually a partial list of the associated BOM.

In Autodesk Inventor, both the bill of materials and parts list can be derived directly
from data generated by the assembly and the part properties. We can select which
properties to be included in the bill of materials or parts list, in what order the
information is presented, and in what format to export the information. The exported

file can be used in an application such as a

(a) BOM from Parts List

1.
option menu.

2. Choose Export...

spreadsheet or text editor.

Move the cursor on top of the Parts List and right-mouse-click once to display the

in the option menu as shown.

1

o o—
5 LR p-Sete Repeat Balloon
4 A-Bicck D rep
Tt % Copy Chrk+C
ng
IT:;H ““"P:'mm Delete
;2{::11 EEE Bill af Materials. ..

By

TITLE

Rutatg% [ 2

Save [kem Cwverrides to BOM
Edit Parts List, ..

21x|

Hozr

Savein: [ Chapter13 - 3
|E0idversions :
File niame: [Shatt-suppart. s | Save |
Saveastype:  [Micrasoft Excel 5.0/95 Workbook 1) 7] Cancel

Table Mame: IPARTS LIST

Optians. .

7
A X4

On your own, examine the exported BOM
by opening up the file in Excel.

Confirm the Save as type list is set to
Microsoft Excel.

Enter Shaft-support.xls as the filename
and click Save to export the BOM.

™ Microsoft Excel

Filz Edit Wiew Insert Format Tools Data Window Help
DEHESRY| 4 2RS| 0o
M5 Sans Serif - 10 v| B I U |§ = =
Al =] =[ 1TEM
‘& BOM-Shaft-Support.uls
A B ©
1 |ITER IFART NUMBER MATERIAL Q
2 1 Base-plate Steel, Mild 1
3|2 Bearing CastIran 1
4 |3 Collar Bronze, Soft Tin |1
5 |4 Cap-screw Steel, Mild 2
E |5 A-block Alurninum-6061 |1
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(b) BOM from Assembly Model

1. Click on the Shaft-Support.iam
tab to switch back to the assembly
model.

Bhap
2. Select Bill of Materials in the Assemble tab of the
o Ribbon toolbar panel.
* =Bill of Materials [Shaft-Support.iam] H - |I:I|5|
Bal:: OB - 1 [ stow cieer | B | 5 |
%3 | [pase-piae | < Note that many of the
Model Data I-T_T- Struckured I E Parts Only (Disabled) I COl’ltI'OlS and OptiOl’lS are
Part Mumber |Thumbnai| | Bk Skruckure | Unik QT | QTY | Stock Mumber | Descripkion | REYW | | . .
_ similar to those of the
»| T Base-Plate BE normal Each 1 Parts List Command in
L the Drawing Mode.
——
(1) Bearing % B Normal  Each 1
@ Collar @ %E Mormal Each 1
@ Cap-Screw % %E Mormal Each z
- A-Block \’ B Mormal Each 1
Import. .. I Export... I Done |
Maodel Data |-L'- Structured I E= Parts only (Disabled) | 3. Click inside the Stock
Part Mumber | Thumbnail | BOM Struckure | Unit &T¥ | QT | StockNu... 7| D Number box to enter the
Edit Mode.
I

) Base-Plate BEnMomal  Each 1 [BP1zEE]

: 4. Enter BP1256 as the new
B Stock Number.

EERill of Materials [Shaft-Sup|”
IFNEIEEEELE

2 [ =
Me Epart Bill of Material: | | E

5. Click the Export Bill of Materials button.

6. On your own, export using the Microsoft Excel format
and examine the BOM in Microsoft Excel.
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Questions: (Time: 35 minutes)

1. What is the purpose of using assembly constraints?

2. List three of the commonly used assembly constraints.

3. Describe the difference between the Mate constraint and the Flush constraint.

4. In an assembly, can we place more than one copy of a part? How is it done?

5. How should we determine the assembly order of different parts in an assembly
model?

6. How do we adjust the information listed in the parts list of an assembly drawing?

7. In Autodesk Inventor, describe the procedure to create a bill of materials (BOM)?

8. Create sketches showing the steps you plan to use to create the four parts required for
the assembly shown on the next page:

Ex.1)

Ex.2)

Ex.3)

Ex.4)
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Exercises: (Time: 60 minutes)

1. Wheel Assembly (Create a set of detail and assembly drawings. All dimensions are in

mm.)
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13-44 Parametric Modeling with Autodesk Inventor

2. Vise Assembly (Create a set of detail and assembly drawings. All dimensions are in
inches.)

(a) Base: The 1.5 inch wide and 1.25 inch wide slots are cut through the entire base.
Material: Gray Cast Iron.
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(b) Jaw: The shoulder of the jaw rests on the flat surface of the base and the jaw
opening is set to 1.5 inches. Material: Gray Cast Iron.

(c) Key: 0.1875 inch H x 0.375 inch W x 1.75 inch L. The keys fit into the slots on
the jaw with the edge faces flush as shown in the sub-assembly to the right.
Material: Alloy Steel.
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(d) Screw: There is one chamfered edge (0.0625 inch x 45°). The flat & 0.75” edge
of the screw is flush with the corresponding recessed & 0.75 face on the jaw.
Material: Alloy Steel.

D75

CHAMFER
D625 x 45

(¢) Handle Rod: < 0.375” x 5.0” L. The handle rod passes through the hole in the
screw and is rotated to an angle of 30° with the horizontal as shown in the
assembly view. The flat & 0.375"” edges of the handle rod are flush with the
corresponding recessed & 0.735 faces on the handle knobs. Material: Alloy
Steel.

(f) Handle Knob: There are two chamfered edges (0.0625 inch x 45°). The handle
knobs are attached to each end of the handle rod. The resulting overall length of
the handle with knobs is 5.50”. The handle is aligned with the screw so that the
outer edge of the upper knob is 2.0” from the central axis of the screw. Material:
Alloy Steel.
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