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Description 

AutoCAD software has always served as the common denominator for growth as CAD software has improved. 
It’s been the native CAD language for a majority of users for decades. Safely managing the transition from a 
primarily 2D product, such as AutoCAD LT software, or from a primitive 3D AutoCAD to a powerful 3D 
parametric modeler is a must for any company. Improper understanding of the core Inventor tools and 
concepts can hinder your company’s adoption of more-effective tools for design, and further delay the 
transition. This class will focus on the basics of Inventor for the AutoCAD user, as well as techniques to safely 
and effectively evolving your designs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Speaker 

Mark has been using Autodesk® products since 1999 in many different manufacturing environments. He has 
implemented Autodesk products for many diverse industries. Autodesk® Inventor® has profoundly augmented Mark's 
abilities, allowing him to bring 3D digital prototyping to the forefront of the industries with which he has interacted. 
Mark has extensive experience and a comprehensive understanding of the technical and practical business and human 
dimensions of implementation. His expertise has helped his clients maximize their project's effectiveness and return on 
investment. He is an effective and skillful communicator, consulting with his clients to help achieve their business 
objectives. Mark provides training, support, and implementation on all Autodesk manufacturing solutions. 

Blog: http://blogs.rand.com/manufacturing/ 

Learning Objectives 

• Learn how to navigate the Inventor interface and file types  

• Realize how associative files relate to each other in a digital prototype  

• Understand how Inventor models react to change  

• Initiate a learning path to gain more knowledge with the software 
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Introduction 

In today’s global market, as manufacturers work to reduce design cycles and cost margins, industry 
experts are championing Digital Prototyping as a way to cost-effectively validate design ideas and 
accelerate the development of competitive products. 

The Autodesk Suites include numerous tools to help in the design cycle.  Inventor is the central 
component in two of these suites (Premium and Ultimate versions of Factory Design and Product 
Design) and a supplementary component of another suite (Building Suite Ultimate). 

   

Autodesk Inventor software takes engineers beyond 3D to Digital Prototyping by giving them a 
comprehensive set of tools for 3D mechanical design that enables them to design, visualize, and 
simulate products before they are ever built. Digital Prototyping with Inventor helps companies 
design better products, reduce development costs, and get to market faster 

Because the Inventor model is an accurate 3D digital prototype, it helps users to check design and 
engineering data as they work, minimize the need for physical prototypes, and reduce costly 
engineering changes discovered after the design has been sent to manufacturing.  

We’ll see how the comprehensive tools in Inventor that make 3D design and documentation easier 
and more productive as well as delivering unparalleled interoperability to other manufacturing 
applications. The Inventor model enables you to:  
 

Design - integrate all design data into a single digital model 

Visualize - create a virtual representation of the final product 

Simulate – digitally validate the real-world performance of your product 

 

 

 

http://www.ioffer.com/i/autodesk-building-design-suite-ultimate-2012-470745152
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File Types and Relationships 

Autodesk Inventor has several types of files that you must understand before getting started using the software.  
These include basic modeling file types, project files, and template files.  Unlike AutoCAD where there are only two 
files types to manage (DWT and DWG), Inventor uses separate files for reference management, part, assembly, 
presentation, and drawing design.  In order to provide the greatest design flexibility and reuse, each part, assembly, and 
drawing is stored in a separate file. Each part file is a stand-alone entity that can be used in different assembly files and 
drawing files.  This allows an update to a standard part to affect many files in a similar way that AutoCAD XREFs do.   

 

 
1. Project File - .ipj 
2. Part Files - .ipt 
3. Assembly Files - .iam 

4. Presentation Files - .ipn 
5. Drawing Files - .idw or .dwg

 

Template Files 
Template files serve as the basis for all new files that you create. When you begin a file from a template, you can 
control default settings such as units, snap spacing, default material, and default tolerances in the new file.  The 
application offers template files for each type of file.  
 
Template files are categorized into two main groups: English Imperial units (inches and feet), and Metric for metric units 
(millimeters and meters).  The default tab is set to units defined during installation of Inventor.  New tabs with company 
specific templates or start parts (geometry or equations already added) can also be added to software very easily. 
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Autodesk Inventor Interface 

  
 

1. Application Menu – Synonymous with a file pull down, commands located here include Open, New, Projects, Save and 

Save Copy As.  Recently used documents are also available for quick opening. 

2. Quick Access Toolbar – Stores most commonly used commands and is customizable for different environments 

(Model, Drawing, Assembly, Presentation, etc). 

3. Info-Center – Link to Subscription account, RSS feeds, and Help topics. 

4. Ribbon – Interface for commands, broken up into Tabs and Panels that will change for different environments. 

5. Model Browser – Parametric history or contents of a file, different for each file type of Inventor. 

6. Graphics Window – Where the magic happens, user interface with the model. 

7. Marking Menu – Radial menu added in 2012 that replaces traditional right click operation (customizable). 

8. View Cube and Navigation Bar – Tools for navigating the model and changing visual settings. 

9. Status Bar – closest thing to a command line, look here for tips and direction for active commands. 
 

Note: If you lose an interface element such as the Model Browser or the Navigation Bar, go to the View Tab  Windows 
Panel  User Interface fly-out to re-enable the element. 
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Lecture 1: Project Files (.ipj)  

As you create designs in Autodesk Inventor, file dependencies are created between files of different types. For example, 
when you create a 3D assembly, a file dependency between the assembly and its part models is created. As your designs 
grow in complexity, these dependencies can become more complicated. Autodesk Inventor utilizes project files to locate 
the required files as they are needed. As a result of using the information contained in the project file, when you open 
that 3D assembly, Autodesk Inventor can locate the 3D part files and display them properly. 
 

 
 

In the context of an introduction to Autodesk Inventor, all that is important to realize is that you must have an active 
project before you create any files. This is why the project file is listed in the New and Open dialog boxes. Autodesk 
Inventor installs several sample project files, but the default project is initially active. Depending on your particular 
usage of Inventor it may be pertinent only to have one project or you could have many based on your file system and 
design needs. 
 
Tech Tip: One project file does not necessarily equal one design for your company.  Typically companies have one 
project file for all design projects and no duplicate names are used to allow proper design tracking of files. 
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Exercise 1: Project Files (.ipj)  

In this exercise you will set the Inventor Project File for the course so that files resolve 
correctly.  Depending on time constraints this may already be done for you in the AU 
lab.  If you are using these files afterwards be sure to perform this first exercise. 

1. With no files open, click the Projects button on the Getting Started Tab. 

 
2. Click Browse at the bottom of the window and locate the course files for this 

Lab.  The name of the Inventor project file will be… IM124385-L Crossing the 
Rubicon.ipj.  The computers in the lab may not have file extensions turned on. 

3. Once active the project file will marked with a checkmark. 

 

4. Choose Done to close the Projects dialog box. 
5. Insert image of open window here 
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Lecture 2: Part Files – Sketching (.ipt)  

This environment is where all part modeling, sketching, and complex design takes place on individual components.  
Specific tools exist here for sheet metal, plastics, electrical connectors, complex surfacing, editing non-native parts and 
more.  Several styles of part modeling techniques are used here depending on company guidelines for required output 
and 3D modeling standards. 
 
Parts are traditionally started with a sketch and then features are created from those sketches (Extrusions, Revolves, 
Sweeps, Lofts, Coils, etc), but geometry can also be added from selecting already placed geometry (Holes, Fillets, Drafts, 
Chamfers, etc). 
 

 
 

The majority of the features that you create on your parametric part models start with constrained 2D sketches. 
Intelligent and predictable part designs require a thorough understanding of how to create 2D sketches and how to 
capture design intent by applying geometric and dimensional constraints.  Precise sketches created with AutoCAD, by 
default have no parametric intelligence, where a change in a dimension does not force the geometry to update 
accordingly. 
 
Parametric Constraints – these have always been a standard design tool in Inventor, and they were added to AutoCAD 
2010 to help users start understanding parametric behavior compared to precise drafting.  In AutoCAD these only 
function in 2D space and do not create themselves as nicely as Inventor does, but the concept is sound. 

 
 

Parametric sketches in Inventor enable you to click and drag the geometry in directions allowed by the existing 
constraints while all conditions controlled by the constraints are maintained. For example, if you drag the outer arc to a 
different size, the horizontal lines remain tangent, horizontal, and their defined length.  This is called flexing the degrees 
of freedom of a sketch. 
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A parametric sketch consists of 2D geometry on which constraints are applied in order to control the size and potential 
behavior of the 2D geometry. There are two different types of constraints: geometric constraints and dimensional 
constraints. As you create geometry in Autodesk Inventor, some geometric constraints are applied automatically. 
 
Geometric Constraints 
The symbols next to the geometry in the above illustrations are known as "glyphs" and 

represent 2D constraints. The use of 2D constraints is one way in which design intent is 

automatically captured as you are creating your sketch geometry. 
 

Dimensional Constraints 
These dimensions control the size of the objects. The diameter dimension controls the size of the circle, while the 
linear dimension controls the length of the horizontal line.  There is only one command to create many different types 
of dimensions based on the user selection.  Dimensions control the size of the geometry, the geometry does not 
control the value of the dimension. 

   
Dimensional Constraints used later in design on secondary features really show off the ability to change values in order 
to have features move based on the intent of the user. Below, a sketch dimension is changed, forcing the relocation of 
the cut feature in the model. 
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Exercise 2: Part Files – Sketching (.ipt)  

In this exercise you will open a new part file and start sketching a very basic shape 
and adjust the values to see the geometric and dimensional changes. 

1. Click New on the Getting Started Tab 

 
2. Choose to start a new Standard (in).ipt based on the English standard. 

 
3. Click the Start 2D Sketch command and select the XY Plane from the selection 

planes that appear. 

 
4. This will start you into the 2D Sketch environment.  You can tell its active by 

the grey color surrounding the rest of the Model Browser.  
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5. Start the Line command from the Create Panel or right click and choose it from 
the Marking Menu. 

6. In the center of the screen there is a single point which is actually the Origin of 
the file.  Proper Inventor sketches should always reference the Origin in some 
manner to fully define the geometry location in space.  Start your Line 
command at this point and sketch out the rough shape below.  Ensure you are 
methodical in your sketching to allow automatic Perpendicular constraints to 
automatically be applied. 

 
7. Hit Escape to exit the Line command.  Use F8 and F9 on the keyboard to toggle 

visibility of the geometric constraints on the sketch. 
8. Pull on some of the geometry to see how it stays connected and perpendicular 

to itself. 
9. Click the Equal constraint from the Constrain Panel and choose the lines below 

in pairs.  Some contraints need to be applied manually. 

 
10. Pull on some of the geometry to see how it stays connected and perpendicular 

to itself but now the two equal segments stay the same magnitude. 
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11. Start the Dimension command from the Constrain Panel or the Marking Menu 

and apply Dimensions to the Sketch as shown below.  When using the 
Dimension command you do not have to pick endpoints, you can select entire 
line segments to assign length to them. 

 
12. Change the dimension of the 1.875 to 2.875 and see how it updates. 

 
13. Notice in the lower right that the sketch states that it is fully constrained. 

 
14. Choose Finish Sketch from the Exit Panel. 
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Lecture 3: Part Files – Modeling (.ipt)  

Inventor is a feature based modeling program which means that a part evolves by creating features one by one until 
the design is complete.  To start a design there are several base features to choose from to get started.  Below is an 
example of four of them but there are more. 

 
There are primarily two types of features you can create with Inventor’s modeling environment, those which require 
2D profiles to create (Sketched Features) and those that only require existing geometry (Pick and Place). 

Sketched Features are created by sketching its shape or profile and can be any shape or size.  To create a sketched 
feature, you must sketch a 2D cross section on the placement surface or plane and add dimensions and constraints to 
define and locate the sketched geometry with respect to the model. 

 
Here a few examples of some base features and their required sketches, with some features it is necessary to have 
more than one 2D sketch. 

 
 

Pick and Place features are features for which a shape has been predefined.  To create a pick and place feature you 
must define the location of the feature and the references required to locate it with respect to existing geometry.  
Examples of some pick and place features are Fillets, Drafts, Chamfers, Shell, and some Holes. 
 

 
 



Safely Crossing the Rubicon: 
Migrating from AutoCAD to Inventor 

13 

 
The History of these features whether they are sketched or pick and place is stored in the Model Browser of the 
modeling file.  Consider the following set of features and their order… 

 

 

From this model the tree on the right is automatically created 
for this history.  Modifications can be made to the earlier 
features to affect changes to the latter features in the history.  
Any change to the Extrusion 1 will affect change to the entire 
part since it is the Base feature as well as positioning of latter 
features depending on how they were created. 

By the same power that grants this highly functional type of 
design is also somewhat of a pitfall for new users.  For instance 
what if one of the features was deleted?  What would happen to 
the above model if the Shell in step 4 or Extrusion in step 5 were 
deleted from the history?  Anything dependent upon those 
features such as Steps 6-9 would either become sick or 
destroyed. 

These type of relationships that are created by referencing 
already created geometry or features is known as Parent-Child 
relationships.  For Example Hole1 is parent to Mirror1.  
Modification of Hole1 directly affects Mirror1, but modification 
of Fillet2 does not directly affect Hole1 or Mirror1 since it was 
not referenced for either subsequent feature. 
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Exercise 3: Part Files – Modeling (.ipt)  

In this exercise you will continue to build the model from a completed sketch and 
add additional geometry as needed. 

1. Click Open and choose the Exercise 3.ipt file from the directory. 
2. Start the Extrude command from the Create Panel or right click and choose it 

from the Marking Menu.  Choose 2.25 for the Distance and flip the direction to 
the opposite side.  Click Ok. 

 
3. Start a new 2D Sketch on the front face.  Create a Rectangle on the front face 

starting in the lower left corner (origin) and attach the second point to the top 
line of the shape.  Add a dimension of 0.875 to the width of the rectangle. 

 
4. Finish the Sketch. 
5. Start the Extrude command again and select the new rectangle profile. 
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6. Start the Mirror command from the Pattern Panel. 

 
7. Start the Fillet Command and choose the Full Round Fillet option.  Select the 

three faces shown.  The third face is the back face of the model. 

 
8. Repeat the Full Round Fillet for the other side as well as the front. 
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Lecture 4: Assembly Files (.iam)  

Parts are added to assemblies and held together in order to form the completed design.  Parts are not copied into the 
assembly when placed (50, 1 MB part files do not make a 50 MB assembly file), instead their relative location is 
hyperlinked into the assembly for referencing. 
 

Part modification can still be accomplished inside the assembly to visualize how the change will affect other 
components when modified.  When you make a change to a part, the change is evident in each assembly or drawing 
that references that part. Assembly files can be referenced by other assembly files as subassemblies, presentation files, 
and drawing files. 
 

 
 
Models built in Part mode can be used as components in an assembly file.  Assemblies are created by applying 
relationships to components with respect to one another.  The addition of relationships creates intelligence between 
components so when parts update the assembly updates accordingly.  Similar to features in Part mode, relationship 
values in Assembly mode are assigned a unique identification value for their offset values (d0, d1, d2, etc) to be used in 
equations if desired. 

Initially when a part or subassembly is added to a new assembly file the first component placement will be grounded in 
place and will not move around.  Components added after the first one will have six degrees of freedom (DOF) of 
movement (3 translational, 3 rotational) and in order to restrict that movement, assembly relationships are used to 
lock down any undesired movement.  Either Constrain or Joint can be used to create assembly relationships. 
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Open degrees of freedom will allow users to check desired motion in designs before locking them down.  In this 
example the yellow linkage piece is too short to allow the red link to go a full 360 degrees (1 & 2).  But activating the 
part in the assembly and changing the length of the yellow link to allow for full rotation can be done without ever 
leaving the assembly (3). 

 

Once components are assembled they can also be checked for interference in design.  Here the red shows a PCB board 
(green) overlapping into the plastic walls of this part.  Corrective measures for design flaws can be taken care of before 
parts every hit the mold or the physical prototype stage.  In traditional 2D drafting these types of interferences could 
be very hard to see and often times missed before a prototype is created. 

 
The Automatic Bills of Material tracking for designs makes sure all components are accounted for and that the design 
criteria for each part is being correctly populated for data tracking.  If not, changes can be made here to enact change 
to the part files Material selection, BOM Structure, and other tracking data known as iProperties. 
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Exercise 4: Assembly Files (.iam)  

In this exercise you will assembly a few components in the Assembly environment 
with Constraints and Joints. 

1. Click Open and choose the Exercise 4.iam file from the directory. 

 
2. Start the Joint command from the Assemble Tab  Relationships Panel, 

choose the following two selections with the bushing being selected first. 

 
3. You may have to flip the direction of the Joint to get the right alignment 
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4. Continue to use the Joint command with Automatic set or Rigid to continue 
assembling the design. 

     

5. For the Cotter Pin, use the Constraint command on the Assembly Tab  
Relationships Panel.  Use the Mate Constraint to align the exposed axis on the 
pin to the hole in the screw. 

 
6. Use another mate constraint to match up the exposed plane on the cotter pin 

to the origin plane of the bolt. 
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7. On the Inspect Tab, choose Analyze Interference and window all of the 
components.  Click Ok. 

 
8. Feel free to pull on the model to realize any remaining movement in the 

model.  Normally you will lock down all the movement for a statically stable 
model.  If time permits try to use Angle constrains or right click on your 
Rotational Joints and choose Lock to remove remaining degrees of freedom 
from the model. 
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Lecture 5: Presentation Files (.ipn)  

This file type is used for two purposes; first and foremost it is used to create explosions that will be used for 
disassembled views in drawings for easy documentation.  Secondly it is used for animation tasks for quick visualization 
of assembly or movement for internal review to different stakeholders.  Inventor has a rendering Studio environment 
and the Design Suites have Showcase and 3Ds Max for more intricate stills or animations. 
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Exercise 5: Presentation Files (.ipn)  

In this exercise you will explode the assembly for technical documentation. 
1. Click Open and choose the Exercise 5.ipn file from the directory. 
2. Follow along with the instructor. 
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Lecture 6: Drawing Files (.idw or .dwg)  

This file type is responsible for creating orthographic views and annotations for designs.  IDW and DWG files are also 
interchangeable. Depending on your workflow and need for use in downstream applications, you can create your 
production drawings with either file format, but DWG allows more collaborative and functional uses. 
 

  
 
The tools available in the Drawing environment enable you to quickly create production-ready drawings for 
manufacturing.  Drawings are created from part, assembly, and presentation models.  The shape, dimensions, and 
orientation of the parts or assemblies have already been defined in the Part or Assembly mode.  Inventor uses this 
information to create the required views in a drawing file very quickly without need for manual orthographic 
projection techniques. 

 
Drawing models are not actually self-contained in a drawing file.  There is a link between the drawing file and the 
source model.  If a change is made to the source model, all drawing views that reference it automatically update.  The 
reverse is also true; a change made to a modeling dimension in the drawing also reflects change in the model. 
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Adding details and annotations to your drawings enables you to communicate additional information to other 
designers working on a project.  You can also apply styles and standards to control the appearance of your model and 
drawing annotations.  
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Exercise 6: Drawing Files (.idw or .dwg)  

In this exercise you will create drawing views and annotations for components for 
documentation. 

1. Click Open and choose the Exercise 6.idw file from the directory. 
2. Follow along with the instructor. 
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Lecture 7: File Associativity 

As changes are made to parts, assemblies, and presentation files, their updates will populate other files in which they 
are referenced whether that is simply a drawing file or numerous other assemblies or subassemblies.  For instance if a 
particular part is used in 50 different assemblies, simply altering its features that part will update its features and 
appearance in all 50 linked assembly files. 

 
 

As some of these relationships get more advanced or more components are reused over and over again, data 
management software such as Autodesk Vault (free with Inventor) becomes valuable to aid in managing relationships 
and associations of files with each other.  Tools that copy entire designs and sever links to the original files are 
extremely valuable for iterative designs where you don’t want ties to the original file from inside the newly copied job.  
Data Management systems can resolve links that reside within modeling files to new path locations and file names 
without manually relinking files to their correct references. 
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Learning Path 

The path towards mastering Autodesk Inventor is one that does take time and effort from the user.  Even after feeling 
comfortable with the software at the intermediate level you will continue to learn more and more with each passing 
day with the software just due to the sheer size and feature set of the software.  Before fully integrating Inventor into 
your daily routine you may want to consider mastering at least the basics and understand what type of Inventor design 
path your company will take for part modeling and assembly layout.  Here are some learning aids to consider… 

Autodesk Wiki & Help – The Autodesk wiki page is chock full of videos, tutorials, users’ pages and updated help 
content straight from Autodesk.  Hitting F1 will take you there. 

 

Tutorials and Skill Builders – You better start here at the very least.  Download the tutorial files from the Autodesk 
website and get cracking.  These are the fundamental concepts and methods you should learn even before taking a 
professionally taught class on the software so you know what questions to ask when you have them. 

 

Link for Tutorial Files and offline Help: http://usa.autodesk.com/adsk/servlet/index?siteID=123112&id=16463987  

AU Classes – Be sure to check out previous year lab material, lectures, and virtual webcasts.  There is a treasure trove 
of professional expertise and best practices over the years and it is all free.  From 2006-2010 alone there are over 300+ 
courses that have some usage and discussion of Inventor in them. 

http://usa.autodesk.com/adsk/servlet/index?siteID=123112&id=16463987
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Reseller/ATC classes – Check out what your local VAR (Value Added Reseller) has to offer in the way of fundamental 
training and mentoring.  These classes are usually fast paced to get you ready to use the software immediately and to 
be productive with it.  If your reseller doesn’t offer classes, find one that does.  There are plenty of them that offer 
online courses now if they are not in your direct area.  Most of them use the same courseware, just different 
instructors. 

Perhaps the largest benefit of working with your VAR is their depth of knowledge in the industry and their 
understanding of numerous approaches to design and implementation of the software.  This makes the professionally 
trained class the most ideal for companies starting to use Inventor or companies trying to understand what they are 
doing wrong with Inventor.  Consider having them visit once every 6 months just to check in and see how you are 
modeling.  You will probably pick up new tricks each time they visit. 

Online Video Tutorials – These are usually pretty cheap, but they are video collections that do not offer any tactile 
interaction or assistance.  Some claim feedback on questions, but if you want an answer when you are working on the 
problem, you will most likely have to wait.  Still, not bad for the price, but you are not relying on them showing you 
how Inventor would work in your company or for your designs. 

Local College – Use this option for slower paced courses with usually less qualified instructors than VARs, but more 
time to learn.  A great advantage of this option is that students with education email addresses get a 3 yr renewable 
license of Inventor Professional Student edition as well as about 30+ other Autodesk products to learn. 

Buy a Book – Autodesk has two official publishers of manuals (ASCENT and Wiley).  There are also numerous books on 
Amazon to hunt through as well. 

Internal User Groups – If your company is already using Inventor or is about to start using Inventor, consider setting up 
a company user group to share ideas, tips, tricks, and methodologies to foster learning and productivity. 

Stick with it and learn from others’ mistakes – In the end, if you don’t stick with it, you won’t retain it.  Even if 
Inventor is 6 months to a year away from being implemented in your company, get started now and keep fresh with it.  
You will have plenty of time to mull over ideas about methods and uses of the software well before the switch is 
officially turned on at work.  The worst place you want to be with Inventor is using it the wrong way or an inefficient 
way for a year only to find you could have been doing things 40% easier with a different approach or methodology. 
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Addendum: Parameters 

As Dimensional Constraints and input values are added to a model, their values are stored in the Parameters dialog box 
for equations and management.  Unique identifiers are given to each dimension used in sketches or feature creation 
(d0, d1, d2, etc).  These values can be renamed and formed into equations which in turn drive design variation and 
relationships in modeling files.  Modification of the values here can also change the model directly. 
 
Relationships for values can be made while in the modeling tools or afterwards here in the Parameters dialog box.  
Conditional Statements (If, Then, Else, Case) for values can be controlled in the iLogic editor. 
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Addendum: Reusing AutoCAD Geometry 

The quality of existing 2D data should always be considered before moving it to 3D.  AutoCAD has been around since 
the early 80’s and a tremendous amount of data could exist in this format for existing companies.  Over that period of 
time that 2D data crossed many engineers and designers throughout the products lifecycle.  It is not uncommon for a 
wayward user under the pressure of a deadline to “fudge” a dimension or a revision change.  This could be due to the 
project’s deadline, improper back up of data, or lack of user knowledge/skill. 

Some of the ideal conditions for the migration of 2D data 
are that the geometry is correctly placed on 
corresponding layers, correct 1 to 1 scaling, and valid 
multi-view projections.  Other considerations are that end 
points meet correctly (improper use of Object Snaps); 
geometry that overlaps incorrectly, and varying elevations 
of lines. 

Ensuring that these guidelines meet your 2D data will make the process of importing the data into Inventor much easier.  
If not done correctly up front the geometry requires extra attention once it reaches a parametric sketch.  It is often a 
recommended approach to take a sampling of your 2D data and examine it in this manner before making your final 
decision about the reuse and migration of your existing data.  Following these guidelines will aid in future collaboration 
of 2D data from vendors and contractors as well. 

See additional class handout on the website “Leveraging 2D data in 3D Modeling” for more in-depth strategies. 

Reuse Title Blocks 
There are really two options when it comes to your company templates used in AutoCAD; reuse or recreate.  The reuse 
seems rather inviting considering it superficially has no work involved in it, but a closer inspection of simply reusing an 
AutoCAD DWG as a template has a few idiosyncrasies.  For instance, block attributed AutoCAD blocks will not be locked 
in position as they are in AutoCAD and they will simply be prompted values in the Inventor template.  This will be the 
closest 1 to 1 mapping you will get with the translation.  Having Inventor prompted entries however isn’t necessarily the 
smartest thing to do since these values cannot be searched or indexed by data management systems like Vault.  They 
also are prone to redundancy when you have to fill in multiple layouts with the same information.  This method also 
creates a problem where you cannot use Inventor’s resizing ability for the sheets so you will have to create a template 
for every size paper.  Don’t be charmed by this method as it is not the safest way to move forward with Inventor. 
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The best way to reuse your AutoCAD template in Inventor is to actually recreate it in Inventor.  However, we can take 
some shortcuts to get there, and these will that allow us to reuse some of the AutoCAD drawing. 

Start with a blank template with no styles loaded. Hold down CTRL + SHIFT + Choose New Drawing.  Then choose to 
define a new title block. 

          

In AutoCAD edit your title block (exclude the border and zone markings).  
Select all the geometry and copy it to the clipboard.  Switch over to Inventor 
and pasted from the clipboard.  From here massage the entries to use new 
Inventor iProperties so they are able to be indexed and searched as well as to 
reduce redundancy across a multi sheet drawing.  This will also create the 
closest mapping to the dimension and text styles you had inside AutoCAD.  
Simply examine the Styles and Standards Editor in Inventor to see what was 
brought in. 

Starting the Inventor template in this way will allow you to leverage 
Inventor’s ability to resize drawing borders without scaling or using multiple 
blocks.  Of course if you prefer to go cold turkey off AutoCAD or see this as 
the perfect time to redesign the wheel, then simply create the title block and 
drawing template from scratch.  This will keep your Styles Library clean of 
extra clutter and hard to modify design elements. 

 

 

AutoCAD Blocks 
In order to reuse AutoCAD blocks for drawing symbols inside Inventor, drawings must be created with the DWG format 
(not the legacy IDW format).  When using a DWG format file that has AutoCAD blocks, a node is added to the Model 
browser.  Any attributes created in AutoCAD are also available when placing the block in Inventor drawings. 
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Addendum: Mixed Software Projects 

When using Inventor to create new parts to fit into older designs, it really doesn’t make a lot of sense in a tight time 
table to be creating the entire model set just for one new part.  Usually this means go back to AutoCAD and do it there.  
Well what if that part could be used in a new machine later?  Doesn’t it make sense to start taking these components 
and making them into 3D modeling files?  I hope that question seemed as loaded as I made it out to be.  With the 
Autodesk TrueConnect with drawing files you can easily make a new Inventor part, document it, and then insert it into 
an older design. 
 
To accomplish this easy task we simply open up our AutoCAD assembly drawing and launch Design Center (CTRL+2 or 
type ADCENTER).  Locate the Inventor drawing in the folder list and then activate the block node.  You will see 
thumbnails of all the views placed in the Inventor drawing for documentation.  Simply double click or drag and drop this 
block into the AutoCAD canvas and move, rotate or otherwise position it.  The view will be one to one geometry 
regardless of the size on the Inventor drawing. 

 

 
 
If an update takes place to the Inventor model geometry, simply use Design Center to Redefine the block to re-read the 
block from the Inventor file.  The file will not update based on changes made to the Inventor part or assembly file so the 
AutoCAD design will have to be manually updated each time a document changes is made to the Inventor modeling file.  
Inserting another block into the drawing simply reuses the existing copy of the block reference already cached in the 
drawing for placement. 
 
NOTE: Inventor drawing files cannot be used as an External Reference. 
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Addendum: Part Design Methods 

Modeling vs. Machining – Whether you take a creationist (modeling) or machinist (removal of material) approach 
towards modeling, the end result should be the same, but when machined parts are systematically created from a piece 
of stock or casting rather than features created out of nothing, the end result tends to be less expensive to make and 
easier to manufacture when constrained to actual machining operations.  The model history tree also tends to be more 
stable in these cases as well. 

  

You may also recive geometry that needs to be specifically machined from another companys non-Inventor files or your 
own standard cast product.  Maybe the machining variations can be up to 20 different machinings from the same cast.  
Inventor’s Derived command allows the cast part (1) to remain intact while referencing the geometry into new parts for 
various machinings(2). 

 

Sketched Tools vs. Feature Tools – In general, sketches should be kept simple and easy to update, adding too many 
chamfers and fillets at the sketch level can unnecessarily complicate the sketch where a feature fillet or chamfer would 
be not only easier to modify if needed but also more robust in the creation of the geometry as well.  The Pattern tools 
such as Rectangular, Circular, and Mirror are also fine examples of this.  These tools used in the sketch environment 
have a lot working against them compared to their usage as a Feature Pattern or Mirror. 

Parametric Linking of Values – Values in the Parameter table can be linked from one file to another in a couple of 
different ways.  Using numeric values from one part to exact dimensional change in another part takes the idea of 
parametric design to a very sophisticated and effectual result to reduce repetitive changes. 

Plastic Design – This type of design is typically done alongside the Top-Down modeling method of Multi-Body parts.  This 
allows the user to create and position multiple solid bodies within a single part document for uniform geometry creation 
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across multiple would be parts. This technique is especially useful for designing plastic parts with complex form. A top-
down workflow eliminates the need for complex file relationships and projecting edges between parts. You can control 
visibility, define a separate color, and calculate the mass for each body. When you complete the design, you can export 
the individual bodies as part files directly into an assembly.  The plastic part commands in Inventor are rules-based. They 
are designed to create complex plastic part features automatically. 

 

Sheet Metal Design – Sheet metal design is an extension of the part modeling environment. Unique template files allow 
the creation of sheet metal parts with predefined attributes including: material, bend relief, bend radius, corner relief, 
gap values, punch representations and unfolding rules. Sheet metal-specific commands streamline working on both the 
folded and unfolded model. Flat patterns rich with manufacturing information can be created and documented on 
drawings containing tables of holes, punches and bends. Flat patterns can be exported to industry standard formats for 
CNC manufacturing. 
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Addendum: Assembly Design Methods 

Let’s take a look at a couple different modeling practices in use in today’s Inventor community (Bottom-Up, Middle-Out, 
and Top-Down), and where Top-Down design can help these scenarios. 

Bottom-Up Design (builds IPTs first and constrain one at a time) 

This is the traditional way most users learn Inventor.  You start with traditional part modeling.  Then after you have your 
parts you start assembling them together using assembly constraints.  The trick comes when you have to start creating 
mating parts and want to change multiple design criteria across more than one part.  With this method you spend a lot 
of time going back and forth between files and changing the same thing over and over again and hoping the feature tree 
supports your changes.  Furthermore, changes to the modeling geometry can make assembly constraints fall apart if 
good practices are not followed (such as applying a fillet to an edge where there is a constraint using that edge as a 
reference).  The amount of constraints that need to be added to lock intent can also be tedious. 

  

Middle-Out Design (create parts in context and reference to other parts) 

This technique is usually picked up by users, but not usually perfected or used correctly.  Essentially once components 
are starting to come together into an assembly, new parts can be created and referenced to existing geometry to quickly 
reuse it from other parts (Project Geometry while holding down CTRL) or have it update based on the referenced part 
(Adaptive Geometry).  The problem with this technique is the misuse of Adaptivity, inappropriate updates, and the need 
to still update many parts for design criteria changes.  While powerful for design, this is still not an answer to fast 
updates or assembly wide changes. 

  

 

Top-Down Design (build design intent and create assembly and parts from one IPT) 
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Skeletal Modeling, Multi-Body Modeling, and Layout Design all fall into this design method.  Essentially one part controls 
the design intent and criteria of the entire design and new parts are propagated from this “Master” file.  Changes to the 
Master file are reflected automatically through an Inventor Update or can be set to manual on an as needed basis. 

The most important step in Top-Down design is to define the intent before modeling has begun and during the Master 
part creation.  This will influence which Top-Down choice is appropriate (Create Multi-Body Part, Create a Reference 
Part, or Create Layout and Sketch Blocks). 

 

Top Down Design helps users… 

• Reduce tedious updates across multiple files based on design intent 

• Control assembly relationships with minimal user constraint creation 

• Create components faster without having to create and constrain in place 

• Check assembly kinematics without having to create a Bottom-Up design only to find out it doesn’t work with 

the intent of the design. 

• Aid in complex cross part mating geometry references 

• Quickly itterate designs for same-as-but-different scenarios 

       

 

 


