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Description 

How often have you made a simple change to a part file in Autodesk Inventor, only to return to 

the assembly - which EXPLODES! 

I know that this has happened to you - it's happened to me too! 

In this class we will learn simple and effective strategies for building parametric, stable 

assemblies that can easily be updated. 

We will discuss best practice for structuring assemblies and how to scale when working with 

large assemblies. We will learn how to use relationships effectively, and when to use the 

alternatives. 

We will learn how to prepare a design for 'top down' parametric change, and how we can trigger 

changes using iLogic. 

Finally, we will learn how to document our design intent to ensure that our colleagues can work 

with our assemblies as effectively as we can. 

Supporting documents 

Donôt forget to watch the presentation on AU Online. 

https://www.autodesk.com/autodesk-university/au-online?query=paul+munford  

Learning Objectives 

¶ Learn how to structure assemblies effectively 

¶ Learn how to make use of relationships effectively, and when to use the 

alternatives. 

¶ Learn how to manage large assemblies. 

¶ Learn how to trigger 'Top Down' parametric changes with ilogic. 

https://www.autodesk.com/autodesk-university/au-online?query=paul+munford
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industry gives him a foot in digital prototyping and a foot in Building 

Information Modeling (BIM). 

Paul was a speaker at Autodesk University for the first time in 2012, 

and he says it's the most fun anyone can have with 250 other people 

in the room. 

 

Acknowledgments 

Thanks very much to my boss, Lars Christenson for supporting my involvement in AU London, 

and my colleagues Luke Mihelcic and Jim Byrne for helping me put this class together. 

Advanced Part Modelling 

This handout continues the modelling best practice which started with: 

óReliable Modelling Techniques for Complex Part Design with Inventorô 

Click on this link to watch the presentation and download the handout and dataset. 

https://www.autodesk.com/autodesk-university/class/Reliable-Modeling-Techniques-Complex-

Part-Design-Inventor-2018 
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Advanced Assembly Modelling 

Reliable Modelling Techniques for Complex Assembly Design in Autodesk 

Inventor 

Why is parametric modelling so hard?  One minute you have a perfectly good model, looking 

fine, the next minute EXPLOSION! 

I know that this has happened to you ï itôs happened to me too. 

 

 

 

 

How to use Inventor properly? 

When Iôm teaching Inventor I often get asked: 

 

óHow do I use Inventor properly?ô 

 

Of course ï there is no óRightô way to use Autodesk Inventor. Itôs a tool just like any other. We 

can use it for lots of different tasks, and in lots of different ways ï all of them correct. 
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So, how can we quantify a ówell modelledô Assembly? 

Iôve given this a lot of thought ï and I can only come up with two criteria. 

 

1. The data must be correct. 

2. The design must be easy to update (this is the tricky part). 
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The benefit of 3D 

Back in the mad bad old days of 2D drafting, our biggest issue was change. 

Any competent drafter can create an accurate 2D drawing the first time, but after a change for 

design, a change for engineering, a change for manufacturing, a change for procurement, a 

change for site installation, a change for the customeré (and so-on) even the best drafters 

allow discrepancies to creep in. 

The first benefit most customers realise when switching to a 3D workflow, is an increase in 

drawing quality. 

Because all our drawings are views of the 3D model, they canôt be inconsistent. A reduction in 

these simple mistakes translates to less time spent checking drawings or, discussing 

inconsistencies in the drawings with the people who make your designs. 

The benefit of parametric modelling  

Autodesk Inventor allows us to build parametric models. Models that can easily change by 

adjusting the value of a parameter. 

This is awesome for building models that need to be adjusted in a predictable fashion 

(configurable designs). Or building families of components that are very similar (copy and 

paste, adjust a parameter, job done). 
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The problem with parametric modelling 

The problem with parametric modelling, is that we must model in 4 dimensions.  

We model in the usual three dimensions, and we must also consider Time, or the way our 

model might change over time. 

This change over time is often referred to as óDesign Intentô. Building a model that can change 

in a predictable fashion takes a little thought and some planning. 

 

The problem with parametric modelling isé 

¶ Itôs easy to unintentionally create relationships (Booby traps!). 

¶ Editing a feature causes all subsequent features to regenerate. 

¶ Part updates become unpredictable. 

¶ Design intent is lost. 

¶ Time is lost ófixingô designs, or re-modelling from scratch. 

¶ We would rather model our own designs, than re-use someone else's. 
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Reliable modelling technique 

Reliable modelling technique takes effort up front. Back in the day, working productively in 

AutoCAD meant mashing the keyboard faster. 

Working productively in Inventor is more like playing chess. It pays to sit back and think about 

what weôre going to do before we start. 

Reliable modelling requires a plan. 

Reliable modelling gives usé 

 

¶ Editable models ï Design intent is captured. 

¶ Obvious models ï Design intent is documented. 

¶ Reusable models ï We would rather re-use than rebuild. 

 

 

What makes an Assembly complex? 
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What makes an Assembly model complex? 

If your model only has a few components, you donôt have to worry about your colleagues 

figuring out how to change your design. 

If you are creating a model of a component that isnôt subject to change (for example a supplierôs 

component), you donôt need to worry about óDesign Intentô.  

Building reliable models will take you longer in the short term. Building reliable models will save 

you time, only if you will be changing the design numerous times in its life time, or you can 

reuse a component in multiple designs. 

Reliable modeling is a prerequisite when using a top down modelling technique, or building 

configurable content such as iParts, iAssemblies or iLogic driven designs. 

 

Relationships 

The key to creating complex models in Autodesk Inventor is maintaining control of relationships. 

If you donôt understand the relationships youôve built between parameters, sketches, features, 

bodies, parts constraints and assemblies ï your model will not update in a predictable fashion. 

The bad news is that Inventor wonôt manage this for you (it canôt read your mind!). 

The good news is that YOU have full control over this process. 

 

Relationship rules 

¶ No unintended Relationships 

¶ Relationships are kept to a minimum 

¶ All relationships are planned and purposeful 

¶ All relationships are obvious and easily understood 
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An Assembly file as a Database 

The main function of a part file is to have the correct geometry. Without the correct geometry we 

wonôt get the part made that we expected. 

Assembly models have a different purpose. They allow us to conceptualise our whole design in 

context. They allow us to simulate the movement or performances of components. They help us 

create a Bill of Materials (BOM), or they allow us to create an animation to show assembly 

instructions. We can even create drawings to document all our planning. 

If we consider an Assembly to be a database, then we can consider all these outputs as 

different queries of the database. 

Of course, a database is only as good as the data that is in it! 

Before starting a design, itôs a good idea to think about the outputs you require and think about 

the inputs youôll need to put in as you work. 

The Assembly file 

Simplistically, an Assembly file contains hyperlinks to your part files, some information about 

where your parts are in space and some information on how your parts relate to one another. 

When you open an assembly file, Inventor will follow the hyperlinks, go out onto disk and look 

for the components, extract the geometry and load it up into memory.  

Inventor will then consider all the relationships (Joints and constraints) that you have applied to 

see how the part files should be arranged. 

For large assemblies (over 1000 unique files) ï this can take some time. 

If the part files that your assembly needs to load take up more RAM than you have on your PC, 

Inventor will need to switch some of the part files out into your page file on your hard disk. 

When a file that the assembly is referencing is edited and saved. An update is triggered in the 

assembly. Inventor will check all the relationships in your assembly again to see how the 

change effects the design. 

This is very powerful but can be extremely frustrating if a change to a component óbreaksô 

(Contradicts) the existing relationships in the assembly. 
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Express mode 

To help, Inventor will automatically load any assembly which references more than 500 

components in óExpress Modeô. In express mode, Inventor saves the part graphics in the 

assembly file. 

This means that Inventor doesnôt have to load the file into memory to display it on screen. It also 

means that your assembly files will be a little larger on disk, because they contain more 

information. 

Express mode does limit the operations you can perform. For example, you canôt toggle 

between óAssemblyô and óModellingô in the browser, because the part features arenôt loaded into 

memory. 

To load the full assembly, navigate to: 

Assembly (Tab) > Express (Panel) > Load Full (Button) 

 

 

 

Tip: You can set your preferences for express mode, navigate to: 

Tools (Tab) > Options (Panel) > Application Options (Button) > Assembly (Tab) > Express Mode 

Settings 
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File naming 

Because your assembly file references lots of other files, itôs very important that you donôt 

rename files which are referenced by an assembly. 

This would be like sending out your mailing address, only to change your house number! 

Itôs also very difficult for Inventor if you have files which have the same name. 

File resolution problems will slow down the loading of your assemblies. Good housekeeping will 

help prevent poor performance! 

Iôll give some tips for file naming later in the handouté 

 

The Assembly Model Browser  

The model browser in an assembly file helps you to navigate the model structure. An assembly 

file can reference other assembly files, part files and even CAD files from other systems. 

Any item in an assembly can be referred to as a óComponentô. 

The assembly file which contains your complete design is referred to as the óTop-Levelô or óMainô 

Assembly. 

References in an assembly file can be ónestedô An assembly file can reference another 

assembly file, which can reference another assembly file and so on. Part files are considered 

the ólowestô level component in an assembly. 

These relationships are often described as óParent-Childô relationships. The assembly is the 

óParentô of the component. 

Parts can update, triggering an update in an assembly. Assemblies canôt (usually!) trigger an 

update in a part. This avoids cyclical relationships. 

Unlike the features in a part file, components in an assembly are not ordered. You can drag and 

drop components up and down the Assembly browser to create any order you like without 

breaking relationships. 

In an Inventor Assembly model, Parameters and Features in one part can drive the dimensions 

or location of Features in another part. 

Features can also be created directly in the assembly file. This is limited to features that remove 

material and is intended to represent secondary machining operations that are applied to 

components after they are assembled. 

Note: The assembly structure is sometimes described as a tree. The top-level assembly is the 

root and trunk, the sub-assemblies are the branches and the parts are the leaves. 
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Design Intent 

If I gave you a model of a 50mm by 50mm by 6mm steel 

plate, with an M10 clearance hole through the middle of the 

face, and asked you to change the width of that plate ï what 

should happen to the hole? 

¶ Would we have one hole in the middle? 

¶ One hole at either end? 

¶ One hole in each corner? 

Using feature-based parametric part modelling we can decide how our model will change, this is 

known as óDesign Intentô. 

In assemblies we can build relationships between parts using parameters, relationships (Joints 

and Constraints), Adaptivity and Derive functions. This allows us to describe how the assembly 

should update when our parts update. 
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Navigating an Assembly 

Use the assembly Browser to explore an Assembly file. Click on the ó+ô symbol to expand an 

assembly to see what is contained within it (the ó+ô is also known as a óNodeô). 

An Assembly that is contained within another Assembly is known as a óSub-assemblyô. 

Tip: óComponentô is a generic term that refers to both parts and assemblies. 
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Tip: Use the Component Priority Filter tool (In the Quick access tool bar, green symbol) to 

switch between selecting Components (Top Level Parts or Sub-assemblies) Parts, Bodies and 

so on. 

Shortcut SHIFT+RMB - Hold down the SHIFT key and right click to bring the filter up at your 

cursor. 
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Navigate to a Component in the Graphics Window 

When you find a component that looks interesting in the browser, and youôd like to know where 

it is in the graphic window ï Right mouse button (RMB) click on the component. From the right 

click menu choose óFind in Windowô. Inventor will zoom in on the component. 

Tip: Alternatively, left mouse button (LMB) click on the component to select it, then press the 

óendô key on your keyboard.  

 

 

  


























































































































