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Every design and analysis project contains a unique set of challenges that often necessitate a clever 
workflow utilizing many different pieces of software. In this class we will discuss how Autodesk, Inc., 
products were used in the design and analysis of a composite swingarm for an electric motorcycle. In 
particular, you will learn how the Fusion 360 app, Simulation Composite Analysis software, Autodesk 
360 cloud-computing platform, and a labs project called Arro are enabling the Design and Analysis Team 
to digitally prototype this advanced swingarm. 

Learning Objectives 
At the end of this class, you will be able to: 

 Gain an appreciation for the wide range of Digital Prototyping tools offered by Autodesk 

 Discover how different Autodesk products can be combined to solve unique projects 

 Discover how the cloud facilitates collaboration 

 Discover Autodesk products that you may not be aware of 

 

About the Speakers 

Rick Dalgarno worked as a composite engineer for Firehole Composites for 5 years, and he has worked 

as a technical consultant for Autodesk, Inc., since 2013. He earned his BSME and MSME from the 

University of Wyoming. Rick is an expert in advanced finite element analysis of composites, and he is 

particularly experienced in the use of progressive failure methods to determine damage evolution in 

composite structures. Rick has analyzed an extensive range of composite applications while working with 

aerospace, marine, sporting goods, and motor sport companies, in addition to government research 

laboratories. He has authored or co-authored 6 journal and conference publications specific to composite 

materials. Rick taught a class at Autodesk University 2013. 

Taylor Stein is a Fusion 360 evangelist for Autodesk, Inc., who has a background in mechanical design 

and engineering. He works hands-on with startups and individuals to take products from ideation to 

fabrication. Taylor is passionate about building relationships with the most talented designers and 

creators in the Bay Area, and providing them with the next generation of collaborative 3D product 

development software. 
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Redesign of a Motorcycle Swingarm 
The design and analysis of any product is a multi-step process and involves a product team that 

consists of many collaborators who are often spread across the country, and even the world. 

There are several challenges inherent in such projects such as effective communication, file 

sharing, and getting different software products to “play nice” with each other. In this class, the 

redesign of the swingarm for the Lightning electric motorcycle will be used as the framework for 

discussing these challenges, and more importantly, how a collection of Autodesk software was 

used to overcome them. 

 

The current swingarm on the Lightning electric motorcycle is manufactured from aluminum. As 

with any high-performance mode of transportation, reductions in weight translate to increases 

in performance and range so there is always a motivation to reduce the weight if possible. The 

swingarm was recognized as a candidate for light-weighting because it was known to be 

overdesigned. Composite materials were selected as the replacement material of choice due to 

their very attractive strength-to-weight and stiffness-to-weight characteristics. 
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Project Challenges 
Simulations (computation fluid dynamics, finite element analysis, etc) are commonly used to 

analyze the behavior of parts prior to fabrication. In order to run a simulation of a part, you must 

have a geometric representation of the part. Often, the geometry is created in a CAD program 

and then transferred to the analysis software where it is meshed. In order to be meshed, 

however, the geometry must be clean and small features that are unnecessary often interfere 

with the meshing process and create undesirable meshes.   
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A large number of files are generated with any project of significant scope. The file types are 

numerous and include PowerPoint presentations, PDFs, geometry formats (.stp, .iges, etc) and 

software specific formats for programs like Inventor, Nastran, and CFD. Further, every member 

of the team who creates these files traditionally sends them out via mass email and these 

emails can get difficult to organize and might even get deleted. Cloud-based technology is 

revolutionizing how product teams collaborate and Autodesk 360 is a platform that is 

specifically designed for product collaboration. More information on Autodesk 360 is given 

later. 

Autodesk Software 
The product portfolio offered by Autodesk is large, diverse, and expanding. Several Autodesk 

products are being used in the redesign of the Lightning swingarm and these products each 

address some of the concerns and challenges inherent in team based projects discussed 

above. Most of the products used here are commercially available but some are in the 

conceptual stage and can be downloaded and tested on Autodesk Labs. 
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Autodesk 360 
Recall that one of the problems of working with a decentralized team is that files are also 

decentralized. Autodesk 360 is a project-based collaboration tool that acts as a central 
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workspace. Since it is cloud-based, it acts as a central file repository where everyone on the 

team can upload and view files. Mobile access is available as well so viewing files, tasks, and 

the activity feed on your smartphone is a convenient option. 

 

A360 accommodates “lightweight viewables” which means that 2D and 3D files can be opened 

in the browser and dynamically manipulated in real time. 
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Fusion 360 
Fusion 360 is a cloud-based 3D CAD/CAM tool that integrates seamlessly with Autodesk 360. 

This means that a designer can open a shared geometry file, tweak a few parameters, and save 

the file on the cloud where it is available for review from other team members. Think of it as a 

collaborative-minded CAD/CAM product. 

 

 

 

SimStudio 
Still under development, SimStudio is a model preparation tool for Simulation Mechanical, CFD, 

and Moldflow. It provides a host of geometry cleanup, repair, and simplification tools in addition 

to standard geometry editing tools. It solves the problem of getting mesh-ready geometry for 

simulation products like CFD and FEA. The ability to repair geometry and remove unwanted 

features in a user-friendly environment sets SimStudio apart from traditional CAD programs. 
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Simulation Composite Analysis 
Simulating damage in composite structures is the cornerstone of Simulation Composite 

Analysis. Working as a plug-in to traditional FEA software programs, Simulation Composite 

Analysis goes well beyond linear analysis and allows the user to predict the onset and evolution 

of damage in composite structures. Users can determine the load ultimate load as well as the 

failure mode for any number of load cases and can explore how different configurations of the 

composite material affect the response of the structure. 

 


