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International Copyright Information

This manual is subject to International Copyright as shown herein and unauthorized reproduction is not permitted. Contact one of the
associations below to discuss reproduction permission. If translated, this manual has been translated and published for guidance only and is
intended to help the understanding of the official English version.

AIAG Copyright and Trademark Notice

The contents of all published materials are copyrighted by the Automotive Industry Action Group unless otherwise indicated.
Copyright is not claimed as to any part of an original work prepared by a U.S. or state government officer or employee as part of
the person’s official duties. All rights are preserved by AIAG, and content may not be altered or disseminated, published, or
transferred in part of such content. The information is not to be sold in part or whole to anyone within your organization or to
another company. Copyright infringement is a violation of federal law subject to criminal and civil penalties. AIAG and the
Automotive Industry Action Group are registered service marks of the Automotive Industry Action Group.

© 2005 Automotive Industry Action Group

ISBN: 978-1-60-534031-99

The Strategic Automotive Standards Industry Group (SASIG) is a global consortium of
standards organizations. Members of this consortium include Japan Automobile Manufacturers
Association (JAMA) in Japan, Verband der Automobilindustrie (VDA) in Germany, Japan
Automobile Parts Industry Association (JAPIA), Groupment pour I'Amelioration des Liaisons
dans I'Industrie Automobile (GALIA) in France, ODETTE-Sweden and Automotive Industry
Action Group (AIAG).

The DEV SASIG initiative will allow the automotive industry worldwide to work toward global
common Digital Engineering Visualization processes and standards. It will also provide a
common voice in representing interoperability and functionality issues with DEV vendors, thus
facilitating the global communication and sharing of engineering data.
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FOREWORD

Tooling changes account for much of the waste in the product development cycle within the
automotive industry. Such changes can be significantly reduced by utilizing currently available
Digital Engineering Visualization tools to identify potential design changes early in the
development cycle.

This document identifies what Digital Engineering Visualization technology is, and how it can be
utilized. From within the Automotive OEM & Supplier membership, key players have made a
concentrated effort to identify the tools and technologies that can significantly enhance the
industry’s ability to decrease its costs and time to market. The document also covers the who,
when, where, and why of utilizing Digital Engineering Visualization tools.

Implementing the tools and processes outlined in this guideline will help enable global
engineering collaboration and standards within the worldwide automotive industry.
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Digital Engineering Visualization Workgroup

Today: Future:
2D Drawing 3D Annotated Model

INTRODUCTION

The SASIG Digital Engineering Visualization work group has developed this document to assist
those who are using, or thinking of using, Digital Engineering Visualization tools. The objective
is to improve the communication of 2-Dimensional (2D) and 3-Dimensional (3D) engineering
data throughout the extended enterprise.

The mission of the work group is to establish globally accepted practices, guidelines,
technologies and standards that facilitate implementation of Digital Engineering Visualization,
enabling collaboration within/between OEMs and suppliers.

Digital Engineering Visualization (DEV) is defined by the SASIG DEV work group as follows:

Processes/tools that allow non-CAD users access to 2D and 3D graphical engineering
information including CAD, CAE, CAM, FEA and drawings (CAx). (Most non-graphical
information is not considered in scope for this team, i.e., Word, Excel, PowerPoint,
Outlook, etc.)

Visualization tools provide organizations a cost-effective method for viewing, interrogating, and
marking up engineering data. This can be accomplished through the use of a PC as opposed to
an engineering workstation and without the users having to learn complex CAD systems. Most
visualization software packages are CAD-independent and allow users to view data originally
created in different CAD systems.
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This document will identify the basic functions available in DEV tools, by whom they should be
used, and when they can be used throughout the product development process. When these
tools are available throughout the organization, access to 2D and 3D engineering data is
available to the extended enterprise. Used effectively, DEV tools will improve productivity,
reduce time to market, dramatically reduce the number of changes required, and improve the
overall quality.

This document should provide the following assistance:

¢ Reduce the time required to research DEV tools.
e Provide an understanding of what DEV tools can do.
o Enable a product development process that is visualization-centric instead of CAD—centric.

o Help identify the business processes where visualization can dramatically increase
productivity and quality while significantly reducing total cost.

e Enable real-time collaboration worldwide.
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1.0 DIGITAL ENGINEERING VISUALIZATION

1.1 What Is Digital Engineering Visualization?

Digital Engineering Visualization (DEV) is defined by the SASIG DEV work group as follows:
Processes/tools that allow non-CAD users access to 2D and 3D graphical engineering
information including CAD, CAE, CAM, FEA, and drawings (CAXx).

DEV tools typically have these features:

e Lightweight format
o Capability to run on user desktop (low end PC)
o Relatively easy to use, little training required, appropriate for casual users
o Extended enterprise usage
Users
A
10000 / Data Consumers \
Digital
5000 : .
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1000
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1.2 Why Use Digital Engineering Visualization?

This section will outline the benefits of using DEV within the enterprise. DEV will affect various
business drivers, improve communication, and reduce hardware and software costs. DEV tools
are relatively easy to learn and can be used productively throughout the enterprise by casual
users seeking engineering information. DEV tools provide the enterprise with complete access
to design data throughout the product lifecycle. Case studies have shown that the use of DEV
enables companies to dramatically reduce the number of engineering changes required late in
the development process and in production. This also allows easy and intuitive access to all
necessary information for all members of the enterprise, even if they possess minimal
knowledge regarding engineering drawings.

Product development will be highly impacted by the use of DEV tools. DEV tools will enable
engineers to interrogate the design as it is being developed. This gives the engineer greater
control and understanding of the design by providing immediate access to the CAD data at any
design stage, without a dependency on CAD software or dedicated designers. Engineers are
also able to use the tools to collaborate on CAD data with others throughout the extended
enterprise. These collaborative processes and data sharing occur without impact to the master
model or design. These processes will reduce engineering cost by eliminating the need for
engineering drawings and print rooms.

DEV tools can also dramatically impact manufacturing costs, timing, and quality. Costs and
timing are reduced, as manufacturing will now have access to early design intent data. Early
access to the data allows manufacturing to provide feedback to product engineering when the
design negatively impacts manufacturing processes. It also allows manufacturing engineering
to begin tooling development earlier in the product lifecycle due to the early availability of the
data. Early access to the data will allow more of the issues/problems that typically arise after
tooling to be identified and eliminated. This will reduce the number of premium hours needed
and the need for costly changes at the tool shops. The reduced number of tool changes leads
to higher tool quality. Higher quality tools in turn require less maintenance.

Early access to the data and a reduced number of changes will reduce the amount of time
required for product and tooling development. This can help reduce overall time to market.

DEV tools operate in multiple operating systems environments. The DEV files are usually much
smaller (10-25 %) than the master CAD file and contain varying levels of detail that the DEV
tools dynamically access in a viewing session. Because of the reduced file size, most users will
be able to use their current desktop PCs to access the visualization data. This reduces the
need for and the cost of acquiring additional hardware. Those needing to perform additional
analysis or needing to look at large parts or assemblies may require a higher-end machine. In
addition to hardware cost savings, DEV software costs are also generally less than CAD
software.

DEV viewer licensing fees typically range from free to ~$500 for base 2D viewers and up to
~$5000 for advanced 3D viewers with analysis capabilities. Many vendors have licensing
schemes for both node-locked (license dedicated to one machine) and floating (shared)
licensing. Generally, floating licenses cost more than node-locked but offer the flexibility to
provide access to more users with fewer licenses.
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