
 

! Today, many companies 
continue to use multiple CAD 

applications, delaying 
consolidation because of the 

design exchange challenges it 
might incur. New CAD 

application advances in 
working with 3D models in 

many formats, however, mean 
it is possible to reverse that 

trend. CAD consolidation truly 
is feasible again. 
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No!one!plans!to!run!multiple!CAD!
applications,!but!it!happens!nonetheless.!

And regrettably, it’s often out of our control. Ironically, 
CAD diversification is often initiated completely 
outside of engineering through corporate acquisition. 
Multiple engineering departments, formerly from 
separate companies using different CAD applications, 
suddenly need to work seamlessly together. Each 
organization frequently brings thousands of models 
and drawings with them in a wide range of format.  

Soon enough, designers and engineers are trading 
files in neutral formats like IGES and STEP. That, 
inevitably, leads to many hours fixing geometry 
broken by translation. In fact, findings from the 3D 
Collaboration and Interoperability study show that 49% 
of engineers spend over 4 hours a week on this activity 
alone. From an engineering productivity perspective, 
the next step is logical: consolidate to a single CAD 
application. Such a change promises to at least stop 
the proliferation of files in such a range of formats. 
Making the change, however, is far from easy. 

Attempts to consolidate to a single CAD application 
unearth a host of issues. Models and drawings, 
originally developed in an assortment of formats, need 
to be opened by the one CAD application chosen as 
the organization’s standard. How can those files be 
translated cleanly? Additionally, change is inherent to 
the design cycle. How can that design data be changed 
once it is translated into the chosen CAD application? 
Furthermore, how can those models in those different 
formats be fit together into assemblies? 

Fortunately, the answers to these tough questions 
have improved recently. In the past five years, there 
has been a infusion of new capabilities into CAD 
applications, including abilities to cleanly translate 
models, modify them quickly as well as propagate 
design change to their associated deliverables. By 
consolidating CAD applications, companies can 
conserve their budgets and dedicate more time for 
design instead of fixing broken geometry. 

That's where this eBook comes in. It provides an 
overview of these capabilities, how they function as 
well as their implications for companies that working 
with design data in many CAD application formats. 

For decades, many considered CAD diversification 
simply as a cost of doing business. But that’s no 
longer the truth. CAD consolidation truly is feasible 
again. 
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Achieving!Clean!Model!Translation!

When it comes to consolidating CAD applications, the 
ability to cleanly translate models from a variety of 
CAD formats is a critical step. It is highly difficult to 
perform many fundamental value-add activities like 
checking for interference, calculating mass properties 
and much more without it. 

The!Challenges!to!Clean!Geometry!Translation!

While critical, translating models cleanly is no easy 
task. CAD applications use geometry kernels, 
specialized computational engines that often use 
proprietary methods, to calculate the size, shape and 
location of geometry to varying degrees of accuracy. 
The differences between these geometry kernels, and 
thus the CAD applications themselves, are the root 
cause of broken geometry as it is translated. This 
stands as a major obstacle to CAD consolidation. 

Regardless of how clean a model is translated, another 
important but subtle challenge to CAD consolidation is 
the form that translated geometry takes once it is in 
another CAD application. Specifically, there are 
limitations on how non-analytic geometries can be 
manipulated or modified because it is not clear to 
geometry kernels how they can be extended or 
trimmed, even if they are translated cleanly. In 
contrast, analytic geometric shapes are well known by 
most geometry kernels and, therefore, CAD 
applications know how to change them. If 
organizations want to be able to modify models once 
translated, they must come over as analytic shapes. 

Capabilities!Facilitating!Clean!Translation!

In the past, there were no acceptable solutions to 
these two challenges. Consequently, companies 
shifted away from CAD consolidation. In recent years, 
progress has been made in the form of new 
capabilities, including the ability to:  

• Open Native Models: In the past decade, 3D 
visualization tools have introduced and refined 
the ability to open models in native CAD 
formats. Recently, these capabilities have been 
incorporated into the CAD application 
themselves, offering a clean translation 
alternative to neutral formats. 

• Translate Geometry as Analytic Shapes: 
Another important advancement is not just the 
clean translation of models, but also the 
translation of geometry as analytics shapes that 
can be manipulated. This improvement is 
primarily due to the integration of Direct 
Modeling tools, which rely on analytics shapes 
for editing, into many CAD applications. 

• Mend Broken Geometry: Last but not least, the 
ability to quickly fix the geometry of translated 
models has significantly improved. This also 
comes from the integration of Direct Modeling 
tools into many of the CAD applications 
available today. 

The ability to quickly get to a cleanly translated model 
has greatly improved over the past five years. This 
comprises the first of three groups of capabilities that 
can enable CAD consolidation. 
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Enabling!and!Propagating!Geometry!Change!

Because designers and engineers iterate and explore 
different alternatives and options, designs updates are 
chaotic. If they are collaboratively engineering a 
product across a supply chain, it is critical that all 
parties gain visibility into those changes. 

The!Challenge!to!Translated!Geometry!Change!

Over the past twenty years, parametric features have 
been the primary mechanism used to drive design 
change. Translation through neutral formats, however, 
strips those features out of models. Once translated, 
there traditionally has been no mechanism to change 
models, even if they were brought over cleanly. This is 
yet another driver of CAD diversification, as teams 
needed some way to suggested design changes. 

A different challenge exists in the form of change 
propagation. During the transition to a single CAD 
application, many other legacy CAD applications may 
still be in use. During that time, it is important that all 
parties are aware of design changes, even if they are 
made in the legacy CAD applications. To date, teams 
have often re-translated models to see updates or 
settle for outdated models, introducing risks to design 
decisions. Frankly, neither are acceptable options. As a 
result, most organizations keep many CAD 
applications to avoid such situations. 

Capabilities!Aiding!Translated!Geometry!Change!

As was the case with clean translation, there have been 
few good solutions to enable and propagate changes 

to translated models. Like cleanly translating models, 
this has been another field of progress for CAD 
applications, including new capabilities that: 

• Directly Edit Translated Models: The broad 
acceptance of Direct Modeling capabilities, 
which allow the push and pull modification of 
geometry, offers new and far more viable option 
for modifying translated models. 

• Apply Parametrics to Translated Models: Such 
Direct Modeling changes, however, aren’t 
limited to simple interactive changes. 
Parameters can be used to drive modifications 
as well, even outside the use of features. 

• Recognize Intelligence in Translated Models: 
An alternative to the utilization of Direct 
Modeling approaches has been the effort to 
identify how a model was originally built and 
recreate its feature history. The reconstructed 
features can then be used for updates. 

• Propagate Design Updates: Another significant 
advantage to opening models in their native 
format is associativity. When a change is made 
to the original in a legacy CAD application, the 
modification is propagated to the translated 
model in the other CAD application. 

More than five years ago, few thought these 
capabilities would be feasible today. But these 
improvements are in use now. This comprises the 
second of three groups of capabilities that can enable 
CAD consolidation. 

http://www.lifecycleinsights.com
http://linkd.in/18cJOfp
http://on.fb.me/1gG2zlE
http://bit.ly/1gG2vSX


CAD!CONSOLIDATION:!REWRITING!THE!RULES!OF!DESIGN!EXCHANGE!

 5!page!

Propagating!Change!to!Deliverables!

There's no doubt that part models are vital. However, 
they aren't the only items of value created in CAD 
applications. With drawings, designers and engineers 
lay down views of the model, documenting the design 
for manufacturing. With assemblies, many parts can be 
pulled together to virtually check a product. Each of 
these is associative to the original model, such that a 
change anywhere is shown everywhere. 

The!Challenges!of!Associative!Deliverables!

Practically every CAD application today can propagate 
a change from a part to drawings and manufacturing 
models. However, when a part has been translated into 
another CAD application, that associativity is lost. You 
certainly can create drawings and manufacturing 
models with translated parts. But a change made to 
the original part doesn’t propagate to the translated 
one, rendering drawings and other models outdated. 
Many organizations keep many different CAD 
applications around so that as an external party makes 
a change to a 3D model, they can update any related 
deliverables. This, in turn, drives CAD diversification. 

Although it is a more nuanced problem, building 
assemblies out of translated parts introduces a very 
similar problem. Assemblies can be created out of 
translated parts. The problem, just as was the case 
with drawings and manufacturing models, arises when 
the original part is modified. Those changes don’t 
propagate to the translated part, leaving the assembly 
not only obsolete, but also misleading for those 
referencing it for design and downstream purposes.  

Capabilities!Facilitating!Associative!Deliverables!

Given the more fundamental obstacles driving CAD 
diversification, few organizations have even 
considered that these issues might be solvable. But 
recent advances with CAD applications have offered 
some real promise to addressing them, including the 
ability to: 

• Drive Automatic Updates: Translating models 
in their native format not only promises cleaner 
geometry, but maintain associativity. As the 
model updates in the original CAD application, 
drawings and manufacturing models referencing 
those parts are also associatively updated. This 
can be done with a single CAD application 
instead of maintaining many of them. 

• Build Multi-CAD Assemblies: The advantages 
of opening models in their native formats also 
extend to assemblies. As models are modified in 
their original CAD application, the assembly, 
even though it exists in a different CAD 
application, updates. Again, this can be done 
with a single CAD application. 

Until recently, organizations that wanted to 
associatively update drawings, manufacturing models 
and assemblies automatically based on supply chain 
models had to do so with a plethora of CAD 
applications. The ability to open models using native 
formats, however, finally provides a more tasteful 
alternative. It stands as another path to CAD 
consolidation instead of diversification. 
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Summary!and!Conclusion!

This eBook has covered a range of important topics for 
CAD consolidation. It details the challenges to 
consolidation efforts. It also describes the recent 
advances with CAD applications that address those 
challenges. Here’s a recap of the important points. 

Achieving!Clean!Geometry!Translation!

Translation problems arise because of the differences 
in the kernels used by CAD applications to calculate 
the shape, size and location of geometry. Recent 
advances in CAD applications mitigate them, however, 
including the capability to: 

• Open Native Models 

• Translate Geometry as Analytic Shapes 
• Mend Broken Geometry 

Enabling!and!Propagating!Geometry!Change!

Translation strips parametric features, the mechanism 
to make changes, out of models. Also, modifications 
made in the original CAD application do not propagate 
to translated models. New capabilities address these 
problems, including the capability to: 

• Directly Edit Translated Models 

• Apply Parametrics to Translated Models 
• Recognize Intelligence in Translated Models 
• Propagate Design Updates 

Maintaining!Deliverable!Associativity!

Translated models do not associatively update when 
the original is changed. As such, drawings 
manufacturing models and assemblies using 
translated models can easily fall out-of-date, a 
dangerous proposition in today's world of fast moving 
design. Improvements have been made in these areas 
that address these problems, including capabilities to: 

• Build Multi-CAD Assemblies 

• Drive Automatic Updates 

To date, CAD diversification has been the smart move 
to deal with the ugly realities of design data exchange. 
But today, thankfully, new capabilities of modern CAD 
offer realistic alternatives to purchasing and 
maintaining many applications. It's true: CAD 
consolidation is feasible again. 

For more information about design data exchange and 
CAD consolidation, visit the PTC’s resource center. 
Underwritten in part by PTC, all content developed 

independently, © 2013-2014 LC-Insights LLC.  
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