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Introduction 

Don’t believe everything you read. If there’s one truism 
of the Internet age, that’s it. And that’s the case even, 
or maybe especially, when it comes to CAD.  
For nearly 20 years, conventional wisdom steadfastly 
preached to drop 2D for 3D. And yet, despite the 
prevalence of that argument, not all organizations 
followed that advice. Findings from the 2D and 3D 
CAD Trends in Product Design study show that over 
4 in 10 organizations are adding 3D to 2D instead of 
replacing 2D with 3D. And they do so with good 
reason. Adding instead of replacing lets organizations 
avoid the disruption of ripping and replacing design 
tools. But it also lets them address many longstanding 
challenges of 2D that, per the study, include: 

• Difficulty detecting clash and interference 

• Few options to test form, fit and function 

• Drawings hard to read for non-engineers 

• Clients more impressed with 3D 

• Employees eager to use new technology 

 

An accurate snapshot of today’s CAD industry, however, 
isn’t just about a change from replacing to adding. As 
you read this, the sand is shifting beneath our feet. We 
are currently in the midst of a CAD Revolution where new 
modeling paradigms are coming to the fore and wildly 
different technologies are being integrated into cohesive 
suites. The changes promise to make CAD more 
accessible to other stakeholders in product development 
as well as increase design productivity for engineering 
organizations. But these changes raise new questions.  

• What exactly does it mean for those that are still 
using 2D and considering 3D?  

• Are the longstanding challenges of 2D addressed 
differently by new CAD technologies? 

Finding answers to the challenges of 2D and the 
related business issues is the purpose of this eBook. 
Here we’ll cover each challenge of 2D and the new 
ways they are addressed in the CAD Revolution. 
Because there are not only new options to add instead 
of replace, but also new capabilities that provide new 
value and make the transition easier. 

 

 

This eBooks makes several references 
throughout to a survey-based study 
titled 2D and 3D CAD Trends in 

Product Design. The study, 
conducted by PTC, includes responses from over 7,000 

individuals in product development organizations and was 
completed in September 2011. The full set of results is 

accessible at http://www.ptc.com/go/2d-3d. 
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Detecting Clash and Interference 
Where do we start? We start with one of the oldest 
problems of 2D of course: detecting clashes and 
interferences. Interestingly enough, a total of 48.7% of 
the respondents in this study cited this as one of the 
biggest drawbacks of using 2D. 

Visualizing Interferences in 2D 

Engineering drawings have long been the traditional 
deliverable that describes a product’s form and fit. 
Unfortunately, not everyone can read these drawings 
and construct the product or part spatially in their 
mind. And when that happens, it is easy to miss 
clashes and interferences. 

Traditional CAD Carries a High Price 

The traditional solution to this issue has always been 
straightforward: transition to 3D. Until recently, that’s 
always meant using parametric feature-based CAD. 
And although it can powerfully capture design intent 
and automating intelligent change, it requires 
investment. Users must climb a learning curve to 
understand new concepts such as parametrics and 
features. They also must continue to use the software 
regularly to maintain their knowledge and skills to be 
productive. 

CAD Revolution: Smarter 2D and Quicker 3D 

Fast-forward to today, and the technologies for 
catching clashes and interferences has advanced. New 
CAD suites offer smarter 2D that can auto crosshatch 
closed loop sections and group them more 
intelligently. That lets engineers visualize 2D drawings 
more easily and require less interpretation. 
Additionally, using CAD to build 3D models doesn’t 
require such a high tax as it did before. Instead of 
using parametric feature-based approaches, users can 
instead use direct modeling paradigms that don’t carry 
nearly as many complex concepts and intricacies. 

Final Thoughts 

Today, you’re no longer forced to exclusively use 
parametric feature-based CAD to catch clashes and 
interferences. Now, you can use smarter 2D that lets 
you do less interpretation as well as direct modeling 
approaches to build 3D models with far less work. 
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Presenting to Clients in 3D 
What’s the next most frequently encountered challenge 
in using 2D? You might be surprised, but findings from 
the study show that 47.8% of the respondents cited the 
inability to present in 3D to their client, whether that is 
updates in or to an ongoing project or an effort to 
secure a sales contract. 

Presenting to Clients in 2D 

You certainly can present to clients in 2D, but it might 
not be the most effective thing to do. Engineering 
drawings in 2D require a lot of interpretation. And in 
that way, they can be like modern art. Two people can 
look at the same drawing and see complete different 
things. When you are trying to identify and address 
open issues with clients, interpreting the same design 
in two different ways can end up being a bad thing. 

Traditional CAD Requires a Heavy Investment 

There are numerous organizations presenting 3D 
models to clients. But getting to that point can be a 
significant effort due to the nature of parametric 
feature-based modeling. It often requires users to 
carefully plan and manage how the model is built. And 
it can be hard to justify that much effort for a contract 
that may not be won quite yet. 
Making live changes can be another challenge. If 
you’re not careful, and even when you are, parametric 
feature-based models can fail. And what do you do 
when a customer requested change fails? 

CAD Revolution: The Right Mix for Fast Track Models 

There’s good news though. Recent modeling 
advancements have changed this scenario 
dramatically. With direct modeling approaches, users 
can create 3D models without significant effort. Also, 
seamless integration with parametric feature-based 
approaches provides automation for highly repetitive 
or configurable aspects of a design. Combined, they 
let users avoid rework and building 3D models quickly. 
And last but not least, direct modeling tools can be 
used to make client requested changes on the spot 
with a much lower threat of model failures. 

Final Thoughts 

In the past, building out 3D models with parametric 
feature-based CAD required significant time and 
resources. But today, integrated suites of modeling 
capabilities provide the right tool at the right time for 
the right job. 
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Testing Form, Fit and Function 
Over the course of the last decade, the use of 
simulation in the design phase has become popular. 
Given that most simulations require a 3D model, it's no 
surprise that 39.7% of the respondents to the study 
cited that 2D offers few options to test form, fit and 
function as a challenge. 

Using 2D for Simulations 

Can you use 2D drawings to setup simulations? 
Absolutely. However the ability to do so is limited. If 
sections are represented in front, side or top views, 
then they can be used for simpler 2D simulations. If 
you’re not that lucky, you have to construct cross 
sections as an extra effort. And while 2D simulations 
can provide insight, they don’t provide as complete of 
a picture of a productions function as 3D simulations. 

Manipulating Geometry with Traditional CAD 

While it’s obvious that creating 3D models created for 
design purposes can also be used for simulations, 
there are complications. Simulations often require 
simplifications or abstractions to the geometry. 
Tweaking models built out of features in such a way 
can trigger failures. And in the end, designers or 
analysts often spend a significant amount of time 
troubleshooting a failed model instead of setting up 
and running a simulation. 

New Solutions: Easier 3D, Integrated Simulation 

So what’s the new approach to simulation? Users can 
use direct modeling to modify or remove geometry 
without threat of model failures. Also, direct modeling 
is being integrated with parametric feature-based 
modeling, so tweaks can be passed back and forth. 
And lastly, simulation capabilities are increasingly 
being integrated into CAD software. This means there 
is less of a need to leave the familiar CAD environment 
for simulation ones. In all, users can spend more time 
simulating instead of troubleshooting. 

Final Thoughts 

Until recently, 2D simulations were limiting and 3D 
simulations required more work on geometry than 
analyses. Today, integrated suites that offer direct 
modeling, parametric feature-based model and 
simulation capabilities make simulation more 
accessible that it ever has been before. 
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Reading Drawings by Non-Engineers 
A couple decades ago, few outside engineering needed 
to get involved in the design process. But given today’s 
enterprise considerations of manufacturing, 
procurement and the like during design, a whole new 
set of stakeholders has a very real need to participate. 
That is one of the underlying reasons why 36.5% of the 
respondents in the study found the difficulty for non-
engineers to read drawings was a challenge. 

The Difficulty of Reading Drawings 

Why is it difficult for non-engineers to read drawings? 
It requires the person to interpret a 2D representation 
to construct a 3D model in their mind. That can be 
difficult for those in engineering much less non-
engineers unfamiliar with the activity. 

The Traditional Barriers to Going Drawingless 

Make no mistake, there have been many efforts to go 
drawingless. But that push has been stifled. 
Visualization software requires additional files that 
must be created from 3D models, adding extra IT 
laborious steps to the process. Furthermore, it has a 
different user interface than CAD software, which 
undermined its use by engineering. Combined, these 
special circumstances bogged down drawingless 
efforts. 

Integrated Visualization Part of CAD Suite 

Today, the story is changing. It's far easier to build 3D 
models with combinations of direct modeling and 
parametric feature-based modeling. But the 
integration of view and markup capabilities into CAD 
suites means organizations don't have to fiddle with 
extra viewable files. All one has to do is open a native 
CAD file. Furthermore, consistent user interfaces for 
authoring or viewing means both engineers and non-
engineers use the same application. 

Final Thoughts 

Modern design takes enterprise considerations into 
account during development. But asking non-
engineers to interpret 2D drawings or asking them to 
use visualization software with special requirements 
stifles that effort. Recent integration of view and 
markup into CAD suites eliminates special needs and 
lets the whole company use a single application. 

  
 
 

  



The New Answers to the Challenges of 2D 

 
7 

 

Subscribe or Follow Underwritten in part by PTC, all concepts and ideas 
developed independently, © 2011 LC-Insights LLC 

Competitors Using 3D Have Better 
Market Opportunity 

In a recovery economy, the story is all about 
outgrowing your competitors with great products. So 
it’s critically important to be able to generate new 
concepts and validate them quickly in terms of market 
and customer interest. 

Conceptualizing in a 2D Drawing 

While conceptualizing new products has never really 
been an explicitly defined procedure or process, the 
top, front and side views of an engineering drawing 
don’t necessarily provide the right tools for the job. 
And even if a concept is captured in the form of an 
engineering drawing, it’s not easy to validate or verify 
the concept with the market or potential customers. 
Remember, it’s not easy for non-engineers to read 
drawings. 

Conceptualizing with Parametric CAD 

While 2D drawings might not be the best form to 
capture concepts, developing new product ideas with 
parametric feature-based CAD can be a difficult as 
well. Hard-defined feature definitions can be overly 
constraining for users that want to explore different 
choices, options and alternatives for product designs. 
Furthermore, the people that come up with great 
product ideas might not use CAD at all.  
 
 

Conceptualizing with the Right Tools 

Times are different now. A number of technologies 
appropriate for concept design are being integrated 
into CAD suites. Digital sketching, which is similar to 
hand sketching only in electronic mediums, provides a 
great new alternative to the back of napkin sketches. 
The ability to sketch in 2D, in a similar fashion to 
engineering drawings, allows users to progress to 
something more defined. Direct modeling lets users 
push and pull on geometry in a freeform manner. And 
the best news is that these modeling technologies all 
work together so that design data can pass back and 
forth between them. 

Final Thoughts 

For the longest time, both 2D drafting and 3D 
parametric feature-based modeling dramatically 
underserved concept design. New CAD suites offer 
integrated sets of digital sketching, 2D sketching and 
direct modeling to fill the need. 
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 Summary 

Over the past couple of decades, there has been an 
incessant push in the industry to move organizations 
that use 2D drafting tools to 3D CAD. Over that course 
of time, the advantages of taking on 3D have changed 
little. But in the last three years, a revolution has 
started in the CAD industry. And the advantages of 
such a move has not only changed but also improved. 
The bullets below summarize how the top challenges 
of using 2D, per the 2D and 3D CAD Trends in 
Product Design study, have changed. 

The Highlights 

• Detecting Clash and Interference: Today, you’re no 
longer forced to exclusively use parametric feature-
based CAD to catch clashes and interferences. Now, 
you can use smarter 2D that lets you do less 
interpretation as well as direct modeling 
approaches to build 3D models with far less work. 

• Presenting to Clients in 3D: In the past, building 
out 3D models with parametric feature-based CAD 
required significant time and resources. But today, 
integrated suites of modeling capabilities provide 
the right tool at the right time for the right job. 

• Testing Form, Fit and Function: Until recently, 2D 
simulations were limiting and 3D simulations 
required more work on geometry than analyses. 
Today, integrated suites that offer direct modeling, 
parametric feature-based model and simulation 
capabilities make simulation more accessible that it 
ever has been before. 

• Reading Drawings by Non-Engineers: Modern 
design takes enterprise considerations into account 
during development. But asking non-engineers to 
interpret 2D drawings or asking them to use 
visualization software with special requirements 
stifles that effort. Recent integration of view and 
markup into CAD suites eliminates special needs 
and lets the whole company use a single 
application. 

• Competitors Using 3D Have Better Market 
Opportunity: For the longest time, both 2D 
drafting and 3D parametric feature-based modeling 
dramatically underserved concept design. New CAD 
suites offer integrated sets of digital sketching, 2D 
sketching and direct modeling to fill the need. 

Final Thoughts 

Many have heard about the move to 3D for so long, they 
simply tuned it out. But in the last few years, the story of 
adding 3D to 2D or even replacing 2D with 3D has 
changed quite a bit. It might be worth your time to listen 
again. 
For more information on the 2D and 3D CAD Trends 
in Product Design study and other tools, visit 
http://www.ptc.com/go/2d-3d. 
 


