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Executive Overview 
As companies seek to improve profitability and competitiveness, investments in the 
product development process can yield big returns. Empowering teams to make the best 
design decisions puts them in a great position to bring innovative, high quality, profitable 
products to market. 

Simulation can be a powerful tool for supporting better decisions. However, several steps 
during the simulation process can slow things down and prevent companies from taking 
full advantage of potential benefits. Understanding simulation challenges can help 
companies put the right capabilities in place so they may realize even more value from 
simulation tools. 

Simulation can be a powerful tool for supporting better decisions. 

What challenges do companies experience as part of the simulation process? What slows 
the process down? How do successful companies get the most value from simulation? To 
answer these questions, Tech-Clarity surveyed over 160 manufacturers about their 
simulation processes. The results were analyzed to identify the top challenges associated 
with preprocessing, preparing for the solver, and postprocessing. 
 
The research finds that: 

• Preprocessing is the most time consuming part of the simulation process, taking 
up 38% of total simulation time 

• Top challenges of preprocessing include finding problematic geometry, recreating 
CAD geometry, and defining assembly contacts 

• Top challenges of postprocessing involve the time invested in filtering through 
vast amounts of data 

The research also highlights the complexity of the environments in which analysts work. 
Companies report using 3.6 different CAD tools on average, with 84% using two or more 
CAD tools. Companies also work with 3.3 different solvers for analyses. This further 
aggravates the challenges associated with preparing models for analysis. 

Preprocessing is the most time consuming part of the simulation process,  
taking up 38% of simulation time 

Further analysis identified how Top Performing organizations address these challenges. 
Top Performers are those who are more successful than their competitors. Compared to 
competitors, they are more efficient, more innovative, produce higher quality products, 
and do a better job meeting cost targets. Some of the things they do to achieve this 
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success includes: 
 

• Automating many time consuming, tedious tasks associated with preprocessing. 
They are twice as likely to automate assembly contact definition and 4-times as 
likely to automate geometry clean up. 

• Maintaining flexibility and control so that models are not overly simplified and 
mesh size is appropriate. They are 52% more likely to have the ability to edit and 
control the mesh. 

• Using visual filtering and sorting tools to more easily review, analyze, and share 
simulation results. They are 2.2 times more likely than peers to visually filter 
results, which allows them to interrogate the results and quickly focus on areas of 
interest. 

• Ensuring their simulation solution works for their multi-CAD environment. They 
are 89% more likely than their peers to look for a simulation solution that has the 
ability to work with multi-CAD data. 

Top Performers are twice as likely to automate assembly contact  
definition and 4-times as likely to automate geometry clean up. 

In addition to examining the bottlenecks associated with simulation, this report provides 
guidance on best practices to address them. These practices will help product 
development teams get even more value from simulation so that they can make the right 
product decisions that will lead to more profitable products. 

 
Conclusion 
To beat the competition, companies need to develop products that are innovative and high 
quality, yet cost effective. Accomplishing this requires good decisions during 
development, and supporting design decisions drives many companies to make 
investments in the design process.  
 
Simulation tools enable companies to efficiently make better decisions about cost and 
quality. They also guide decision making around experimentation, which leads to greater 
innovation. However, there are several places that slow down the simulation process and 
impede overall product development. Looking at tools that improve the efficiency of 
these areas will enable better decisions. 

Best practices used by Top Performers enable them to beat the competition with 
more innovative, high quality products that meet cost targets. 
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Top Performing companies have implemented best practices to address many of the top 
simulation challenges. This helps them get even more value from their investments in 
simulation tools. As a result, they beat the competition with more innovative, high quality 
products that meet cost targets. These practices include automating time consuming, 
tedious tasks associated with preprocessing. They also use visual filtering and sort tools 
to review and share simulation results. As a result they can make better decisions, more 
efficiently, which helps them stand out from their competitors. They also look for tools 
that support multi-CAD data. This gives them flexibility to work with the data in their 
environment, no matter where it came from including others in the company, legacy data, 
suppliers, or customers. 
 

Recommendations 
Based on industry experience and research for this report, Tech-Clarity offers the 
following recommendations: 

• Invest in the development process to improve innovation, increase quality, and 
lower cost.  This represents the biggest opportunity to differentiate your products 
from the competition. 

• Leverage simulation tools to support goals to make products more competitive. 
Simulation provides insight into product behavior to not only identify problems 
early on, but to also understand the impact of trade-offs so that design decisions 
are better informed. 

• Automate tedious and time-consuming preprocessor tasks. This includes defining 
assembly contact, identifying problem geometry, and common workflows. 
Preprocessing is the biggest bottleneck of simulation. Automating these tasks will 
save time so that results are available sooner, more analyses can be done, and 
companies will realize even more value from their simulation tools. 

• Use meshing tools that provide automation as well as flexibility so that mesh size 
is appropriate. Meshing models is one of the most time consuming tasks of 
simulation. Automating it will save a lot of time, but flexibility enables options to 
make adjustments to mesh size when needed. For example, in critical 
performance areas, a finer mesh may be needed so that more calculations are done 
in that area for even greater accuracy or areas of little consequence can be given a 
larger mesh that will take less time to process. 

• Balance automated de-featuring with control so that models are not so simplified, 
analysis results are unreliable. De-featuring is also one of the biggest time sinks 
for simulation so automated de-featuring will save time, but having some control 
gives the analyst the flexibility to ensure features, such as tiny edges that create 
stress points, are not removed from the analysis.   
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• Reduce the time to evaluate multiple iterations with functions that automate re-
meshing a model with new parameters. With some solutions, when the analysis is 
rerun with new parameters, the mesh must be recreated, which adds time. The 
option to automatically re-mesh with new parameters means more iterations can 
be evaluated, without wasting time recreating the mesh each time. 

• Use postprocessing tools that make it easier to work with all the resulting data. 
The top postprocessing challenges are related to the overwhelming amount of data 
produced during analysis. Tools that make it easier to work with all of this data, 
such as visual filters and sorting tools, will make it easier to analyze the results. 

• Select tools that can work with multi-CAD data as needed. Companies report 
using 3.6 CAD tools on average which means they need simulation tools that can 
work with a variety of multi-CAD data. 

• Use a vendor who can provide needed support resources. Companies identify the 
availability of technical support as the most important quality of a simulation 
vendor. When help is available when it is needed, down time and frustration can 
be minimized as users can reach out and then move on with assistance from 
technical support. 
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Michelle is an experienced researcher and author. She has benchmarked over 7000 
product development professionals and published over 90 reports on product 
development best practices. She focuses on helping companies manage the complexity of 
today’s products, markets, design environments, and value chains to achieve higher 
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About the Research 
Tech-Clarity gathered and analyzed 160 responses to a web-based survey on designing 
and simulating products. Survey responses were gathered by direct e-mail, social media, 
and online postings by Tech-Clarity and Desktop Engineering.  

The respondents were comprised of 46% who were individual contributors. Another one-
third (32%) were manager or director level, and the remaining 22% from VP or executive 
levels. 

The respondents represented a mix of company sizes, including 32% from smaller 
companies (less than $100 million), 20% between $100 million and 25% greater than $1 
billion. 23% chose not to disclose their company size or did not know it. All company 
sizes were reported in US dollar equivalent.  

The responding companies were a good representation of the manufacturing industries, 
including Industrial Equipment and Machinery (30%), Aerospace and Defense (20%), 
Automotive (18%), High-tech and Electronics (15%), Life Sciences (14%), Consumer 
Products (9%), and others. Note that these numbers add up to greater than 100% because 
some companies indicated that they are active in more than one industry.  

The respondents reported doing business globally, with most companies doing business 
in the North America (85%), about one-third doing business in Western Europe (32%), 
Asia-Pacific regions (27%), Eastern Europe (10%), Latin America (13%), and Africa 
(5%). 

Respondents not directly involved in designing and/or manufacturing products were 
excluded from the analysis.  


