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ABSTRACT
In this engineering.com research report, we discuss the rising role of
simulation and the paradigm shift commonly called the democratization
of simulation. In particular, we’ll focus on how SOLIDWORKS users
can take advantage of simulation-driven design through two analysis
tools: SOLIDWORKS Simulation, an integrated simulation platform for
SOLIDWORKS that attempts to give CAD users quick and intuitive access
to simulation capabilities; and 3DEXPERIENCE WORKS, a cloud platform
with several simulation capabilities that extends the functionality of
SOLIDWORKS Simulation for more comprehensive analysis.
Readers of this report will learn:
• What is simulation-driven design, and why should I care?
• How to take advantage of simulation-driven design.
• The features of SOLIDWORKS Simulation and the analysis tools available in
3DEXPERIENCE WORKS.
• The merits of desktop versus cloud simulation.
• How to choose a simulation solution.
• And much more.
Thank you for downloading this report. We hope you find it valuable.

Roopinder Tara
Director of Content
engineering.com
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INTRODUCTION
Products are becoming more complex. Development timelines are
compressing. Competition is rising and costs must shrink.
Is simulation the answer?
Simulation has been an integral part of product design for decades, but
many believe it has even more to offer. The increasing pressure to innovate,
coupled with advances in computing hardware and simulation software,
means that simulation is poised to play a starring role in the future of design.
But in order for that to happen, simulation must cast a wider net for itself.
Once confined to the ivory desktop towers of analysts, simulation is starting
to creep up the development cycle and make its way to the CAD designers.
This process has a few names: the democratization of simulation, pervasive
simulation—even a revolution in simulation. Whatever you call it, one of its
aims is to enable simulation-driven design.
This report will discuss how and why simulation is trending toward
democratization, and how to make the most out of this paradigm shift. We’ll
focus our attention on SOLIDWORKS Simulation, an integrated analysis
platform that is readily accessible to CAD designers, and the simulation
tools available on 3DEXPERIENCE WORKS, a cloud portfolio that provides
advanced simulation tools to SOLIDWORKS users as part of Dassault
Systèmes’ 3DEXPERIENCE platform. We’ll look at the merits of each tool and
how each can further the goal of simulation-driven design.

SIMULATION-DRIVEN DESIGN
Simulation-driven design promises many benefits. Used early in the design
process, simulation can enable faster iteration and better decisions. It can
reduce the number of physical prototypes and the duration of physical
testing, saving time and money.
Of course, the goal of simulation democratization is not to eliminate
analysts—there is still a place for thorough, expert validation. But by giving
basic and even advanced simulation capabilities to CAD designers up front,
they can make more informed design decisions and provide analysts with
fewer and more useful models.
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SOLIDWORKS SIMULATION
Many users of SOLIDWORKS will be familiar with SOLIDWORKS Simulation, a
finite element analysis (FEA) tool that can be added on to the SOLIDWORKS
interface. The integration of the two tools is a large step in the direction of
democratization. By having a unified environment for CAD and simulation,
engineers and designers can incorporate simulation into their workflow
quickly and seamlessly.

3DEXPERIENCE WORKS SIMULATION SOLUTIONS
For users who need more advanced simulation capabilities than those
offered in SOLIDWORKS Simulation, 3DEXPERIENCE WORKS provides
cloud-based analysis tools that offer direct compatibility with SOLIDWORKS
models. Though it’s a step further than the integrated environment of
SOLIDWORKS Simulation, it offers a quick avenue to advanced simulation
for engineers looking for rapid feedback on design decisions.
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SIMULATION-DRIVEN DESIGN
The democratization of simulation is a new term, but it is not a new concept.
For as long as simulation software has co-existed with CAD, there have been
those who pushed for more overlap between the two. However, in the early
days of FEA, running a simulation was a complex procedure that required
a lot of expertise. You had to understand the ins and outs of meshing your
model, know the details of the solver you were using and ensure you were
applying your loads and boundary conditions properly. It was a specialized
skill that rightly demanded a specialist: the simulation analyst.
Today, simulation software has advanced significantly. The solvers
themselves are more robust and capable, but the interface and accessibility
has also undergone major improvements. There are now tools to automate
much of the simulation process, particularly pre-processing, which means
that users can set up and run a simulation without needing to understand
exactly what is beneath the hood. There is still a place for that knowledge,
of course, and analysts remain the arbiters of simulation fidelity. But the
capabilities of simulation are opened up to more users.
Proponents of simulation democratization have presented the analogy of
GPS, the global positioning system. An amazingly sophisticated technology
that involves dozens of satellites and a healthy knowledge of general
relativity, GPS capabilities are nonetheless accessible to every person on
Earth who owns a smartphone. You don’t have to be Einstein to open up a
map and instantly determine your location. The complexity under the hood
is hidden from the user; nonetheless, she learns where she is within five
meters anywhere on the planet.

THE IMPORTANCE OF EARLY SIMULATION
But why pursue the democratization of simulation? If you’re going to have
analysts perform the validation anyways, why bother giving simulation tools
to anyone else?
Simulation is an incredible tool that can provide insight throughout the
design process. Long before the analysts are sent a design to validate, CAD
designers can use simulation to guide their process. Is this rib too thin?
Should I move that hole over there? Is this shape optimal? There is a lot to
say for engineering experience and intuition when making these types of
design decisions, but quick and easy access to simulation can help keep a
design on track. Untenable design routes could be nipped in the bud and
engineers could spend more time refining promising designs. Upfront in
the design cycle, simulation acts as a guide; later on, with the analysts at the
helm, more detailed simulation serves to validate and confirm.
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“We want to empower our designers to have all the knowledge as early in
the design process as they can,” said Mai Doan, Senior Product Portfolio
Manager for 3DEXPERIENCE.
With designers empowered to perform simulation early in the process, the
analysts can spend more time validating designs that have already been
vetted for obvious points of failure. Reducing the amount of back-andforth needed between designers and analysts means that products can be
designed in less time—and with less physical prototyping.
“By allowing this virtual prototyping early in the design process, you can
influence and improve the final design before the design changes become
more costly,” Doan continued. “The result is that our designers are able to
deliver more impactful innovations and changes at a lower cost because
they don’t have to wait until the end of the development cycle to run a
virtual prototype.”

BENEFITS OF SIMULATION-DRIVEN DESIGN
The potential benefits of simulation-driven design are too big to ignore. A
2019 study released by Lifecycle Insights reported that on average, design
teams perform 2.6 rounds of prototyping and testing per project.1 Each
round of prototyping and testing costs an average of $46,720 and takes 30
days to complete. If even a fraction of this process could be eliminated with
upfront simulation, design teams stand to save an enormous amount of
time and money—crucial advantages in today’s competitive landscape.

Figure 1. Brazilbased Brudden
Equipment uses
SOLIDWORKS
Simulation
Premium to
drive the design
of its awardwinning fitness
equipment.
(Image courtesy
of SOLIDWORKS.)
https://www.lifecycleinsights.com/resource-library/cloud-enabled-digital-transformation-of-productdevelopment/
1
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Upfront simulation has in fact been shown to reduce prototyping and
testing. A 2017 study from the Aberdeen Group, called “Virtual Prototyping
vs. Traditional Product Development,” revealed that manufacturing
companies that pursue simulation-driven product development reduce the
cost and time of physical prototyping by an average of 10 percent compared
to companies that prefer the traditional approach.2 Overall product
development timelines were an average of 13 percent lower for companies
utilizing simulation-driven design.
SOLIDWORKS customer Brudden Equipment testifies to this benefit. A
Brazil-based manufacturer of agricultural machinery and fitness equipment,
Brudden standardized on the SOLIDWORKS platform in 2007 and has found
particular value in SOLIDWORKS Simulation.
“Before we implemented SOLIDWORKS, most finite element analysis
was outsourced to a consultant, primarily for validation at the end of
development,” explained Victor E. F. Xavier, Engineering Manager at
Brudden Equipment. “Using SOLIDWORKS Simulation Premium and the
analysis capabilities of SOLIDWORKS Premium, we now run analyses more
frequently and as part of initial design. Instead of needing four or five
physical prototypes during development, we now require only two or three.
We have not only enjoyed a 40 percent reduction in prototyping costs as a
result, we have also improved product quality, expanded our knowledge of
design performance and increased our confidence in our products.”3

2
https://www.solidworks.com/sw/resources/simulation-aberdeen-evaluating-virtual-prototypingconfirmation.htm
3
https://www.solidworks.com/story/brudden-equipment-ltd
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INTEGRATED ANALYSIS WITH
SOLIDWORKS SIMULATION
To realize the benefits of simulation democratization and use the technology
to drive product development, engineers and designers need access to
powerful yet simple simulation tools—better yet, tools that naturally fit into
their existing workflows.

SIMULATIONXPRESS
For SOLIDWORKS users, the simplest simulation option is a tool called
SimulationXpress. This is a basic FEA tool that comes packaged with
every seat of SOLIDWORKS. SimulationXpress offers basic linear analysis
capabilities and is limited to single parts in SOLIDWORKS Standard and
Professional. SimulationXpress guides users through simple study setups
and reports on simple stresses and displacements.
Though it is integrated directly within SOLIDWORKS, making it easily
accessible to CAD designers, SimulationXpress lacks the features
and functionality necessary for truly useful simulation-driven design.
SOLIDWORKS Premium, the most advanced version of the CAD platform,
expands on the capabilities of SimulationXpress. For example, it allows users
to run studies on assemblies rather than just single parts. However, even in
SOLIDWORKS Premium, the simulation capabilities remain quite limited.

Figure 2.
Screenshot of
results from
SOLIDWORKS
SimulationXpress.
(Image courtesy of
SOLIDWORKS.)
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SOLIDWORKS SIMULATION
All SOLIDWORKS users, regardless of whether they use SOLIDWORKS
Standard, Professional or Premium, have access to advanced simulation
tools in the form of an add-on product called SOLIDWORKS Simulation.
SOLIDWORKS Simulation provides much deeper capabilities than those
found in SimulationXpress or SOLIDWORKS Premium.
Like SimulationXpress, SOLIDWORKS Simulation integrates directly within
SOLIDWORKS, leveraging existing configurations and materials, and
utilizing the same user interface of menus and toolbars that are already
familiar to users. SOLIDWORKS Simulation guides designers through FEA
simulations step by step to make the process as quick and intuitive as
possible. It offers a full range of analysis types including linear and nonlinear
static analysis, frequency analysis, thermal analysis, topology studies,
parametric optimization, fatigue analysis, time and motion event analysis
and many more.
SOLIDWORKS Simulation is powered by the COSMOS FEA solver, first
released in 1983 by the Structural Research and Analysis Corporation (SRAC).
After the first release of SOLIDWORKS in 1995, COSMOS quickly offered an
integrated add-on called COSMOSWorks for users of the then-new CAD
program. In 2001, SOLIDWORKS acquired SRAC and in 2008, the name
COSMOSWorks was changed to SOLIDWORKS Simulation.
“SOLIDWORKS Simulation is the result of more than 30 years of continued
innovation and development work into our tool,” Doan reflected.

STANDARD, PROFESSIONAL AND PREMIUM
Like SOLIDWORKS itself, there are three versions of SOLIDWORKS
Simulation: Standard, Professional and Premium. SOLIDWORKS Simulation
Standard offers the most essential simulation functionality including linear
static analysis, FEA modeling, motion analysis and more. SOLIDWORKS
Simulation Professional adds capabilities such as thermal analysis, frequency
studies and topology studies, while SOLIDWORKS Simulation Premium goes
even further with linear dynamic studies and nonlinear analysis. Here’s a
comparison of the three options:
All three versions of SOLIDWORKS Simulation are available as a perpetual
license. SOLIDWORKS Simulation allows users to unlock additional
simulation capabilities if and when they require them—users can upgrade
from one version to another by simply paying the cost difference.
Beyond the structural simulation capabilities offered in SOLIDWORKS
Simulation, SOLIDWORKS also offers standalone solutions for computational
fluid dynamics, called SOLIDWORKS Flow Simulation, and plastic injection
molding, called SOLIDWORKS Plastics.
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Figure 3.
Comparison of
SOLIDWORKS
Simulation
Standard,
Professional,
and Premium.
(Image courtesy
of SOLIDWORKS.)

HOW ACCURATE IS SOLIDWORKS SIMULATION?
SOLIDWORKS Simulation is designed to be leveraged by SOLIDWORKS
users as an integral part of their design process. It hides much of the
complexity of other FEA tools in order to provide a simplified simulation
workflow that promotes quick ideation and exploration.
Despite this, SOLIDWORKS Simulation remains an accurate tool for analysis.
While it can be supplemented in the later stages of product development
if necessary, SOLIDWORKS Simulation delivers highly accurate analysis
results to designers and ensures that the decisions they make are informed
by realistic behaviour. For the 2019 version of SOLIDWORKS Simulation,
SOLIDWORKS released a report on the application’s accuracy based on
guidelines given in the Guide de validation des progiciels de calcul de
structures (Structural Analysis Software Validation Guide) published by
AFNOR (Association Française de NORmalisation, or French Standardization
Association).4

4
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The validation report examined 101 examples of analyses in SOLIDWORKS
Simulation, including linear static, vibration, dynamic response, thermal and
nonlinear analyses. The simulation results from SOLIDWORKS Simulation
were typically within 1 percent of the reference values given by AFNOR,
indicating that SOLIDWORKS Simulation provides realistic results across
analysis types. Figure 4 shows an example of a structural mechanics
simulation in which SOLIDWORKS Simulation matched the AFNOR
reference values within the range of 0 to 1.6 percent.

Figure 4.
Example from
SOLIDWORKS
Simulation 2019
validation report.
(Image courtesy
of SOLIDWORKS.)

Another report examined the accuracy of SOLIDWORKS Simulation given
a set of analysis benchmarks provided by NAFEMS, the National Agency
for Finite Element Methods and Standards.5 The report includes linear
static benchmarks, non-linear analysis benchmarks, thermal benchmarks,
natural frequency benchmarks, forced vibration benchmarks and composite
benchmarks. According to the report, for the majority of benchmarks,
SOLIDWORKS Simulation provided results within 2 percent of the reference
values.

5
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Figure 5.
Example
from NAFEMS
Benchmark
Problems report.
(Image courtesy
of SOLIDWORKS.)

CAPABILITIES OF SOLIDWORKS SIMULATION
Now we’ll take a look at some of the major types of simulations available in
SOLIDWORKS Simulation.
Structural Analysis
Structural simulations in SOLIDWORKS Simulation empower designers
to immediately evaluate the structural integrity of their designs, without
having to leave their CAD workspace. The linear static analysis tools reveal
stress, strain, displacements and factors of safety for a model based on
the specified loads, and the results are displayed directly on top of the
SOLIDWORKS CAD model. The default analysis assumptions are static
loads, small deflections and elastic linear materials, though SOLIDWORKS
Simulation Premium adds the capacity to study composite materials and
reports on ply failure index, stress and deflections.

Figure 6.
Example of
stress simulation
in SOLIDWORKS
Simulation.
(Image courtesy
of SOLIDWORKS.)
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Thermal Analysis
SOLIDWORKS Simulation Professional and Premium include thermal
analysis capabilities to solve both steady-state and transient thermal
problems and to calculate temperature, temperature gradient and heat flux.
The results of thermal analyses can be imported as loads for subsequent
static analyses.

Figure 7.
Example of a
thermal analysis
in SOLIDWORKS
Simulation.
(Image courtesy
of Javelin
Technologies.)

Parametric Optimization
With SOLIDWORKS Simulation integrated directly within SOLIDWORKS,
the simulation tool can provide ready insights into how to optimize
parametric CAD designs. SOLIDWORKS Simulation offers parametric design
studies comprising a what-if analysis of various CAD parameters (such as
dimensions) and study setups (such as materials and fixtures). In this way,
designers can quickly understand the effects of a number of possible design
changes.

Figure 8.
Example of
parametric
optimization in
SOLIDWORKS
Simulation.
(Image courtesy
of EngineersRule.)
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Topology Optimization
Topology optimization is one of the most compelling methods of simulationdriven design—one that does not merely provide advice to the designer, but
actively shapes the design. Topology optimization algorithms work by running
a series of FEA analyses to determine where material is needed to support a
given load—and more importantly, where it can be removed. With topology
optimization, designers provide a base shape that gets molded into a lighterweight version of itself that is capable of meeting all the same structural
requirements. Topology studies are available in SOLIDWORKS Simulation
Professional and Premium.

Figure 9.
Topology
optimization in
SOLIDWORKS
Simulation
Professional
reduced the
weight of a
Giaffone Racing
suspension
upright by 60
percent.
(Image courtesy
of SOLIDWORKS.)

More and more, designers are using topology
optimization in real-world designs. Take
Giaffone Racing, a Brazilian motorsport
company that uses SOLIDWORKS. Giaffone
Racing uses SOLIDWORKS Simulation
Professional to conduct topology optimization
studies to reduce the weight of its car parts.
One recent study allowed Giaffone to reduce
the weight of a suspension upright by 60
percent.
“The topology optimization tools in
SOLIDWORKS Simulation Professional software
are helping us to create lighter, stronger and
stiffer parts more quickly, without having to
engage in trial-and-error design iterations,”
said Giaffone Racing engineer Adriano Schommer. “On the upright, we first
optimized for weight but found out that the design was not stiff enough. We
then worked with the topology optimization profile to modify the design for
strength and stiffness. With SOLIDWORKS topology optimization, we were
able to get to the final design in a single iteration instead of many.”
Non-Linear Analysis
In addition to the linear analysis capabilities offered in SOLIDWORKS Simulation
Standard and Professional, SOLIDWORKS Simulation Premium includes a set
of tools for non-linear analysis. Non-linear studies account for large deflections
and sliding contact, and can be used to examine the behaviour of complex
materials such as rubbers, plastics and post-yield metals. SOLIDWORKS
Simulation Premium includes both static and dynamic non-linear analysis tools,
and can solve permanent deformation, residual stresses due to excessive loads,
impact problems and free-body forces for contact, external loads and restraints.
In a 2019 research report on non-linear simulation, engineering.com found that
25 percent of non-linear simulation users use SOLIDWORKS Simulation, making
it the second most popular non-linear analysis tool after ANSYS.6 It was just
ahead of Abaqus (24 percent), the FEA solver at the core of the 3DEXPERIENCE
WORKS simulation tools, which we’ll discuss in the next section.
6
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CLOUD SIMULATION WITH
3DEXPERIENCE WORKS
For users who need more advanced non-linear simulation capabilities than
those offered in SOLIDWORKS Simulation Premium, or for users who prefer
cloud-based software, Dassault Systèmes offers 3DEXPERIENCE WORKS, a
suite of SOLIDWORKS-compatible cloud applications, including FEA tools,
on the 3DEXPERIENCE platform. The simulation capabilities are powered
by the Abaqus solver, one of the longest-standing non-linear solvers in the
industry.
“Abaqus technology is the leader on the market for nonlinear structural
analysis,” said Nicolas Tillet, Product Portfolio Manager at Dassault Systèmes.

ABAQUS FOR NON-LINEAR ANALYSIS
Abaqus got its start in 1978 in Providence, Rhode Island, with three Brown
University graduates looking to develop a solver for non-linear structural
analysis. “Abaqus became very strong in that through the eighties and
nineties and was used in many different industries,” recounted Tillet.

Figure 10. An FEA
model created
in Abaqus.
(Image courtesy
of Dassault
Systèmes and
Ford Motor
Company.)

The solver was so strong that in
2005, Dassault Systèmes purchased
Abaqus for $413 million dollars and
incorporated the technology as the
SIMULIA simulation platform.7 Over
the next decade and change, Dassault
continued to develop SIMULIA and the
underlying Abaqus solver, cementing
its reputation for non-linear analysis,
contact analysis, solver versatility and
high performance computing (HPC).
“Abaqus is known for contact
capabilities in FEA. Every time you
have two parts touching each other, you have contact. So, it’s very common
to have contact analysis and Abaqus is the most advanced and accurate
technology. Also, the Abaqus implicit and explicit solvers are unified, so it’s
very easy to go from one to the other and they cover a lot of range. Abaqus is
also known for high performance computing,” Tillet explained.
In 2019, Dassault Systèmes debuted a suite of Abaqus-powered FEA
applications on the 3DEXPERIENCE WORKS platform. “These were
announced to provide Abaqus technology to SOLIDWORKS users,” Tillet said.
https://www.3ds.com/press-releases/single/dassault-systemes-completes-the-acquisition-of-Abaqus-incand-introduces-the-simulia-brand/

7
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USING 3DEXPERIENCE WORKS FOR SIMULATION-DRIVEN
DESIGN
The simulation tools on 3DEXPERIENCE WORKS were developed to enable a
seamless workflow between CAD modeling in SOLIDWORKS and simulation
on the 3DEXPERIENCE platform. Though these tools are not directly
integrated in the SOLIDWORKS interface, as is SOLIDWORKS Simulation,
they offer easy transfer of SOLIDWORKS data that updates automatically
when changes are made.
“We offer a connector from SOLIDWORKS that can directly connect your
SOLIDWORKS workstation to the 3DEXPERIENCE platform, and you can save
SOLIDWORKS assemblies and parts to the platform,” Tillet explained.
Once SOLIDWORKS models are saved on the 3DEXPERIENCE platform, the
geometry data is automatically converted to a 3DEXPERIENCE format that
can be used in any downstream application, including those for simulation.
SOLIDWORKS users can launch a study directly from SOLIDWORKS, which
will open the model on the 3DEXPERIENCE platform in the simulation
environment. Any changes to the SOLIDWORKS model will automatically be
reflected in 3DEXPERIENCE WORKS, so users can rerun simulations without
having to redo study setups.
“That’s the workflow we offer today for geometry. Very soon, we’re going
to also have the simulation studies and materials come over so that if you
already have some simulation set up in SOLIDWORKS, you will be able to
bring that over as well,” said Tillet.

HPC AND THE CLOUD
Being a cloud-based SaaS application, 3DEXPERIENCE WORKS offers
SOLIDWORKS users the chance to leverage cloud resources when running
their simulations. Running cloud studies in 3DEXPERIENCE WORKS requires
users to spend credits, a cost that varies with each study based on size and
type. The advantage of cloud simulation is that it unlocks many more CPU
cores than most users can typically access locally. Taking advantage of
Abaqus’s HPC capabilities, cloud simulations can greatly speed up analysis
times compared to SOLIDWORKS Simulation and perform high-speed
studies that require high core counts.
Cloud simulation is not the only option on 3DEXPERIENCE WORKS. Users
can also run studies on their local hardware up to a maximum of four cores.
Local studies exceeding four cores are available for purchase with credits.
“On your local machine, you can run a simulation, and today it’s up to four
cores,” Tillet explained. “It’s one simulation at a time on your machine. If you
want more than four cores, and you want to run on the cloud, you need to
acquire credits and then those credits are consumed when you simulate on
the cloud.”
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Figure 11. The
3DEXPERIENCE
dashboard
for tracking
credit usage.
(Image courtesy
of Dassault
Systèmes.)

SIMULATION CAPABILITIES IN 3DEXPERIENCE WORKS
The 3DEXPERIENCE WORKS platform offers a wide variety of simulation
capabilities that can be leveraged as needed for different applications and
different users. Simulation tools on the platform include those for structural
simulation, computational fluid dynamics (CFD), plastic injection and
reviewing and collaborating.
“The idea is to provide a scalable offering for any type of profile that we call
the role,” said Tiller. “For any type of role, you will have the application you
need that solves any type of simulation.”
3DEXPERIENCE WORKS offers a variety of structural simulation tools
that accommodate users from entry-level to expert. At the entry level,
3DEXPERIENCE WORKS provides essential analysis tools that are
comparable to SOLIDWORKS Simulation but offer the advantages of the
cloud.
18
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“This is really for SOLIDWORKS users who do not have SOLIDWORKS
Simulation and are interested in the cloud,” he said.
For these types of users, 3DEXPERIENCE WORKS simulation capabilities
include linear, fatigue, frequency, thermal and buckling analysis. If users
require it, they can access more advanced meshing capabilities including
beam, shell and solid elements.
For more advanced users, 3DEXPERIENCE WORKS offers SOLIDWORKS
users access to Abaqus’s advanced non-linear capabilities. According
to Tillet, this is where 3DEXPERIENCE WORKS begins to expand upon
SOLIDWORKS Simulation by giving users access to more comprehensive
simulation. The platform allows engineers and designers to run non-linear
static and quasi-static studies for large deformation, sliding contacts and
complex materials.
For the expert analysts, 3DEXPERIENCE WORKS has recently added
additional structural simulation tools in response to users asking for even
more simulation capabilities. The cloud platform allows engineers and
designers to utilize the Abaqus HPC solver to solve high-speed events
such as drop tests, which are beyond the scope of tools like SOLIDWORKS
Simulation.
“Our Abaqus HPC solver is very strong at that,” Tillet explained. “It is unified
with our Abaqus HPC, so it’s just an expansion—it’s the same data model,
same environment, same UI. There’s also a material calibration application
for the users to extract material properties and get accurate input for
accurate output. And, something that a lot of customers ask for, it also
includes geometry preparation tools that are important if a user really wants
to prepare the simulation model on the platform.”
For users who need to move beyond structural simulation, the
3DEXPERIENCE WORKS platform also offers additional simulation
capabilities including tools to analyze fluid dynamics and plastic injection.
CFD simulations are driven by Lattice Boltzmann methods (LBM) to ensure
high fidelity and offer early insight into real-world fluid behaviour for thermal
management, aerodynamic performance and more.
3DEXPERIENCE WORKS’s tools for plastic injection analysis provide users
with an intuitive interface to simulate filling, packing, and cooling. This
provides insight into injection pressures and tool clamping forces and
reveals common molding defects such as weld lines and air traps.
Users such as managers or contractors may need to review analysis results,
but not run analyses themselves. For such users, 3DEXPERIENCE WORKS
offers a lightweight UI (available on web or mobile) to review simulation
results, access material properties and use comparison tools to examine
trends. “It is very nice to share the information with a wider team,” said Tillet.
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CHOOSING A SIMULATION SOLUTION
As we’ve seen throughout this report, SOLIDWORKS users interested in
taking advantage of simulation-driven design have a wide range of flexibility,
from the local analysis tools of SOLIDWORKS Simulation to the cloud-based
simulation applications of 3DEXPERIENCE WORKS. Let’s take a closer look at
how the two platforms work together to provide a continuum of simulation
offerings.

UNDERSTANDING SOLVERS
SOLIDWORKS Simulation and the simulation tools of 3DEXPERIENCE
WORKS are powered by FEA solvers running under the hood—COSMOS
in the case of SOLIDWORKS Simulation, and Abaqus in the case of
3DEXPERIENCE WORKS. Both solvers are well-established and are the result
of decades worth of development and refinement, though Abaqus has a few
extra years on COSMOS.
As Doan and Tillet are both quick to point out, the difference between the
two solvers is not one of accuracy. Both solutions are capable of providing
highly accurate simulation results. Abaqus, however, goes a bit beyond
COSMOS in its capabilities, particularly in meshing options, non-linear
analysis, contact analysis and HPC.
“It’s not a question of accuracy,” Tillet said. “I will say Abaqus adds more
meshing capabilities. Meshing is important in FEA and Abaqus provides
more meshing types including brick elements and hexahedral elements.”
SOLIDWORKS Simulation is limited to tetrahedral elements.
“So, the range of problems will be increased with Abaqus,” Tillet continued.
“Also, if you have a lot of contact, let’s say friction combined with large
deformation and non-linear material, all of the non-linear effects at the same
time, your analysis might take a long time. We have customers where we’ve
seen the difference as 20 hours in SOLIDWORKS Simulation and 40 minutes
on 3DEXPERIENCE WORKS. So, it will be faster for solving those difficult
problems.”
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SIMULATION FROM LOCAL TO CLOUD
One important consideration in choosing a simulation solution is
understanding the advantages of local and cloud analysis. SOLIDWORKS
Simulation is offered as a perpetual license and co-exists with the perpetual
license of SOLIDWORKS that users have installed on their local hardware.
3DEXPERIENCE WORKS embraces the SaaS model, in which users license
the software for set time intervals (quarterly or yearly) for a specific role.
The question of whether users should prefer local or cloud-based
applications is a research report in itself, and it’s a question with different
answers for different users. Suffice it to say that there are pros and cons to
each approach.
However, when it comes to simulation, there are unique advantages to a
cloud-based solution. As we’ve discussed, the Abaqus solver is known for its
HPC capabilities, the ability to take advantage of hundreds of CPU cores to
pursue complex simulations such as high-speed impact analysis. Many users
do not have local access to such astronomical core counts. The cloud, in
contrast, can scale up cores virtually without limit. If HPC-assisted analyses
are necessary, cloud simulation with 3DEXPERIENCE WORKS is the best
option for SOLIDWORKS users.

COMPLEMENTARY SOLUTIONS
Under parent company Dassault Systèmes, the SOLIDWORKS Simulation
and 3DEXPERIENCE WORKS simulation development teams have been
undergoing consolidation since 2016. The integration of the two teams has
allowed a transfer of knowledge and technology between the two platforms.
Topology optimization, for example, came to SOLIDWORKS Simulation
through the 3DEXPERIENCE WORKS simulation team. Topology
optimization in both 3DEXPERIENCE WORKS simulation and now
SOLIDWORKS Simulation is based on Dassault’s Tosca Structure technology.
Tosca couples with the underlying FEA solver, i.e., Tosca is coupled with
Abaqus in 3DEXPERIENCE WORKS simulation and coupled with COSMOS in
SOLIDWORKS Simulation.
“SOLIDWORKS Simulation and 3DEXPERIENCE WORKS simulation are part
of the same team,” Doan explained. “Of course, all the high-end capabilities
are still within 3DEXPERIENCE WORKS, but we [SOLIDWORKS Simulation]
also inherit a lot of technology from it. Now that we have the scalability of
SOLIDWORKS Simulation and 3DEXPERIENCE WORKS within the same
team, we offer this suite of simulation products to meet everybody’s needs.
So, our customers can start with the mainstream needs and scale up.”
It’s worth noting that while SOLIDWORKS Simulation and simulation in
3DEXPERIENCE WORKS provide standalone simulation solutions, some
users may find value in having access to both. Like SOLIDWORKS CAD
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models, SOLIDWORKS Simulation setups can be imported directly into
3DEXPERIENCE WORKS for further analysis.
“It’s all seamless, all the setup that you do in SOLIDWORKS Simulation,”
Doan said. “The boundary conditions, the material properties, all of that,
are kept when you take it into 3DEXPERIENCE WORKS simulation. So, our
users don’t have to redefine them. Even the mesh control that you define
in SOLIDWORKS Simulation will be kept in the model that you bring into
3DEXPERIENCE WORKS. So, it’s not that you choose one or the other; you
can start with one and then go to the higher end tools as you need.”

Table 2. Broad
comparison of
SOLIDWORKS
Simulation and
simulation in
3DEXPERIENCE
WORKS.
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Features

SOLIDWORKS Simulation

3DEXPERIENCE WORKS

Solver

COSMOS

Abaqus

Mainstream analysis
capabilities

Yes

Yes

Advanced nonlinear analysis
(contact, large deformations,
and high-speed impact)

No

Yes

Topology optimization

Yes

Yes

Advanced meshing

No (only offers tet elements)

Yes (offers brick and hex
elements)

SOLIDWORKS integration

Directly integrated

CAD models sync, but
simulation opens in external
application

Local simulation

Yes

Yes (more than 4 cores
requires credits)

Cloud simulation

No

Yes (requires credits)

Licensing

Perpetual licensing

Quarterly or annual licensing
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CONCLUSION
In this report, we’ve examined the importance of simulation-driven product
design and examined several simulation options available to SOLIDWORKS
users. From the mainstream analysis capabilities of SOLIDWORKS
Simulation to the advanced non-linear tools provided in 3DEXPERIENCE
WORKS, SOLIDWORKS users have access to a full range of simulation tools
that can be readily incorporated into their design workflow.
SOLIDWORKS Simulation is a fully-integrated analysis tool that can provide
accurate insight into the real-world behaviour of a design. It offers a familiar
and intuitive user interface that allows SOLIDWORKS users to quickly begin
incorporating simulation into their designs.
3DEXPERIENCE WORKS provides cloud-based analysis on the
3DEXPERIENCE platform that leverages the Abaqus solver for advanced
non-linear simulations. It natively integrates with SOLIDWORKS CAD models
and provides both entry-level and expert options for simulation-driven
design.
The benefits of simulation-driven design have been shown to be substantial.
By democratizing simulation and incorporating accurate analysis into the
early stages of product design, SOLIDWORKS users stand to save both time
and money while ultimately producing better products.
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