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ENTER THE ERA OF COMPUTER-AIDED OPTIMIZATION
Over the years, modern product development has become increasingly more complex.
Changing industry requirements, increasing development costs and tougher project deadlines
all constantly challenge the limits of what is humanly possible. The considerations going
into a design can sometimes seem insurmountable for even the best product developer who
must compromise between performance and production costs to meet project deadlines [1].
Finding the optimal design manually is simply too time-consuming - and without any sense
of direction it can become an impossible challenge.
For SOLIDWORKS Simulation users, SOLIDWORKS Design Study has been a helpful tool in
aiding this challenge. Using a Design of Experiments (DoE) method, SOLIDWORKS Design
Study can provide useful approximations concerning a variety of design problems. According
to SOLIDWORKS, the Design Study works as follows:

Based on the Design of Experiments
method, the study finds the optimum
design according to goals or to objective
functions, design variables, and
constraints. The analysis runs iterations
of the values and reports the optimum
combination to meet your specified goal.
- SolidWorks [2]

While this is technically true, there are a lot of ifs, ands or buts connected to whether the
Design Study finds optimum designs. In this white paper, we will present a new tool for
SOLIDWORKS optimizations similar to SOLIDWORKS Design Study but provide you with
better results and more insight - simply making you a more efficient product developer.
But first, let us dive into what makes SOLIDWORKS Design Study useful and why it's time for
an upgrade.
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1. DESIGN STUDY
SOLIDWORKS offers two methods for optimizing products
with SOLIDWORKS Design Study. The first method is the
Evaluation Design Study, in which the user specifies a set of
values for each variable. The design is then tested for all
user-specified values and the results are reported with a
highlighted solution according to the defined constraints
and goals.
It can be used to test 10 different values for the thickness
of a plate to find the lightest design with sufficient
stiffness. In this case, the constraint will be given by the
stiffness requirement and the goal would be to minimize
mass. The method will allow the user to find the best
design out of the 10 "what-if scenarios". However, this will
not be the optimal value for the design if the values
chosen do not include the optimal value.
For designs with many variables, the second method, the
Optimization Design Study, produces better results. It uses a
Design of Experiments (DoE) method to automatically
generate sample points from a variable range defined by
the user. The reported solution is found by creating a
response curve for each of the goals and constraints from
the sampled points. This reduces the number of designs,
which are necessary to test.
Nevertheless, there are a range of issues regarding the
Design Study, which can be difficult to deal with in a hectic
R&D environment. Let's look at some of the most important
shortcomings concerning SOLIDWORKS Design Study - both
in terms of the optimization technology and the usability.
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1.1. Usability
Looking at the usability of SOLIDWORKS Design Study,
there are several issues, which affect the ease-of-use.
The biggest usability shortcoming of SOLIDWORKS Design
Study is how it handles rebuild errors. If any references in
the model are broken, the design can no longer rebuild and
it will cause an incorrect optimization. This results in all
the accumulated optimization data being lost. For example,
if you run 250 scenarios in SOLIDWORKS Design Study and
the 249th scenario cannot rebuild, you lose all your
progress and must start all over.

If you then start all over, you still have no indication as to
why your model could not rebuild. The problem is that
SOLIDWORKS Design Study does not have any methods to
verify the robustness of the model before starting the
optimization [3]. Essentially, this leads to a trial and error
alteration of your model, which is what you are trying to
avoid by using optimization software in the first place. The
pursuit of finding a robust model SOLIDWORKS Design
Study can run without rebuild errors will gradually lead you
away from the original design you wanted to explore.

Talking about design exploration, this is also not a strong
suit of SOLIDWORKS Design Study – at least not when it
comes to data visualization. One of the strongest qualities
of optimization algorithms is data progression but it is not
as powerful when the user is not presented with the data in
an intuitive manner. SOLIDWORKS Design Study highlights
the scenario that comes closest to your goal and shows you
the results of the other scenarios. However, there is no
easy way to study the behavior of your model or prioritize
different objectives.
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From a usability standpoint, the Design
Study can be a nuisance because:
It stops running if there is a rebuild error,
only for you to lose all optimization data
It doesn’t have any method to verify the
robustness of your model so you can
avoid rebuild errors
It does not provide you with proper data
analysis tools to examine design behavior

1.2. Technology
The reality for many product developers is that designs are
becoming more complex. Whether designs have to be applied
to different physics, have many parts or many variables
affecting the performance, it will be a tough task to find an
optimal design. Often, simulation tools are used to gain
valuable insight. However, the tools can be time-consuming to
apply and use in order to increase the complexity of a model.
Solving complex design problems is the best reason for
applying an optimization tool. Unfortunately, handling
complex designs is a tough task for SOLIDWORKS Design
Study – especially when having a large number of variables
and objectives. Unfortunately, the problem is that the DoE
method used in the Design Study has little accuracy for large
and complex models as variables might be dependent on each
other. This can lead to a bad or undesired optimization result
with no explanation as to why this is the best result.
Practically, this means you should limit the use of variables
and objectives when using the SOLIDWORKS Design Study [3],
which consequently also limits your ability to explore complex
designs.
Better results can be achieved from the DoE method by
decreasing the variable ranges but this will also limit the
exploration of the design space. Therefore, it is also common
practice to work with smaller ranges with SOLIDWORKS
Design Study [3]. Just as limiting the variables and objectives,
minimizing the ranges can prevent the optimization from
finding innovative and unexpected optimal solutions.
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The response surface optimization finds the optimal solution by calculating a
surrogate model from few designs selected using a Design of Experiments method.

This is connected to the fact that SOLIDWORKS Design
Study uses an optimization method based on response
curves – a model of the relationship between the
dimensions and sensors. The one-dimensional nature of the
response curve means that it is not good at determining
dependencies of the variables. As a result, SOLIDWORKS
Design Study will inherently produce solutions, which are
computed from an approximation that reflects the quality
of the response curve models. Naturally, this can result in
oversimplified optimization results.
An answer to this problem is direct optimization algorithms.
These algorithms out-perform the response curve models
because they can dynamically process the influence of each
variable. In other words, they automatically select designs
to explore with a much higher resolution.

To summarize, the technology of the
Design Study is lacking because:
It can not handle very complex
problems with many variables
It can only handle small ranges,
limiting your design exploration
It gives you approximations instead of
performing direct optimizations
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2. CORTIME
The technological and usability issues with SOLIDWORKS Design Study hint towards why we
created CORTIME. Modern R&D development is too fast paced to work with software that
limits you as a product developer. We want product developers to have the best tools
available so they can spend more time creating the best designs.
CORTIME is the next generation of parametric optimization tools. We have succeeded in
building an accessible and powerful computer-aided optimization tool that will automate
your design exploration, testing and optimizations.

Case 1: Superior Optimization Technology
The 4-bar linkage is a great example of the problem with
response surface in SOLIDWORKS Design Study. Because
SOLIDWORKS Design Study's method of basing its optimizations
on approximations, it never thoroughly examines the solution
space. Because of CORTIME’s direct optimization algorithms, it
explores different bar lengths before refining the design. This
results in an angular displacement of 16° with the optimal
design of SOLIDWORKS Design Study being 25°. CORTIME
provides you with much better optimizations.

CORTIME improves
the optimization
by 36%

Design Study: 25° angular displacement
Optimization goal:
Minimizing the angular
displacement of the red bar
Constraints:
Fulfill the Grashof Condition
Variables:
Length of the bars

CORTIME: 16° angular displacement
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Technologically, CORTIME uses powerful direct
optimization algorithms to solve your design problems. The
default optimization algorithm is inspired by the annealing
process from nature. It explores the solution space
intelligently, which improves the accuracy of the method
over a DoE approach since test points are not estimated
from a response curve.
Practically, this means there are no limitations on the
number of variables you want to use - CORTIME will
produce results anyway. There are no restrictions regarding
the ranges either, which means you will be able to explore
designs you could not do with SOLIDWORKS Design Study.

Case 2: Rebuild error? No problem!
This fairly simple optimization of a bracket exemplifies how rebuild errors can be a huge pain to
deal with in SOLIDWORKS Design Study. If your geometry is not 100% free of rebuild errors, you
end up with 0% of the optimization data – which is what happened in this case. CORTIME’s
algorithms work through rebuild errors with no data loss. If a design fails to rebuild, this is
detected, rejected and taken into account when generating new designs. If you want to run a more
effective optimization by preemptively catching rebuild errors, you can use the CORTIME Design
Checker, which will evaluate the boundaries of your geometry. Essentially, CORTIME provides you
with stable optimizations and removes the impossible task of foreseeing every rebuild error.
CORTIME’s ease-of-use will save you development time.

Design Study: rebuild error

Spend 0% of
your time
worrying about
bad geometry
Optimization goal:
Reduce the mass
Constraints:
Keep maximum stress <250 MPa
Variables:
Thickness of the ribs

CORTIME: Design checker
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Furthermore, it has always been a high priority to create
the most intuitive optimization software on the market. So
besides the easy optimization setup, CORTIME has made the
usability issues of SOLIDWORKS Design Study a thing of the
past. When CORTIME completes its optimization, you have a
range of valuable data analysis tools at your disposal. This
includes a progress graph, 3D graph and PC graph. In other
words, you will not lack any data options.

Case 3: Better design selection
Aside from the fact that SOLIDWORKS Design Study doesn’t
reach the optimization goal, this lightbulb optimization also
illustrates the problem with its sparse optimization data. All
you get is data results but what you really want is tools to
explore the different configurations. CORTIME has multiple
iterations meeting the goal but its data analysis tools give
you the opportunity to select a range of designs, which fit
the specific needs of your company or clients. CORTIME
helps you make better design decisions.

Use analysis
tools tailored
to find the best
result

DESIGN STUDY: results

Optimization goal:
Reach exactly 3500 °C
Constraints:
No constraints
(explorative analysis)
Variables:
Material emissivity and
convection coefficient

CORTIME: analysis tool

CORTIME WHITE PAPER

//

MAY 2018

10

3. GET THE BENEFITS OF
CORTIME TODAY!
We have demonstrated why you, as a Design Study tool
user, should upgrade to CORTIME. It will make you a more
efficient product developer, giving you superior
optimization technology while seamlessly blending into
your design process.
To learn more about CORTIME, visit cortime.com,
download our free trial,
or schedule a demonstration from one of our experts!
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