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Calculating and Displaying
Fatigue Results
The ANSYS Fatigue Module 
has a wide range of features for 
performing calculations and 
presenting analysis data.

Advances in Materials
Modeling
ANSYS software provides a 
complete set of tools for modeling
complex materials behavior.

Meshing Cracks at 
Any Location
ANSYS software quickly generates
3-D crack meshes in arbitrary
geometries, including those with
weld residual stresses.
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Editorial

2 Developing Greater Insight into Designs

One of today’s major 
challenges in engineering is
contending with the many vari-
ables of a complex product
design such as weight, size,
cost, material properties,
fatigue life, vibration and manu-
facturability. Not only are there
often large numbers of these
variables, but sometimes they
compete with one another. Air-
craft parts must be lightweight
to keep costs down and main-
tain fuel efficiency yet strong

enough to safely last the lifetime of the plane. Also,
some variables may interact and impact the design in
ways that are not always intuitively obvious. An auto-
motive engine mount with a certain stiffness, for exam-
ple, may transmit vibrations through brackets and the
vehicle frame to make the car’s dashboard resonate
with an annoying rattle.

Traditional engineering simulation can be used in
studying a few variables one at a time. But this means
going through simulation runs over and over again.
Since this is usually impractical from a time and cost
perspective, more often than not the design is based
on the last acceptable design and, therefore, typically
it is not the best design. Subsequent unexpected 
problems then may emerge, often late in development
when making engineering changes can have 
horrendous consequences.

So how can you get a better handle on all these
important but mind-boggling assortments of complex
variables? Design of experiments (DOE) is one method
for studying ranges of multiple variables. This
approach automatically performs numerous simula-
tions using various sampling and statistical methods,
including probabilistic design and Monte Carlo 
simulation. The technology is the basis for ANSYS 
DesignXplorer software, which provides feedback via
output such as response surface diagrams that show 
relationships between variables in color-coded 3-D
contour plots.

By John Krouse
Editorial Director
ANSYS Solutions
jkrouse@adelphia.net

In this issue’s Tips and Techniques article, 
“Generating Response Surfaces in ANSYS 
DesignXplorer,” technical support engineer Sheldon
Imaoka tells how response surfaces are generated.
And he notes the importance of response surfaces 
in the three types of complex studies of product 
behavior done by ANSYS DesignXplorer: goal-driven 
optimization to satisfy specified design criteria, Six
Sigma analysis to account for scatter in variables, and
robust design to determine how to change variables to
minimize their impact on design quality.

In the Simulation at Work article, “Using Sensi-
tivity Studies to Evaluate a Concrete Arch Dam,” 
senior project engineer Guy Lund of URS Corporation
describes an application using another powerful
approach called variational technology (VT) that 
performs similar studies, usually much faster. Rather
than performing multiple simulations, VT uses series
expansion to make all the necessary calculations in a
single finite element solution. Lund used ANSYS
DesignXplorer VT software based on this technology
to perform sensitivity and parametric studies for 
assessing the influence of a range of variables on
structural strength, including concrete and foundation
rock material properties as well as maximum load
assumptions in assessing a water reservoir dam 
structure. Seeing the effect of variables in this 
manner allowed engineers to narrow the scope of 
field investigations, thus saving considerable time 
and cost on the project.

We hope you find these articles interesting and
informative and that you check out these technologies
as effective ways of gaining greater insight into
designs. When you use these tools, seeing the 
relationships of multiple variables and their impact on
a design is a powerful capability that can turn 
exceptionally difficult problems into excellent opportu-
nities for completing projects more efficiently and,
more profound, for developing superior innovative
products. �

Design of experiments and variational technology let users get a handle on 
mind-boggling assortments of complex variables.
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Industry News

Recent Announcements 
and Upcoming Events

ANSYS Signs Definitive Agreement to 
Acquire Fluent 

ANSYS, Inc. signed a definitive agreement to acquire
Fluent, Inc., a global provider of CAE simulation 
software. Fluent’s CAE technologies and services 
utilize CFD principles and techniques to enable 
engineers and designers to simulate fluid flow, heat
and mass transfer, and related phenomena involving
turbulent, reacting and multiphase flow. The acquisi-
tion is expected to enhance the breadth, functionality,
usability and interoperability of the ANSYS portfolio 
of simulation solutions. Specifically, it will increase
operational efficiency and decrease design and 
engineering costs for customers, and accelerate
development and delivery of new and innovative 
products to the marketplace. 

The combination of Fluent and ANSYS software 
products and services is expected to give ANSYS, Inc.
one of the most complete independent engineering
simulation software offerings in the industry, 
reaffirming and strengthening ANSYS’ commitment to
open interface and flexible simulation solutions that are
primarily driven by customer demand and choice. 

ANSYS, Inc. Expands Relationship with AREVA 

ANSYS, Inc. and AREVA, a global leader in energy,
have signed a three-year worldwide corporate 
agreement, expanding the companies’ long-term 
relationship and allowing for more efficient access to
simulation technology and better coordination of the
use of this technology across the AREVA enterprise.
Under the agreement, AREVA will apply ANSYS 
simulation software to design optimization solutions
for a wide variety of equipment used in AREVA’s
nuclear projects. 

ATI Embraces 64-bit Operating System and Leads
Certification of 64-bit Workstation Applications

As a technology leader in the workstation graphics
market, ATI Technologies Inc. is dedicated to 
developing and supporting key industry transitions,
such as the movement to 64-bit computing to enable 
a more highly developed experience for end users. 
As the complexity of design and content creation
grows exponentially, the movement to 64-bit 
computing will open up new opportunities for 

Upcoming Events

Offshore Technology Conference
May 1 – 4
Houston, TX USA
http://www.otcnet.org/2006/index.html

ASME Turbo Expo 2006
May 8 – 11
Barcelona, Spain
http://igti.asme.org/events/te2006/index.html

5th World Congress of Biomechanics
July 29 – August 4
Munich, Germany
http://www.wcb2006.org/

31st International Symposium on Combustion
August 6 – 11
Heidelberg, Germany
http://www2.iwr.uni-heidelberg.de/conferences/
combustion2006/index.php

CFD for Nuclear Reactor Safety
September 5 – 7
Munich, Germany
http://www.nea.fr/html/nsd/workshops/CFD4NRS/
index.html
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customers to create elaborate projects without 
significantly affecting production timelines. ATI’s
FireGL™ products are supported by a unified driver,
which is tested and certified by professional 3-D ISV
partners, making system administration and upgrades
cost-effective and simple. Applications certified for
FireGL workstation graphics accelerators, supporting
either 32-bit on the 64-bit operating system or 
supporting 64-bit natively, include ANSYS software,
among others. 

ANSYS, Inc. and Matereality, L.L.C. Collaborate 

ANSYS, Inc. has collaborated with Matereality, L.L.C.
to produce an interface to smoothly export 
material data inputs from Matereality® into ANSYS 
Workbench. As a result, ANSYS Workbench users can
access a wealth of databases that contain material
property data, furthering engineers’ ability to analyze
designs directly on the desktop. A Web-based 
data management technology, Matereality contains 
thousands of public and private datasets particularly
relevant to the ANSYS user community and often not
available publicly.
















































































