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Degrees of Freedom

Brewing Up
Your Own
Automobile

uilding and modifying automobiles has been a na-

tional pastime since the Duryea brothers set up the

first American car manufacturing company. For some,

the hobby becomes an obsession. Watch the movie
La Mission (lamissionthemovie.com), which is about a group
of low-rider enthusiasts whose automotive design creations
are really works of art, or check out Houston’s Art Car Parade
(artcars.com/php/blogs/index.php/ACW2009) to see how far
these car enthusiasts can take a project.

For decades, these automotive design projects started with
an existing automobile or motorcycle and then, let the modi-
fications begin. What began in the 1940s and ’50s as hot rods,
jalopies and roadsters, with modified engines and cut up bodies,
became dune buggies, muscle cars and low riders of the *60s,
’70s and ’80s. Our fascination with the automobile has never
ended. But our tools have changed.

Innovation Enabled by Technology
In this issue, Susan Smith is covering KOR EcoLogics. Its Urbee
is the first vehicle prototype to have its entire body 3D printed.
The Urbee gets around 150 mpg. While I don’t think I would
drive that car down my 3.5-mile dirt road in mud season, I sure
wouldn’t mind driving the Local Motors Rally Fighter car home.
What a concept Local Motors has: car design by crowdsourc-
ing. You join the membership of Local Motors, then you present
your design. The membership consists of people in all walks of
life, from car enthusiasts to interested engineers, to people in the
automobile industry. You can submit your concepts in 3D CAD
models or 2D drawings, or even artistic renderings. With the help

DE’sArt D.i;e'c-t‘b’r,' Dé'rl'e"h:e-"'S'vféehe:y_'(l_'eft),"po'.ses on her
1964 Tht_mderbird with her friend De_bb__i__e Davidson.

Local Motors’ Rally Fighter
is an open source production vehicle.

of the crowd, your design can be completed. If your concept is
voted to one of the top positions, then you can invite a few of
your friends over on a weekend and build it — kind of like one
of those brew-your-own beer places, except on steroids. Check
out the video at local-motors.com/rallyFighter.php. And let’s not
forget Tesla Motors, the up and coming success in the electric
vehicle market. I mean wow, who wouldn’t want to at least rent
one of their roadsters for a week?

Big Ideas Start Small

There are a lot of people who are thinking small when it comes
to automotive manufacturing. And I believe this will create some
new, innovative designs in the near future. Startup automotive
businesses don’t have the problems the industry giants have. First,
major automotive has to design to sell to the mass market. The
design that sells 50,000 units a year would be a flop. Tesla or KOR
EcoLogics would be ecstatic with those sales numbers.

Also, with a small automotive startup, the consumer isn’t
paying for all the overhead major automotive has acquired over
the years. Small means designs can be innovative in the extreme.
While Local Motors uses readily available parts, from engines
to wheels, the vehicle is custom built to a unique design. The
frame body and suspension are custom built. But, more impor-
tantly, the complete car is built to its purpose.

Will all cars be locally built? I doubt it. But I think this is a
great idea and will grow. I also think, with the technology we
have now and with future advances, it will make more sense
to manufacture some products locally, restoring parts of our
manufacturing base.

No, the big auto companies aren’t going away, but my bet
is on innovation and passion. The day is coming when you will
be able to design your own furniture, or cell phone, and have it
manufactured for yourself. Anheuser Busch might have laughed
at the idea of someone becoming their own brewmaster, but
the personal statement your label on a bottle of beer makes has
created a booming business.

I have an idea what my perfect car might be. Who knows?
The old Volvo has 130k on its odometer.

Steve Robbins is the CEO of Level 5 Communications and
executive editor of DE. Send comments about this subject to
DE-Editors@deskeng.com.
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16 How does a user quickly check
finite element (FE) stress data

validity or accuracy? How can one
astutely defend these colorful,
high-resolution results against the
casual interloper who is throwing
darts? Is the data gospel or
garbage? This article will give you
the background and ammunition to
defend your results.
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smoothly, so if your stress results don’t appear right, then most
likely they are not. Image courtesy of Predictive Engineering.
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Capture the Concept.

With COMSOL Multiphysics® you are empowered to build the simulations
that accurately replicate the important characteristics of your designs.
The key is the ability to include all physical effects that exist in the real
world. This multiphysics approach delivers results—tangible results that
save precious development time and spark innovation.

Watch tutorial

www.comsol.com/showcase
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A CAD system that makes
innovation easier?

Get inspired. Get NX for design.

Product design organizations face serious challenges: they need to create innovative new products—and get them to market
faster than ever before. At the same time, they face constant pressure to take costs out of their development process. NX™
for design from Siemens PLM Software gives your designers everything they need for distinctive styling, design and analysis.
The benefits: faster design, greater productivity, and more product innovations. Find out more at www.siemens.com/nx.

Answers for industry. SIEMENS

© 2010 Siemens Product Lifecycle Management Software Inc. All rights reserved. Siemens and the Siemens logo are registered trademarks of Siemens
AG. NX is a trademark or registered trademarks of Siemens Product Lifecycle Management Software Inc. or its subsidiaries in the United States and in
other countries. All other logos, trademarks, registered trademarks or service marks used herein are the property of their respective holders.
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Bertrand Sicot To Write a
New Chapter in SolidWorks

t was a well-kept secret, revealed
with impeccable timing. In early
January, SolidWorks announced
that Jeff Ray, who has been the
company’s face and voice since he took
over as CEO in July 2007, is stepping
aside for a new man, Bertrand Sicot.

The first thing Sicot did as the
new chief when he stepped up to the
stage at SolidWorks World 2011 (San
Antonio, Jan. 23-26) was to put to rest,
once and for all, speculations about the
future of its desktop CAD software.
“It will never be an either/or choice
for you,” he said. “We will always offer
locally installed desktop CAD. In the
end, the market will tell us [what it
wants] ... the market is you.”

The comment drew a burst of ap-
plause, perhaps prompted by relief as well
as delight. Last year, when the company
revealed its plans to investigate—and
eventually develop—online services and
cloud-hosted software, it unintentionally
set in motion a series of reactions among
some desktop loyalists. SolidWorks sub-
sequently clarified that R&D works in
cloud-hosted software didn’t mean the
end of installed software.

“Now you’re probably asking: Is 3D
CAD going to become an online ap-
plication tomorrow? I don’t think so. I
don’t think tomorrow, or anytime soon,

you’re going to do everything you

do in SolidWorks online. I just don’t
think that’s going to happen,” said John
Hirschtick, the company’s co-founder,
during a virtual event called Solid-
Works Innovation Day 2010. More
recently, when Sicot officially took the
reins, he wrote in his debut blog post,
“We’ll have three platforms: desktop,
mobile, and online.”

His latest public pledge to preserve
SolidWorks on desktop, made before
the recent assembly at SolidWorks
World in San Antonio, was one more in
a series of measures the company had
taken to stem the tide of anxiety among
desktop fans. In other words, a eulogy
for the desktop version of SolidWorks is
entirely unnecessary; the company isn’t
planning to kill it any time soon.

Sicot’s first challenge may be to se-
cure the trust of some SolidWorks users
who are under the impression that a
French invasion is imminent. As parent
company Dassault Systemes, headquar-
tered in the Paris suburb Vélizy-Villa-
coublay, began to show a greater interest
in the SolidWorks franchise, some
SolidWorks factions voiced concerns
that the takeover might change the
character of their beloved engineering
software. The fact that the new CEO,
who succeeded Texas native Ray, hap-

Longtime SolidWorks executive
Bertrand Sicot took over the
role of CEO in January.

pened to be French was bound to raise
more red flags.

But the truth is, Sicot wasn’t a hand-
picked Dassault Systemes insider. He
was originally hired by SolidWorks,
one of a handful of Europeans recruited
by the company’s founders in 1997. In
other words, Sicot, like early adopters of
SolidWorks, took a chance on a fledg-
ling American CAD company with his
career. He is a SolidWorks loyalist. This
revelation hopefully stops conspiracy
theorists preparing to resist the advances
of Napoleon’s Grand Army.

INFO =>» Dassault Systemes:
Solidworks.com

For more information on this topic,
visit deskeng.com.

Match Your Needs to

the Right Workstation.

See page 11 for more information.
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ntil recently, SolidWorks’
data-management offerings
had two flavors: SolidWorks
Workgroup product data
management (PDM), for small teams
and SolidWorks Enterprise PDM, for
company-wide adoption. They’re both
on-premise (or installed) bundles.

In January, at SolidWorks World
2011, the company revealed the third
addition to the family, to be deployed
online. Its original name, as conceived
and announced a year ago at Solid-
Works World 2010, was SolidWorks
Product Data Sharing. It was later re-
named SolidWorks Connect. Eventually,
it settled on n!Fuze.

The lowercase n followed by an
exclamation point “is a way to say
‘mini,” said Bernard Charles, CEO of
SolidWorks’ parent company, Dassault
Systémes. It also suggests web-enabled
architecture. Charles said: “We want to
use 1 to express that there is something
specific to a product—it’s just online.”

"The official description, as it ap-
pears in SolidWorks Blog, states, “It’s an
improvement on traditional approaches
for sharing files, such as email and FTP
sites, because it integrates with your de-
sign tools to facilitate the way you work,
uses familiar social networking concepts
to engage with others, and avoids costly
I'T infrastructure and administration. It’s
also quick and easy to get started with,

simple to use, and

accessible from
anywhere.”
n!Fuze will
most likely be
licensed as a
subscription, suit-
able for as small a
team as two, with
real-time chat
and visualization
features. It’s cur-
rently in closed
beta, so you may
not be able to download and try it
out yet (unless you’re one of the
invited beta testers). Once installed,
it shows up as a tab in your SolidWorks
pane. The n!Fuze window gives you the
ability to upload a file to a remote server,
create a personal workspace, invite oth-
ers to share the space with you, and
make comments on files.

In addition to the desktop client, you
can also access n!Fuze features from a
smart phone or an iPad. (If you can imag-
ine a CAD plug-in that resembles an in-
stant messenger window with social func-
tions, linked to a web-based FTP system,
you get some idea how n!Fuze works.)

For what it’s worth, the product is
powered by Dassault Systemes” ENO-
VIA V6, but its interface and architec-
ture are targeted at teams and organiza-
tions that are much smaller than typical

SolidWorks introduces n!Fuze, a mini-app
with social media-like features for file
sharing, chat, comment and collaboration.

ENOVIA buyers, so you would hardly
recognize its ENOVIA roots in n!Fuze.

So, is it a product lifecycle manage-
ment (PLM) system for SolidWorks
users, just as ENOVIA is the recom-
mended PLM system for CATIA users?

“I think we can bring new functions
to SolidWorks users without scaring
them with big acronyms,” observed
Charles. “What we have to avoid is of-
fering something too complex to some-
one who wants something simple.”

For more, read “In Search of Plug-
and-Play PLM” on page 22.

INFO =>» Dassault Systémes: 3DS.com

For more information on this topic,
visit deskeng.com.

deskeng.com
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Altair Snatched Up ACUSIM to Fill CFD Void

ike Kidder, vice president of marketing at

Altair Engineering, recently described com-

putational fluid dynamics (CFD) as “the one

component that has been missing” in the com-
pany’s technology portfolio.

“We've been kind of on the lookout for a really high-end
technology for a CFD solution,” he said.

Altair has tried its hand at developing a CFD solver in-
house, but ultimately, Kidder said, “acquisition made more sense
than development.” Altair found what it wanted in ACUSIM,
based in Mountain View, CA. Founded by Dr. Farzin Shakib,
ACUSIM is best known for its CFD solver named AcuSolve.

Shakib has 26 years of CFD software development experi-
ence under his belt, along with a few years of work at NASA
Ames Research Center in Mountain View. AcuSolve’s customer
list includes Bechtel, Chevron, John Deere, Procter & Gamble,
"Toyota and Whirlpool.

Early this year, Altair snatched up ACUSIM.

“I think it was the right partner, the right technology, and
the right time to do it,” noted Kidder. Altair’s culture, he said, “is
all technologists, from the CEO down.” And in ACUSIM? cor-
porate makeup, Kidder saw a firm “very reminiscent of Altair’s
culture when we were that size.”

Shakib agrees.

“The acquisition by Altair is a perfect complement to our
CFD product offerings and vision,” he said. “Altair’s strength as
a leader in pre- and post-processing CAE solvers and optimiza-
tion technologies opens new opportunities to apply AcuSolve to
a broader class of problems and markets.”

So what’s to become of ACUSIM? As a company, it becomes
part of Altair, but the brand, Kidder acknowledged, “is highly
regarded among its client base, and quite honestly [it’s] a very
strong brand in the CFD community. So the brands [AcuSolve
and AcuConsole] will remain as part of Altair’s HyperWorks

ACUSIM, a CFD technology developer, filled the

void for Altair Engineering’s product portfolio.

Suite.” AcuSolve and AcuConsole were added to Altair’s Hyper-
Works lineup in May 2009 through a partnership.

Altair plans to deliver ACUSIM products on Altair’s Hy-
perWorks simulation platform, a unit-based licensing model.
Explaining the model, Altair states, “HyperWorks users can run
multiple applications for a flat rate, rather than paying for each
license in use. HyperWorks also provides access at no extra cost
to other Altair products.”

Kidder said the primary reason for the acquisidon was Al-
tair’s focus on multi-physics simulation, adding “We’re going
to heavily integrate [ACUSIM products] into our multi-body
dynamics, into our RADIOSS structure solvers, as well as our
optimization technology.”

INFO =» ACUSIM Software: Acusim.com
=> Altair Engineering: Altair.com

For more information on this topic, visit deskeng.com.

WEBINAR, MARCH 16,2011: HOW MERCURY MARINE USES
TEAMCENTER AS ITS ENGINE OF CHANGE

floor to correcting a typo in an engineering draw-

ing; from new suppliers to new machine-control
programs, Mercury Marine uses Siemens PLM Software’s
Teamcenter to monitor all classes of change and ensure
that its business divisions are working on a single source
of product data. Similarly, the company uses Teamcenter
to encourage part reuse, preventing designers and engi-
neers from spending unnecessary efforts recreating com-
mon engine components. The results of this disciplined

From adding a new robot in the manufacturing

approach can be seen in Mercury Marine Outboards,
known for reliability, fuel efficiency, and performance.

On March 16, in a webinar hosted by DE contributing
editor and MCAD blogger Kenneth Wong, Mercury Marine
will explain how it:

e transforms many home-grown engineering change
management systems into a single global engineering
change system; and

* increases part reuse.

To join, register at goo.gl/wifoS.
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SketchBook 0, Made for Oprah Winfrey

ou don’t normally expect

an Autodesk design product

to be part of a fashion and

lifestyle magazine featuring
beauty tips and celebrity interviews.
But thanks to talkshow diva Oprah
Winfrey, Autodesk’s lines and arcs
met the circle of O, the magazine co-
published by Winfrey’s Harpo Print,
LLC.

Autodesk and Winfrey’s publi-
cation staff teamed up to develop
SketchBook O, especially developed
for the Creativity Challenge. It ap-
peared in February issue of O. Led
by writer and filmmaker Miranda
July, the challenge encourages read-
ers to express themselves in a series
of exercises. If you want to take up
the “Draw Their Hair” challenge,
for example, you may “think about
the people who stirred you up last
year—the ones who enraged you,
made you feel lustful, brought out
your tenderness, and so on. Now
think of their hair. Using the Sketch-
Book O app or a piece of white
paper, draw just the hair of each of
these people. Draw carefully, using
a picture as a reference if you have
one, and notice the details.”

SketchBook O is free. At the end
of the magazine’s challenge (March
11,2011), you can no longer submit
drawings to Oprah’s site, but the
drawing tools continue to work.
Autodesk also plans to release an
update to turn SketchBook O into
SketchBook Express, also free.

SketchBook Mobile, another
app from Autodesk, costs $2.99—a
negligible price tag compared to
the cost of other Autodesk software
titles. Nevertheless, the success
of this easy-to-learn, consumer-
friendly app for iPad and iPhone
is “beyond our wildest dream,”
according to Autodesk Labs’ vice

president, Brian Matthews.
Sales of SketchBook Mobile
and other lightweight apps from
the iTunes app store (such as
AutoCAD WS and Inventor
Publisher Mobile Viewer) may
account for just a small fraction
of Autodesk’s profit margin. At
least for the foreseeable future,
professional design software
suites remain Autodesk’s core
business. But the popularity of its
mobile apps gives the company a
foothold in the consumer market
and Mac community, both fresh
markets for the CAD giant.

Kenneth Wong writes about tech-
nology, its innovative use, and its
implications. One of DE’s MCAD/
PLM experts, be bas written for numer-
ous technology magazines and writes DE’s
Virtual Desktop blog at deskeng.com/
virtual_desktop/. You can follow him on
Twitter at KennetbwongSFE, or send e-
mail to de-editors@deskeng.com.

Autodesk and Oprah
Winfrey’s O magazine
teamed up to create
SketchBook O, a version
of SketchBook Mobile

for the creativity
challenge in February
2011 issue of O.

INFO => Autodesk: USA.Autodesk.com

=% 0, The Oprah Magazine:
Oprah.com/omagazine.html

For more information on this topic,
visit deskeng.com.
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New Efficiency

Mandates for Motors

Design engineers who specify motors
need to be aware of mandated energy
efficiency standards that the federal
Energy Independence and Security Act
(EISA) put into effect in December 2010.
The information below is courtesy of
Baldor Electric Co., a manufacturer of
electric motors, mechanical power trans-
mission products, drives and generators.

Q. What is EISA?

A. The Energy Independence and Security
Act of 2007 (EISA) was passed by
Congress and signed into law on Dec. 19,
2007. EISA builds upon the previous EPAct
(Energy Policy Act of 1992) updating
mandated efficiency standards for general
purpose, three-phase AC industrial motors
from 1 to 500 horsepower (HP) which

are manufactured for sale in the United
States. The U.S. Department of Energy
(DOE) is responsible for establishing the
rules to implement and enforce EISA.

Q. When is the effective date for EISA?
A. EISA applies to motors manufactured
after Dec. 19, 2010. The Canadian
version was scheduled to begin Jan. 1,
2011, but has not been signed yet.

Q. What are the efficiency standards
under EISA?

A. For each general-purpose rating
(Subtype 1) from 1 to 200 HP that was
previously covered by the EPAct, the
law specifies a nominal full-load effi-
ciency level based on NEMA Premium
efficiency. All 230 or 460 volt (and 575
volts for Canada) motors currently under
the EPAct, manufactured after Dec. 19,
2010, must meet or exceed this effi-
ciency level. General Purpose Electric
Motors (Subtype Il) not previously
covered by the EPAct will be required

to comply with Energy Efficient efficien-
cies (NEMA MG1, table 12-11). The

term ‘general purpose

electric motor (Subtype Il)’

means motors incorporating

the design elements of a general
purpose electric motor (subtype [) that
are configured as one of the following:

* U-Frame motor

* Design C motor

* Close-coupled pump motor

* Footless motor

* Vertical solid shaft normal thrust motor
(as tested in a horizontal configuration)

* An 8-pole motor (900 rpm)

* A poly-phase motor with voltage of not
more than 600 volts (other than 230
or 460 volts

* Fire pump motors 1-200 HP

* 201 - 500 HP motors not previously
covered by the EPAct will be required
to comply with Energy Efficient effi-
ciencies as defined by NEMA MG 1,
table 12-11.

Q. Are fractional HP and 48 or 56 frame
motors included in EISA?

A.Only 1 to 500 HP motors with three-
digit frame NEMA numbers (143T-
up) are included in EISA. This also
includes equivalent IEC frame desig-
nations (IEC 90 frame-up excluding
100 frame).

Q. What motors aren’t covered by EISA?

A. The following motors are not covered:

 Design D with high slip

* Adjustable speed with optimized
windings

 Customized OEM mounting

* Intermittent duty

* Integral with gearing or brake where
motor cannot be used separately

* Submersible motors

* Single Phase motors

* DC motors

 Two-digit frames (48-56)

* Multi-speed motors

Image courtesy of

* Medium voltage motors
* TENV and TEAO enclosures

Q. Does EISA apply to every three-phase
electric motor from 1 to 500 HP?

A. Not every configuration, but almost

all motors except some special OEM

designs with proprietary mounting

configurations. The following configu-

rations are exempt from EISA:

Integral gearmotors

Integral brake motors

Inverter duty motors with windings

optimized for ASD use that cannot be

line-started

Design D high-slip motors

Q. Does EISA apply to both stock and
custom motors?

A. Yes. The determining factor under EISA
is whether a particular motor meets
the law’s definition of “electric motor.”
Stock and custom motors should be
treated the same and follow EISA
guidelines.

Q. Does EISA apply to motors manufac-
tured outside of the United States
and imported for use?

A. Yes. The requirements of EISA include
imported electric motors. This also
includes the electric motors “as a com-
ponent of another piece of equipment”.

Q. How about electric motors for export
outside of the United States?

A. EISA does not apply to motors
exported outside the United States,
including motors mounted on equip-
ment. The DOE will require these
motors or their boxes to be specifical-
ly marked “Intended for Export.”
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See Analysis Data’
True Colors 4

Why you don’t always get what you
want—and how to get what you need.
BY GEORGE LAIRD AND PAMELA J. WATERMAN

‘ ‘ Whenever you see a stress contour plot, just assume
that it is wrong,” says Mark Sherman, head of the
Femap Development Team for Siemens PLM Soft-

ware Solutions. Although Sherman’s comment sounds a

bit dramatic, it’s par for the course in computer modeling,

where a common saying is “garbage in, gospel out (GIGO).”

The questions that these comments raise are simple to pose,

but are somewhat vexing to answer, even for the specialists.

How does a user quickly check finite element (FE) stress
data validity or accuracy? How can one astutely defend
these colorful, high-resolution results against the casual
interloper who is throwing darts? Is the data gospel or gar-
bage? This article will give you the background and am-
munition to defend your results.

How Stresses are Calculated in FEA
Let’s look behind the scenes at the general approach to FE
analysis. Once you have prepped and launched your FE
model, the software analysis engine kicks into action, taking
each element and breaking it down into a series of simple
stiffness equations. Whether linear or non-linear, the equa-
tions are assembled into a massive matrix, solved by one of
several intensely mathematical methods and evaluated for
the given constraints and loads.

With a quick menu-click and perhaps some rotations,
you have a colored contour graph showing ... what exactly?

Analysis /// FEA Visualization

/

e
®

FIGURE 1: Gaussian integration points are shown
for common finite element shapes: plate, brick and
tetrahedral. Images courtesy of Predictive Engineering

Time to back up. What is glossed over in most explana-
tions is how the analysis engine generates stiffness equa-
tions from oddly shaped elements defined in two or three
dimensions. It is an amazingly beautiful process of simplifi-
cation done over several stages.

First, each element is broken down into quadrants. A
weighting formula is used to calculate the approximate
volume of each element using simple polynomials. Known
as Gaussian integration, this step is the cornerstone of all
FEA technology. Without this simplification, FEA would
not exist.

Second, the software generates stiffness equations and
the analysis engine applies the given constraints and loads.
Then, the engine calculates all of the displacements at the
element’s corner points or nodes, leading to the next ques-
tion: How does it generate stresses from displacements
away from the element’s corners?

The answer lies in another great trick of the FEA pro-
cess. Theoreticians have determined that the best place
to calculate stresses in finite elements lies at the Gauss-
ian integration points (the center of the quadrants). The
software then takes these displacements and uses Gauss-
ian integration to calculate first the strain and then stress
within each “Gaussian volume.” Most finite elements are
analyzed using four Gaussian integration points, and thus
the analysis engine generates stresses at four discrete
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points within the element. (See Figure 1.)

But how do these Gaussian integration
points relate to what we see on our real-world
contour plots? Because most users have no
use for raw element data, one final process-
ing step is done. Values for the Gaussian
point stresses are interpolated into the ele-
ment’s center, and also extrapolated out to the
corner points or nodal points. At this stage, the
analysis engine has done its work—and the visu-
alization process starts.

=» FIGURE 2B: These stress
results are 20% higher than
those in Figure 2a. The values
reflect smooth transitions
across the geometry. Visual
inspection will tell you that the
higher stresses reflect results
much closer to reality.

De-bugging Jagged Stress Contours

You are more knowledgeable now than many
stress analysts about how element stresses are
computed, but what exactly are you seeing?
These millions of extrapolated points have
been loaded into the software’s graphic dis-
play system and presented as a dazzling, yet
smoothed spectrum of colors. Smoothed is a
key word here.

In the default mode, FEA programs average the corner
point stresses from each element and only present the av-
eraged value to the user. This little smoothing technique
has its good and bad points. Overall, it is a good thing
because it smoothes out the stresses into a cleaner pattern.
Numerically, this process adjusts for the non-physical
variations in stresses that stem from minor variations in
the element’s shape.

Because physical stress is not a step-function (it wants to
flow smoothly), numerically smoothed results display the
more accurate solution. If they don’t, you should definitely
worry! This is the garbage part. Alarm bells should ring,
which brings us to the task of developing your FEA eyes.

When contours look jagged, with lots of red spots (see
Figure 2a) or have extremely irregular shapes, three causes
are likely:

e poorly applied loads and constraints (likely);

e complicated or bad CAD geometry (tricky); or

e poor mesh quality. (See “Judging Good and Bad FE
Shapes” to the right.)

Because we are using finite elements to approximate
a continuum, sometimes it’s best just to accept a few dis-
crepancies when they can be easily explained as a reality of
the modeling process. For example, one could quote Saint-
Venant’s principle and say that stress and displacement con-
tours away from load application points, and do not depend
on how the load was applied (concentrated or distributed)
because forces and moments are always conserved. In other
words, if the region of interest is far away from the load
application point, you can ignore the less-than-smooth
stresses around the load and constraint points.

€ FIGURE 2A: Stress is never jumpy.
It should always vary smoothly, so
if your stress results don’t appear
right, then most likely they are not.
Here, warning lights should come
on when you see the “spots” of
high stress repeatedly popping up
along the curved edge of this part.

From a geometric point of view, designers hand over
CAD files that include every manufacturing detail down
to 0.005-in. sharp edge-breaks or small diameter oil-feed
passageways. Typically, we can (and should) ignore these
small regions by invoking another useful relationship
from Jean Claude Barré Saint-Venant. (See “Saint-Ve-
nant’s Principle of Decreasing Load Effects,” page 18.) He
discovered that small features only create localized distur-
bances in the stress field. The extent of this disturbance
is no more than three times the characteristic dimension
of this small feature. For example, for holes of radius R,
this size is 3*R. Thus, if your objective is to determine the
overall stress of the structure, localized excursions in the
stress field will not affect your final answer. This can be

Judging Good and Bad FE Shapes

aussian integration is an exact method only for
G elements that have near-perfect shapes—side-

to-side ratios of 1x1 for plates or 1x1x1 for
solids (bricks and tetrahedrals, for example). Once the
element shape starts to degrade, so does the quality of
your results.

A standard rule of thumb is that the element shape
should be “pleasing to the eye” and maintain this
regularity across the model. Although it's a subjective
approach, if the mesh appears to be close to having
1x1x1 proportions, you are good to go.
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FIGURE 3A (LEFT): A poor meshing job. Judging good and bad elements is as easy as looking at the mesh. If areas

of the mesh look angular, sharp and irregular, then most likely your stress results will be inaccurate. This part is a
completely symmetric hemisphere (with the addition of one small hole at the lower left). The mesh should be virtually
uniform across the part—but clearly is not, nor are the resulting stresses. The problem comes from an artifact of the
meshing algorithm, and can be solved by dividing the part into subsections before meshing.

FIGURE 3B (RIGHT): Another trick to help you identify bogus meshing regions is that you should be able to turn off the

mesh outline and not tell where the elements start or stop. See the pronounced variations in stress levels on the left
side of this same hemispherical part, in spite of the part’s physical symmetry.

easily proved by running two analyses on a part, both with
and without a few holes and verifying that the results will
be essentially identical.

If the small features are truly relevant and cannot be
simplified away, then you will have to set the mesh den-
sity to be increased so that the resulting stress field looks
smooth and realistic. (See Figure 2b.) Your existing software
may handle this with no problems, or you may find you
need to divide the geometry into subsections for the mesher
to properly deal with the peculiarities of your part. (See
Figures 3a and 3b.)

Saint-Venant’s Principle of
Decreasing Load Effects

de Saint-Venant concluded that mechanical load

effects on a body rapidly diminish as you go away
from the point of application—at distances that are
large compared to the dimensions of the part. In 1945,
Richard Edler von Mises put a mathematical description
to this effect using partial differential equations.

The principle allows FE algorithms to replace compli-
cated stress distributions with simpler ones as long as
the boundaries are small. You can compare this situa-
tion to electrostatic field effects, where the field decays
as 1/(ri+2), where i relates to the number of poles.

I n 1855, French elasticity theorist Jean Claude Barré

Interpreting Stress Results

One more back-to-basics reminder: Stress is force di-
vided by area. This basic tenet of stress analysis sounds
simplistic, but it’s extremely useful. For example, if you
have two bars with the same cross-sectional area—one
aluminum and the other steel—and the same force is ap-
plied to each bar, then each bar will undergo the same
stress. In the age before computers, this is why stress
guys could build scale models of complicated structures
in plastic and get useful information.

In other words, if you are applying force or pressure to a
structure, the resultant stress will only be a function of the
geometry of the structure and not its material. One can then
do material selection on the fly, since the model’s maximum
stress value is valid whether the material is plastic, aluminum
or steel. The only thing that would change is the deflection
of the structure, which scales with the elastic modulus.

A common occurrence in the interpretation of stress
results is when the model returns a very high stress value—
say, 500 megapascals (MPa)—when the user knows that the
material of choice for this structure (low-grade steel, for
example) has an actual yield stress of 300 MPa.

How does this happen? Because the FE calculation is
linear, it has no idea that the material would plastically de-
form or break above the material’s yield stress; it just makes
the calculation based on the load and the geometry. This is
where the user must interpret the result. Perhaps the load is
unrealistically high and in reality, the load is half this value.
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FIGURE 4: Sometimes, results seem to make no sense
but are good enough if interpreted correctly. This
surgical anvil has a yield strength of around 100,000
psi. With a calculated stress of more than 200,000
psi, the part has already broken. This shows the
power of visualization knowledge—you know when
“good enough is good enough,” and remeshing would
be just a waste of time.

In this case, because the stress results are linear, they would
scale with the load. The stress result should be 250 MPa
and the structure would survive. (See Figure 4.)

Visualizing Beyond FEA

Many other analysis techniques (computational fluid dy-
namics, for example) use finite element grids to lay down
spatial domains. In all cases, the numerical solver is try-
ing to capture a smoothly varying field, whether fluid ve-
locity or electromagnetism, and if the grids are smoothly
arrayed, then a better solution will naturally result.
The human eye is a powerful tool for recognizing regu-
larity, since non-regularity can often indicate danger or
a predator lurking in the grass. In short, keep your grids
smooth and regular, let your eyes be a critical judge, and
you’ll be far safer in your numerical analysis work.

George Laird, Ph.D., PL. is a mechanical engineer with
Predictive Engineering and can be reached at FEA@Predic-
tiveEngineering.com. Contributing Editor Pamela Waterman,
DE’s simulation expert, is an electrical engineer and freelance
technical writer based in Arizona. You can send ber e-mail to
DE-Editors@deskeng.com.

INFO =) Predictive Engineering: PredictiveEngineering.com
=> Siemens: Femap.com

For more information on this topic, visit deskeng.com.
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SimUIation /// Product Overview

Imagine This

LMS introduces Revision 10 of LMS Imagine.Lab AMESim.

BY VINCE ADAMS

[T

e e i

hile system simulation tools have been
Wavailable to the engineering commu-
nity for more than 25 years, general en-
gineering awareness and usage has lagged behind
the more popular finite-element-based simula-
tion technologies. This “one dimensional” world,
or 1D simulation, so termed because of the flow
chart or path-dependent nature of the interface
logic, was relegated primarily to researchers or
specialists.
In its most basic form, equation blocks, or com-
ponents, are graphically connected with varying de-

grees of logic to convert one form of input, typically a form of
energy in a mechanical system, to another or a more problem-
specific output. In the example shown in Figure 1, an initial dis-
placement is imposed on otherwise equivalent mass-spring and
mass-spring-damper systems to plot decay and, potentially, to

optimize for critical damping.

"This seemingly trivial example still highlights the key compo-
nents of a 1D simulation. Components ground, spring, damper
and mass are physically attached to one another. Component pa-
rameters mass, spring stiffness and damping are assigned to each
component. An input signal or initial state is defined, and the sim-
ulation is run for a specified “model time.” A problem of this size
can be computed in several seconds of model time, which trans-
lates to a fraction of a CPU second. More complicated models
still typically run in seconds to minutes—a small fraction of the
computation time required by a finite element-based equivalent.

Today’s Technology

LMS Imagine.Lab AMESim, first released in 1995, is a multi-
domain system simulation environment for industries as di-
verse as hybrid vehicles, internal combustion engines, hydrau-
lic valves, pneumatic tools and lawn care products, to name
a few. Revision 10 was released in November 2010. LMS
Imagine.Lab uses a graphically intuitive interface of more than
3,500 pre-defined components from 30 libraries. These librar-
ies include mechanical and control entities, engine and pow-
ertrain components for vehicle development, hydraulic and
pneumatic components, and refrigerant HVAC-based compo-
nents. A system model can include any component from any

library for multi-domain simulation.

Mass-Spring

Mass-Spring-D amper

T

Figure 1: The LMS Imagine.Lab interface shows a

simple mechanical model and overlayed responses.

A more advanced example, shown in Figure 2, models all
the energy use in an automobile. It includes hydraulics for
steering and braking, passenger air conditioning systems,
engine performance and cooling, as well as wind resistance
over a variety of representative drive cycles. The potential for
exploration and optimization, using one of several built-in
optimization algorithms, are nearly endless.

The term “system modeling” may also be a little restric-
tive for this product. For example, a hydraulic valve or a
pneumatic tool—components in a macro sense—also repre-
sent systems of springs, masses, orifices, impellers and slides
that can be simulated within LMS Imagine.Lab. A unique
feature of the product is the ability to develop models with
scalable levels of fidelity or resolution so that an engineer
can focus his or her time on the most critical design aspects.

In the example shown in Figure 3, a hydraulic component
manufacturer might lay out a network for a skid steer or ex-
cavator using a simple model (termed “functional model”) of
a limit valve to formulate a design envelope.

When the valve requirements are known in the context
of the total system performance, a more detailed component
model (termed “Technological model” in the figure) can be sub-
stituted for further development. System masses, orifice size and
spring stiffnesses that produce the transient response called for
in the system model can be synthesized in LMS Imagine.Lab.
A component designed outside the full system, or under the as-
sumption that a static configuration would suffice, could lead to
erroneous conclusions or last-minute redesigns.
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LMS Imagine.Lab is designed as a platform for in-
novation-centric workflows. With more than 3,500
components available to users, model organization
is an important aspect of the user experience. LMS
Imagine.Lab previously allowed users to change
commonly used icons to even more recognizable
images, and define multi-domain libraries for faster
component access. In Revision 10, a Favorites li-
brary has been implemented to streamline the
process of sorting out components. Dockable and
tabbed library windows make screen layout, espe-
cially in multi-monitor environments, more ef-
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ficient. Power Sensors have been implemented in L.
most domains to better track and optimized energy
consumption for “green” design.

Because computation time is fast, multiple design itera-
tions on a given model are commonplace. Revision 10 includes
enhanced Batch Run & Result Set Managers that allow users
to create, and then navigate the massive amount of output data
being generated. Similarly, when engineers have nearly unlim-
ited design iteration options, the alternate configurations can
take on many forms over a short period of time. The Experi-
ment Manager tracks model changes in the background so that
engineers can explore improvements across complicated design
changes without worrying about in-process documentation.

In addition, LMS Imagine.Lab remembers what compo-
nents and/or parameters were used in any given study. Users
can jump back and forth to images of past configurations to
explore alternatives. This is a critical capability to answer the
question “Why?” when examining everything from the vari-
ous component options or the best design choice to meet the
latest eco-trends.

LMS Imagine.Lab includes a help and demo model library
that are cornerstones of the hands-on tutorial system. The
help system in LMS Imagine.Lab includes an explanation of

Inmu».uuu-u-—-hmm .Lﬂ!

0@Q af- aaaa | 0@ 00x%[9¢ A08 -0 /8008
n@o
4
%
A
a
|
=
E
| =
H
[——
— E{n,. g
~ ol . e
= e
T W b
i % |ﬂ[’}i th [T § —
= B B 1B B B e i
[ : — L= o L et o -
1 | I o 4 : N RUH
o bt — L, B 4r z=—=wz
e Peet: | § RSB D

Figure 2: A complete model of an automobile energy sys-

tem showing multiple libraries (differentiated by color.)

Functional model

Technological model

Figure 3: A simple relief valve model side-by-side with one that
captures all the relevant physics to synthesize the right valve.

the underlying equations and parameters for all of the com-
ponents. A library of demo models, or templates, is included—as
well as providing a fully documented starting point for most ap-
plications. These have both been enhanced in Revision 10 with
more engine, powertrain, and vehicle dynamics models. Addition-
ally, application “assistants” have been added to Revision 10 to
guide users through model construction in a number of domains.

One exciting technology enabled by LMS Imagine.Lab is
model-based system engineering (MBSE), which allows co-
simulation of models, control software (C-code), and/or actual
hardware. LMS has further improved the real-time simulation
capabilities in LMS Imagine.Lab for hardware-in-Loop (HiL),
software-in-loop (SiL) and model-in-loop (MiL). Additionally,
in 2010, LMS acquired Emmeskay, a global MSBE provider
with offices in Michigan, India and Japan.

LMS offers LMS Imagine.Lab AMESim products in “a la
carte” libraries for specific needs, or in bundled application-ori-
ented solutions. In Revision 10, LMS expanded its token-based
licensing to the LMS Imagine.Lab product line so engineers can
access the potential of multi-domain and system simulation. With
tokens, users don’t need to try to find all their innovative ideas at
once—or go to their boss for more funding to explore a new con-
cept or check out the actual viability of the products they imagine.

As with most CAE technologies, such as finite element
analysis (FEA) and computational fluid dynamics (CFD), 1D
simulation was developed primarily for the automotive and
aerospace industries. Now, as with FEA and CFD, it is acces-
sible to all industries.

Vince Adams, currently an account manager for LMS, is a
longtime simulation educator, consultant and speaker. He has
authored three books on finite element analysis and numer-
ous magazine articles.

INFO =» LMS: L MSintl.com

For more information on this topic, visit deskeng.com.
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Plug-and-Play

PLM

) SolidWorks niFuze
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The state of the art for tools

designed for small and mid-
size businesses.
BY KENNETH WONG

sking a small business to adopt
Aa product lifecycle management

(PLM) system is like asking a
neighborhood baker to install an indus-
trial oven, complete with conveyor belts,
control knobs, and a walk-in heat cham-
ber. What he needs is a countertop oven,
small enough to fit on the oak table in
his kitchen, large enough to churn out
several batches of breads and pastries to
keep up with morning and lunch rushes. He refuses to
read a 2-in.-thick installation manual just to get started.
He believes the equipment should be ready once plugged
in. As for configurations, he asks for but four settings: On,
Off, Temperature and Timer.

WHAT IS PLM?

ver since its creation in the late 1980s, prod-
E uct lifecycle management (PLM) has had to go
through a series of identity crises. Preached by
many, yet understood by few, the concept grew more
abstract over time. According to CIMdata, an analyst
firm, PLM is a strategic business approach that:

* applies a consistent set of business solutions that
support the collaborative creation, management, dis-
semination and use of product definition information;

* supports the extended enterprise (customers, design
and supply partners, etc.);

* spans from concept to end of life for a product or
plant; and

* integrates people, processes, business systems and
information.

The same analyst firm warns that “PLM is not a defi-
nition of a piece, or pieces, of technology. It is a defini-
tion of a business approach to solving the problem of
managing the complete set of product definition infor-
mation—creating that information, managing it through
its life, and disseminating and using it throughout the
lifecycle of the product.”

Where Used

SolidWorks n!Fuze, a web-based file sharing
and collaboration function from Dassault
Systémes, is aimed at teams as small as two.

In the late 1980s and early ’90s, PLM projects were
often data consolidation initiatives undertaken by the
GMs and Boeings of the world. It was assumed—correctly,
I might add—that only manufacturing titans of such size
and magnitude would engage in parallel product develop-
ment (subcomponents that must eventually fit together
and were in development in different places, overseen by
different teams). Only they would need to tackle the com-
plex data-management issues arising from this practice.

Thus, for a time, most PLM technologies were the
software equivalent of industrial ovens. Like its equally
intimidating cousin enterprise resource planning (ERP),
early PLM came with a 2-in.-thick manual, a team of con-
sultants and a hefty price tag.

But today, in what New York Times columnist Thomas
Friedman calls the “Flat World,” small and midsize busi-
nesses (SMBs) can compete with large enterprises in a
playing field already leveled by technology. In the era
of digitized, wired communication, small manufacturers
from Taipei, Pune or Minnesota can bid for the same jobs
on which their larger counterparts are bidding.

With lower overhead, smaller firms can—and often
do—underbid the larger ones. The opportunities once
confined to bigger firms are now within their reach. Con-
sequently, so are the product-development complexities
once limited solely to bigger firms. The question among
progressive SMBs is this: Is there a countertop oven ver-

sion of PLM?
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Getting Your Data House in Order
By its very nature, PLM is an ambitious undertaking, in-
volving concept development, design creation, data man-
agement, collaboration, simulation, manufacturing, com-
pliance and—if you choose to extend the lifecycle beyond
manufacturing—post-sale maintenance.

With the exception of certain tier-one companies,
there aren’t many manufacturers sufficiently resource-
ful in finance, time and manpower

given that many SMBs work with independent contrac-
tors for a particular job.”

SaaS-sy PLM

In the last five years, as people have begun to feel more
comfortable with the idea of remote software, often called
Software-as-a-Service (SaaS), certain PLM programs
have sprung up on the same platform. If what you need

to adopt a series of technologies
that address all aspects of PLM in a
single shot. Most likely, companies
tackle these issues one at a time, or a
few at a time, depending on priority
and affordable downtime.

“I think that many large enter-
prises have additional requirements
for a PLM system that are needed
just due to the size of the company,”
says Michael Distler, director of
solutions marketing for PLM tool
manufacturer PTC. “For example,
requirements management for an
SMB may be easily managed by one
person using a simple vault tool,
since there are a fairly finite number
of requirements to keep track of. But
the large enterprise may have thou-
sands of requirements that would be
unwieldy or impossible to effectively
manage and cross-reference without
a PLM system. Because these addi-
tional capabilities result in a larger
system that needs to be configured
and maintained, the SMB may not
have the resources to manage such a
large system.”

Many vendors offer software
suites—a collection of interopera-
ble, associative software programs—
to manage different aspects of the
product lifecycle. For PLM begin-
ners, the best place to start may be
data management and collaboration.

“I think simply having a single,
secure, accessible place to store all
product-related files is probably
the most important capability for
an SMB,” Distler says. “After that,
I would say simple change and con-
figuration management, such as
keeping track of the latest version,
etc. Collaboration would be next,

The Only PLM Tool to Earn a
Five Star Rating

for CMII Compliance

Why would you settle for anything less?

CMPRO is Product Lifecycle Management and
Configuration Management Software Customized

to Fit Your Processes

Contact Professional Systems Associates
to find out how you can get the

Five Star Treatment

wWwWw.PSASYS.com
1-800-373-3453
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MCAD /// Product Lifecycle Management

n January, at
I SolidWorks

World 2011,
| had a chance

to sit down with
Allan Behrens, an

lifecycle manage-
ment (PLM) sys-
tems can benefit
small and mid-
size businesses
(SMBs).

“PLM solutions have historically been notoriously dif-
ficult to implement,” he says. “They’re not short-term
solutions, not very malleable, so you can’t change them
easily. An SMB has limited bandwidth for software main-

tenance, IT maintenance and customization. So a solution

for the SMB has to be easy and practical, with immediate
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return on investment and a low entry barrier.”

It doesn’t necessarily mean low cost, he adds, just that
they have to start paying back the investment quickly.

Because of their low costs (around $100 per seat
per month) and low overhead (little or no IT invest-
ment), Software-as-a-Service (SaaS) or web-hosted PLM
solutions often strike SMBs as attractive alternatives.
Behrens advises buyers to consider certain factors:

* How do you get your information in and out?

* How do you use it or train new people?

* Do you have to change your work processes to suit the
application? Or can the application be changed to
match your business?

“Saa$ gets rid of the IT maintenance burden, but it also
brings with it another problem: Transferring information [in
and out of the program] can be quite costly,” he says.

Whether delivered online or on the premises, if the
PLM software forces you to significantly recalibrate your
workflow and practices, it could be an inhibitor to adop-
tion, he cautions.

to manage is the most basic of your manufacturing docu-
ments—your bills of materials (BOM)—you could do it
for as little as $99 a month. Arena Solutions, founded in
1994, specializes in delivering SaaS BOM management
functions. The product, called Arena, was an outcome of
the co-founders’ own frustration with their homegrown
data-management efforts in Excel spreadsheets in their
previous career as manufacturers.

Arena includes features for BOM management, change
management and supplier collaboration. SaaS deployment
means you don’t need to keep and maintain an I'T infra-
structure. You access Arena features and your uploaded
data from a standard browser.

Arena’s look and feel still reflects its original point of
departure, Excel. Rows and columns, an approach that
does a fine job managing textual and numeric data, may
be sufficient for many, but the new model-driven data-
management approach, as exemplified by Siemens HD
PLM and Autodesk Vault, shows that a greater integra-
tion between product data (part numbers, BOMs, release
dates, and so on) and product design (CAD files) could
yield PLM insights otherwise unavailable.

Playing Well with Others

“We understand that we’re not going to be the only tool
that our customers use,” Chuck Cimalore, CTO of Om-
nify Software, states. “Where we excel, in addition to the
breadth of our functionality, is in our ability to turn around
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the system—get customers up and running
quickly in a very cost-effective package.”
Omnify concentrates on SMBs, from
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The Big Three

The holy trinity of PLM—Dassault Sys-
temes, PTC and Siemens PLM Software—
used to focus on industry titans, with com-
prehensive software suites like ENVOVIA
(Dassault Systemes), Windchill (PTC),
and Teamcenter (Siemens). But the allure
of the SMB market beyond tier-one manu-
facturers proved irresistible.

Dassault Systemes tackled this segment with Solid-
Works Workgroup PDM, offered alongside its mid-
range CAD program SolidWorks. PTC recently made
the decision to reshuffle its products, breaking up Pro/
ENGINEER, Windchill and other titles into a series
of applications with smaller footprints. Siemens put to-
gether its midrange PLM bundle called Velocity Series.
At the heart of it was Teamcenter Express, a lighter ver-
sion of Teamcenter.

Recently, Dassault Systémes moved further down the
SMB market, attempting to capture the smallest of PLM
users—teams as small as two—with a web-based file

sharing and collaboration plug-in called n!Fuze (see Vir-
tual Desktop, page 9). Though the product is based on
its enterprise PLM system ENOVIA, the user interface
looks more like an instant messenger window, reinforced
by social media-inspired chat-and-comment functions.
The plug-in, which appears as an unobtrusive tab in
SolidWorks, lets you create a personal workspace where
you can upload a design in progress, invite a collaborator,
then start a discussion.

“What designers and engineers don’t like,” notes Om-
nify’s Cimalore, “is for someone to come to them and
say, ‘Hey, we’ve implemented this new PLM system, so
you’re gonna have to use it.””

That, perhaps, is a challenge shared by all PLM pro-

Arena Solutions, one of the earliest PLM applica-
tions delivered in the Software-as-a-Service style,
lets you monitor your project status in a dashboard.

viders, large and small. The ghost of enterprise software
still haunts many. Only a new breed of lightweight, pain-
free PLM products can wipe away the memory of imple-
mentation horror.

Kenneth Wong writes about technology, its innovative use,
and its implications. One of DE’s MCAD/PLM experts, he
bas written for numerous technology magazines and writes

DE’s Virtual Desktop blog at deskeng.com/virtual_desktop.

You can follow him on Twitter at KennethwongSE, or email
bim via de-editors@deskeng.com.

INFO =>» Arena Solutions: ArenaSolutions.com
=>» CIMdata: CIMdata.com
=) Dassault Systémes: 3DS.com

=% Omnify: OmnifySoft.com
=» PTC: PTC.com

=) Siemens PLM Software: PLM.automation.Siemens.com

=> Taxal: Taxal.com

For more information on this topic, visit deskeng.com.
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some time, we were pleased to receive a second
Precision workstation in less than a year. This time
around, the Texas-based company sent us the latest version
of its Precision T5500, a dual-socket system that packs a lot
of power into a relatively compact tower.
The Dell Precision T5500 bears a striking resemblance
to the T3500 we reviewed last year (see DE, March 2009),
housed in a gray and black case measuring 6.73 x 17.64 x
18.54 in. (W x H x D) and weighing in at 41.5 lbs. And like
the 13500, although configured as a tower, the T'5500 can
also be reoriented as a desktop system.

After having not reviewed a Dell workstation for quite

Quirky Interior
Like other workstations in the Dell Precision series, the
T5500 case opens on the right. Inside, we again found an
unusual hard drive mounting system. Up to two drives can
be mounted on a special cage that hinges at the bottom of
the case. When latched in place, the cage covers more than
a quarter of the case. Drives simply snap into the cage and
cables are properly routed for easy manual connection.
Swinging the drive cage out of the way exposes one of
the CPUs. We could then remove the blue plastic memory
shroud to expose a bank of six memory sockets, three of
which were filled with 1GB dual in-line memory modules
(DIMMs). Because we knew the system had two CPUs and a
total of 6GB of memory, however, we wondered where Dell
had hidden the additional memory and the second CPU.
We soon solved the mystery. The second processor mounts
on a separate dual processor riser. Located toward the rear of
the hinged drive cage, this riser slides into a special slot and is
held in place with a quick-release lever. The dual processor riser
has its own heat sink and cooling fan, and also includes three

High-Performance Computing // review

—————

| A Pricey,
| Power-packed
Tower

The dual-six-core Dell Precision T5500 workstation
turns in impressive results—with a price to match.
BY DAVID COHN

more memory sockets. So, the second of the two 3.33GHz Intel
Xeon X5680 six-core processors was mounted on this unique
riser, along with three more 1GB memory modules.

The system supports up to 72GB of RAM if you install
8GB DIMMs into all nine memory sockets. While 1GB

DELL PRECISION T5500
* Price: $9,242 as tested ($1,299 base price)
* Size: 6.73 x 17.64 x 18.54 in. (W x D x H) tower
* Weight: 41.5 Ibs.

¢ CPU: two 3.33GHz Intel Xeon 6-core with
12MB L3 cache

* Memory: 6GB 1,333MHz DDR3 SDRAM
(72GB max)

¢ Graphics: NVIDIA Quadro 5000 with
2.5GB memory

 Hard disk: two 500GB Seagate Constellation
ES SATA 7,200 rpm drive

¢ Optical: one 16X DVD +/-RW

* Audio: onboard integrated high-definition audio
(microphone, headphone, line-in and line-out)

* Network: integrated Broadcom 5761 Gigabit
Ethernet LAN

* Modem: none
* Keyboard: 104-key Dell QuietKey USB
* Pointing device: three-button USB optical mouse

¢ Other: One 9-pin serial, one 25-pin parallel,
eight USB 2.0 plus three internal USB, 19-in-1
media card reader
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Design Engineering Workstations Compared

BOXX 3DBOXX
Dell 5500 Digital Storm 4860 Extreme Lenovo E20 HP 2200
workstation PROTUS 226060 workstation (one 3.33GHz workstation (one workstation Lenovo D20 workstation
(two 3.33GHz Intel Xeon workstation (one 3.33GHz Intel i7-X980 six-core 3.19GHz Intel i5650 (one3.47GHzIntel i5-670 | (two 2.66GHz Intel Xeon
X5680 six-core CPUs, Intel i7-X980 six-core CPU, CPU (over-clocked to dual core CPUs. NVIDIA dual core CPUs, NVIDIA X5550 quad core CPUs,
NVIDIA Quadro 5000, 6GB NVIDIA Quadro FX 3800, 4.15GHz), NVIDIA Quadro Quadro FX 580 4GB Quadro FX 1800, 4GB NVIDIA Quadro FX 4800,
RAM) 12GB RAM) 5000, 12GB RAM) RAM) RAM) 8GB RAM)
Price as tested $9,240 $6,545 $6,325 $1,224 $2,089 $5,943
Date tested 1/14/11 12/13/10 11/14/10 9/15/10 8/7/10 1/11/10
Operating ) Windows 7 . Windows 7 ) Windows 7 | Windows - Windows . - Windows
System Windows XP 64-bit Windows XP 64-bit Windows XP 64-it Windows 7 Windows 7 | Windows XP Vista
SPECviewperf higher
3dsmax-04 76.05 78.72 88.15 81.07 n/a 90.25 66.73 64.98 60.87 60.65 50.38 51.21
catia-02 98.48 100.25 74.35 84.85 n/a 115.36 68.28 63.79 68.13 66.87 61.79 62.01
ensight-03 118.29 121.70 62.22 58.33 n/a 120.41 45.79 43.40 53.85 53.06 55.26 53.51
maya-02 490.95 435.44 174.45 218.33 n/a 458.21 185.81 157.57 238.59 208.40 250.41 223.73
proe-04 92.19 90.61 83.16 71.29 n/a 114.34 64.08 59.17 68.03 65.74 64.83 63.66
SW-01 180.49 169.75 174.74 157.70 n/a 233.03 97.07 89.67 138.22 137.48 144.17 145.19
tevis-01 93.99 90.34 40.16 37.36 n/a 95.26 23.66 23.00 35.60 34.81 40.55 39,51
ugnx-01 89.31 87.95 37.46 35.49 n/a 88.75 23.15 16.93 30.91 31.23 34.93 34.52
SPECapc lower
SolidWorks
Score seconds 146.86 n/a 106.511 n/a n/a n/a 153.29 n/a 148.72 n/a 141.59 n/a
Graphics seconds 58.42 n/a 32.171 n/a n/a n/a 58.71 n/a 56.83 n/a 41.48 n/a
CPU seconds 3227 n/a 25.871 n/a n/a 31.63 33.67 n/a 32.81 n/a 33.00 n/a
1/0 seconds 60.76 n/a 47.991 n/a n/a 54.68 65.44 n/a 63.10 n/a 67.73 n/a
SPECapc .
SolidWorks higher
Score ratio 5.32 n/a 8.041 n/a n/a n/a 5.21 n/a 5.27 n/a 6.28 n/a
Graphics ratio 3.23 n/a 6.071 n/a n/a n/a 3.25 n/a 3.23 n/a 4.68 n/a
CPU ratio 10.00 n/a 12.011 n/a n/a 10.20 9.58 n/a 9.83 n/a 9.78 n/a
1/0 ratio 521 n/a 6.601 n/a n/a 5.79 484 n/a 5.02 n/a 4.67 n/a
Autodesk e
Render Test
Time seconds | 0:42' 0:28' 535" 463" n/a 306 | 223" | 2030' | 374" | 1352 | 400" | 6360

Numbers in blue indicate best recorded results. Numbers in red indicate worst recorded results. 1. Hyper-threading enabled.
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The Dell Precision T5500 workstation packs incredible
power and dual CPUs into a compact tower case.

modules are certainly less expensive, they limit future ex-
pansion because only three memory sockets remain unpopu-
lated. But the Dell website doesn’t offer a 6GB configuration
option using larger memory modules.

Dell equipped our evaluation unit with a pair of 500GB
Seagate Constellation ES SATA hard drives, configured in a
redundant array of independent disks (RAID) 0 (striped) array,
so that the drives appeared as a single 1'TB drive. While this
arrangement improves performance, it puts data more at risk—
the failure of either drive would result in complete data loss.

Hidden beneath the hinged drive cage and the dual processor
riser is a Dell motherboard based on an Intel 5520 chipset, with a
total of six expansion slots: two PCle x16 graphics slots, two PCle
x16 slots wired as x8, one PClx slot and one PCI slot. There are
also three more USB connections on the motherboard.

The PCI slot contained a FireWire card, while our evalu-
ation unit also came with a single NVIDIA Quadro 5000
graphics accelerator installed in one of the PCle x16 graph-
ics slots. The Quadro 5000’ 152-watt power consumption
means that an auxiliary power connector from the 875-watt
power supply is required. In addition, it is a dual-slot board,
blocking access to the adjacent PCle slot.

All told, Dell offers 15 graphics card choices, including
entry-level and mid-range workstation cards from NVIDIA
and ATT, and the even more powerful NVIDIA Quadro 6000.

In spite of two large fans behind the front panel—one on
the dual processor riser assembly, one in the power supply—
and yet another on the graphics board, the Precision T5500
was virtually silent after startup.

High-Performance Computing // review

Great Performance , Premium Price

The Dell Precision T5500 marks the first workstation
we’ve tested with dual six-core CPUs, so we had high
expectations when we began our benchmark testing. We
certainly weren’t disappointed. On the SPECviewperf test,
which looks solely at graphics performance, the speedy
CPU and ultra high-end graphics accelerator combined to
produce some of the highest scores we’ve ever recorded.
The only system to surpass the Dell’s performance was
the over-clocked 3DBOXX 4860 Extreme (see DE, Janu-
ary 2011, page 14), which was equipped with an identical
Quadro 5000 graphics card.

‘When we turned our attention to the SolidWorks benchmark,
which is more of a real-world test and additionally breaks out
graphics, CPU and I/O performance from the overall scores, the
"T5500 turned in excellent, but not record-setting results.

But when we ran our AutoCAD rendering test, which
clearly shows the benefits of multiple cores, the results were
nothing short of spectacular. With hyper-threading enabled,
giving the equivalent of 24 processor cores, the Dell Preci-
sion T'5500 completed our presentation quality rendering in
just 28 seconds.

The Dell Precision T5500 is backed by a basic 3-year
warranty, with next-business-day, on-site service. Pro sup-
port with 24x7x365 service is available. So are 4- and 5-year
service terms, accidental damage protection, data recovery
protection and even a prepaid recycling service.

Prices for the Dell Precision T5500 start at $1,719, and
with current promotions, that price drops to an even more
attractive $1,299. But that figure won’t even begin to pur-
chase the system we received. As configured, our evaluation
unit priced out at $9,712. Even after instant online savings,
the system would still cost $9,242. It’s a lofty sum, but it buys
you an incredibly powerful Dell Precision T5500, capable of
handling the most demanding engineering applications.

David Cohn is the technical publishing manager at 4D Technolo-
gies. He also does consulting and technical writing from his home
in Bellingham, WA, and bas been benchmarking PCs since 1984.
He’s a contributing editor to Desktop Engineering and the au-
thor of more than a dozen books. You can contact him via email at
david@dscobn.com or visit his website at DSCobn.com.

INFO => Dell: Dell.com
=>» Advanced Micro Devices: AMD.com

=) Broadcom: Broadcom.com
=% Intel Corp.: Intel.com

=) NVIDIA: NVIDIA.com

=) Seagate: Seagate.com

For more information on this topic, visit deskeng.com.
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Experiment to

Accelerate the Innovation Cycle

What is in your innovation tool box?
BY PETER VARHOL

Harvard Business School, is credited with saying “Cre-

ativity is thinking up new things. Innovation is doing new
things.” Of course, we all know this saying from Albert Einstein:
“The definition of insanity is doing the same thing over and over
again, expecting different results.”

But one of the greatest challenges heard recently came from
Hollywood, where an industry leader suggested to his artist, ani-
mators and technologist that we need to revolutionize the way we
work to exploit all the technologies we have around us. They did,
and now they produce more full-length animations with amazing
special effects faster than ever before.

No doubt you have some really bright engineers and scien-
tists, an assortment of single- and dual-processor Intel®Xeon®
based workstations, and potentially some investments in high-
performance computing clusters. Combined together, these in-
vestments represent your innovation sandbox.

But, are you making the most of these investments? If you are
still using workflows from 20 or 30 years ago, then your innova-
tion assets are probably not being used to their fullest potential.

Theodore Levitt, an American economist and professor at

Let’s Experiment

Your most important investment is your engineer or scientist.
They possess the capacity to create new ideas or refine existing
products. They also possess the skills to innovate — that is to
create, test, modify, and redefine their ideas. When you give them
the right tools, they can do it faster than ever.

In the past they have been confined to serial thinking — they
created and tested one idea at time. However, with the advent
of muld-core Intel Xeon processors and dual-processor worksta-
tions, like the HP Z800, Dell T7500 or Lenovo ThinkStation
D20, these professionals now have the opportunity to not only
create a new idea; they can also test it and modify it in a very
tight loop. With new workstation technologies combined with
new workflows, your engineer and scientist can move from serial
thinking to parallel thinking to quickly arrive at an innovative
idea that best meets form, fit and function product requirements.

"The experiment is about adopting and testing new workflows
that are made possible by the new breed of rock solid, dual-
processor based Intel® Xeon® muld-core workstations. These
workstations enable your engineers and scientist to think parallel.

Innovation_

Xeon'

inside”

What You Need to Try the Experiment

The most important component is access to engineers who will
innovate around new workflows that will revolutionize they way
your organization works so you can leverage available technology.

The experiment:

* Is not intended to be disruptive or slow down the
critical projects they are heads down in.

e Is intended to optimize how they use the tools they
already have in order to accelerate access to results that are
needed to make time critical decisions with.

* Requires no special programs or software rewriting.

You will also need access to one to four dual-processor work-
stations powered by two Intel Xeon 5600 series processors; either
24 or 48GB of memory; two 10 GB network cards; preferably ac-
cess to a 160GB solid state drive and a large hard disk drive; Mi-
crosoft® Windows® 7; a single copy of Windows® HPC Server;
and Parallels Workstation 4.0 Extreme.

What to Expect

Once these powerful Intel Xeon processor-based workstatons
are up on your network, you will see that parallel thinking pres-
ents an interesting opportunity to explore “what ifs.” Your engi-
neers will experiment with more ideas in the same time as they
explored a single idea. And just one of those ideas could turn into
the innovation that separates you from your competition.

The outcome of the experiment is that your innovation
assets will be more productive. Your engineers can explore
more what ifs. Your-dual processor workstation is using all
its resources to process small and medium simulations. Your
HPC investment can now be fully applied to solving large
problems really fast.

Your call to action: Start a parallel thinking experiment.

INFO => Intel Corp: intel.com/go/workstation
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High-Performance Computing // review

Blowing
the Doors Off

The expensive Eurocom D9OOF Panther note-
book outperforms most desktop workstations.
BY DAVID COHN

hile not a household name, Eurocom has been
w building some of the world’s most powerful portable
computers for more than 20 years. The company
offers lightweight notebooks and tablets, all-in-one portable
desktop replacement notebooks, mobile workstations and ~ mobile servers. When we first looked at one of the Canadian

company’s systems five years ago, we were duly impressed. But
the firm’s newest offering, its top-of-the-line Eurocom D900F

EUROCOM D90OF PANTHER Panther mobile workstation, blew us away. In fact, it delivers

« Prlaas . performance that beats most desktop workstations.
LR G eT B (RREHT 2ED Pl That may be because the Eurocom D900F Panther uses

* Size: 15.6 x 11.7 x 2.4 in. (W x D x H) notebook many components heretofore found only in true worksta-
» Weight: 11.5 Ibs. as tested, plus 2.25-Ib. tions—a blazingly fast 6-core Intel Xeon CPU, redundant
power supply array of independent disks (RAID) support, and triple-chan-
« CPU: 3.33GHz Intel Xeon X5680 6-core with nel memory, all industry firsts. .
12MB L3 cache Power comes at a price, however. This Panther may be

fast, but it’s also big, heavy and very expensive.

> Liye S Ll DS SRR LY The D900F measures 15.6x11.7x2.4 in., and tips the

(24GB max) scales at 11.5 Ibs., plus another 2.25 Ibs. for its power supply.
* Graphics: NVIDIA Quadro FX 3800M with Raising the lid reveals a 17.1-in. LCD with a native WUXGA
1GB memory resolution of 1920x1200 and a full-size keyboard with a separate
e LCD: 17.1-in. diagonal WUXGA LED (1920x1200) numeric keypad. The touch pad, centered below the keyboard in
« Hard disk: 128GB SSD and 500GB 7,200 rpm the large wrist rest, seems a bit small in comparison, and has just
Seagate Momentus hybrid drive a pair of buttons in addition to its dedicated scroll zone. Speakers

are located to either side of the keyboard, and a pair of game keys
below the left speaker can be assigned macros.

"The round power button glows blue when the system is run-
ning, while three poorly labeled buttons to its immediate left acti-

¢ Optical: Multi DVD+/-RW dual layer

¢ Audio: microphone, headphone, line-in, S/PDIF out,
built-in microphone and speakers

* Network: integrated Gigabit Ethernet vate email, a web browser and a user-specified application. LEDs
(10/100/1000 NIC); Intel 802.11 a/b/g/n wireless arrayed above the keyboard indicate card reader and hard drive
LAN; optional integrated Bluetooth 2.0 activity, number lock, caps lock and scroll lock status. Three more

 Modem: 56K V.92 LEDs in the bezel below the display indicate power, battery and

« Keyboard: integrated 109-key keyboard with wireless status. The microphone is to the left of these, while an

numeric keypad optional 3-megapixel camera is centered above the display.

* Pointing device: integrated two-button touchpad Lots of Expansion Options

* Other: four USB 2.0, one mini IEEE 1394 FireWire, The right side of the case is rather sparse, with just four USB
eSATA, Express Card slot, 7-in-1 card reader, DVl-out, 2.0 ports and a security lock slot. The left side is packed with an
HDMI-out, 3MP webcam HDMI-out port, eSATA connector, a cable antenna jack, RJ-11
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Mobile Engineering Workstations Compared

HP Elitehook 8540w
Eurocom D90OF Panther mobile workstation with HP EliteBook 8530w Lenovo ThinkPad W700
mobile workstation DreamColor display Dell Precision M6500 mobile workstation mobile workstation Alienware Area-51 m15x
(3.3GHz Intel Xeon X5680 (1.60GHz Intel Core i7 mobile workstation (2.53GHz Intel Core 2 (2.53GHz Intel Core mobile workstation
six-core CPU, NVIDIA QM720 quadcore CPU, (2.00GHz Intel Core i7 Duo T9400 CPU, NVIDIA 2 Quad Core Q9300 (2.8GHz Intel Core 2
Quadro FX 3800M, 12GB | NVIDIA Quadro FX 1800M, | X920 CPU, NVIDIA Quadro | Quadro FX770M, 4GB CPU, NVIDIA Quadro Extreme CPU, NVIDIA Ge-
RAM) 8GB RAM) FX 380M, 4GB RAM) RAM) FX3700M, 4GB RAM) Force 8800M, 4GB RAM)
Price as tested $7,467 $3,657 $4,430 $2,822 $3,524 $4,549
Date tested 1/14/11 12/13/10 4/23/10 12/18/8 12/22/08 10/22/08
4 ST WindowsXP | Windows7 | WindowsXP | Windows7 | WindowsXP | Windows7 | indows | Windows Windows XP Windows Vista
System XP Vista
SPECviewperf higher
3dsmax-04 75.97 79.11 43.31 56.10 49.56 52.35 33.38 3221 34.23 12.12
catia-02 85.23 82.83 53.08 59.43 64.31 61.72 42.41 39.75 45.01 13.64
ensight-03 66.02 60.10 41.52 41.05 58.28 4775 3142 34.24 43.31 15.03
maya-02 290.35 236.55 204.12 159.95 283.64 212.05 149.21 108.33 165.87 25.37
proe-04 84.84 77.09 57.51 57.06 7091 61.96 42.92 39.33 45.67 10.28
SW-01 178.01 163.34 109.6 102.93 152.41 132.68 67.98 59.75 90.01 17.19
tevis-01 47.36 42.28 29.84 27.15 4.1 39.44 21.42 19.19 28.34 4.48
ugnx-01 43.18 39.34 21.75 28.10 39.60 33.64 19.85 18.11 3091 4.18
SPECapc lower
SolidWorks
Score seconds 135.63 n/a 198.16 n/a 175.72 n/a 182.63 n/a 187.27 n/a
Graphics seconds 51.94 n/a 67.55 n/a 58.99 n/a 62.16 n/a 60.87 n/a
CPU seconds 29.22 n/a 45.42 n/a 37.62 n/a 39.99 n/a 44.40 n/a
1/0 seconds 58.76 n/a 89.8 n/a 83.48 n/a 83.69 n/a 96.66 n/a
SPECapc )
SolidWorks higher
Score ratio 5.66 n/a 4.08 n/a 4.75 n/a 4.75 n/a 4.47 n/a
Graphics ratio 3.61 n/a 2.69 n/a 3.09 n/a 3.26 n/a 3.15 n/a
CPU ratio 10.19 n/a 71 n/a 8.58 n/a 8.07 n/a 127 n/a
1/0 ratio 5.14 n/a 3.53 n/a 3.79 n/a 3.78 n/a 3.65 n/a
Autodesk b
Render Test
Time seconds 57.16 51.83 188.5 46.31 168.33 180.16 3184 324.60 162.00 291.60
Battery Test higher
Time hours:min n/a 1:17 1:28 1:21 2:06 2:05 3:21 3:00 2:15 1:20

Numbers in blue indicate best recorded results. Numbers in red indicate worst recorded results.
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phone jack for the built-in modem, RJ-45 LAN jack for the
built-in Gigabit Ethernet LAN, a mini-IEEE 1394 (FireWire)
port, an ExpressCard slot, a 7-in-1 card reader, and the optical
drive bay. Our evaluation unit came with an 8X dual-layer DVD
+/-RW burner, but Eurocom also offers other drives with Blu-
ray Disc read-and-write capabilities. Two more speakers occupy
the front, along with an infrared transceiver and four audio jacks
(line-in, S/PDIF-out, microphone and headphone), while the
rear houses the power jack and a dual-link DVI-I port.

Like most Eurocom systems, configuring the D900F
Panther is all about choices. The LCD is available with or
without a non-glare coating, and you can also save a bit by
going with a WSXGA+ (1680x1050) resolution display. Ei-
ther way, the display can be driven by a choice of 10 different
GPUs, ranging from an AMD Radeon or NVIDIA GeForce,
up to a 2GB NVIDIA Quadro FX 5000M, which would add
$1,711 to the base price. Our evaluation unit came with the
excellent NVIDIA Quadro FX 3800M with 1GB of dedi-
cated GDDR3 video memory, which was also able to power
an external 30-in. monitor at up to 2560x1600.

You can also equip the Panther with any one of 24 differ-
ent Intel processors. In our case, we pushed it to the limit: a
3.33GHz Intel Xeon X5680 CPU with 6 cores and 12MB of
L3 cache. The system accommodates up to 24GB of memory
in three 204-pin Small Outline Dual In-Line (SO-DIMM)

High-Performance Computing /// review

memory sockets, two hidden behind the bottom panel (after
removing no fewer than 26 screws, disconnecting several ca-
bles, and removing a cooling fan) and a third located beneath
the keyboard. Our system came equipped with 12GB of mem-
ory using three 4GB DDR3 1333MHz memory modules.

Our evaluation also came with a 128GB Crucial Solid-state
hard drive, which added $912 to the price, as well as a S500GB
Seagate Momentus solid state hybrid 7,200rpm SATA drive
with 32MB cache and 4GB flash memory. Eurocom offers
solid state drives of up to 512GB and the D90OF Panther can
accommodate up to three internal hard drives, two in the pri-
mary drive bay and a third behind the 12-cell Li-Ion battery
(which can be removed after loosening three captive screws).

That battery didn’t last long, powering the system for a
bit more than 75 minutes in our battery rundown test. That’s
actually more than we expected, but still useful as little more
than an uninterruptible power supply (UPS). Don’t expect to
venture too far from an A/C outlet.

Paying the Price for Performance

With all of the power packed into the Panther, we expected

great performance, but we weren’t prepared for the results.
On the SPECviewpert test, which looks solely at graphics

performance, the Eurocom D900F Panther outshined every

other mobile workstation we’ve ever tested by a wide mar-

Imagine the Possibilities

...from prototypes to full production

...manufacturing custom medical and dental implants
...using 3D imaging to create CAD files and restore historical artifacts

North America’s Definitive Additive Manufacturing Event

From their inception over 20 years ago, additive manufacturing applications have
advanced at break-neck speeds. Ideas that were science fiction only a few years back
are now the norm because innovators imagined the possibilities. Attend the

RAPID 2011 Conference and Exposition to hear from industry experts, see the
technologies on the show floor and imagine how you can put Additive Manufacturing

and 3D Imaging to work in your organization!

Visit www.sme.org/rapid for complete RAPID 2011 information and registration.

erapid " ®3D

IMAGING
additive manufacturing solutions

May 24-26, 2011
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wide margin, sometimes as much as 40%. As if that wasn’t
enough, its viewperf numbers also matched or beat every
desktop workstation we’ve tested to date, with the exception of
the over-clocked BOXX 3DBOXX 4860 Extreme (see DE,
January 2011, page 14).

When we turned our attention to the SolidWorks bench-
mark, which is more of a real-world test and breaks out
graphics, CPU and I/O performance separately, the Eurocom
D900F Panther again beat out every other mobile worksta-
tion—and equaled or beat most of the towers we’ve tested.

With hyper-threading enabled, the equivalent of 12 CPU
cores enabled the Panther to complete our AutoCAD ren-
dering in less than 52 seconds. That’s nearly three times
faster than the next-fastest mobile workstation, and faster
than all but the most tricked-out desktop systems.

Of course, all of the Panther’s power comes with a stag-
gering price tag attached. The standard D90OF configuration
sells for $2,977, although you can drop the price a bit by
downgrading several components. Our evaluation unit was
certainly not downgraded, however. As configured, the Euro-
com D900F Panther we received would cost $7,467.

If that price isn’t daunting enough, the standard Euro-
com warranty only covers the system for a year, and requires
owners to ship the system back to a factory depot for repairs.
Extending the warranty for a second year adds $145 to the

cost, while adding a third year adds $259. But Eurocom does
offer lifetime upgradability, as well as credits of up to 20% if
you trade in an older system when purchasing a new Panther.
But if you’re an engineer, designer or graphic professional
on the go who needs the ultimate performance in a portable
package, the Eurocom D900F Panther can’t be beat.

David Cohn is the technical publishing manager at 4D “Technolo-
gies. He also does consulting and technical writing from his home
in Bellingbam, WA, and bas been benchmarking PCs since 1984.
He’s a contributing editor to Desktop Engineering and the au-
thor of more than a dozen books. You can contact him via email at
david@dscobn.com or visit bis website at DSCobn.com.

INFO =» Eurocom Corp.: Eurocom.com
=) Advanced Micro Devices: AMD.com
=¥ Autodesk: USA.Autodesk.com

=» Dassault Systemes: SolidWorks.com
=) Intel Corp.: Intel.com

=) NVIDIA: NVIDIA.com

=) Seagate: Seagate.com

For more information on this topic, visit deskeng.com.

POLYACETAL PART
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For a surprisingly low cost of ownership,
Roland SRP Mills provide functional parts

milled from a wide variety of real materials with smooth surface finish and tight tolerances at a
fraction of the cost of outsourcing. SRP Player software is included, allowing you to quickly
prepare your CAD model for prototyping. View our online video demo to see just how easy it is
to go from your design file to a finished prototype. Better, faster, cheaper, easier..that’s SRP.

Imagine. Bl Roland’
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Rapid Tech /3o printing

Accelerating
Into the Future

This hybrid car is the first prototype to have its entire body

3D printed by additive manufacturing.
BY SUSAN SMITH

hat if the car you drive was made
WWith a sustainable design process, and

saved you a bundle at the gas pump?
Or maybe, you’re no longer going to the gas
pump at all?

Both of those scenarios would be a benefit for
our planet, as there is a finite resource of 1.258 tril-
lion barrels of proven resources of oil in the world—
and 20 million barrels of oil are currently being con-
sumed daily in the U.S.

While several vehicle manufacturers are ad-
dressing this issue, KOR EcoLogic is among the
leaders of the pack. Jim Kor, president and senior
design engineer for the Winnipeg-based com-
pany, reports that his team’s low-energy, hybrid
car is considered to be the first prototype ever to
have its entire body 3D printed by additive manufacturing
processes. All exterior components of the vehicle—including
the glass panel prototypes—were created using Dimension
3D printers and Fortus 3D Production Systems at Stratasys’
digital manufacturing service, RedEye on Demand.

Blaine McFarlane, KOR EcoLogic’s senior design engineer,
says the electric/liquid-fuel hybrid reaches more than 200 mpg,
highway, and 100 mpg; city, in U.S. gallons with either gasoline
or ethanol. That means the Urbee costs only 2 cents per mile
for combined city and highway use, according to its creators.
"This is only about 10% of the fuel consumed by a typical sports
utility vehicle (SUV). On the highway, the Urbee costs about 1
cent per mile, or 95% less than a typical SUV.

In terms of electrical energy, the car is charged over-
night from any standard home electrical outlet. It can also be
charged by renewable energy from a windmill or a solar-panel
array that is small enough to fit on top of a single-car garage.

Design Specifics

There are 10 panels in the body of the car, and it takes three
weeks to build the parts. At press time, Kor and McFarlane had
the door, the side, the nose and the back end of the body finished.

s ot the recent

The car body panels are made of plastic and are 3D
printed. These go on the car directly. However, the glass or
windows of the car are also 3D printed out of solid plastic.
These opaque windows are used as templates only, while
Toronto-based Accura Glass Bending, Inc. makes the glass
windows by hand. The glass windows then go onto the car,
glued to the plastic body panels in the traditional way.

“We designed the parts to be low-energy; we designed
an aerodynamic body,” says Kor. “We have two industrial
designers on the project who are car stylists, and they were
worried it would be too ugly with the aerodynamic body—
the eye can’t follow the shape, etc. So they took all the aero-
dynamic specs and then made it look appealing without sac-
rificing aerodynamics.”

This was done by making a sculpted clay model of the car
at 60% scale and then having it scanned into the computer.
With the body in the computer, CD-adapco software was
used for aerodynamic simulation, from which they derived
a drag coefficient (Cd) of 0.15. The lower the number, the
less horsepower needed to push the car through the air. By
comparison, the Toyota Prius has a Cd of about 0.26.

After the aerodynamic simulation, the next step was to cut
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GORDON MURRAY DESIGN TAKES
PROTOTYPING IN-HOUSE

are cheaper to run, ecologically friendly and reduce emissions is

Gordon Murray Design, led by McLaren Formula One veteran Gordon
Murray, of Surrey, UK. The company has been in the thick of designing, auto-
motive intellectual property, prototyping and developing since 2007, and its
first prototype, the T.25 City Car, made its debut in June 2010.

At press time, the company was working on its T.27, an all-electric three-
seater city car, made possible through an approximately $7 million investment
from the government-backed Technology Strategy Board.

Gordon Murray Design uses Stratasys FDM Fortus 400mc as its in-house
machine because the team wanted to manage the entire design and prototyp-
ing process in-house. They use Fortus 400mc in the Prototype Workshop to
build multiple components for tooling and design. According to Murray, FDM
technology was primarily used for component design rather than body design,
using ABSM30 as the material.

Murray says the Stratasys FDM technology enables the team to embrace
traditional CAD design processes in four ways:

1. 3D validation of a component.
2. A pattern representing the component, which could be used to cast in alloy.
3. Jigging fixtures and templates.
4. Trim substrates.
The design software Gordon Murray Design used was Catia V5 Revision 17.
Stratasys’ Fortus 3D Production System came into the picture as Gordon
Murray Design sought to protect its intellectual property, have control over
the overall design process and save on outsourcing costs.

“We were initially using the machine (Fortus 400mc) as a design tool, but
soon discovered that we could use it more and more for structural parts,” says
Murray. “In fact, we've designed the entire of the T.25 interior using the Stratasys
machine—including the instrument panel, sun visor, internal mirrors and internal
trim. We expect to be able to do the same with our next project, the T.27.”

“The lightweight philosophy of T.25 meant it achieved 96 mpg during the
inaugural Brighton to London Future Car Challenge,” says Murray. “Had it been
powered by diesel, it could have recorded 131 mpg.”

Another company making significant strides with prototyping cars that

The T.25 with Gordon Murray.

ZoomRBRP!

.com

Your Virtual 3D Printer

Lowest Price Prototypes
PolyJet, SLA & SLS

No Minimum Order
Same Day Shipments

e FASTEST

ON THE PLANET
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Rapid Tech /3o printing

Urbee rendering

URBEE HONORS

he Urbee has already
Tearned tremendous acco-

lades: It competed in the
2010 X-Prize Competition, and is the
topic of an upcoming episode of the Discovery Channel’s Daily
Planet. The team was encouraged to take the design to SEMA,
where people thought the body was machined. In addition, CNN
News interviewed Jeff Hanson of Stratasys and Jim Kor, view-
able online at goo.gl/08nkU.

the computer model into body and glass panels, and verify
the fit with the scale model. To accomplish this, the body
panels were printed full-scale and the window templates
were 3D printed full-scale to make glass windows.

The Urbee’s chassis is made of stainless steel for longev-
ity. It is made of sheet metal and welded, which is like a tra-
ditional chassis used for vehicles, according to Kor. “We had
the chassis moving to verify certain things, and then the body
is fit over the metal chassis,” he says.

Kor says they were familiar with other processes before
choosing rapid manufacturing. They had done fiberglass for
other projects on buses and tractors, but they wanted the car
to look like a real car with sharp edges.

“We wanted to adhere to a perfect shape that was aerody-
namic,” he adds. “The other process requires months of labor,
but this is pretty rapid for the designer. Those pieces are all
done with minimal handwork at all in Minneapolis.”

Project History

Kor says the project itself is quite old. They have been work-
ing on it for about 15 years. KOR EcoLogic designers wrote
their own software for designing the Urbee.

“The formulas are simple,” Kor says. “We did a typical city
trip where you accelerate, you cruise, you decelerate, you stop.
‘We made 100 wrips and scenarios to make this faster or thata lit-
tle heavier, and we got a deeper understanding of how that went.”

The Urbee project began with trip simulations, and the
team did not have any preconceived ideas about what the
car would look like, says Kor: “We followed the energy, just
wanting to use the least energy to go get that liter of milk we
are always running out of—whether the convenience store is
a mile or 100 miles away from your home.”

KOR EcoLogic used Autodesk Inventor to design some of
the parts, and Alias for most of the parts on the first prototyping.

Physical Prototyping

Rather than allowing the parts to be shipped, Kor says
the team picks them up at RedEye in Minneapolis. “The
first body panels are a little thicker than we expect in later
panels,” he admits. “Also, we are just focused on body skin

right now, and getting that correct. Later, body pan-
els will have depth and likely include interior fin-
ishes as well.”

As a group, Kor adds, “we’re just learning the process
ourselves. We’re learning how to make the panels very
efficiently.”

In terms of continuing to manufacture with the Stratasys
Fortus system, Kor says, “When I first talked to Stratasys, it
seemed this process was perfect for prototyping. But as we
move forward, production pieces are becoming more feasible—
especially with advances in technology and as we all learn how
to use this technology specifically for production parts.”

For a milling process, Kor says, the company would have
to tool up, “but with this process we don’t have to tool up.
3D printing is completely flexible. If we had made fiberglass
molds, change to the body would have been traumatic.”

“FDM is certainly suitable for limited production manu-
factured parts that will be installed to an automobile,” says
Joe Hiemenz of Stratasys. “This is currently going on with a
few high-end custom automobiles in Europe.”

This car may start out in limited production, which would
mean additive manufacturing would be an excellent fit,
Hiemenz says. “However, when the car goes into mass pro-
duction, additive manufacturing will no longer make sense.”

Green from the Get Go

“Other hybrids on the road today were developed by apply-
ing ‘green’ standards to traditional vehicle formats,” says Kor.
“Urbee was designed with environmentally sustainable princi-
ples dictating every step of its design. Urbee is the only practical
car we're aware of that can run solely on renewable energy.”

The team’s goal in designing the Urbee was to be as green
as possible throughout the design and manufacturing pro-
cesses, Kor says, and Stratasys’ FDM technology has been
central to meeting that objective.

“FDM lets us eliminate tooling, machining and hand-
work, and it brings incredible efficiency when a design
change is needed,” he adds. “If you can get to a pilot run
without any tooling, you have advantages.”

Contributing Editor Susan Smith bas written and edited for
various publications in the tech industry for more than 17 years.
Send e-mail about this article to DE-Editors@deskeng.com.

INFO =) Accura Glass Bending, Inc.: Accuraglass.com
=) Gordon Murray Design: GordonMurrayDesign.com
=) KOR EcoLogic: Urbee.net

=» RedEyeOnDemand: RedEyeOnDemand.com
=) Stratasys: Stratasys.com

For more information on this topic, visit deskeng.com.
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Power Harvesting /77 Mechatronics

Perpetual Power, a2
Maintenance Free

For design engineers, success with micro-energy
harvesting requires equal parts knowledge and

willingness to experiment.
BY BARBARA G. GOODE

E nergy harvesting is a still-new concept—embodied by

a range of technologies—that lets design engineers

create versatile, autonomous systems and products
that operate free from power maintenance. A well-known
example is Seiko’s Kinetic line of watches, which are pow-
ered by the movement of the wearer’s body. Less well known,
but increasing in number, are installations such as the one
devised by Leviton Manufacturing, a supplier of lighting en-
ergy management systems. Leviton’s engineering team has
paired miniature solar cells with low-power consumption
devices and designs to produce an effective, self-powered
wireless occupancy sensor and lighting control system able
to “keep the lights on when there is occupancy and allow the
lights to go off after 2 to 30 minutes with no occupancy,”
according to Dan Wright, lead electrical engineer, and Paul
Maddox, director of engineering.

“There’s certainly a growing interest in energy harvesting,
and it’s becoming widespread over a number of industries,” says
Harry Ostaffe, vice president, marketing and business develop-
ment for Powercast Corp., maker of products that convert radio
frequency (RF) energy into DC power. Also called power scav-
enging, the approach involves collecting ambient energy that
is normally overlooked, untapped and wasted—for instance,
vibration energy from machines and rail cars, thermal energy
from industrial processes, or radiant energy from lighting. The
harvesters convert the power for use by devices able to oper-
ate on miserly amounts of power. Such devices include radio
frequency identification (RFID) tags, which is used for location
tracking, security, etc. Others examples include switches, sen-
sors (especially wireless sensors, designed to send their data by
way of radio waves), low-power displays and more.

“Energy harvesting is generally divided into two camps,”
explains Keith J. Abate Sr., director of business development
for Perpetuum, which designs and manufactures vibration
energy harvesters: Macro systems generate > Ima of power
output (think solar arrays and windmills) and micro systems
generate < Ima. Generally, though, the term “energy harvest-

ing” refers to systems
that deliver power for
devices operating in the
microwatt to low-milli-
watt range.

Why it’s Worthwhile

Design engineers who have already embraced the idea have
done so for a few reasons. One is to facilitate maintenance-
free operation of systems that would otherwise be powered
by batteries, which need to be replaced on a regular basis. The
approach is especially appealing for systems involving com-
ponents in remote, hazardous or difficult-to-reach places—as
well as for those involving many battery-operated devices.

“Once a lot of sensors are applied, changing the battery
is not economical anymore,” says Ruud Vullers of the Holst
Centre, which works with clients to create wireless sensor
networks incorporating vibration, thermal, photovoltaic
(PV) and RF harvesting schemes.

In situations where power would otherwise be provided by a
standard electrical system, energy harvesting technology enables
reduction of energy and cabling costs, and provides flexibility. For
instance, explains Wolfgang Heller, product line manager for En-
Ocean, the wireless technology allows you to erect or take down
walls—to expand or reduce room sizes—without additional cost.

While the initial outlay for energy harvesting is often
greater—as much as 1,000% than for battery-based systems,
says Abate—that investment pays off over time in multiple
ways, because while batteries are relatively inexpensive from a
price perspective, “the real value is in the overall cost factor.”

“What many people do not take into account when it
comes to batteries is the additional costs and issues beyond the
initial price,” he adds, referring to costs involved in replacing
and changing, disposal, skilled maintenance labor availability,
safety, stocking and inventory maintenance. Abate notes that
once these factors are considered for the life of the system, the
equation favors the “fit-and-forget, perpetual harvesting solu-
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Powercast’s Lifetime Power Energy Harvesting Development Kit for Wireless Sensors, created with development
support from Microchip, enables wireless, RF-based battery-free operation of sensor nodes (each detects temperature,
humidity and light, and an additional parameter via an external port) at a distance of 40 to 45 ft.

tion.” The scale of the project is another factor, because the
components are less expensive in quantity. And for companies
concerned with earth-friendly operation, Abates says, hazard-
ous material content is an important consideration; energy
harvesting is definitely “green.”

Capacity

Vendors of energy harvesting products take various ap-
proaches to increasing reliability in case of power source loss.
A video by Powercast (see deskeng.com/articles/aababc.htm)
demonstrates how RF energy emitted by an iPhone can
power a sensor, but when no iPhones or other RF energy
sources are within range, a dedicated transmitter can step in.

Powercast offers two versions of its original transmit-
ter (1W and 3W), but according to Ostaffe, the company is
planning another transmitter designed to conveniently plug
into the wall like a nightlight and generate .5W.

In addition, vendors supply storage devices such as capaci-
tors to cache power. This approach enables Seiko’s watch,
for example, to accumulate approximately one day of power
reserve per 12 hours of wearing time, for up to three months
of operation, in its Electricity Storage Unit (ESU). Similarly,
Wright and Maddox explain, Leviton designed its WSC04/
WSC15 wireless occupancy sensors, which require a mini-
mum of 40 lux to operate, to store enough energy to operate
up to 48 hours in darkness when fully charged.

Design Considerations
How can a designer determine whether his or her application
is appropriate for energy harvesting? In this nascent area, di-
rect communication with suppliers can provide critical infor-
mation. Most companies billing themselves as power harvest-
ing companies supply to original equipment manufacturers
and work closely with customers to achieve their goals.
One thing to keep in mind is that while technologies

can often apply across a broad range of applications, young
companies target particular markets. According to Heller,
EnOcean chose to launch with a focus on building automa-
tion because the design cycle is shorter than, say, automotive.
That’s why EnOcean’s website is dominated by examples of
building automation—even though its products are suited to
other applications as well.

A good place to start, then, is by considering what
sources of power exist in your operating area. From there,
develop an understanding of how technologies that tap
those sources operate.

“The next step is to determine the power requirements
of what you want the energy harvester to power,” says Abate.

Indeed, Wright and Maddox recommend that designers
considering energy harvesting “consider power consumption
very carefully.” Of course, power consumption depends on
the device itself, and the frequency with which it needs to
operate—that is, the duty cycle.

“You must then rely on the product data/performance
information to determine whether the harvester is even ca-
pable of providing the power that will be required,” Abate
says, noting it’s also important to “ensure that the time be-
tween duty cycles is sufficient enough to allow the harvester
to replenish the energy storage mechanism.”

In addition, Abate says, you will need to consider your
energy storage methodology.

Finally, “one needs to determine the area or volume that
the harvester needs to occupy,” says Vullers. Where space is
a key consideration, he notes, the Holst Centre fabricates
miniature, microsystems technology-based devices.

"To help design engineers understand their needs and plan
their designs, Powercast provides a wireless power calculator on
its website. In addition, Powercast’s evaluation kits allow design-
ers to experiment with RF energy technology, and development
kits facilitate integration of power harvesting into designs. Ostatfe
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notes that creative antenna design is a key factor in making an in-
stallation work. A document on the Perpetuum website, “Getting
Started with Vibration Energy Harvesting,” provides useful tips.

It’s in your future

Vaullers says that he and his colleagues at the Holst Centre
“see more and more ultra low-power devices, which will in-
crease possible energy-harvested applications.”

Likewise, Abate sees a chain of events leading to an even-
tual explosion in the adoption of energy harvesting: The
continued evolution of power-efficient embedded systems
and low-power electronics and sensor technologies will fa-
cilitate further development of energy harvesting.

As energy harvesting devices continue to proliferate and
volumes increase, manufacturing processes will improve. Sup-
ply chain and bills of material efficiencies will drive down the
investment needed, “and therefore make an even more com-
pelling cost justification for these technologies,” Abate predicts.

Wright and Maddox, too, see the cost issue as important.
They anticipate energy harvesting and wireless technology to
expand, especially when the cost of these solutions come down.
In the meantime, they say the protocol needs to open to allow
universal commands for increased flexibility of product types.

EnOcean is pursuing its own version of this vision through

the EnOcean Alliance, which Heller says exists to “standardize
and internationalize EnOcean wireless technology,” and enable
“interoperability between the products of OEM partners.”

Many vendors are continuing their technology and market
development plans. Perpetuum, says Abate, is working to ease
the processes of evaluating, installing and using the technol-
ogy—for both end users and OEM partners—and will eventu-
ally target applications beyond industrial condition monitor-
ing and rail transportation.

Barbara G. Goode scrved as editor-in-chief for Sensors
magazine for nine years, and currently bolds the same position at
BioOptics World, which covers optics and photonics for life sci-
ence applications. Contact her via de-editors@deskeng.com.

INFO =>» EnOcean: EnOcean.com/en/home
=> Holst Centre: HolstCentre.com

=9 Leviton Manufacturing: Leviton.com
= Perpetuum: Perpetuum.com
=) Powercast: PowercastCo.com

=> Seiko: SeikoWatches.com/technology/kinetic/index.html

For more information on this topic, visit deskeng.com.
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Fast Apps

New Magnet
Technology: A
Multiphysics
Challenge

AML's 3D coil-design software and
automated construction processes enable

rapid deployment of complex magnets.

Recently, Palm Bay, FL-based AML devel-
oped a new magnet topology—Direct
Double-Helix (DDH) magnets—that allow
for a significant increase in power density,
performance in field generation, and field
quality. The characteristics of the DDH
magnets, part of the Double-Helix (DH)
magnet family invented by AML's founder,
Dr. Rainer Meinke, could lead to more
affordable systems and potentially por-
table devices.

The Technology

Unlike conventional magnets based on
saddle or racetrack coil configurations,
AMLs processes and designs enable
magnets of any multi-pole fields with field
homogeneity. Specifically, the DH and DDH
magnets are composed of modulated
tilted helices that produce magnetic fields

with pure multi-pole content. However,
while DH magnets are based on accurate
positioning of wire in machined grooves,
DDH technology enables the design and
manufacturing of magnet coils in one step,
without conventional conductor and wind-
ing processes.

According to Dr. Philippe Masson, an AML
senior research scientist., when DDH was
invented, the advantages were clear in
concept. But to really understand the phys-
ics behind the measurements, a detailed
numerical analysis was required.

MORE =) deskeng.com/articles/aabaam.htm

Engineering Case Studies

Motorola Gets
Greener with
Windchill Product
Analytics from PTC

Electronics manufacturer controls
high-risk substances and complies with
environmental regulations.

Motorola, a Fortune 100 tele-
communications company, designs
and manufactures tens of thousands
of products, ranging from cell phones
and cable set-top boxes to police
radios and wireless
network equipment.
The company operates
under three separate
business units: Mobile
Devices, Home and 1
Networks Mobility,

and Enterprise Mobility
Solutions.

The Challenge: Global
Environmental Compliance

As a global manufacturer, Motorola
must ensure that its products comply
with hundreds of environmental stan-
dards, including Europe’s Restriction
on Hazardous Substances (RoHS)
directive, the End of Life Vehicles (ELV)
directive and Registration, Evaluation,
Authorization and Restriction of
Chemicals (REACH). Outside of
Europe, Motorola’s products must
comply with many other derivatives

of these laws, such as China’s own
version of the RoHS regulation. All
these regulations seek to restrict toxic
substances in products, and can block
the sale of non-compliant products.
For Motorola, millions of dollars in rev-
enues are at stake.

To comply with these regulations,
Motorola must track and control
restricted substances in its more
than 50,000 products across a global
supply chain.

MORE =) deskeng.com/articles/aabaan.htm

For the complete application stories visit deskeng.com/fastapps
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Faster

Modeling
Accelerates
Powerwing Redesign

Solid Edge with synchronous technology
speeds the conversion of a steel
assembly to a molded plastic part.

In eight years, Razor USA, LLC has
grown from an upstart company

with a single product (the original
Razor kick scooter) to an established
earner with a line-up of more than 30
human- and electric-powered toys.
The company’s successful diversifi-
cation can be seen in its revenues:
Sales in 2001 were $20 million; sales
in 2007 were $200 million.

“The struggle for our company
in the early years was to capital-
ize on the popularity of the original
scooter while expanding the product
line so there was less reliance on a
single item,” explains Bob Hadley,
the company’s product development
manager. “We accomplished that, but
our challenge now is to continually
upgrade the product line with more
items to maintain growth.”

Bringing a new product to market
at Razor is a process of considering
as many as 100 ideas annually, then
narrowing that list down to 15 to 20 to
develop more fully. Of those, one to three
might actually make it to market.

“In our industry it's important to be
able to vet out design ideas as quickly
as possible,” Hadley says. Today, the
company has even more advanced tech-
nology for doing that: Solid Edge soft-
ware with synchronous technology.

Working with Complex Parts
Razor is not new to Solid Edge, hav-
ing migrated to it in the early 2000s.
This was driven by the need for better
communication with manufacturers
in China.

MORE =¥ deskeng.com/articles/aabaap.htm
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Editor’s Picks

by Anthony J. Lockwood

Each week, Tony Lockwood combs through dozens of new products to bring you the ones he thinks will
help you do your job better, smarter and faster. Here are Lockwood’s most recent musings about the

products that have really grabbed his attention.

FIoTHERM CFD software predicts airflow
and heat transfer in and around elec-
tronic equipment. You can use it for com-
ponents, boards, and full systems. It has
a long and well-regarded history.

Mentor Graphics has announced
some enhancements to FIoTHERM, two
of which it describes as “patent-pending”

Mentor Graphics Enhances FIoTHERM Software

Includes thermal analysis bottleneck and shortcut innovation.

technologies. First, FIoTHERM 9 now pro-
vides what the company calls Bottleneck
(Bn) fields. The second technology is what
the company calls Shortcut (Sc) fields.
These things work together and, from the
sound of it, they’ll make the designer’s
job easier and more efficient.

MORE =¥ deskeng.com/articles/aaayxd.htm

Multi-Disciplinary CAE Tool Upgraded with DEM

- Time: 15,000 (s}
'&r’smm<

CD-adapco has introduced a DEM (discrete
element modeling) capability into version
5.06 of STAR-CCM+, its multi-disciplinary
engineering system. This is interesting for a
number of reasons.

First, STAR-CCM+ strives to give you the full
CFD engineering simulation process in a single
integrated software environment. In a nutshell,

oo paven  cosan

STAR-CCM+ v5.06 offers discrete element modeling.

what that means is that from a single interface
you do your CAD preparation, meshing, model
set-up, and design studies. Its physics model-
ing capabilities range anywhere from time to
turbulence and heat transfer to combustion
and chemical reaction. And it has direct asso-
ciativity with CAD applications.

MORE =» deskeng.com/articles/aaayzk.htm

ANSYS 13.0 Engineering Simulation Suite Launched

I've never bought that old paranoia
about 13 being an unlucky number, and
| can tell you that ANSYS Corporation
certainly doesn’t either. It has released
version 13.0 of its ANSYS engineering
simulation suite of products. Engineering
efficiency — or productivity if you pre-

fer —is the theme here, and it unfolds

Latest release focuses on time to market and development costs.

in three ways: a bunch of new solvers,
better integration of multiple physics,
and a handful of new technologies that
improve performance. Having watched
this analysis system evolve over the
years, I'd say this sounds like a most
interesting release.

MORE =¥ deskeng.com/articles/aaazbh.htm

CNC Software Unveils Mastercam X5
Mastercam Router X5 also released and enhanced.

CNC Software is one of the oldest compa-
* nies in the PC-based CAD/CAM industry. Its

flagship CAM system, Mastercam, has an
installed based of more than 150,000 world-
wide. The company has released it newest
version, Mastercam X5, as well as the new-
est version of the complementary program-
ming system Mastercam Router X5.

Mastercam X5 introduces new dynamic
milling techniques, new multiaxis machining
capabilities, and Smart Hybrid Finishing.
The latter blends two cutting techniques in
a single toolpath. That means your toolpath
will evaluate your model’s shape then switch
between cutting and machining.

MORE =) deskeng.com/articles/aaazce.htm
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Tools of the Month

NextComputing’s

All-In-One, Portable
Workstation
NextComputing
(nextcomputing.com) has an-
nounced its newest portable
workstation, the Radius EX.
Promising desktop-class com-
puting performance in a trans-
portable, all-in-one design, the
Radius EX has a built-in 17-in.
1920x1200 display, single
Intel Core i7 processor or dual
Intel Xeon 5600 series proces-
sors, 48GB of RAM and more
than 7TB of storage.

Omega Releases CS Series
Process Control Modules
Omega Engineering’s
(omega.com) CS series of
process control modules

give users PID loop control of
any process without using a
PLC. The single- and dual-
loop temperature modules
also provide ramp-and-soak
controls. Up to 16 of these
modules can be attached to
any CS series master (such
as the CSMSTRV2) to provide
up to 32 independent control
loops. Choosing an advanced
CS master (such as the
CSMSTRSX) also gives users
features such as a virtual HMI,
data logging, and web server.
Prices start at $227.

Opera Version 14 for
Electromagnetic Simulation
The new release of Opera

New Products for Engineers

electromagnetic design
software improves the speed
and accuracy of simulation
by extending the flexibility
of finite element analysis
meshing, according to the
company. The software also
includes other enhance-
ments, including an integrat-
ed graphical circuit editor for
defining associated electrical
circuitry, such as motor drive
components.

Opera, from the Vector
Fields Software product
line of Cobham Technical
Services (cobham.com/
technicalservices), provides a
design-simulate-analyze-opti-
mize toolchain. It is available
in several variants with finite
element analysis (FEA) solv-
ers for static and time-varying
electromagnetic fields, or
with application-specific solv-
ers for design work including
rotating electrical machinery,
superconducting magnets,
particle beams, dielectric in-
sulation, and magnetization/
demagnetization processes.

Geometric Launches
CAMWorks 2011
Geometric Technologies’ (geo-
metricglobal.com) CAMWorks
2011 introduces VoluMill,
the toolpath plug-in engine
for high-speed milling for
2.5-axis and 3-axis roughing
operations. For the mold and
die industry, Geometric has

introduced an optional elec-
trode design solution called
ElectrodeWorks. It automates
the calculation and design

of EDM electrodes. Feature
Recognition, which is used to
automatically identify areas
to be machined, has been up-
graded to find more features
while decreasing computation
times by more than 50% over
previous CAMWorks versions,
according to the company.

GstarCAD V2011 Released
GstarCAD (en.gstarcad.com/)
has released GstarCAD 2011.
The computer-aided design
solution has been improved
to provide compatibility with
Windows XP, Vista, Windows

7 and AutoCAD from R2.5 to
2010. The latest version of-
fers a number of new features
including transformation from
3D model to 2D drawings, ad-
vanced drawing compare, text
fields and more. GstarCAD
2011 also has a new ribbon
user interface.

nPower Releases New
Power SubD-NURBS
nPower Software’s
(npowersoftware.com)
Power SubD-NURBS con-
verts Sub-D models into
a NURBS-based format
that can interface with
CAD systems and CAD
modeling operations.
Power SubD-NURBS is

LhE s

based on IntegrityWare’s
(integrityware.com) SOL-
IDS++ geometric modeling
Kernel, a hybrid modeling
system that supports sol-
ids, surface and polygonal
modeling. As a plug-in for
Autodesk 3ds max, Power
SubD-NURBS can convert
Sub-D models into a pre-
cise NURBS representation
that can be read into many
CAD systems. Power SubD-
NURBS sells for $295, and
comes with 200 credits.

ANSYS Releases
Engineering Knowledge
Manager 13.0

ANSYS (ansys.com) Engi-
neering Knowledge Man-
ager (ANSYS EKM) 13.0 is

a simulation process and
data management (SPDM)
software product designed to
provide solutions for engi-
neers who are challenged
with managing vast amounts
of data and best practices.
By managing simulation data
and processes using ANSYS
EKM technology, the com-
pany says users can more ef-
fectively leverage simulation
and capture the expertise of
analysts and engineers who
contribute to the process.
According to the company,
the result is shortened time
to market and safeguarding
and reuse of the simulation’s
intellectual property.
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Océ TDS750 Large

Format Printer Launched
Océ (oceusa.com) has an-
nounced the Océ TDS750
large format printing system.
The new Océ TDS750 printer
features speeds of nine D-size
prints per minute and no
warm-up time. Users can load
the system with six media rolls
— up to 3,900 ft. of media
capacity — for long uninter-
rupted printing. Users can also
prioritize urgent jobs. The Océ
TDS750’s scan technology
allows for the capture of color
markups or as-builts.

Proficiency

Collaboration Gateway
Version 9.0 Released
ITI TranscenData
(transcendata.com) has
released Proficiency Collabo-
ration Gateway 9.0, which en-
ables the transfer of design
information between CAD
systems, such as geometry,
features, sketches, manufac-
turing info, metadata, assem-
bly information and drawings
in the conversion process.
Enhancements include use
of the STEP format as the
primary geometry exchange
engine when features are not

used, integration with CADfix
and ITI's geometry repair tool,
as well as support for CATIA
V5 R20, Siemens NX 7.5, and
Creo/Elements Pro 5.0 (for-
merly Pro/ENGINEER WF5).

AMD FirePro 2270

and ATI FirePro V5800

DVI Released

AMD (amd.com) has intro-
duced the AMD FirePro 2270
and ATI FirePro V5800 DVI
professional graphics cards.
The AMD FirePro 2270 deliv-
ers multi-display capabilities
for increased efficiency, lon-
gevity and compatibility. The
ATI FirePro V5800 DVI deliv-
ers professionals the graph-
ics performance needed

to drive two high-resolution
dual-link DVI displays while
offering users the ability to
stretch one image or applica-
tion across both screens. The
AMD FirePro 2270 starts at
$149 and ATI FirePro V5800
DVI starts at $469.

Free Mobile FEA App
NEi Software

(neisoftware.com) is intro-
ducing a free FEA mobile
application, NEi Stratus.

With the application, finite
element analysts can explore
how mobile technology can
be used to perform basic
analysis, viewing results on
their iPhone and iPad. The
company says it sees the
potential of combining cloud
technology with NEi Nastran
solvers, and expects this
initial exploration into the
combination will allow for
more complex analysis as the
technology matures.
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Commentary

> Perspective by Bhushan Patwardhan

Riding the KBE Rollercoaster

nowledge-based engineering (KBE) means dif-

ferent things to different people. For purposes of

this article, it refers to a practice of using the right

knowledge at the right time in a design process to
facilitate its automation, in part or whole.

The main motivation behind KBE is an integrated ap-
proach to product design, with the goal of optimizing a de-
sign and associated process by making it predictable, leaner,
faster, repeatable and efficient. Apart from that, KBE tries
to apply a set of techniques to a design process, enabling
organizations to manage knowledge as an important asset.
Once knowledge is properly managed, it can be harnessed ef-
fectively when needed. For example, a design process can be
automated, a sales configurator can be created, and engineer-

to-order (ETO) designs can be configured quickly.

Process-centric KBE belongs in

the domain of PLM, and not as
a part of a CAD model.

KBE problems are often categorized into parametric,
configurational, generative, etc., with configurational prob-
lems further categorized into x to order (xTO), where x can
be assemble, build, configure, manufacture, etc.

But a deeper examination of various categories reveals
that the basic nature of the KBE problem involves prod-
uct configuration and computer-aided technologies (CAx)
modeling. However, from a KBE framework standpoint, it
is important to differentiate between generative and con-
figurational problems, because solving generative problems
demands access to free-form geometry parameters inside the
KBE environment. If we accept that generative KBE prob-
lems are special forms of configurational problems, then we
also realize that it takes a specialized KBE environment to
solve such problems.

Two KBE Problem Categories

Generative problems are associated with parts that cannot
be “parameterized” and “templatized.” It is associated with
parts and assemblies that create, modify or build on free-
form features. Typically, the design process for these prod-
ucts starts from free-form features like curves and surfaces,
and proceeds with more features created to match the form
of input geometry. For example, an aircraft leading edge rib

is built from loft data. The design process demands several
non-parametric, free-form features to be created to match
the input loft surface. Ship structural elements and dies for
automotive body panels are two more examples where gener-
ative KBE provides the most complete and effective method
for automating design processes.

Configurational problems relate to products configured or
created per order. A traditional configurational problem in-
volves rule-driven configuration of parts from CAx templates,
applying assembly conditions to build complete product
models, driving downstream CAx model for analysis, etc. If a
product configuration requires only the manipulation of part
parameters, then a CAD-based assembly automation solution
is sufficient. However, such an environment may be insuffi-
cient where product configuration rules also lead to situations
where individual part quantity, location, type and/or design
parameters change based on customer requirements.

To build a comprehensive KBE solution for a product de-
sign problem, it is critical to understand all possible product
family variations and how a single product family may be
divided into multiple knowledge models to make it suitable
for process automation.

KBE History

The current state of uncertainty in KBE practice can be at-
tributed to several reasons. After CAD underwent a paramet-
ric revolution in the 1990, it started competing with KBE.
There was confusion about where CAD ended and KBE
began. A handful of KBE vendors, busy competing against
one another, did not rise above the din and clearly communi-
cate KBE differentiators. CAD vendors, because of their size
and market penetration, won the battle for customers—and
KBE vendors found it difficult to survive.

Product design organizations were reluctant to promote
KBE for several reasons, including driving tough cultural
change through an organization, organizational politics and
conflicts between I'T and engineering departments over KBE
implementation. The reluctance of design organizations to
bear costs associated with development, maintenance and
complexity associated with a programmed solution, as well
as the lack of standardization in process automation practice
also contributed.

On the other hand, CAx vendors had their own reasons
for failing to promote KBE. Some have argued that a CAD
company promoting KBE could cannibalize their own CAD
license sales because an automated design process with one
KBE license could, potentially, replace several CAD licenses.
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Because KBE deals with the cre-
ation/configuration of parts and as-
semblies, most CAD companies have
tried to integrate their KBE acquisi-
tions within CAD environments with-
out realizing that a process-centric KBE
technology may be better suited to be
integrated with PLM.

This integration has not always been
seamless. If CAD is a model output of
KBE, then KBE should drive CAD out-
put. However, most CAD companies have
integrated KBE in ways where CAD envi-
ronments drive KBE.

Most KBE frameworks in the market
are not transparent because they lack an ef-
fective knowledge management component. In addition, the high
cost of KBE software (in addidon to CAD licenses) and special-
ized consulting have also deterred many design organizations.

Design

The Future of KBE

Are there business drivers that demand better KBE tools,
and are there technology enablers to fulfill them? From past,
limited successes of KBE, it is evident that there is sufficient
technology on hand to create a KBE environment to handle
various configurational problems.

Over the years, organizational willingness has been a big
hurdle in driving KBE projects forward. On the other hand,
CAx vendors have not provided compelling KBE environments
to overcome organizational inertia. A next-generation product
configurator will require collecting best-in-class features from
past experiences into a new, integrated product offering.

One important step in that direction will be to stop looking at
KBE as a natural extension of CAD, and look at it from a process
or product lifecycle management (PLM) perspective. This could
be the single-most important paradigm change to put KBE (and
product configuration) into the right perspective. Process-centric
KBE belongs in the domain of PLM (or other process related
product offering) and not as part of a CAD model. A subtle
change in current relationship between CAx and KBE tools can
lead to significant benefit in streamlining the KBE environment.
It will let KBE integrate various modeling activities associated
with product design by giving KBE process much-needed con-
trol over the modeling environment.

Three Essentials to a KBE Framework

The knowledge manager (KM) serves as a repository of
knowledge. It is an application-independent, generic envi-
ronment, capable of storing various forms of knowledge as-
sociated with a design organization. The KM not only in-
cludes discrete pieces of knowledge, information or
databases, but also common, generic knowledge objects.

Optimization

Modeliing

Geometry

Manufacturing

Drawings/
BOM

Numerical
Control

Tooling Analysis

Various factors increase the complexity of the product configuration
problem, thus requiring a more demanding KBE framework.

Making the KM transparent through a web-based front-end
will do wonders for any KBE tool.

The knowledge configurator (KC) serves as the KBE
system development environment to build product-specific
knowledge models (or knowledge templates) in the form of
a product and process structure tree. It is a development en-
vironment with an editor and/or form-based user interface
used to define product and process knowledge models. It ac-
cesses relevant knowledge from the KM, and applies it to a
knowledge model. To facilitate an integrated product devel-
opment approach, the KC should also provide exposure to
various CAx modeling environments through a consistent set
of syntax.

The knowledge browser (KB) serves as a testing as well
as run-time, user access environment for knowledge models.
Ideally, the KB should be the CAx modeler itself, with access
to the product knowledge model.

It is also interesting to note that many large and small de-
sign organizations, frustrated with the escalating costs for CAx
licensing, consulting and backward compatibility issues, may
be eager to break free of proprietary shackles and seriously
consider an open-source CAD and KBE framework.

From my perspective, it has been a rollercoaster ride for
KBE over the last 20 years. Growth in the 1980s and 1990s,
coupled with the decimation of independent KBE vendors
through the 2000s, has been followed by recent signs of re-
juvenation. Will the recent signs turn into an industry-wide
trend, or will it be another bump in the rollercoaster?

Bhushan Patwardhan s currently based in Puné, India. He has
more than 20 years of experience implementing I'T-enabled engi-
neering for a variety of companies in the automotive, aerospace and
manufacturing industries. He bas implemented KBE projects for
Fortune 500 companies, as well as medium and small companies,
in North America, Europe and Asia. He can be reached via de-
editors@deskeng.comn.
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(0o Yo M [oYs] LI HP Designjet 111

Large-format Printing
The 3.3-ft.-wide HP Designjet 111
allows users to print oversized

projects up to D-size. It is available

with a tray or roll-fed option.

Paper Handling
The printer features a front manual single sheet feed and
a rear manual path for thick media. Media types include

bond and coated paper, technical, film, photo, and proof-

ing paper. Usable media sizes range from 3 to 24.6-in. wide

sheets, up to 24-in. rolls. The maximum roll length is 50 ft.

Print Technology
The HP Designjet 111 uses HP thermal inkjet
Resolution technology with dye-based (color)
and pigment-based (black) ink cartridges. It has
a line accuracy of +/- 0.2%, according to the com-
pany, and resolutions up to 1200 x 600 dpi.

L |
=» DO YOU HAVE A COOL TOOL? Desktop Engineering editors are always
on the hunt for great tools to share with our readers. Send us your ideas
at de-editors@deskeng.com.

o
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Print Speeds
Depending on the selected quality mode, which ranges
from an image printed in best mode to a color line draw-
ing in draft mode, the HP Designjet 111 prints at speeds
between 21.5 minutes per page and 90 seconds per page.

b

I

TECH SPECS

Dimensions: 41 x 19.5 x 8.7
Weight: 50.7 Ibs.

Compatible operating systems:
Microsoft Windows 7, Vista, XP,
Server 2008, Server 2003; Novell
NetWare 5.x, 6.x; Mac OS X v 10.4,
v 10.5, v 10.6; Citrix XenApp; Citrix
XenServer

Connectivity: Full-speed USB 1.1,
Centronics parallel IEEE-1284 (ECP
compliant), EIO Jetdirect

Print languages: PCL 3 GU

Included drivers: HP PCL 3 GUI driver
for Windows (optimized for AutoCAD
2000 and higher); HP PCL 3 GUI
driver for Mac OS X; support for Citrix
XenApp and Citrix XenServer environ-
ment

Margins (top x bottom x left x right):
roll, 0.2 x 0.2 x 0.2 x 0.2 in.; sheet:
0.2x0.47 x 0.2 x 0.2 in.

Ink cartridge size: 69 ml (black), 28
ml (cyan, magenta, yellow).

Operating temperature 41 to 104 °F
MSRP: $895
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BEST PERFORMING
PROCESSOR FOR DESKTOPS'

PROCESSOR PERFORMANCE

Intel® Core™ i7 Processor

With faster, intelligent multi-core technology that automatically applies
processing power where it's needed most, the new Intel® Core™ i7
Processor delivers an incredible breakthrough in PC performance.

GREAT DESKTOP COMPUTING STARTS WITH INTEL INSIDE.

3DBOXX SERIES GoBOXX SERIES

e Six-core Intel® Core™ i7 processor option e Six-core Intel® Core™ i7
e World’s fastest single-processor workstation processor option
e Four dual-slot GPU option * World’s fastest mobile
e Performance enhanced to 4+ GHz workstation
e NVIDIA Quadro*
FX3800M option

STARTING PRICE $2,312 sTARTING PRICE $1,966

3DBOXX Series and GoBOXX Series are just two of the outstz r’
solutions from BOXX, the workstation and rendering leader, provid intel“

unparalleled, XTREME performance for 3D product design, engineering CORE
www.boxxtech.com VFX, and more. inside”

877-877-BOXX
512.835.0400 Faster.

Intel is not responsible for and has not verified any statements Smarter.
or computer system product-specific claims contained herein.

SPECint_rate_base2006* scores. Results have been estimated based on internal Intel analysis and are provided for informational purposes only.
1 system hardware or software design or configuration may affect actual performance. See http://www.intel.com/performance for additional information.
ation. All rights reserved. Intel, the Intel logo, Intel Core, and Core Inside are trademarks of Intel Corporation in the U.S. and other countries. *Other names and brands may be claimed as the property of others.
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%STRATASYS’

Make It Real”

NOW THERE’'S ROOM ON YOUR
DESK AND IN YOUR BUDGET FOR

BIGGER 3D PRINTING.

Modeling material available
in nine colors with uPrint Plus.

Introducing the uPrint® Plus Personal 3D Printer.

Turn big ideas into color 3D models right at your desk.
The uPrint Plus Personal 3D Printer gives you a 33% larger build envelope than
the original uPrint Printer but in the same 25" x 26" footprint. uPrint Plus also
gives you two layer resolutions and a choice of nine material colors. Both uPrint
and uPrint Plus bring your ideas to life as durable plastic models you can use for
proof of concept, functional testing, product mock-ups and much more.

Choose which uPrint is right for you at www.dimensionprinting.com/de3

*Manufacturer's worldwide list price. Additional options, shipping, applicable taxes/duties not included. ©2010 Stratasys, Inc.

STARTING AT

UuPrintrm

* **
bydimension.
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