
DE’s Digital Edition by Jamie J. Gooch

Welcome to the latest digital edition of Desktop Engineering. We 

hope you you enjoy having access to this issue, as well as archived 

issues, anywhere you have an Internet connection. But many of 

you have contacted us to ask if there’s a way to read the digital 

edition while offline. The answer is: Yes, you can!

There are a few ways to do it. You can download each issue as an Adobe Air file, 

which will maintain the functionality of the digital edition, or as a PDF for maximum 

compatibility on tablets. To download  either version, click on the download icon   

in the menu bar at the top right of this screen and follow the download instructions.

Thank you for your comments. Please let us know if there is anything we can do 

to improve your experience with the digital edition. 

You can reach us at de-editors@deskeng.com. DE

Sincerely,

Jamie Gooch, Managing Editor  
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Ferrari Takes a Victory Lap 
With ANSYS

Winners demand the best. Ferrari would know. It has one of the best 
racing records the world over.

Using ANSYS simulation technology, Ferrari is realizing its product 
promise by optimizing critical aspects of its race cars, like brake cooling 
systems and full-body aerodynamics, to better handle the twists and 
turns of the racing world.

Sounds like Ferrari is in the driver’s seat.

Realize Your Product Promise®

Visit ANSYS.COM/Ferrari to learn how simulation software can help you realize your product promise.

Victories by Ferrari. Simulation by ANSYS.

http://www.ansys.com/Ferrari
http://www.ansys.com/Ferrari
http://www.ansys.com/Ferrari
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With all of the technology available to simulate, test 
and manage vehicle parts and systems, why have 
U.S. automotive recalls already exceeded 12 mil-
lion this year? Bloomberg reports this year’s recall 

rates are on track to be the highest in a decade. It’s already more 
than half of all the U.S. automotive recalls last year.   

It’s not just one automaker or supplier making recall 
headlines.

• 6.4 million vehicles are being recalled by Toyota for 
two potential problems: an electrical cable could be damaged 
when turning the steering wheel, disabling the driver’s side 
airbags, and defective seat adjustment springs could prevent 
front seats from locking.

• 644,354 vehicles are being recalled by Chrysler because 
brake boosters may corrode, allowing water to get inside and 
limit braking ability.

• 348,950 Ford Escapes are being recalled because a con-
trol arm attachment could corrode and cause drivers to lose 
the ability to steer.

• 156,137 luxury cars and SUVs are being recalled by 
BMW for defective engine bolts.

• 150,201 Volkswagen Passats are being recalled for a 
loose headlight connection.

• 42,000 Mazda6’s are being recalled because spiders, yes 
spiders, could weave a web in the evaporative canister vent 
hose, blocking it and thus affecting fuel tank pressure enough 
to crack the tank.

Those are just some of the automotive recalls for the 
month of April, according to the National Highway Traffic 
Safety Administration (NHTSA), and April is only halfway 
over as I write this column. I would argue that technology 
makes it easier than ever to find problems, and automakers 
are issuing more recalls to fix those problems as quickly as 
possible. That makes the 2.2 million General Motors cars 
that are being recalled for defective ignition switches even 
more troubling. The recalls — or more specifically, the slug-
gishness with which they were issued — have been linked 
to 13 deaths, and are the subject of a Congressional inquiry 
focusing on why it took so long for a recall to be issued.

“Documents produced to the committee show that both 
NHTSA and GM received complaints and data about prob-
lems with ignition switches and airbags,” said House Energy and 
Commerce Committee Chairman Fred Upton (R-MI) during 
his opening remarks at the Oversight and Investigations Sub-
committee hearing April 1. “These complaints go back at least a 
decade. NHTSA engineers did crash investigations as early as ’05, 
and twice examined whether complaints with airbags constituted 
a trend. GM submitted Early Warning Reports to NHTSA, 
including data about crashes in the recalled cars. With all this 
information available, why did it take so long to issue the recall?”

The Limits of Technology
The latest reports on GM’s failure to recall the faulty 
switches focus on a few of the 200,000+ pages of documents 
released by the Subcommittee. While details are still emerg-
ing, emails and faxes to a supplier seem to indicate a design 
engineer approved changing the defective part in 2006 with-
out creating a new part number, which made the problem 
difficult to trace and delayed the recall for years. 

Let’s assume (and hope) that GM no longer relies on faxes 
and emails to communicate and collaborate as much as it did 
in 2005. Even so, the most advanced product lifecycle manage-
ment software in the world is only as good as the people using 
it. Technology is just a tool; it’s how people use it (or don’t) 
that matters.

Yes, cars are more and more complicated. Yes, engineers 
are being asked to do more in less time. No, it’s not accept-
able that a design flaw not be rectified for a decade. The 
technological tools are available to mange the complications 
and allow more design iterations in less time. The cultural 
norms still have some catching up to do.

“GM employees have always been encouraged to raise 
safety concerns, whether openly or anonymously, and are 
empowered to be persistent,” wrote GM CEO Mary Barra 
in a recent blog post directed at her employees. Barra has 
been CEO since Jan. 15. “We will learn from our recent ex-
perience, and it will make us better.”

The recall is a harsh wake-up call for GM and other com-
panies struggling to keep pace with today’s engineering de-
mands. To err is human, but we need better training, leader-
ship and cultural systems in place to implement and use the 
technological tools that enable us to catch and correct those 
errors more quickly.  DE

Recalls and Responsibility

The most advanced PLM 
software in the world is only as 
good as the people using it.

Jamie Gooch is the managing editor of Desktop Engineering. 
Contact him at de-editors@deskeng.com.

mailto:de-editors@deskeng.com
http://www.deskeng.com


800 453 6202

>> Accelerate your productivity at ni.com/embedded-platform

 ©2013 National Instruments. All rights reserved. LabVIEW, National Instruments, NI, and ni.com are trademarks of National Instruments. 
Other product and company names listed are trademarks or trade names of their respective companies.    12118

Smarter Embedded Designs,
Faster Deployment

The combination of NI LabVIEW system design software and reconfi gurable I/O 

(RIO) hardware helps small design teams with varied expertise develop demanding 

embedded applications in less time. Using this graphical system design approach, 

you can take advantage of the same integrated platform to program embedded 

processors and FPGAs for faster application development in industries ranging 

from energy to transportation, manufacturing, and life sciences.

LabVIEW system design 
software offers ultimate 
fl exibility through FPGA 
programming, simplifi es 
code reuse, and helps 
you program the way you 
think–graphically. 

LabVIEW system design 
software offers ultimate 
fl exibility through FPGA 
programming, simplifi es 
code reuse, and helps 
you program the way you 
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ON THE COVER: Graphic illustration of a heat exchange model, 
courtesy of Comsol, on a Dell Precision m3800 mobile work-
station, courtesy of Dell. server tray image courtesy of istock.

Correction: in the April issue of Desktop Engineering, a review of  
the HP Z230 workstation stated that intel HD graphics does not  
support the solidWorks Realview feature needed to run the sPeCapc 
benchmark for solidWorks. Desktop Engineering would like to clarify 
that it was the benchmark that would not run on a system equipped 
with only integrated intel HD graphics, not that such a configuration 
doesn’t support the Realview feature in solidWorks.

This special issue of 
Desktop Engineering 
includes our second 
annual Engineering 
Services Directory, as 
well as features on rapid 
prototyping, testing, 
analysis, design and cloud 
computing services. 
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By Kenneth Wong
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By Mark Clarkson
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ELECTRICAL
AC/DC Module
RF Module
Wave Optics Module
MEMS Module
Plasma Module
Semiconductor Module

MECHANICAL
Heat Transfer Module
Structural Mechanics Module
Nonlinear Structural Materials Module
Geomechanics Module
Fatigue Module
Multibody Dynamics Module
Acoustics Module

FLUID
CFD Module
Mixer Module
Microfl uidics Module
Subsurface Flow Module
Pipe Flow Module
Molecular Flow Module

CHEMICAL
Chemical Reaction Engineering Module
Batteries & Fuel Cells Module
Electrodeposition Module
Corrosion Module
Electrochemistry Module

MULTIPURPOSE
Optimization Module
Material Library
Particle Tracing Module

INTERFACING
LiveLink™ for MATLAB®

LiveLink™ for Excel®

CAD Import Module
ECAD Import Module
LiveLink™ for SolidWorks®

LiveLink™ for SpaceClaim®

LiveLink™ for Inventor®

LiveLink™ for AutoCAD®

LiveLink™ for Creo™ Parametric
LiveLink™ for Pro/ENGINEER®

LiveLink™ for Solid Edge®

File Import for CATIA® V5

Product Suite

COMSOL Multiphysics

®COMSOL MULTIPHYSICS
Multiphysics  tools let you build simulations that accurately 
replicate the important characteristics of your designs. The 
key is the ability to include all physical e� ects that exist in 
the real world. To learn more about COMSOL Multiphysics, 
visit www.comsol.com/introvideo

VERIFY AND OPTIMIZE YOUR DESIGNS WITHVERIFY AND OPTIMIZE YOUR DESIGNS WITH

ACOUSTIC ANALYSIS:  This model simulates the acoustics inside 
a sedan and includes sound sources at the typical loudspeaker 
locations. Results show the total acoustic pressure fi eld and the 
frequency response at points inside the cabin.

http://www.comsol.com/introvideo
http://www.comsol.com/introvideo
http://www.comsol.com/introvideo


6   DESKTOP ENGINEERING   May 2014 /// deskeng.com

May 2014        VOLUME 19/ISSUE 9

 EDITORIAL
Jamie J. Gooch | Managing Editor
Kenneth Wong | Senior Editor
Anthony J. Lockwood | Editor at Large 
Jess Lulka | Assistant Editor
Heather Pi� inger | Copy Editor

CONTRIBUTING EDITORS
Tony Abbey, Brian Albright, Mark Clarkson, 
David S. Cohn, John Newman, Frank Ohlhorst, 
Beth Stackpole, Peter Varhol, Pamela J. Waterman

PUBLISHER
Steve Robbins | Publisher

ADVERTISING SALES
603-563-1631  •  Fax  603-563-8192
 
Erich Herbert | Sales Executive (x263)
Jeanne DuVal | Sales Executive (x274)

ART & PRODUCTION
Darlene Sweeney | Director (x257)

A LEVEL 5 COMMUNICATIONS PUBLICATION
Steve Robbins | Chief Executive Offi cer
Thomas Conlon | President

ADVERTISING, BUSINESS, & EDITORIAL OFFICES
Desktop Engineering ® magazine
Level 5 Communications, Inc.
1283D Main St., PO Box 1039 • Dublin, NH 03444
603-563-1631  •  Fax 603-563-8192
E-mail:  DE-Editors@deskeng.com
www.deskeng.com

SUBSCRIBER CUSTOMER SERVICE
Desktop Engineering ® magazine
PO Box 677 • Northbrook, IL 60065-0677
847-559-7581  •  Fax 847-564-9453
E-mail:  den@omeda.com

Desktop Engineering® (ISSN 1085-0422) is published 
monthly by Level 5 Communications, Inc., 1283D Main 
Street, P.O. Box 1039, Dublin, NH 03444, 603-563-1631. 
Periodicals postage paid at Dublin, NH, and at additional 
mailing offi ces. Desktop Engineering® is distributed free 
to qualifi ed U.S. subscribers. 

SUBSCRIPTION RATES: for non-qualifi ed; U.S. $108 
one year; Canada and Mexico $126 one year; all other 
countries $195 one year.

LIST RENTALS: For information on list rentals, contact 
Statlistics, Danbury, CT: 203-778-8700.

POSTMASTER: Send all address changes to Desktop 
Engineering, P.O. Box 677, Northbrook, IL 60065-0677.

Address all editorial correspondence to the Editor, 
Desktop Engineering. Opinions expressed by the authors 
are not necessarily those of Desktop En gineering. 
Unaccepted manuscripts will be returned if accompanied 
by a self-addressed envelope with suffi cient fi rst-class 
postage. Not responsible for lost manuscripts or photos.

Each separate contribution to this issue, and the 
issue as a collective work, is copyright © 2014 Level 5 
Communications, Inc. All rights reserved. Copying for 
other than personal or internal reference use without the 
permission of Level 5 Communications, Inc. is prohibited. 
Requests for permission should be addressed in writing 
to Desktop Engineering Per missions, 1283D Main Street, 
P.O. Box 1039, Dublin, NH 03444. PRINTED IN THE USA.

DEPARTMENTS

2 Degrees of Freedom
Recalls and Responsibility
By Jamie J. Gooch

8 Virtual Desktop
Autodesk takes ZWCAD to court; NVIDIA 
GTC 2014 coverage; and aPriori helps 
engineers predict product costs.
By Beth Stackpole and Kenneth Wong

14 Rapid Ready Tech
A Texas Tech student 
makes better 3D 
printing materials; 
Amazon tests print-on-
demand services; and 
Chuck Hull is inducted 
into the National 
Inventors Hall of Fame. 

17 Services News
Harris Aerospace launches; Patti 
Engineering partners with Hagbros 
Precision; and ARC Group expands metal 
additive manufacturing capabilities.

52 Spotlight
Directing your search to the companies 
that have what you need.

53 Fast Apps
Titan Medical helps bring
 a novel robotic surgical 
system to life, and the 
Mcor IRIS brings tangibility 
to customers.

54 Editor’s Picks 
Products that have grabbed the 
editors’ attention.
By Anthony J. Lockwood

55 Engineering on the Edge
Living nanomaterials made from E. coli; 
a Kinect-capable rendering tool; and a
PC for your ear. 

55 Advertising Index

56 Commentary
Plan for the Future Today
By Eileen Markowitz, ThomasNet

Visit the New Deskeng.com
Redesigned website built for 
faster navigation
The new deskeng.com is built on an entirely 
new platform that makes it easy to find all 
of the design engineering content you’re 
looking for online. Features include:

• Better Navigation
Quickly find the content you’re looking 
for in dedicated Design, Simulate, Test, 
PLMPrototype/Manufacture, Engineering 
Services and Engineering Computing 
sections. Drill down deeper via individual 
topic areas, technology vendors and 
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• Better Integration
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feeds throughout the site.

• Better Presentation
Larger images, text and video players with a neutral color scheme make it 
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Siemens PLM Software: Smarter decisions, better products.

A simple idea inspired this product. 
Thousands of decisions made it real.©
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Answers for industry.

Making a great product takes more than inspiration. It 
takes thousands of decisions for a good idea to become 
real. Not just the big milestone decisions, but all the 
small decisions that lead up to them. The fact is, anyone 
can make the decision that makes the difference in your 
product’s success.

For leading companies throughout the world, Siemens 
PLM Software is an essential environment for immersive 
product decision-making. Our solutions give everyone 
involved in making your products “high-definition PLM.” 
HD-PLM ensures that people get the information they 
need, when they need it—with absolute clarity—to 
make more informed decisions faster.

No matter what industry you’re in—automotive or 
aerospace, electronics or energy, marine or medical, 
machinery and more—Siemens PLM Software helps 
you make the smart decisions that go into making 
great products. 

Learn more at siemens.com/plm/e4e-machinery

Siemens PLM Software provides an immersive decision-making 
environment that understands the cross-functional dependencies 
in your product lifecycle process. This gives everyone the right 
information in the right context to make the right decisions.

http://www.siemens.com
http://www.siemens.com/plm/e4e-machinery
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Virtual Desktop        by Kenneth Wong & Beth Stackpole

D id China-based ZWSOFT 
copy some of Autodesk’s 
AutoCAD code while 
developing a competing 

product? Autodesk seems to think so. 
On March 26, the company filed a case 
against ZWCAD Software Co., Ltd., 
ZWCAD Design Co., Ltd. and Global 
Force Direct, LLC. (ZWCAD’s sales 
arm targeting the U.S. market), alleging 
copyright infringement and trade secret 
misappropriation.

In the complaint filed with The U.S. 
District Court, Northern California, 
Autodesk writes, “The ‘new’ ZWCAD+ 
is not merely an AutoCAD ‘work-a-
like,’ and it does not just share similar 
interfaces and commands. In crucial and 
unmistakable ways, ZWCAD+ performs 
identically to prior versions of Auto-
CAD. This duplication, which is at the 
source code level, could not have been 
accomplished through coincidence or 
the application of similar programming 
logic.” The complaint cites “the exis-
tence of ‘bugs,’ programming remnants, 
and other idiosyncrasies in software 
code” that suggest a shared origin.

Autodesk is asking for, among 
other things:
•  entry of judgment holding defendants 

liable for infringing the Autodesk 
copyrights;

•  entry of judgment holding defendants 
liable for misappropriating Autodesk’s 
trade secrets;

•  an order that all copies made or used 
in violation of Autodesk’s copyrights 
or trade secrets, and all means by 
which such copies may be reproduced, 
be impounded and destroyed or oth-
erwise reasonably disposed of; and

•  damages in an amount greater than 
$75,000.00 or in the alternative for 
copyright infringement.

In response, ZWCAD Design, a 
division of ZWSOFT, issued a pub-
lic statement defending its product. 
ZWCAD states it developed ZWCAD+ 
independently, a fact verified by the Na-
tional Copyright Administration of the 
People’s Republic of China. It also says 
Autodesk’s allegation is “merely a unilat-
eral conclusion based on some similari-
ties of function and interface.”

ZWCAD Design pointed out Au-
todesk has filed a similar case against it 
and its partners in the Netherlands. 

In ZWCAD’s view, the U.S. lawsuit 
is just an extension of Autodesk’s “vi-
cious market competition plan.” The 
company accuses Autodesk of “using 
its resource advantage in a bid to strike 
down a future competitor.” Further-
more, it interprets Autodesk’s 80% price 
cut of AutoCAD in China in 2009 as a 
move that “violated the principle of fair 
and free market competition.”

Greg Eden, VP of Autodesk and the 
company’s brand and communication 
manager, said, “We believe ZWSOFT 
developed its core product with unau-

thorized use of our technology. We have 
taken this (legal) action as part of our 
continued efforts to defend our intellec-
tual property. While we encourage vig-
orous competition in the market place, 
we cannot tolerate IP infringement.”

Despite the availability of many free 
or low-cost 2D drafting programs, Au-
toCAD and AutoCAD LT still remain 
the industry standard. Rival products 
include DoubleCAD XT (from IMSI/
Design), DraftSight (from Dassault 
Sytemes), ARES (from Graebert) and 
ZWCAD+, the subject of Autodesk’s 
recent lawsuit. Since AutoCAD is Au-
todesk’s intellectual property, those who 
want to create a competing product usu-
ally relies on IntelliCAD’s technology, 
an alternative for reading and writing 
DWG files compatible with AutoCAD.

ZWCAD is marketed to mechanical 
and architectural sectors, as is AutoCAD. 
In 2010, ZWSOFT acquired the U.S. 
3D CAD company VX CAD/CAM, 
leading to the eventual launch of ZW3D, 
a 3D mechanical modeling package. 

— K. Wong

Autodesk Takes ZWCAD 
to Court for Copyright Infringement 

Did ZWCAD+’s similarity to AutoCAD result from source code infringement? 
It’s now the subject of a U.S. case.

http://www.deskeng.com


The road to prototype parts can often be long  and 
winding with other shops. Proto Labs is built  for speed 

with an express path to real, functioning metal and plastic 
parts. Just upload a 3D CAD model for an interactive quote 

within hours. When ready,  our Firstcut CNC-machining and 
Protomold injection-molding services  can produce up to 

10,000+ parts in as quick as  one day. That means you can fail 
fast, iterate faster  (and more often), and confi dently launch 

your  product to market before competitors. It’s that easy.

Product(ive) Development
At Proto Labs, our quick-turn manufacturing processes allow you to 

fail fast, so you can succeed faster with market-ready parts.

with an express path to real, functioning metal and plastic 
parts. Just upload a 3D CAD model for an interactive quote 

within hours. When ready,  our Firstcut CNC-machining and 
Protomold injection-molding services  can produce up to 

© 2014 Proto Labs, Inc.  |  protolabs.com  |  877.479.3680
Major Credit Cards Accepted  |  ISO 9001:2008 Certifi ed  |  ITAR Registered

Injection Molding 
Part Design for Dummies
Request your free book at 
protolabs.com/parts.
Enter code DT14B1

http://www.protolabs.com/parts
http://www.protolabs.com
http://www.protolabs.com
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Virtual Desktop        by Kenneth Wong & Beth Stackpole

I n March, at the NVIDIA GPU 
Technology Conference (San Jose, 
CA), NVIDIA CEO Jen-Hsun 
Huang shared the stage with Ben 

Fathi, CTO of VMware, the company 
that might foster enterprises operat-
ing in a computer-less environment. 
Haung introduced Fathi as the point 
man from “the largest and one of the 
most important virtualization compa-
nies in the world.”

Fathi and Huang took the oppor-
tunity to discuss Horizon Desktop-as-
a-Service (DaaS), VMware’s business 
that delivers Windows desktops as 
virtual machines available on-demand, 
accessible remotely. Just as Software-
as-a-Service vendors deliver software 
as a service over the Internet, VMware 
plans to deliver “Windows desktops 
and applications as a cloud service, to 
any device, anywhere, with predictable 
costs,” explained the company.

The foundation technology is 
NVIDIA Grid’s GPU-based HPC 
hardware, and VMware’s cloud setup. 
VMware’s partner NaviSite is the first 
to offer Horizon DaaS products to en-
terprises. Later, in 2015, virtual GPUs 
will become part of Horizon DaaS of-
ferings. “The prototype is running in 
our lab,” said Fathi. “It’s looking great.” 

Pat Lee, VMware’s director of end 
user clients, clarified that VMware 
itself also offers DaaS directly to end 
users; however, enterprises that want to 
implement DaaS solutions for its users 
will most likely be served by partners 
like NaviSite. 

Virtual machines have long been 
part of enterprise IT setups; however, 
they’re not usually considered ideal for 
applications that require interactive, 
real-time 3D graphics. Presently, those 
who work with compute-intense CAD 
and simulation software tend to rely on 
powerful workstations, as most would 
find virtual machines inadequate. But 
DaaS solutions with virtual GPUs offer 

tantalizing possibilities. Huang de-
scribed virtualizing the GPU — made 
possible by NVIDIA Kepler architec-
ture — as “one of the greatest endeav-
ors of (NVIDIA).”

VMware’s Lee pointed out, with 
DaaS, “You don’t have to worry about 
maintaining the infrastructure; you 
can work from wherever you want; 
you just have a monthly charge.” The 
proposition is particularly appealing to 
businesses that want to be able to adjust 
the volume of desktops they deploy 
depending on seasonal needs and peak 
demands. Without upfront investment 
in hardware, they may rely on DaaS 
providers to deliver the additional 
computing power on-demand. Virtual 
machines, unlike physical machines, are 
deleted once the users have cancelled 
their subscription. This feature may be 
viewed by some as a way to minimize 
potential IP compromise.

Design software with straightfor-
ward licensing policies (usually tied to 
a machine or a user) is easily deployed 
on DaaS products; however, for those 
using simulation software with licens-

ing policies that restrict the number of 
cores that can be used, DaaS offerings 
may raise new questions on perfor-
mance and licensing costs.

The Achilles’ heel to DaaS may 
be bandwidth. Lee assured attendees 
that software like Dassault Systèmes’ 
CATIA will perform on virtual ma-
chines with virtual GPUs just as it does 
on real workstations. However, the data 
transfer between the virtual machine 
and the client device — the tablet, 
laptop, or lightweight computer you’re 
using to control the virtual machine — 
affects the software’s responsiveness.

DaaS is the natural successor to — 
and perhaps the inevitable outcome out 
— SaaS, driven by the tech consumers’ 
desire to pay for access, capacity, and 
usage, not for ownership. The GPU, 
specifically the virtual GPU, plays an 
important role in promoting DaaS as a 
viable alternative to powerful worksta-
tions, as many design and engineering 
programs rely on the graphics proces-
sor to produce physically accurate, ray-
traced visuals that can pass for realism.

– K. Wong

NVIDIA GTC 2014: Find Your Device in the Cloud

VMware’s CTO Ben Fathi and NVIDIA CEO Jen-Hsun Huang discussed Horizon 
DaaS, or desktop-as-a-service. Image courtesy of NVIDIA

http://www.deskeng.com
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Virtual Desktop        by Kenneth Wong & Beth Stackpole

W          hile engineers have made 
simulation of structural 
properties or fluid dynam-
ics an integral part of their 

workflows, they haven’t applied the same 
rigor to analyzing the cost aspect of prod-
uct design — a scenario aPriori hopes to 
change with the latest release of its flag-
ship product cost management software. 

aPriori 2014r1 is stocked with a vari-
ety of new enterprise capabilities mixed 
with ease-of-use enhancements designed 
to make predicting product costs more 
accessible to engineers. The upgrade 
expands the types of components and 
parts that can be costed in the software 
and delivers features that allow costing 
capabilities to be leveraged across a wider 
swath of users in the enterprise as well as 
among external partners.

Julie Driscoll, aPriori’s vice president 
of strategic marketing and product man-
agement, positioned the new release as 
an essential tool for manufacturers look-
ing for cost reduction. Faced with fluc-

tuations in commodity 
pricing and availability, 
escalating costs and qual-
ity concerns related to 
outsourcing, and garden 
variety sourcing decisions 
that can make or break 
a product’s profitability, 
manufacturers can no 
longer rely on traditional 
methods of cost analysis 
— i.e., manual spread-
sheets — if they want to 
remain competitive.

For example, Driscoll 
cited manufacturers’ need to tailor prod-
uct variants for local markets and the 
changing fuel economy standards in the 
automotive industry as examples of de-
sign challenges that up the ante for com-
panies to have a clearer picture of cost.

“There is a need to understand the 
cost/value tradeoff as you try to opti-
mize an offering for different markets 
or for understanding that balance of 

achieving fuel efficiency by lightening 
the car and producing something peo-
ple want to buy,” Driscoll explains. “As 
companies move forward, there are 
tradeoffs where they should manufac-
ture or source from, or what materials 
they should use. What we are trying 
to do is bring cost awareness back into 
the design process.” 

– B. Stackpole

Weigh Cost Viability of Product Designs

aPriori 2014r1 includes new capabilities for costing 
complex machined components like gears, which 
are typically very expensive and diffi cult to cost. 
Image Courtesy of aPriori

W        ith emerging fuel stan-
dards and a continuous 
push for innovation 
and cost efficiencies 

driving lightweighting requirements 
to the next level, Altair, in collabora-
tion with the Center for Automotive 
Research (CAR), is hosting a com-
petition to encourage awareness and 
recognize industry achievements in 
weight reduction.

The 2014 Altair Enlighten Award, 
now in its second year, is designed 
to spark innovations and technolo-
gies that provide practical design 
approaches to achieving the mass 
reductions that are necessary to meet 
the new, more stringent fuel economy 
standards, Altair officials said. 

“For the most part, automo-

tive companies recognize that ve-
hicle lightweighting has to play a 
dominant role in designing for fuel 
economy and CO2 reduction,” noted 
Dave Mason, Altair’s vice president, 
global automotive. “We’ve been in-
volved for 10 or 15-plus years, but 
there hasn’t been an award that rec-
ognized those achievements. We’re 
trying to create an environment to 
inspire advancements and collabora-
tion with industry leaders to drive 
innovation in this area.”

Each part or component submitted 
in the competition must be in pro-
duction within a three-year window. 
Entry submissions for the 2014 Altair 
Enlighten Award can be made now 
through May 23.  

– B. Stackpole

Last year’s winner of the Altair 
Enlighten Award was BASF, which 
developed a front seat pan that uses 
a continuous thermoplastic fi ber 
laminate for the structural stiffness. 
Image Courtesy of BASF

A Spotlight on Lightweighting
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Prepped for Surgery.

Create production-quality parts with 
additive manufacturing and our new 
high-performance materials.
FineLine has added Cobalt-Chrome, Titanium and 
Inconel to its growing lineup of Direct Metal Laser 
Sintering materials. Now companies can accurately 
test the properties of actual parts before making a 
major investment in full-scale, in-house production. 
Whether it’s precision prototypes or production-quality 
parts, we’ll help your business succeed. Stat.

919-781-7702
finelineprototyping.com
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Texas Tech Research 
Focuses on Strengthening 
3D Printing Materials

Brandon Sweeney, a 
chemical engineering 
graduate student at 
Texas Tech, wants 
a 3D printed plastic 
prototype that is 
strong enough to 
be used in the field 
most of the time. 

Sweeney and his fellow researchers at 
Texas Tech are working on a method to 
improve the strength and durability of 
plastic parts.

The foundation of Sweeney’s work 
is carbon nanotubes. Each nanotube is 
stronger than steel, and will bond with 
other materials if heated. To achieve 
this, the research team surrounds 
standard plastic filament with carbon 
nanotubes, then feeds the material into 
a 3D printer. The carbon nanotubes 
become sandwiched between layers 
of plastic as the AM process built 
an object. The finished object is 
then microwaved, forcing the carbon 
nanotubes to bond with the filament.
MORE ➜ rapidreadytech.com/?p=6377

Amazon Tests Print-on-
Demand Services
Amazon has taken note of the potential 
for sales in the print-on-demand market. 
The result is a partnership with 3DLT to 
launch a pilot program offering both print-
on-demand items and digital designs 
ready to be printed at home, or at the 
office, if you are sneaky enough.

Amazon has shown increasing interest 
in riding the AM wave. The company 
began by launching a 3D printer sales 
department last June, and followed 
with an initial offering of 3D scanners in 
January. Amazon has since expanded 
its scanner selection by adding products 
from Artec to the mix.
MORE ➜ rapidreadytech.com/?p=6352

Chuck Hull to be Inducted 
into the National 
Inventors Hall of Fame
3D printing 
is well on 
its way to 
revolutionizing 
manufacturing. 
While the 
technology has 
only gained 
some measure 
of popular appeal in the last few years, 
its roots go back 30 years and can be 
traced to 3D Systems’ founder and 
CTO, Chuck Hull.

This year Hull’s achievement will 
be recognized as he is inducted into 
the National Inventors Hall of Fame. 
He will join luminaries of invention 
such as Thomas Edison, Eli Whitney, 
and the Wright Brothers. The formal 
ceremony will take place May 21, 
at the United States Patent and 
Trademark Office in Alexandria, VA.
MORE ➜ rapidreadytech.com/?p=6342

President Announces Two 
New Innovation Institutes
The President recently announced the 
launch of two new institutes led by the 
Department of Defense and supported 
by a $140 million in Federal funding 
that has been matched by $140 million 
in private funding. The new innovation 
hub in Detroit will focus on lightweight 
and modern metals manufacturing, 
while the hub in Chicago will 
concentrate on digital manufacturing 
and design technologies.

“The economy has changed,” said 
President Obama. “And if we want to 
attract more good manufacturing jobs to 
America, we’ve got to make sure we’re on 
the cutting edge of new manufacturing 
techniques and technologies. That’s what 
these new hubs are all about. They’re 
partnerships — they bring together 
companies and universities to develop 
cutting-edge technology, train workers 
to use that technology, and make 
sure research is turned into real-world 
products made by American workers.”
MORE ➜ rapidreadytech.com/?p=6325

➜ For more coverage of rapid technologies, visit RapidReadyTech.com

 Renishaw 3D Prints a Bike for Empire Cycles
Renishaw and Empire Cycles have 

designed and printed the entire frame 
of a bike using additive manufacturing (AM). 
The completed titanium mountain bike 
frame is not only as strong as a frame built 
using traditional methods, but is 33% lighter, 
making for an easier ride.

Chris Williams, managing director of 
Empire Cycles, first approached Renishaw to 
assist in building a lighter seat post bracket. The project was so successful that Renishaw 
and Empire Cycles decided to attempt to build an entire bike using AM and principles of 
design freedom offered by the technology. Although some bicycles have begun to use 
carbon fiber, titanium was the material selected not only because of its strength and 
reduced weight, but also for its durability.

Williams was already experimenting with 3D printed bicycle parts, and with the 
assistance of Renishaw’s technical staff was able to put together a plan to build an entire 
frame using Renishaw’s laser melting AM process. The original seat post bracket was 
produced with a 44% savings in weight. The overall reduction in weight of the bicycle frame 
was not only due to material, but also the result of eliminating support structures that were 
found to be unnecessary in the final AM-built design.
MORE ➜.rapidreadytech.com/?p=6243
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CST – COMPUTER SIMULATION TECHNOLOGY | www.cst.com | info@cst.com

Components don’t exist in electromag-
netic isolation. They influence their 
neighbors’ performance. They are affect-
ed by the enclosure or structure around 
them. They are susceptible to outside 
influences. With System Assembly and 
Modeling, CST STUDIO SUITE helps 
optimize component and system 
performance.

Involved in antenna development? You 
can read about how CST technology is 
used to simulate antenna performance 
at www.cst.com/antenna. 

If you’re more interested in filters, cou-
plers, planar and multilayer structures, 
we’ve a wide variety of worked applica-
tion examples live on our website at 
www.cst.com/apps.  

Get the big picture of what’s really 
going on. Ensure your product and com-
ponents perform in the toughest of 
environments.

Choose CST STUDIO SUITE – 
Complete Technology for 3D EM.

Make the Connection
Find the simple way through complex EM 

systems with CST STUDIO SUITE
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A dditive manufacturing 
(AM) continues to grow 
by leaps and bounds, 
driving innovation and 

creating new opportunities for 
manufacturing. New conventions 
dedicated to AM have begun to 
sprout up all over the globe, but 
the granddaddy in North America 
is SME’s RAPID conference and 
exposition. For nearly 25 years, 
RAPID has brought together in-
dustry leaders to share information 
about developments in 3D printing, 
and has provided a meeting ground 
for AM businesses and customers.

Multiple Shows, One Location
This year RAPID will run alongside 
the International Manufacturing 
Research Conference, and The Big 
M manufacturing conference in De-
troit, MI. The event will run from 
June 9 through June 12 at the Cobo 
Center. Unsurprisingly, AM will be 
one focus of the Big M, with RAPID’s 
customary range of lectures, seminars 
and other educational opportunities 
providing a solid framework of knowl-
edge for the conference.

“SME is excited to connect the 
well-respected RAPID community 
with leaders, educators and research-
ers from the manufacturing industry at 
large through the co-location of  The 
Big M and the International Manu-
facturing Research Conference,” said 
Debbie Holton, director of events and 
industry strategy for SME. “We want 
these groups to share innovations and 
solutions that address manufactur-
ing’s challenges – the skills gap, global 
competition, new technologies like 3D 
printing, and more.”

New 3D Printing Sessions
While The Big M will last four 
days, RAPID itself will run for the 

usual two and a half 
days, covering 13 topic 
areas surrounding AM 
including some new ses-
sions, which include:
• Economic and Business Con-
siderations – Engage in strategies 
for evaluating what is right for your 
application.
• Automated Post Finishing of 
Parts – Learn how automated post 
finishing of additive manufactur-
ing parts will lower costs and allow 
users to further explore into main-
stream manufacturing production 
numbers and applications.
• Product Design and Machine 
Design Considerations Using Ad-
ditive Manufacturing – Hear from 
the designers who are incorporating 
new design techniques.
• Materials for Additive Manu-
facturing Applications – Examine 
case studies and research and devel-
opment activities that continue to 
advance the applications of additive 
manufacturing and 3D printing.

According to SME, the 2014 
RAPID Conference & Exposition 
will have the largest exhibit floor 
in its 24-year history, and will offer 
a record number of presentations. 
The event has added four additional 
topic areas to the previous nine; 20 
new presentations for a total of 95 
and new, hands-on demos and 
activities. 

For example, RAPID will be 
home to a “Personal 3D Play-
ground” which will give attendees 
some hands-on experience with 3D 
printers and 3D scanners. In addi-
tion, Materialise will be running 3D 
printed slot car races on the show 
floor, and the Innovation Exchange 
will display the most ground-break-
ing advances in additive manufac-
turing over the years.

Medical & Dental Advances 
Due in part to the customization 
needs inherent in the medical and 
dental industries, AM has seen signif-
icant uptake in those areas. The med-
ical and dental speaking track will 
focus on the growth in use and scope 
throughout both industries, such as 
prototyping, bio-modeling/anatomi-
cal modeling and direct production of 
implantable metal implants or scaf-
folds for tissue engineering.

“3D printing plays a critical role 
in the medical industry: it is used 
for surgical planning and is now 
being used to manufacture medical 
devices including 3D-printed airway 

splints that have been implanted to 
save infants’ lives,” said Dr. Glenn 
E. Green, associate professor of 
pediatric otolaryngology at the 
University of Michigan. “At RAPID 
2014, we’re going to further ex-
plorer current 3D-printed tools and 
future possibilities that will allow us 
to better all of our lives.”

➜ For more coverage of rapid technologies, visit RapidReadyTech.com

RAPID to Run Alongside The Big M

Stratasys recently introduced 
VeroGlaze (MED620) dental 
material for  use with its Objet 
EdenV and OrthoDesk 3D Printers.

http://www.deskeng.com
http://www.rapidreadytech.com
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 Here to Help          Engineering Services

Synergis and Advance 
2000 Team Up to Deliver 
Cloud Computing
Synergis Engineering Design Solutions 
has announced a partnership with Ad-
vance2000, allowing both companies 
to offer IT solutions such as cloud col-
laboration to their customers.

The partnership, a company press 
release states, will focus on combining 
the expertise and technologies of 
both companies  for clients needing 
engineering design solutions and IT or 
cloud services.

“Partnering with Advance2000 
allows our customers to receive 
additional services through Synergis 
that will help not only in their 
engineering and design groups, but 
throughout the entire organization,” 
said Kristen Tomasic, divisional vice 
president for Synergis Engineering 
Design Solutions. 
MORE ➜ deskeng.com/services/978

OnRamp Opens Second 
Austin Data Center 
OnRamp, a data center operations 
company, is opening a 42,000 sq. ft. 
location in Austin, TX.

The center was built to meet growing 
demand for high-security hosting, cloud 
computing, high-density colocation and 
disaster recovery services.

This data center was designed 
for high density computing, and is 
capable of delivering speeds upward 
of 30kW per rack. Additionally, the 
center will be staffed by engineers to 
provide support 24/7.
MORE ➜  deskeng.com/services/950

Lab IX Partners  
with Mantis Vision
Flextronics’ subsidiary, Lab IX, has 
entered into an agreement with Man-
tis Vision, a company that develops 

and designs 3D image and motion 
capture hardware.

According to a company press 
release, Flextronics is working with 
Mantis Vision to develop first-to-
market, scalable delivery of customized 
scanning solutions. These products are 
designed for consumer-facing solutions 
such as 3D embedded mobile and 
peripheral devices.

“We believe that the 3D market 
is one of the best examples of a 
disruptive technology today, and Mantis 
Vision is leading the way with its first-
to-market advantage,” said Lior Susan, 
vice president and head of Lab IX.  
MORE ➜ deskeng.com/services/952

Medical OEMs Turn to 
Contract Manufacturing 
Micron Products Inc. has created 
an integrated system for orthopedic 
implant manufacturing that cuts costs 
and eliminates supply chain breaks, a 
company press release states.

This new system was created to 
meet the growing demand for contract 
manufacturing. Micron also provides 
original equipment manufacturers with 
design, engineering and manufacturing 
services.

“Medical device manufacturers, 
large and small, benefit from 
outsourcing,” said Salvatore Emma, Jr., 
president and CEO of Micron Products. 
“With Micron’s systems, technologies 
and expertise, it doesn’t matter 
whether we’re making 10,000 pieces 
or just a single one-off customized to 
match a patient’s specific anatomy 
MORE ➜ deskeng.com/services/922

Patti Engineering, 
Hagbros Precision Ally
Control systems integration company 
Patti Engineering has announced a 
new partnership with design and man-
ufacturing company Hagbros Precision.

According to a company press 

release, the companies have worked 
together in the past and are joining 
services to provide turnkey solutions 
and manufacturing solutions.Hagbros 
Precision’s manufacturing center in 
Texas houses Computer Numerical 
Controlled (CNC) machines, and is 
able to perform precision turning, 
milling, surface grinding and Electrical 
Discharge Machining.
MORE ➜ deskeng.com/services/887

ARC Group Expands 
Metal Additive 
Manufacturing 
ARC Group Worldwide announced 
that 3D Material Technologies 
(3DMT), its additive manufacturing 
division, has purchased two EOS 
EOSINT M280 Direct Metal Laser 
Sintering (DMLS) 3D printers.

“EOS laser-sintering is a leading 
technology for aerospace and 
medical components, which make 
the 3D printers a strategic fit for our 
existing business. 3DMT provides 
engineering, prototyping, and short 
run production services in order to 
accelerate our customer’s ability to 
access their respective markets as 
quickly and efficiently as possible,” 
said Ashley Nichols, general 
manager of 3DMT.
MORE ➜ deskeng.com/services/937

➜ For a directory of engineering service providers, visit deskeng.com/services
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Engineering Services Here to Help

➜ For a directory of engineering service providers, visit deskeng.com/services

Harris Aerospace 
Inc. Launches
Jon Harris, CEO and senior engineer, 
announced the launch of Harris 
Aerospace Inc. in Brighton, MI.

According to a company press 
release, the company specializes in 
aerodynamics, computational fluid 
dynamics (CFD), thermal analysis, 
infrared signatures, radar signatures and 
advanced simulation techniques. It also 
provides design, simulation, analysis, 
research, development and rapid 
prototyping services for its clients.
MORE ➜ deskeng.com/services/903

Nexxt Technologies Works 
with 3D Printing Ally
Nexxt Technologies and 3D Printing 
Ally have formed a partnership to offer 
customers a larger variety of 3D printing 
solutions across multiple industries, 
including medical, aerospace and 
consumer goods.

Nexxt Technologies is a provider of 
sales, service and installation of 3D 
Systems’ printing line. It also offers 
rapid prototyping, scanning, digital 
manufacturing and 3D printing. 3D 
Printing Ally accomodates 3D modeling, 
scanning, CAD, reverse engineering, parts 
inspection, smoothing and plating.
MORE ➜ deskeng.com/services/848

Entigral Systems 
Launches Professional 
Services Group
Entigral Systems is launching a services 
group focused on assisting potential 
customers and systems integrators with 
their implementation of radio frequency 
identification (RFID) solutions.

According to a company press release, 
this group will specialize in discovering 
potential process improvement to deliver 
turn-key installations, RIFD consulting, 
site surveys, system design, pilot testing, 

project management, ROI analysis, system 
installation and post-installation services.
MORE ➜ deskeng.com/services/850

Contract Engineering 
Services Offers Gratis 
Help to Inventors 
Contract Engineering Services (CES) 
has announced a new initiative to 
assist independent inventors.

This new service, according to CES 
Principal Steven Pedersen, is offering up 
to two hours of gratis consultation for 
any independent inventor who contacts 
the company via its website. After 
signing a non-disclosure agreement, 
CES will listen to each inventor’s ideas 
and provide constructive feedback. The 
company will also offer advice regarding 
IP definition, patent research, concept 
drawing and strategy consultation.
MORE ➜ deskeng.com/services/802

Sites Medical LLC Plans 
Expansion in Indiana
Sites Medical LLC, a medical device 
company has announced its plans to 

expand operations in Columbia City, IN.
According to a company press 

release published on Indiana Economic 
Development Corporation (IDEC), the 
company will invest $1.9 million into an 
approximately 8,000 sq. ft. facility. Its 
services will include specialty testing, 
prototyping, specialty manufacturing 
and quality and regulatory services.
MORE ➜ deskeng.com/services/891

Amtek Announces 
Acquisition of Interplex
Singapore-based Amtek Engineering 
has announced its plan to acquire 
Interplex industries to create a global 
precision engineering services firm.

According to an article published 
on Today, the deal is expected to be 
completed in the first half of 2015 and 
cost Amtek up to $210 million (USD).

Interplex specializes in 
manufacturing miniature precision 
engineered solutions for customized 
applications, and serves the automotive, 
industrial/electrical mobile devices and 
medical original equipment industries.
MORE ➜ deskeng.com/services/885

Find Help Fast
D esktop Engineering has created the 

Engineering Services Directory — a 
compilation of companies that can help you 
throughout engineering process, from concept 
design to testing, and everything in-between. 

Available online at deskeng.com/services 
and in this annual print, our directory gives 
you access to more than 130 companies and 
counting that specialize in CAD modeling, 
design analysis, industrial design services, IT, product 
testing, rapid prototyping/reverse engineering and educational services. 

The directory gives you the opportunity to contact companies that will be 
available to support your day-to-day or long-term engineering needs, allowing 
you to optimize cost and time in all stages of design. 

The directory comes at no cost to you, and doesn’t require an 
additional subscription. 
MORE ➜ deskeng.com/services
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Proto Labs® ///  Expert Answers
Special Sponsored Section: Engineering Services

Q: What services do you provide to 
design engineers, and engineering 
and IT management?
A: Proto Labs has two quick-turn 
manufacturing services available 
for prototyping. Our Firstcut CNC 
Machining Service can mill parts from 
more than 30 different metal and plastic 
materials, which work well for � xtures, 
jigs and one-offs. The second service we 
offer is Protomold Injection Molding 
for low-production of engineering-grade 
thermoplastic, metal and liquid silicone 
rubber parts. We staff a team of engineers 
that can talk peer to peer with customers 
to help solve any design issues that arise, 
and we supply a library of easily accessible 
resources to help design engineers and 
their teams design better parts.

Q: What are the top challenges 
being faced by the engineering 
teams you serve?
A: Speed to market is a constant 
challenge that engineering teams are 
confronted with as they work to develop 
products. To achieve that, they need 
timely and quality feedback on their 3D 
CAD models in areas like tool and part 
pricing as well as the manufacturability of 
their designs. They need parts made from 
real materials to test form, � t and function. 

And since many teams have aggressive 
development schedules, they need parts 
produced as fast as possible. When that 
criteria is met, engineering teams can it-
erate quickly, and more often, so they can 
con� dently launch their product before 
their competitors.

Q: How can you help engineering 
teams cope with those 
challenges?
A: We are a catalyst when speed to 
market is crucial. Because Proto Labs is 
a technology-driven company, engineers 

can upload a single 3D CAD model, or 
many models simultaneously, and they’ll 
receive an automated quote back within 
hours. Our quotes provide design feed-
back and real-time pricing so teams can 
make any needed modi� cations before 
actual production begins, or many times 
as fast as one day if needed. Between our 
two services, engineers can get from one 
to 10,000+ parts in less than two weeks. 
With functional parts made from real 
materials in their hands quickly, they’re 
able to avoid manufacturing speed bumps 
on the critical path to launching a product.

About Proto Labs
Proto Labs is the world’s fastest manufacturer of custom prototype 
and low-volume parts. Our proprietary computing technology and 
automated systems allow us to produce real prototype parts in a 
matter of days for a global base of customers. Whether you’re an 
inventor in the maker movement or an international corporation, 
we work with you to accelerate innovation.

www.protolabs.com

Contact Information:
5540 Pioneer Creek Dr.
Maple Plain, MN 55359
877.479.3680 

For more information visit:

Discover Be� er Designs, Faster
Drive product innovation through simulation and optimization.

One of Proto Labs’ 
manufacturing facilities.

http://www.deskeng.com
http://www.protolabs.com
http://www.protolabs.com
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Expert Answers  ///  ETA

Special Sponsored Section: Engineering Services

Q: What services do you provide to 
design engineers, and engineering 
and IT management?
A: ETA provides engineering services 
from Concept to Product, including 
Product Design & Development 
Solutions, Full Vehicle Development, 
CAE/FE Analysis, Design Optimization 
for Cost & Weight Reduction and 
On-Site Engineering Support.  A long 
time tier-one supplier to the global 
automotive industry, ETA offers 
expertise in all aspects of structural 
analysis including durability, NVH, 
metal forming, crashworthiness, 
occupant safety and optimization.  

ETA provides these services for a 
broad scope of industries including the 
automotive, heavy truck/bus, aerospace, 
military, consumer electronic, medical 
product and appliance industries.

Q: What are the top challenges 
being faced by the engineering 
teams you serve?
A: The transportation industries in par-
ticular are facing numerous challenges 
today. The product design and develop-
ment process includes multi-dimensional 
issues, which often contradict each other. 
A central challenge is the need for cost 
and mass reduction to compete in the 

global market, while continuing to meet 
all new and existing requirements for 
quality and performance.

The cost and mass reduction 
objectives are challenged by a few 
factors, including aggressive fuel economy 
and emissions standards. Customer 
demands also play a large role with the 
desire to increase miles per gallon (MPG)  
across the � eet to lower operating costs.

Q: How can you help engineering 
teams cope with those challenges?
A: These requirements indicate that new 
approaches are necessary within the mod-
ern product development environment. 
To address the challenges head-on, ETA 
has developed a patented design optimi-

zation technique, called the Accelerated 
Concept to Product (ACP) Process®. 
The ACP Optimization Process views 
product development in a completely 
holistic way. It synchronizes the individual 
facets of the product development pro-
cess including concept design, material 
selection, CAE and manufacturing, re-
sulting in an overall reduction in devel-
opment costs and time to market.

For ETA’s clients, the methodology 
offers four key bene� ts, including a dem-
onstrated capability to reduce product de-
velopment costs signi� cantly, reduce prod-
uct mass by 20 - 40%,improve product 
performance (durability, stiffness, NVH, 
crash/safety), as well as increase MPG 
based on the mass reduction results.

About ETA
ETA is committed to the delivery of processes, tools and services 
of consistently high quality, and to continual improvement. ETA 
strives to be innovative and excels at providing new technology and 
multi-disciplinary expertise by developing new processes to help 
reduce cost and increase quality. 

www.eta.com

Contact Information:
Email: etainfo@eta.com 
1133 E. Maple Rd, Suite 200
Troy, MI  48083 USA
+1.248.729-3010

For more information visit:

Addressing Multi-Dimensional Product Development Issues
Contradicting requirements require an optimization-based 
design approach.

http://www.deskeng.com
http://www.eta.com
http://www.eta.com
mailto:eatainfo@eta.com
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ICO Mold ///  Expert Answers
Special Sponsored Section: Engineering Services

Q: What services do you provide to 
design engineers, and engineering 
and IT management?
A: ICOMold provides rapid injection 
molding and production injection molding 
and  is structured to quickly produce low-
cost, pre-hardened-steel plastic injection 
molds for prototypes and production parts. 
Our pre-hardened steel mold prices are 
typically lower than aluminum molds, 
and our standard lead time is within two 
to � ve weeks — regardless of the size or 
complexity of your parts. In addition to our 
large selection of standard materials and 
colors to choose from, we also welcome 
your requirements for engineered specialty 
resins and/or special colors. Select from 
our standard surface � nishes, or specify 
your requirement. Our sole purpose is to 
quickly supply you with inexpensive, high-
quality plastic injection molded parts.  

Q: What are the top challenges 
being faced by the engineering 
teams you serve?
A: The same problem as always — too 
many tasks and not enough time. When 
management seeks budgetary or � rm 
quotes and lead times for projects, 
engineers, designers and buyers scram-
ble to issue RFQs (request for quotes) 
then typically must wait several days to 
receive the numbers due the complex 

calculation of the tooling and part 
cost. In the meantime, the part design 
changes or a competing design emerges, 
further frustrating the situation because 
the path to the most economical design 
demands another round of RFQs and 
the days continue to slip away.

Q: How can you help engineering 
teams cope with those 
challenges?
A: ICOMold has recently developed 
ICOQuote — software that instantly 
provides tooling and part quotes by 
quickly analyzing users’ model � les — 
no confusing tooling/part parameters 

to enter. It’s available at no cost — 
simply download it from our website: 
icomold.com/icoquote.  

ICOQuote is a revolutionary tool 
for the injection molding industry — 
providing cost and lead time in less 
time than it takes to prepare an RFQ. 
It instantly adjusts for users’ selections 
of desired tooling life, tooling configu-
ration (family molds), surface finishes, 
and  resins, as well as four shipping 
methods. The speed and easy-to-use 
features  makes this an ideal tool to 
use during project meetings, enabling 
the user to provide on the fly what-if 
cost information of various scenarios. 

About ICOMold
ICOMold is the Rapid Injection Molding division of ICO Products, LLC 
with an office in Toledo, OH, and mold facilities in ShenZhen, China. Our 
U.S. office provides sales and service to our customers around the world. Our 
experienced staff members develop quotes, process orders, resolve technical 
issues and provide support and operational oversight of our staff in China. 
All projects are prepared, launched and tracked daily by our U.S. office. Our 
ShenZhen, China facilities are staffed with full range of competent support 
and technical personnel, including highly skilled Project Managers, Mold 
Designers, Quality Engineers, Toolmakers and Machine Operators.  Our Tool 
& Die making equipment includes a variety of CNC milling machines, wire 
& probe EDM machines, etc., capable of producing molds of nearly any size 
and complexity, and inject using up to 3,500-ton machines.www.icomold.com

Contact Information:
Michael Zhao, PE 
ICOMold 
6415 Angola Rd., Holland, Ohio 43528 
Phone: 419-867-3900 ext 101
Fax: 419-867-7200

No More Waiting, Instant Injection Mold Quote
ICOMold -  fast, low-cost plastic injection molding service.

calculation of the tooling and part to enter. It’s available at no cost — 

http://www.deskeng.com
http://www.icomold.com
http://www.icomold.com
http://www.icomold.com/icoquote
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Get Listed 
Are you an engineering service provider? Want our  
readers to find your business in this directory?  
Desktop Engineering’s annual print engineering services 
directory is a compilation of over 130 companies that 
specialize in offering design engineers CAD modeling, 
design and simulation analysis, product testing, rapid  
prototyping, industrial design, IT and educational services. 

The Engineering Services Directory gives potential 
clients the opportunity reach out to your business for 
their long- or short-term engineering needs. Not  
only will your company appear in our annual print  
directory, but readers can access it online all year  
round at deskeng.com/services. 

Best of all, there’s no cost to join. Simply fill out the 
form at deskeng.com/services/add-a-business.

Welcome to Desktop Engineering’s second annual Engineering Services Directory.  
We began this directory and its online companion at deskeng.com/services,  
to help design engineers find the help they need. Whether you need an extra set of  
hands at peak times, are looking for training to expand into new engineering disciplines,  
or want to bring in outside expertise on a particular engineering project, the service  
providers on the following pages are here to help. 

We’ve divided the Directory into seven sections to make it easy to use. The online  
directory is searchable by company name, location and category. 

http://www.deskeng.com
http://www.deskeng.com/services
http://www.deskeng.com/services
http://www.deskeng.com/services/add-a-business
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Conceptual Design  
Services/CAD Modeling

3Axis Development, Inc.
561-752-9095
3axis.us

3D Innovations
808-722-8667
3d-innovations.com

3D-CAM Int’l Corp.
818-773-8777
3D-CAM.com

3D Shapes, Inc.
781-789-3380
3DShapes.com

Acceleware Ltd. 
403-249-9099
acceleware.com/fdtd-solvers

ADC Manufacturing
262-523-1010
adcinc1.com

Ally PLM Solutions
513-984-0480
allyplm.com

Anaglyph Ltd. 
208-987-6056
anaglyph.co.uk

Applied CAD Solutions
978-235-7200
AppliedCADSolutions.com

Applied Technology Integration
419-537-9052
atiintegration.com

Aras
978-691-8900
aras.com

ATA Engineering
858-480-2000
ata-e.com 

Autronic Plastics, Inc.
516-333-7577
apisolution.com 
  
Barry Wehmiller 
International Resources
314-862-8000
bwir.com 

Bay Area Innovations
813-319-4552
bayareainnovations.com 

Beyond Design, Inc.
773-290-1797
beyonddesignchicago.com

C2r Product Development Group
608-204-6225
c2rpdg.com

CAM Logic, Inc.
248-969-9201
camlogic.com

Cambric
801-415-7300
cambric.com

CCE
248-932-5295
cceintl.com

Cobham Technical Services 
— Vector Fields Software
630-851-1734
operaFEA.com

3D. ENGINEERING. DESIGN. 
SIMULATION.

 www.creaform3d.com

SERVICES
_ Product Development
_ Numerical Simulation    
   (FEA/CFD)
_ Advanced Surfacing
_ Reverse Engineering
_ 3D Scanning
_ Inspection
_ Turnkey Projects and Staff      
   Outsourcing

418.833.4446

AN EXTENSION
OF YOUR BUSINESS.

http://www.deskeng.com
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Connekt LLC
530-575-6528
connektllc.com

Creative Dezign Concepts
704-660-5100
DezignWorks.net

D&K Engineering
858-376-2500
dkengineering.com

Dinsmore & Associates, Inc.
714-641-7111
dinsmoreinc.com

Direct Dimensions, Inc.
410-998-0880
directdimensions.com

DynaTech Engineering, Inc.
916-783-2400
dynatechengr.com

EASA
800-711-5346
easasoftware.com

Engineering Design  
Automation, Inc.
360-398-1319
edainc.net

Engineering Science  
Analysis Corp.
480-460-3727
esacorp.com

Engineering Technology  
Associates, Inc.
248-729-3010
eta.com

EPLAN Software & Services
248-945-9204
eplanusa.com

Eventure Technologies
603-766-4960
eventureonline.com/ 
services/plant-engineering

Excel Gear Inc.
815-623-3414
excelgear.com

Famic Technologies, Inc.
514-748-8050
famictech.com

FISHER/UNITECH
248-577-5100
funtech.com

Friendship Systems GmbH
+49 331 96766 0 
friendship-systems.com

Frisella Design
727-446-3638
friselladesign.com

G3 Engineering Design
954-306-8439
G3EngineeringDesign.com

Genus Solutions, Inc.
440-519-2901
genussolutions.com

Gray Matter Engineering 
403-975-3082
graymattereng.com

Harbec, Inc.
585-265-0010
harbec.com

Hexagon Metrology
855-443-9638
hexagonmetrology.us

IntegrityWare, Inc. 
/nPower Software
858-592-8866
IntegrityWare.com

JMC Design Services
530-436-2216
jmcdesignservices.com

Knowvention LLC
513-348-0091
knowvention.com

Lagoa
774-275-0302
lagoa.com

Laser Abilities
269-584-2004
laserabilities.com
   
Magsoft Corp.
518-877-8390
magsoft-flux.com 

Materialise
734-259-6645
software.materialise.com

Creaform
2915 Ogletown Rd, #341
Newark, DE 19713
Phone: 855-939-4446
creaform3d.com

FineLine Prototyping
9310 Focal Point, Suite 100
Raleigh, NC 27617
Phone: 919-781-7702
finelineprototyping.com

http://www.deskeng.com
http://www.connektllc.com
creaform3d.com
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http://dkengineering.com
http://www.dinsmoreinc.com
http://www.directdimensions.com
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http://www.harbec.com
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http:///www.laserabilities.com
http://www.magsoft-flux.com
http://software.materialise.com
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Nexgen Product Design 
& Development
972-333-3870
behance.net/kraig

Polytec, Inc.
949-943-3033
polytec.com

Preissner Engineering 
& Consulting LLC
734-834-0244
pec-llc.com

Professional Systems 
Associates, Inc.
850-763-2192
psasys.com

Promo-FX
678-469-2385
promo-fx.com

Proto3000
888-887-7686 
proto3000.com

Rapid Prototype + 
Manufacturing (rp + m)
440-930-2015
rpplusm.com

RGD Consulting Engineers
561-743-0165
rgdengineers.com

Rockwell Automation, Inc.
414-382-2000
rockwellautomation.com

Siemens PLM Software
972-987-3000
plm.automation.siemens.com

Sigma Design Company
732-629-7555
sigmadesign.net

Signicast Investment Castings
262-673-2700
signicast.com

Solid Design Solutions
763-786-7770
soliddesignsolutions.com

Speed Consulting
800-256-7140
speedconsulting.com

Structural Mechanics Corp.
310-372-2277
structuralmechanics.com

STS Technical Services
262-784-7410
sts-ts.com

SUNGRACE
734-477-5818
SungraceInc.com

Tata Technologies
248-426-1861
tatatechnologies.com/autodesk

Tilling Corp.
704-517-2507
tillingcorp.com

Tipton Design and Engineering
440-287-6783
tiptonde.com

w w w. a t i i n t e g r a t i o n . c o m

Precision Engineering
Engineers leveraging advanced 
technologies to achieve superior results

World-class Prototyping
Both physical and virtual 

prototype capabilities

Performance Optimization
Seamless and efficient collaborative 
workflow processes

Product Development
Combining top-notch  engineering 

theory and high technology

Untitled-2   1 4/14/2014   4:18:25 PM
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Universal Technical Systems, Inc.
815-963-2220
uts.com

US Technics Company
561-317-9225
ustechnics.com

Versatile Engineering, Inc.
916-783-2400
versatileeng.com

Design Analysis/ 
Simulation Services

3D Shapes, Inc.
781-789-3380
3DShapes.com

Acceleware Ltd. 
403-249-9099
acceleware.com/fdtd-solvers

ADC Manufacturing
262-523-1010
adcinc1.com

Ally PLM Solutions
513-984-0480
allyplm.com

AltaSim Technologies
614-861-7015
altasimtechnologies.com

Anaglyph Ltd. 
208-987-6056
anaglyph.co.uk

ATA Engineering
858-480-2000
ata-e.com

Autronic Plastics, Inc.
516-333-7577
apisolution.com

Barry Wehmiller 
International Resources
314-862-8000
bwir.com

Bay Area Innovations
813-319-4552
bayareainnovations.com

Beyond Design, Inc.
773-290-1797
beyonddesignchicago.com

Bholster Technologies
416-909-2027
bholstertech.ca

C2r Product Development Group
608-204-6225
c2rpdg.com

CAE Associates, Inc.
203-758-2914 
caeai.com

CAM Logic, Inc. 
248-969-9201
camlogic.com

Cambric
801-415-7300
cambric.com

CCE
248-932-5295
cceintl.com

CD-adapco
631-549-2300
cd-adapco.com

Cobham Technical Services 
— Vector Fields Software
630-851-1734
operaFEA.com

Computer Technologies Corp.
860-683-4030
ctceng.com

Creaform
855-939-4446
creaform3d.com

Dassault Systèmes Simulia Corp.
401-276-4408
3ds.com/simulia

DEM Solutions
44 (0) 131 220 9840
dem-solutions.com

Direct Dimensions, Inc.
410-998-0880
directdimensions.com

DynaTech Engineering, Inc.
916-783-2400
dynatechengr.com

Electro Standards Laboratories
401-943-1164
electrostandards.com

Engineering Science Analysis Corp.
480-460-3727
esacorp.com

Applied Technology  
Integration (ATI)
1720 Indian Wood Circle
Maumee, OH 43537  
Phone: 419-537-9052
atiintegration.com
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EOS Solutions
800-430-1505
3eos.com

Eriez Technologies
814-602-1586
erieztechnologies.com

EWI
614-688-5000
ewi.org

Exa Corp.
781-564-0200
exa.com

ExOne
724-863-9663
exone.com

Famic Technologies, Inc.
514-748-8050
famictech.com

FISHER/UNITECH
248-577-5100
funtech.com

FlexSim Software Products, Inc.
801-224-6914
flexsim.com

Friendship Systems GmbH
+49 331 96766 0 
friendship-systems.com

Gray Matter Engineering 
403-975-3082
graymattereng.com

HBM-nCode
248-350-8300
ncode.com

Hexagon Metrology
855-443-9638
hexagonmetrology.us

IMAGINit Technologies
603-644-7243
imaginit.com

Integrated Design and 
Analysis Consultants
+ 44 (0) 14 945 8500
idac.co.uk

Integrated 
Environmental Solutions
617-426-1890
iesve.com

Jaydu Engineering Services
770-888-9222
jaydu.com

JMC Design Services
530-436-2216
jmcdesignservices.com

Knowvention LLC
513-348-0091
knowvention.com

LMS, A Siemens Business
248-952-5664
lmsintl.com

LS Research
262-375-4400
lsr.com

M2 Technologies
877-311-6284
m2t.com

Magsoft Corp.
518-877-8390
magsoft-flux.com

Maplesoft
519-747-2373
maplesoft.com

Materialise
734-259-6645
software.materialise.com

Mentor Graphics
800-547-3000
go.mentor.com/consulting

MotionPort
435-703-9195
motionport.com

NEi Software
714-899-1220
nenastran.com

O’Donnell Consulting Engineers
412-835-5007
odonnellconsulting.com

Proto3000
888-887-7686 
proto3000.com

Engineering Technology 
Associates, Inc.
1133 E Maple Rd, Suite 200
Troy, MI 48083
Phone: 248-729-3010
eta.com

Preissner Engineering & 
Consulting, LLC
1925 Timber Trail
Ann Arbor, MI 48103
Phone: 734-834-0244
pec-llc.com
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Rapid Prototype + 
Manufacturing (rp + m)
440-930-2015
rpplusm.com

Red Cedar Technology
517-664-1137
redcedartech.com

Rockwell Automation Inc.
414-382-2000
rockwellautomation.com

Siemens PLM Software
972-987-3000
plm.automation.siemens.com

Sigma Design Company
732-629-7555 
sigmadesign.net

Signicast Investment Castings
262-673-2700
signicast.com

Solid Design Solutions
763-786-7770
soliddesignsolutions.com

Speed Consulting
800-256-7140
speedconsulting.com

Structural Mechanics Corp.
310-372-2277
structuralmechanics.com

STS Technical Services
262-784-7410
sts-ts.com

SUNGRACE
734-477-5818
SungraceInc.com
 

Ten Tech LLC
424-704-3235
tentechllc.com

Third Wave Systems
952-832-5551
thirdwavesys.com

Tilling Corp.
704-517-2507
tillingcorp.com

Tipton Design and Engineering
440-287-6783
tiptonde.com

US Technics Company
561-317-9225
ustechnics.com

Versatile Engineering, Inc.
916-783-2400
versatileeng.com

Education/ Training  
Services

AltaSim Technologies
614-861-7015
altasimtechnologies.com

Applied CAD Solutions
978-235-7200
AppliedCADSolutions.com

Applied Technology Integration
419-537-9052
atiintegration.com

ASCENT — Center for 
Technical Knowledge
866-527-2368
ASCENTed.com

Barry Wehmiller 
International Resources
314-862-8000
bwir.com

CAE Associates, Inc.
203-758-2914
caeai.com

CMPIC — The Configuration  
Management Process Center
434-525-8648 
cmpic.com

Cobham Technical Services 
— Vector Fields Software
630-851-1734 
operaFEA.com

Computer Technologies Corp.
860-683-4030
ctceng.com

Creaform
855-939-4446
creaform3d.com

Dassault Systèmes Simulia Corp.
401-276-4408 
ds.com/simulia

Engineering Design 
Automation, Inc.
360-398-1319
edainc.net

Tata Technologies
41050 West 11 Mile Road
Novi, MI 48375
Phone: 248-426-1861
tatatechnologies.com/autodesk
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EPLAN Software & Services
248-945-9204
eplanusa.com

EWI
614-688-5000
ewi.org

ExOne
724-863-9663
exone.com

Genus Solutions, Inc.
440-519-2901
genussolutions.com

Global eTraining
877-414-0200
globaletraining.ca

Institute of Configuration 
Management
888-816-2644
icmhg.com

Integrated Design  
and Analysis Consultants
+ 44 (0) 14 945 8500
idac.co.uk

M2 Technologies
877-311-6284
m2t.com

Magsoft Corp.
518-877-8390
magsoft-flux.com

Maplesoft
519-747-2373
maplesoft.com

Mentor Graphics
800-547-3000
go.mentor.com/consulting

NEi Software
714-899-1220
nenastran.com

PacifiCAD
800-722-2621
pacificad.com

Rand 3D
905-564-4338
Rand3D.com

Rockwell Automation, Inc.
414-382-2000
rockwellautomation.com

Siemens PLM Software
972-987-3000
plm.automation.siemens.com

SolidProfessor
866-966-6977
solidprofessor.com

Tata Technologies
248-426-1861
tatatechnologies.com/autodesk

Industrial Design Services

3Axis Development, Inc.
561-752-9095
3axis.us

3D-CAM Int’l Corp.
818-773-8777
3D-CAM.com

AIMMCO
360-225-5020
aimmco.com

Bay Area Innovations
813-319-4552
bayareainnovations.com

Beyond Design, Inc.
773-290-1797
beyonddesignchicago.com

C2r Product Development Group
608-204-6225
c2rpdg.com

Cambric
801-415-7300
cambric.com

Connekt LLC
530-575-6528
connektllc.com

Creaform
1-855-939-4446
creaform3d.com

Design Systems, Inc.
248-489-4300
dsidsc.com

Direct Dimensions, Inc.
410-998-0880
directdimensions.com

Electro Standards Laboratories
401-943-1164
electrostandards.com

EPLAN Software & Services
248-945-9204
eplanusa.com

Excel Gear, Inc.
815-623-3414
excelgear.com

Famic Technologies, Inc.
514-748-8050
famictech.com
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Frisella Design
727-446-3638
friselladesign.com

Lagoa
774-275-0302
lagoa.com

LS Research
262-375-4400
lsr.com

Prairie Machine & Parts Mfg.
888-933-4812
pmparts.com

Rockwell Automation, Inc.
414-382-2000
rockwellautomation.com

Siemens PLM Software
972-987-3000
plm.automation.siemens.com

Solid Design Solutions
763-786-7770
soliddesignsolutions.com

Structural Mechanics Corp.
310-372-2277
structuralmechanics.com

Tata Technologies
248-426-1861
tatatechnologies.com/autodesk

IT Services

Ally PLM Solutions
513-984-0480
allyplm.com

Bay Area Innovations
813-319-4552
bayareainnovations.com

CIARA Technologies
514-798-8880
ciaratech.com

Design Systems, Inc.
248-489-4300
dsidsc.com

Engineering Design 
Automation, Inc.
360-398-1319
edainc.net

GreenPages Technology Solutions
888-687-4876
greenpages.com

PacifiCAD
800-722-2621
pacificad.com

Predator Software, Inc.
503-292-7151
predator-software.com

Rave Computer
800-966-7283
rave.com

Rockwell Automation, Inc.
414-382-2000
rockwellautomation.com

Siemens PLM Software
972-987-3000
plm.automation.siemens.com

SUNGRACE
734-477-5818
SungraceInc.com

Tata Technologies
248-426-1861
tatatechnologies.com/autodesk

Product Testing Services

Datapoint Labs LLC
607-266-0405
datapointlabs.com

Direct Dimensions, Inc.
410-998-0880
directdimensions.com

DynaTech Engineering, Inc.
916-783-2400
dynatechengr.com

Element Materials Technology
888-786-7555
element.com

Eriez Technologies
814-602-1586
erieztechnologies.com

EWI
614-688-5000
ewi.org

Exa Corp.
781-564-0200
exa.com

Friendship Systems GmbH
+49 331 96766 0
friendship-systems.com

TotalCAE
1327 Jones Drive
Ann Arbor, Mi 48168
Phone:  888-268-3930
totalcae.com
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G Systems L.P.
972-234-6000
gsystems.com

LMS, A Siemens Business
248-952-5664
lmsintl.com

LS Research
262-375-4400
lsr.com

Speed Consulting
800-256-7140
speedconsulting.com

Tata Technologies
248-426-1861
tatatechnologies.com/autodesk

US Technics Company
561-317-9225
ustechnics.com

Rapid Prototyping/ 
Reverse Engineering  
Services

3Axis Development, Inc.
561-752-9095
3axis.us

3D Innovations
808-722-8667
3d-innovations.com

3D Reverse Engineering
604-910-0165
3dreveng.com

3D-CAM Int’l Corp.
818-773-8777
3D-CAM.com

ADC Manufacturing
262-523-1010
adcinc1.com

AIMMCO
360-225-5020
aimmco.com

Applied Technology Integration
419-537-9052
atiintegration.com

Autronic Plastics, Inc.
516-333-7577
apisolution.com

Barry Wehmiller 
International Resources
314-862-8000
bwir.com

Bay Area Innovations
813-319-4552
bayareainnovations.com

Beyond Design, Inc.
773-290-1797 
beyonddesignchicago.com

C2r Product Development Group
608-204-6225
c2rpdg.com

CAM Logic, Inc.
248-969-9201
camlogic.com

Cambric
801-415-7300
cambric.com

CCE
248-932-5295
cceintl.com

Creaform
855-939-4446
creaform3d.com

Creative Dezign Concepts
704-660-5100
DezignWorks.net

DEM Solutions
44 (0) 131 220 9840
dem-solutions.com

Dinsmore & Associates, Inc.
714-641-7111
dinsmoreinc.com

Direct Dimensions, Inc.
410-998-0880
directdimensions.com

Engineering Science Analysis Corp.
480-460-3727
esacorp.com

ExOne
724-863-9663
exone.com

FineLine Prototyping
919-781-7702
finelineprototyping.com

FISHER/UNITECH
248-577-5100
funtech.com

Forecast 3D
760-929-9380
forecast3d.com

G3 Engineering Design
954-306-8439
G3EngineeringDesign.com
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GPI Prototype & Manufacturing
847-615-8900
gpiprototype.com

Harbec, Inc.
585-265-0010
harbec.com

Hexagon Metrology
855-443-9638
hexagonmetrology.us

Javelin Technologies
877-219-6757
javelin-tech.com

Laser Abilities
269-584-2004
laserabilities.com

Materialise
734-259-6645
software.materialise.com

Met-L-Flo, Inc.
630-409-9860
met-l-flo.com

Nexgen Product 
Design & Development
972-333-3870
behance.net/kraig

Nextline Manufacturing
240-252-1138
nextlinemfg.com

OCM Manufacturing
800-268-3961
ocmmanufacturing.com

Polytec, Inc.
949-943-3033
polytec.com

Promo-FX
678-469-2385
promo-fx.com

Proto3000
888-887-7686 
proto3000.com

Prototype Solutions Group
715-235-0160
protosg.com

Quickparts Solutions
770-901-3200
quickparts.com

Rapid Prototype + 
Manufacturing (rp + m)
440-930-2015
rpplusm.com

RedEye
866-882-6934
redeyeondemand.com

Rockwell Automation, Inc.
414-382-2000
rockwellautomation.com

RP Marketplace
201-485-7790
rpmarketplace.com

Sigma Design Company
732-629-7555
sigmadesign.net

SigmaTEK Systems
513-674-0005
sigmanest.com

Signicast Investment Castings
262-673-2700
signicast.com

Solid Concepts
888-311-1017
solidconcepts.com

Solid Design Solutions
763-786-7770
soliddesignsolutions.com

SolidProfessor
866-966-6977
solidprofessor.com

STS Technical Services
262-784-7410
sts-ts.com

Tata Technologies
248-426-1861
tatatechnologies.com/autodesk

Tilling Corp.
704-517-2507
tillingcorp.com

Tipton Design and Engineering
440-287-6783
tiptonde.com

ICOMold
6415 Angola Road
Holland OH 43528 
Phone: 419-867-3900
icomold.com

Proto Labs
5540 Pioneer Creek Drive
Maple Plain, MN 55359
Phone: 877-479-3680
protolabs.com

INFO ➜ For more information on this 
topic, visit deskeng.com/services
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Design Optimization Sponsored Report/ Intel® Corporation

Rapid Prototyping & Manufacturing Sponsored Report ///  Proto Labs®

have skin contact. Like plastic injection molding, 
Protomold can produce as little as 25 parts up to 
10,000 or more.

About Proto Labs
At Proto Labs, speed and innovation are the corner-
stones of our success. We are committed to being a 
solution for getting things done quickly and a catalyst 
for great ideas. By providing timely design feedback on 
3D CAD models followed by quick-turn production of 
prototypes, modifications can be made fast and often. It’s 
iterative product development that allows designers and 
engineers to optimize their own processes and ultimately 
get their product to market faster.

P roto Labs manufactures custom parts for product 
designers and engineers around the world through 
its Firstcut CNC-machining and Protomold 

injection-molding services. Its proprietary software and 
automated manufacturing processes allow for quick-turn 
prototyping and fast low- to mid-volume production of 
real plastic,  metal and liquid silicone rubber parts in days. 

Designers and engineers can upload their 3D CAD 
model online and receive an interactive quote with free 
design analysis, full pricing information and quick-turn 
options within hours. The manufacturability analysis 
helps customers eliminate problems, like sink or 
internal undercuts. The design analysis can aid product 
developers early in the prototyping process and help 
them get real parts faster. Once a part design is ready 
and a quote approved, production begins and parts are 
shipped in one to 15 business days.

Firstcut CNC Machining
Through a subtractive manufacturing process, Firstcut 
uses three-axis milling from up to six sides to machine 
low volumes of parts from plastic and metal materials 
including ABS, Nylon, PC, Delrin, PEEK, Ultem®, 
aluminum, magnesium, steel, stainless steel and more. 
The result is functional parts made from real materials 
for prototype testing, jigs, fixtures or one-off projects. 

Protomold Injection Molding
For customers who need low-volume production or 
bridge tooling, Protomold can injection mold up to 
10,000+ parts from hundreds of different stocked resins 
in three weeks or less. The injection-molding service 
machines aluminum or steel molds, in a fraction of the 
time and cost in comparison to traditional mold manu-
facturers, to produce custom parts for all industries. 

Liquid Silicon Rubber Molding
Proto Labs is now also offering quick-turn liquid silicone 
rubber (LSR) injection molding through its Protomold 
service. Liquid silicone rubber is a thermoset 
engineering material that possesses thermal, chemical 
and electrical resistance. It can withstand sterilization 
and is biocompatible, so it works well for products that 

Design Optimization Sponsored Report/ Intel® CorporationDesign Optimization Sponsored ReportCorporationDesign Optimization Sponsored Report/ Intel® Corporation/ Intel® 

Proto Labs is now offering liquid 
silicon rubber injection molding.

Building Bright Ideas
Proto Labs accelerates innovation with its quick-turn manufacturing 
services for prototypes.

For more information visit our website at 
www.protolabs.com or call us at 877-479-3680.

http://www.deskeng.com
http://www.protolabs.com
http://www.protolabs.com
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G etting into the cloud is 
simple. It takes you less 
than five minutes to 

sign up for an account on Ama-
zon Web Services (AWS). Once 
within, you’ll be confronted 
with Amazon EC2 for general 
computing ($0.07 per hour 
and up); Amazon S3 for stor-
age ($0.03 per TB per month 
and up); Amazon RDS for on-
demand database; Amazon Ki-
nesis for massive real-time data 
streaming; and much more.

But what is the sensible storage 
capacity and core count that would 
let you run your computational 
fluid dynamic (CFD) or rendering 
job? How do you apply the com-
puting cores or the hours you’ve 
purchased to your turbine engine optimization session? Suppose 
you have chosen to migrate all construction documents to Ama-
zon. How do you let the other 250 people involved in the project 
access the same documents? Who gets to edit them online? Who 
gets to delete files? How would the ones without AutoCAD in-
stalled on their machines look at the DWG schematics of a plant 
posted to Amazon?

“Some of our best customers are the ones who’ve tried [to 
implement cloud computing] themselves,” says Joris Poort, 
founder and CEO of Rescale. “They understood enough about 
the potential value to be willing to take the risk, but as soon 
as they delved into Amazon or Azure, they discovered it was a 
computer science problem, not an engineering problem.”

 In 2011, Poort and Adam McKenzie, both former Boeing 
engineers, founded Rescale to offer on-demand simulation solu-
tions by bundling hardware, software and middleware. But you 
won’t find an air-conditioned room with server racks in Res-
cale’s San Francisco headquarters. Rescale uses a global network 
of hardware infrastructure providers as the foundation for its 
own products. The company adds its own software on top of a 

computing hardware cloud to run and monitor simulation jobs. 
Should the user need additional licenses of simulation software 
to complete the task, the company also serves as the middleman 
to negotiate and acquire the necessary software. In essence, Res-
cale has repackaged cloud hardware infrastructure into a type of 
service — commonly known as Platform as a Service (PaaS) — 
for engineering firms that heavily rely on simulation. 

The model points to one way engineers and manufacturers 
could get into the public cloud. Few design engineers have the 
inclination to figure out how to refashion the public cloud into 
deployable applications; they’ll most likely turn to cloud-powered 
solutions someone else has developed to tackle their problems. 

Repackaging the Cloud
Barely in its third year, Rescale is still a new kid on the block, 
compared to established simulation software vendors like 
ANSYS, CD-adapco, COMSOL or Dassault Systèmes’ SIMU-
LIA. Even so, in its relatively young life, it has witnessed manu-
facturers’ changing attitude toward the cloud, Poort states.

 “A lot of companies have decided they’re definitely going 

Middlemen, Middleware 
Unlock the Public Cloud
 Specialized IaaS, SaaS and mobile apps provide a bridge.
BY KENNETH WONG

Rescale created a software-hardware-middleware combo to run simulation.
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to do something,” he continues. “In our case, the high-end 
engineering customers realize they cannot just keep adding 
hardware to their infrastructure and remain competitive. So 
on-demand hardware’s value is easy for them to understand.”

 As simulation jobs grow more complex, so does the need 
for greater computing power, achievable by investing in 
additional servers. Whereas large enterprises may have no 
qualms about the cost of additional hardware, midsize and 
smaller firms are much more judicious. It’s a need Rescale 
hopes to fill by offering not just access to the cloud, but 
cloud-powered storage and computing services tailor-made 
for simulation-heavy businesses.

 Since it launched its business, Resale has also been 
gradually expanding its software partner network. It now 
encompasses household names in simulation, like ANSYS, 
CD-adapco, MatLab, Convergent Science and MSC Soft-
ware. For traditional simulation software vendors who’re 
not ready to offer their own on-demand PaaS or SaaS prod-
ucts, partnership with Rescale serves as the bridge to reach 
new users they could not reach on their own. 

A $500 Answer to a $200,000 Question
Overland Conveyor Co. (OCC), based on Lakewood, CO, 
came up with a solver that simulates particle behavior in 

bulk handling systems. Its discrete element method (DEM) 
software “explicitly models the motion and mechanical in-
teractions of each object in the physical problem … then 
provides a detailed description of the velocities, positions and 
the forces acting on each object at different points in time,” 
according to the company. It proves to be an ideal product 
for the mining business, for example, which requires routine 
transportation of materials in bulk using automated systems. 

To be effective, OCC’s software has to run on high-
performance computing (HPC) hardware. The investment 
may not be a significant barrier to well-funded mining firms, 
but could prove prohibitive for others. This presented a di-
lemma for OCC, which felt its solver could also be marketed 
to other businesses — for example, agricultural plants using 
automated systems to process peas.

Clint Hudson, manager of DEM applications at OCC, 
recalled how the company’s decision to integrate the cloud 
into its offerings came about. The catalyst was a hypotheti-
cal question: How can you reach companies that can’t invest 
$30,000 to solve a $200,000 problem? “What I want is to 
be able to give these companies the chance to spend about 
$400 to $500 to get the answer they need,” said Hudson. For 
OCC, the cloud was the answer.

 “In the past, [companies] just bought the software, 

Explore widely, accelerate innovation!

MULTIDISCIPLINARY DESIGN EXPLORATION – PROCESS AUTOMATION – OPTIMIZATION 
DESIGN OF EXPERIMENTS – SENSITIVITY STUDIES 

A CD-adapco company

Explore widely, accelerate innovation!
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bought the hardware, and used them as often as they 
wanted to,” Hudson reasons. But what if “often” is just 
once or twice a year? Then the initial cost of hardware 
and software is no longer justifiable. So OCC repackaged 
its DEM technology as on-demand offerings, accessible 
for as little as $28. (Typical analysis sessions, Hudson esti-
mates, would cost less than $500 — well within the range 
affordable to the targeted companies.) 

Last December, OCC launched the services as DEM-
cloud for Bulk Flow Analysis under the Applied DEM divi-
sion. Users won’t need to purchase the software outright; 
instead, they can pay for usage. Nor do they need to in-
vest in their own HPC hardware; access to OCC’s 32-core 
computing server is part of the on-demand product. In case 
you’re wondering where OCC’s computing infrastructure is 
located, the company uses AWS to scale as needed.  

Going Mobile
Some businesses fear they might miss the cloud gravy 
train if they don’t climb aboard quickly. Alex Brown, 
CEO of 10th Magnitude, has seen more than a few of 
them. “The issue is, they have not necessarily identified a 
winning business usage of the cloud,” he says. “When we 
start asking questions about where they see [the cloud] 
adding value to their business, sometimes they have a 
hard time answering.”

 Recently, 10th Magnitude began working with a heavy 
equipment manufacturer to develop a mobile app for main-
tenance personnel working at customer sites. “The cloud and 
mobile technologies allow manufacturers to support their 
staff’s field activities in a way that in the past would have 
been cost-prohibitive,” Brown notes.

 Built on Windows Azure, 10th Magnitude’s mobile 

app allows service technicians to remotely call 
up customer-specific installations of mining 
equipment right from the site. The pilot proj-
ect uses Microsoft Surface tablets, but when 
the app rolls out, the technician should be able 
to use any type of connected device, running 
on Android, iOS or Windows operating sys-
tems, Brown explains.

“That’s the beauty of the cloud,” he adds. 
“All data exchanges are quite standardized, so 
from the device perspective, it doesn’t matter 
what device you use to consume the data.”

 Because the mine could also be “in the 
middle of nowhere,” in Brown’s words, 10th Magnitude is 
planning to give the tablet users the option to preload all 
pertinent documents onto the device itself. That gives the 
technician a chance to troubleshoot other equipment or 
check on its health, even if the site offers no connection.

Let’s Talk Bandwidth
For simulation software powered by the cloud, the data 
connection still remains a critical factor. In automotive 
and aerospace, the 3D data that must be viewed, meshed 
and processed online is often measured in gigabytes.

 “We knew from the very beginning that upload and 
download bandwidth is very important. So we use a cus-
tom Rescale JAVA uploader that uses multithreaded up-
loading,” explains Rescale’s Poort. “That fully saturates 
the bandwidth available.” 

Rescale customers routinely upload 20- to 60GB mod-
els without hiccups, he points out: “It certainly isn’t going 
to take half a day.” 

 10th Magnitude’s Brown concurs that bandwidth issue 
was a well-founded concern — “about two to three years 
ago. The good news is, since then, some very interesting 
high-speed networking capabilities have come online for 
large industrial strength cloud providers.” 

Brown points to the Express Route in Windows Azure, 
which allows a direct connection between the cloud and 
the end user. “Today we’re talking 1GB per sec rate; in the 
future, it’ll go up to 10GB per sec,” he predicts. 

Let’s Talk Security
Ask cloud skeptics and advocates to create a short list of is-
sues that affect adoption, and security is bound to find its way 
onto that list. “I would love to say security isn’t an issue, but it 
is — just a fact of life,” says Brown. “I’m of the opinion that, 
for 99% of the world out there, the cloud offers a more secure 
alternative to whatever people are doing [on premises].”

 Especially when working with biomedical and high-
tech clients, 10th Magnitude has to ensure its cloud solu-
tions are compliant with both PCI and the U.S. Health 
Insurance Portability and Accountability Act (HIPAA) — 

app allows service technicians to remotely call 
up customer-specific installations of mining 
equipment right from the site. The pilot proj-
ect uses Microsoft Surface tablets, but when 
the app rolls out, the technician should be able 
to use any type of connected device, running 
on Android, iOS or Windows operating sys-
tems, Brown explains.

“All data exchanges are quite standardized, so 
from the device perspective, it doesn’t matter 
what device you use to consume the data.”

The particle simulation results here demonstrate a 
chute of cascading cones unable to handle the fl ow 
rate. The particles are colored according to their speed. 
This simulation was performed on the DEMcloud and 
cost $81. No other hardware investment was necessary. 
Image courtesy of Overland Conveyor Co.

http://www.deskeng.com


deskeng.com /// May 2014   DESKTOP ENGINEERING  37

“some of the toughest requirements for security,” accord-
ing to Brown.

 In addition, many customers’ attitude on security 
has changed, Rescale’s Poort points out: “They’ve gone 
from assuming [the cloud] is insecure so they shouldn’t 
do anything with it, to evaluating the security. When our 
customers look at our end-to-end encryption, (Service 
Organization Control) SOC 2 compliance, and security 
protocols, they often find that it’s a lot more secure than 
what they’re currently doing internally.”

 OCC’s Hudson finds that “some companies are reluc-
tant because they feel there’s a possibility their data might 
not be secure. Then there are those who won’t even look 
at the cloud because they’ve decided it’s not secure. They 
just have a policy against it.”

 OCC’s software uses 256-bit encryption for every bit 
of data transferred to and from the cloud, Hudson reports. 
Besides, in mining and conveyor operations, the risk of IP 
theft doesn’t make a convincing argument, as many op-
erations are well known and standardized. (It’s a different 
matter for an automaker, whose competitive advantage 
comes from the secret design of its next vehicle model.) 

“So at least in some industries, I don’t think the fear of 
cloud is a legitimate fear,” Hudson says.

Public Cloud, Once Removed
For small and midsized engineering and design firms, the 
low-cost public cloud offers tantalizing possibilities. It’s a 
way for them to bypass the need to purchase and maintain 
hardware that they may not use perpetually. If their aim is 
to use the cloud for data storage and backup, the setup is 
relatively simple; however, if they plan to use the cloud as an 
on-demand computing resource, it’s not so straightforward. 
The emergence of companies like Rescale, OCC and 10th 
Magnitude indicates small and midsized engineering busi-
nesses will have an easier time reaping the benefit of the pub-
lic cloud through third-party companies that have developed 
solutions tailor-made to tackle their problems.  DE

Kenneth Wong is Desktop Engineering’s resident blogger 
and senior editor. Email him at kennethwong@deskeng.com or 
share your thoughts on this article at deskeng.com/facebook.

Upfront Engineering Simulation from 
Tata Technologies and Autodesk.
See how Autodesk Simulation Solutions from Tata 
Technologies can complement higher-end SIM toolsets, 
boost innovation across design & engineering teams, 
and optimize designs earlier in the cycle – to shorten 
product development and deliver right the fi rst time.

To learn more email autodesk@tatatechnologies.com or 
call 844-234-TATA and mention Desktop Engineering magazine.
www.tatatechnologies.com/autodesk

Better designs 
earlier in the process

INFO ➜ 10th Magnitude: 10thMagnitude.com

➜ Applied DEM: AppliedDEM.com

➜ Rescale: Rescale.com

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

http://www.deskeng.com
http://www.deskeng.com
mailto:kennethwong@deskeng.com
http://www.deskeng.com/facebook
http://www.10thMagnitude.com
http://www.AppliedDEM.com
http://www.Rescale.com
http://www.tatatechnologies.com/autodesk
http://www.tatatechnologies.com/autodesk
http://www.autodesk.com
mailto:autodesk@tatatechnologies.com


38   DESKTOP ENGINEERING   May 2014 /// deskeng.com

Focus on Engineering Services ///  Analysts

For projects large and small, some-
times the best solutions unfold 
under the guidance of outside ex-

perts. It makes sense to use a consultant 
instead of investing in rarely needed soft-
ware, or when a niche task crops up that’s 
beyond your staff’s expertise. But how do 
you really know when it’s time to hire en-
gineering services? What do they need to 
do the job well, and how do you make it 
all work when those people are across the 
city — or the continent? 

Consultants can be lifesavers, or at 
least project-savers. The above questions 
and others form great starting points for 
successfully partnering with outside help, 
whether a one-person business or a ser-
vice with multiple experts and locations. 
Here are the must-do steps for a great 
outcome.

1. Decide whether you even need 
a consultant.
Time, resources and experience are at 
the core of why companies seek outside 
analysis help, says Nagi Elabbasi, man-
aging engineer at Veryst Engineering, 
a consultancy with special emphasis on 
coupled and nonlinear systems. 

“The client needs a quick turnaround, 
the client has a problem requiring exper-
tise and/or equipment that it does not 
have, and/or the client needs the solution 
to a complex problem requiring specific 
expertise,” he explains, noting that’s when 
it’s clear “that the service provider knows 
the field better than anyone else.”

Sometimes it’s just a matter of proj-
ect scheduling — you own analysis soft-

ware, but you’re short on time and simply 
need someone to get the task done, for 
example. The in-house team can focus 
on other areas, or take the time to build 
up internal experience to do the next job 
themselves.

Often a company, regardless of size, 
does analysis infrequently and can’t jus-
tify developing in-house capabilities. 
Derek Barkey, senior manager of consult-
ing for MSC Software, points out that it’s 
not just about the cost of the software. 

“You have to consider getting the 
tools, getting the training, and adding the 
headcount,” he explains. “If it’s something 
they’re going to do on a regular basis, 
maybe it makes sense to make that invest-
ment. If they’re only going to do analysis 

occasionally, then maybe it’s more cost-
effective to let someone else do it.”

Many projects require niche exper-
tise, from understanding the properties 
of composite materials to predicting the 
wear effects of water flow on a structure. 
Consultants generally have more time 
to focus on details that go beyond your 
everyday workflow; they know the latest 
in code compliance and standards, or the 
tradeoffs that can optimize system-level 
behavior. Even companies well versed 
in general structural or fluid dynamics 
analysis may simply not have the depth to 
thoroughly perform such specific tasks.

One additional, very good reason 
exists for looking to outside expertise: 
creativity. 

7 Keys to Working 
with Outside Analysts
Can using simulation services make your project rock? Read on.
BY PAMELA J. WATERMAN

Including fl exibility in some of the critical components in a Humvee 
suspension system contributes to the accuracy of Road Loads predictions 
performed with MSC Software mechanical simulation products. 
Image courtesy MSC Software
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“When people go outside for en-
gineering services,” says Tony Norton, 
executive vice president of Altair’s Pro-
ductDesign team, “it’s often to get ‘fresh 
eyes’ on the problem, to get innovation 
injected into their product development 
process.” The Altair subsidiary special-
izes in thinking outside of the box, using 
a simulation-driven design approach to 
employ CAD and CAE in parallel. Its en-
gineers tackle such jobs as upfront geom-
etry optimization for weight reduction, 
prior to detailed dimensioning.

2. Be confident you’re choosing the 
right company by asking the right 
questions up front.
Fundamentally, the Top 2 considerations 
are: can they do what you want, and can 
you work with them? The informa-
tion you need to decide yes or no, then, 
comes from answers to such questions as 
posed by Nick Veikos, president of CAE 
Associates, a company that since 1981 
has applied ANSYS analysis solutions to 
finite element analysis (FEA) and compu-
tational fluid dynamics (CFD) problems:
• Does the consultant have the level of 
expertise required to help meet the goals 
of the engagement?
• Have they successfully worked on simi-
lar projects? 
• What kind of engineering degrees and 
how many years of experience does the 
staff have? 
• Have they worked with clients whose 
names you recognize as industry leaders? 
• Is the engagement going to be trans-
actional, or are they in a position to be 
a long-term partner, learning your pro-
cesses and practices, with the expertise to 
help in multiple ways?
• Can they effectively articulate their 
findings to you in a manner you can un-
derstand? Will this include insight into 
your product or process?
• Are they flexible in how they work, and 
can they easily accommodate changes in 
scope — common needs in these types of 
engagements?
• Do they use the best software tools, and 
have access to sufficient computer hard-

ware to produce the correct answer to 
your problem in a timely manner?

Understandably, customers also look 
for an objective metric, such as hourly 
rate, to compare to others. But as MSC’s 
Barkey says, in reality, value is more com-
plicated and subjective. 

“If we can do things better and faster, 
and give you a lower total cost,” he ex-
plains, “then the total cost and its value 
are what’s important.”

Added value can take many forms. 
O’Donnell Consulting, for example, spe-
cializes in analyzing designs of vessels, 
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turbines, shafts, ductwork, heat exchang-
ers and turbo machinery. Drawing upon 
the company’s 44 years of engineering 
experience, Bill O’Donnell, vice presi-
dent of marketing, says, “Knowledge of 
fatigue and fracture properties is essen-
tial to evaluate structural integrity.” His 
company adds value by offering interdis-
ciplinary expertise in structural, materials, 
fabrication, welding technology, metal-
lurgy and FEA.

3. Determine the path that starts at 
proposal and ends with results.
Clients come to a consultant because they 
have a problem that ideally translates into 
a specific analysis or experiment. 

“Our job is to solve their problem and 
act in their best interest,” says Veryst’s 
Elabbasi. “Sometimes we find that a dif-
ferent course of action is more suitable; 
we must communicate that to the client 
— even if it means someone else should 
provide assistance.”

Tom Marinaccio is senior vice presi-
dent, worldwide engineering services, at 
CD-adapco, a global engineering com-
pany with particular expertise in flow/
thermal software development and ap-
plications. He agrees, saying, “Remem-
ber, no one ever just wants ‘an analysis’; 
they need the analysis to answer certain 
questions or to use as an example to learn 
how an experienced supplier approaches 
the simulation.” He asks clients, “‘What 
do you want to know at the end of the 

engagement that you do not know now?’ 
The more we understand the objectives, 
the better.”

A well-defined project must include 
simulation objectives, a proposed time-
line and specific deliverables. If test re-
sults are at hand, reports on manufactur-
ing tolerances, failure modes and supplier 
data should also be provided. 

“The more details, the better,” says 
CAE Associates’ Veikos. “The relevant 
geometry, material data, loading and 
all other data should be made available 
up front. This way, it will be clear what 
data is missing, providing the maximum 
amount of lead time for acquiring it.”

4. Communication and progress 
tracking are critical. 
Consultants often break a project into 
one-month sections with defined de-
liverables, making weekly phone calls 
to discuss progress. Although face-to-
face meetings or site visits are helpful, 
working with a geographically distant 
consulting company is comparable to 
using a local one. Quick emails, easy 
file transfers, multi-site conference 
calls, and Skype, Webex or GoToMeet-
ing videoconferencing can all keep the 
job moving smoothly.

Some projects have crisp statements 
of work (SOW) and specific mile-
stones; for others, the milestones aren’t 
as clear. Even when deliverables seem 
well defined, MSC Software’s Barkey 

An analysis project for the improvement of a plastic cake container, done by CAE Associates for Inline Plastics 
Corporation. The goal was to optimize the cake-container design with respect to material use and product visibility while 
maintaining suffi cient structural stiffness of the container during shipping and handling. CAE Associates used ANSYS 
Workbench to create the FEA model. Using a statistical approach, the company analyzed hundreds of design scenarios to 
produce a table of product geometries optimized for various client-driven goals. Images courtesy CAE Associates

Independent Consultant 
or Vendor Service?

Most analysis software com-
panies offer their own 
consulting services, so you 

have choices to make. If you work 
with the developer, such as ANSYS, 
the company engineers could read-
ily create customized software to 
add specific capabilities — or inte-
grate third-party software within 
ANSYS Workbench.  

However, a one-person or small-
business consulting service may 
have greater pricing flexibility, 
shorter turnaround, and experience 
with several vendors’ tools for a 
best-match analysis solution. 

Some software developers, such 
as COMSOL, certify independent 
consultants in the use of their soft-
ware. According to the company’s 
website: “COMSOL Certified 
Consultants use their exten-
sive experience with COMSOL 
Multiphysics and our related prod-
ucts to deliver turnkey solutions for 
a wide range of modeling projects. 
They produce ready-to-run models 
and reports with an in-depth analy-
sis of the simulation results.”

Use the seven steps in the main 
article to help you choose which 
path to take.

http://www.deskeng.com


deskeng.com /// May 2014   DESKTOP ENGINEERING   41

says consultants must ask, “How good 
is good enough?” and put in decision 
gates — setting a certain amount of 
time after which to decide, for example, 
should we now refine one of these four 
design concepts, or evaluate yet others?

5. Ensure that the analysis you 
receive is valid.
Validation (they’re solving the right 
model) and verification (they’re solv-
ing that model correctly) are both 
important aspects of the analysis to 
monitor. To do so, depending on the 
size of a project, you may first hire an 
engineering service to set up a pilot 
program. Paul Goossen, vice president 
of engineering solutions at Maplesoft, 
suggests you could even work in paral-
lel, compare results to your satisfaction, 
and then have the confidence to turn 
over the complete program. Or, going 
in the other direction, the goal could 
be knowledge transfer so that eventu-
ally you’d do analyses yourself. 

Either way, you should insist on see-
ing some type of basic hand calculation 
to ensure the results are in the ballpark. 
Goossen says analysts should be able to 
expose the equations they are using — 
and even point to relevant papers on the 
subject so you can see the rigor of their 
approach. Look, too, for clear defini-
tions of the loading, boundary condi-
tions, material models and simplifying 
assumptions that went into the analysis. 

“You should review some type of nu-
merical confirmation of the results, such 
as mesh density effects, heat and force 
balance, etc.,” Veikos states. “If the results 
are counterintuitive, possibly also bench-
mark the analysis results for a similar 
component that has already been tested.”

6. Make sure you’re comfortable 
with how the company estimates 
and structures billing.
You should find a company that offers 
comfortable terms for your needs and 
budget. Some bill a minimum as low as 
one day’s work; others do time-and-mate-
rials. Most propose contracts with a fixed/
not-to-exceed price, including clear, preset 

milestones. To test the waters, you could 
always start with a small project first.

7. Find out how security and 
intellectual property concerns are 
handled.
Clients are understandably sensitive about 
their information, so non-disclosure 
agreements are standard. Consultants take 
pains to keep data, procedures and results 
secure, making sure only the engineers 
working on the project have access. 

At large companies, it’s possible that 
two people may be working on simi-
lar projects for two different clients, so 
keeping firm boundaries is critical. At the 
same time, if your consultant will be writ-
ing custom code for the analysis job, be 
clear as to who owns the work afterward.

Your New Best Friend
The simulation consultant should pro-
vide you with a sounding board as the 
voice of experience. Be clear about your 
goals, but open to suggestions — some-
times an initial conversation steers the 
project onto a much more efficient path. 
Ultimately, working with an outside ana-
lyst should be a productive and satisfying 
process for both of you. DE

Contributing Editor Pamela Waterman, 
DE’s simulation expert, is an electrical en-
gineer and freelance technical writer based 
in Arizona. You can send her e-mail to DE-
Editors@deskeng.com.
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➜ O’Donnell Consulting:  
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➜ Veryst Engineering: Veryst.com 
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ACIST Medical Systems, a manufacturer of cardio-
vascular medical device systems, has a fairly ex-
tensive set of prototyping capabilities in-house. It 

maintains an array of medium- to high-end additive manu-
facturing (AM)/3D printers from a variety of vendors, along 
with a computer numerically controlled (CNC) milling 
machine to produce more functional parts. Yet when the 
engineering group has a requirement to produce multiple 
iterations of a part or assembly, it frequently turns to an 
outside prototyping service provider — a design decision 
meant to aid in expediency and the optimization of limited 
engineering resources.

“Typically, we do our first-run iterations in-house, 
mostly for the sake of time and because we want our en-
gineers to interact with the machine shop in a rapid devel-
opment process,” notes Dave Scott, product development 
manager at ACIST. The company enlists the RedEye 3D 
printing service bureau, a business unit of Stratasys, as its 
prototyping service provider. “The unwritten rule is once 
we need multiple versions of something, we engage Red-
Eye. It’s as much of a throughput issue and an investment in 
skills — we appreciate the technology, but it’s better utiliza-
tion of our time to have RedEye’s expertise managing the 
creation of those parts.” 

Like ACIST, many manufacturers are following a similar 
design strategy now that less expensive and more functional 
3D printers are becoming common fixtures in mid-size and 
even smaller engineering shops. These printers give design 
teams the ability to get a basic feel for a part or to explore 
multiple iterations of a design concept much earlier in the 
process, without expending significant budget on producing 
expensive physical prototypes. 

Nevertheless, experts say there are limitations to the 
technology, especially at the stage in the design workflow 
where functional form and fit is a major priority and when 
a more realistic representation of the design is required. In 
addition, in-house prototyping capabilities are often limited 
in the number and kinds of supported materials, impeding 

their ability to output a complex part. At the same time, the 
engineering organization might not have the expertise or 
the bandwidth to comply with the tight delivery schedules 
that accompany rapid prototyping.

“With the introduction of lower-cost 3D printers, most 
of the early concept models and design validation models 
are being built-in house by the people doing the design 
work,” notes Terry Wohlers, principal consultant and presi-
dent at Wohlers Associates, a consultancy specializing in 
AM, 3D printing and rapid prototyping. 

Companies start to seek outside prototyping services 

Prototyping’s New 
Rules of Engagement
With more engineers using their own 3D printers, rapid prototyping 
service providers evolve to fi ll a need for speed, volume and expertise.
BY BETH STACKPOLE

This multi-material prototype, which requires no bonding, 
is printed as one piece with the skeletal system on the 
inside (rigid white) and the exterior body printed (rigid 
amber). Image courtesy of GROWit LLC
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when they get to the point where the design is more mature 
and there’s a need for a full-scale model, an accurate surface 
finish, or something that needs to be bolted or joined to an 
assembly, Wohlers explains. “If it’s a functional prototype 
that might require stronger materials or better accuracy 
and they don’t have those capabilities in house, that’s typi-
cally when they go outside to a provider,” he says.

3D Parts and Beyond
GROWit LLC, which provides rapid prototyping services, 
built its business on the premise that engineering customers 
needed two things they couldn’t provide on their own: 3D 
printing of different materials to accommodate increasingly 
complex prototypes, and consulting services that go beyond 
a simple transaction of ordering a part online. That’s ac-
cording to Ken Burns, who heads up business development 
for GROWit LLC.

When the Objet Connex multi-material printer was first 
released in 2007, GROWit LLC decided to be among the 
first service providers to purchase it and use it as a jumping-
off point for differentiation. “So many products in the mar-
ket are dual-material or require printing of separate com-
ponents or materials that we saw this as a groundbreaking 
service,” Burns recalls. “Moreover, while half our custom-

ers have 3D printers, even some high-end production ones, 
they rarely own the full array of technologies that need to 
be utilized because it just doesn’t make sense.”

With so many materials and AM technologies from 
which to choose, GROWit LLC helps each client select 
the right materials and prototyping processes for a particu-
lar job. “If a customer doesn’t know what they want in 3D 
printing or fully understand the capabilities of different 
materials and the methods for producing those materials, 
then they are likely to get a bad part and not use us again,” 
he explains, noting that 75% to 80% of GROWit LLC’s 
business is comprised of returning customers because “we 
help them choose the right process and technology based 
on their specific project.”

RedEye is seeing a similar shift in its business model, 

A single-color, high-resolution 
part prototype created by 
GROWit LLC. 
Image courtesy of GROWit LLC 
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away from being a pure transactional 3D printing service 
to more of a consultative engagement in many instances, 
says Tim Thellin, senior program manager for the firm. Be-
cause the service is being used “deeper” in the development 
process as a way to simulate rubber or project a certain fin-
ish, for example, RedEye is spending more time offering 
consulting services to customers on everything from how 
to design for AM to how to manipulate CAD files to best 
fit with Stratasys’ Fused Deposition Modeling (FDM) tech-
nology, Thellin says.

At the same time, RedEye is also being engaged beyond 
prototyping to do pre-production or small production runs. 
“Say a customer has a product that they produce in high 
volumes that we’re not capable of running, but they want to 
get to market as soon as possible,” Thellin explains. “While 
they’re waiting to get the injection-molded tooling done, 
they use us for some of the components.” 

While previously, just 1% of RedEye’s business was high-
quantity orders of more than 25 parts, that figure constitutes 
about 30% of the company’s revenue today, Thellin says.

Proto Labs, which offers injection molding and CNC 
machining services, also doesn’t see the influx of low- and 
mid-range 3D printers as competition, but rather as a com-
plement to the services it provides. While most on-site 3D 
printers are great for conceptualizing what a part looks like 
or to create a prop for early design reviews, they aren’t ef-
fective for testing function or verifying fit and tolerances. 

“We’re where you turn to test a part for load capacity 
or if its gasket material is holding up well,” explains Gus 
Breiland, Proto Labs’ customer service engineering man-
ager. “We can put a functioning prototype in the hands of 
a development team, a user or a small sales team looking to 
sell the product.”

Product development consultancy Bressler Group has 
plenty of in-house prototyping muscle, yet it still regularly 
turns to Prototype Solution Group to provide prototyping 

The Piranha Paddle was CNC-machined through Proto 
Labs’ Firstcut Machining Service. The actual size is 21.9 
x 5.8 x 0.85 in., and was designed for kayaking through 
gnarly-swampy areas. Image courtesy of Proto Labs

Online Marketplace Facilitates 
Rapid Prototyping Projects

RP Marketplace is bringing the concept of an 
online marketplace and educational resource 
to the process of professional rapid prototyp-

ing practices via its recent launch of a new online 
platform specifically designed for business-to-busi-
ness interactions.

RP Marketplace serves three critical functions as 
part of the rapid prototyping process: It helps facili-
tate the sourcing of rapid prototyping suppliers, aids 
in the management of project details, and provides 
a secured environment for conducting the financial 
transaction, according to Steven Levy, president and 
founder of the site.

Engineers simply post their prototyping project to 
the site. Suppliers respond with bids, which can be 
easily compared. Unlike a Google search or a direc-
tory of rapid prototyping providers, RP Marketplace 
serves up detailed supplier profiles and a rating sys-
tem, which mimics sites like eBay to allow custom-
ers who have transacted with a particular supplier to 
report on their experience with the service.

Once a customer accepts a bid, the platform aids 
the payment process via a safe escrow payment sys-
tem that protects both parties. There are also capa-
bilities for setting up milestone payments so funds 
are distributed only when specific parts of a job are 
completed. “In this way, a small business that’s new 
to this type of industry and service feels a little safer 
entering the market because they don’t have to dish 
out $5,000 to a supplier they’ve never worked with 
before, knowing nothing about their history or past,” 
Levy explains.

Currently, RP Markeplace has 30 premium suppli-
ers on board — and it’s just starting to post projects. 
The site offers a number of resources to educate 
potential buyers on rapid prototyping processes and 
technologies, including a database that provides 
information on most 3D printers and materials 
offered on the market.

“You can use the database to compare bids,” 
Levy says. “This streamlines the process and makes 
it much easier to understand when you’re seeing an 
explanation of what a supplier offers.” 

— B.Stackpole
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services to its customers, in part because of efficiencies, but 
mostly because as a dedicated prototyping provider, PSG 
has a breadth of skills and expertise that Bressler lacks. “We 
don’t do CNC or SLA (stereolithography) [prototypes] in-
house because it’s too much for what we want to handle,” 
says J.D. Albert, Bressler’s director of engineering. “PSG 
is an expert at making prototypes, and we do it because we 
need to. Our core competency is design and engineering 
and figuring out how to get things working.”

Relationship Tips
Bressler and PSG have also figured out the secret to mak-
ing their engineering services relationship work: Respon-
siveness and effective communication. Unlike prototyping 
service bureaus where you exchange a few CAD files and 
emails regarding quotes, Albert and others say it’s impor-
tant to regularly communicate and have in-depth discus-
sions upfront about the use case for the prototype parts.

Tom Budd, a partner at PSG, says the company makes it 
a point to drill down into basic prototyping requirements, 
including budget and timeframe, well before preparing 
a quote. “Most problems are a result of a breakdown in 
communications, where the services provider hasn’t asked 
enough questions about how the part is to be implemented 

and the client hasn’t taken the time to explain the program,” 
he explains. “We try to get inside the customer’s head and 
listen to what they have for budget and timeframe, which 
helps dictate what technology we’ll use.”
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injection-molding service. Image courtesy of Proto Labs
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Responsiveness is another major consideration when 
choosing a provider, Albert says. “A lot of times, you are 
counting delivery times by the hour, not day, so that kind 
of high-level responsiveness is important,” he observes. 
Also, if it’s not 100% obvious what process to use or what 
material to employ, it’s critical to be able to talk through 
those requirements with your service provider, he says: 
“Deep experience is necessary, along with a combination 
of responsiveness and openness to trying new things.”

Managing customer expectations, especially because 
much of the 3D printing technology is still relatively 
new to some engineering shops, is another important 
aspect to ensuring a prototyping services partnership 
works optimally for both parties. While most 3D printer 
vendors do a great job of showcasing their technology 
and materials, it’s not always clear what the end result 
will look like or how much finishing work is necessary 
to achieve that desired state, according to Matt Hlavin, 
CEO of rp+m, an engineering and manufacturing ser-
vices provider.

Helping customers through the learning curve via 
education and handholding is what sets a true prototyp-
ing services experience apart from using turnkey service 
bureaus, Hlavin says. “While this is a 35-year industry, 

it’s still in its infancy and the parts are not perfect and 
the machines don’t run perfectly all the time,” he ex-
plains. “People have this notion that they can send a file 
over and it comes back perfectly all the time. They look 
at it as a transaction vs. a strategic relationship, and that’s 
where a lot of the disconnect happens.” DE

Beth Stackpole is a contributing editor to DE. You can 
reach her at beth@deskeng.com.
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About 5 years ago, Bill Greene and his colleagues at 
Level 3 Inspection (L3I) foresaw the need for preci-
sion 3D scanning and inspection in orthopedic im-

plant manufacturing. So they opened an office to offer pro-
fessional computer-aided inspection services in Warsaw, IN, 
known as the Orthopedics Capital of the World. The city 
owes its nickname to Revra DePuy, an early orthopedic ap-
pliance manufacturer who left his indelible mark there. Now, 
other industry leaders like Biomet, Zimmer, Medtronic and 
their supply chain partners are also part of the city’s eco-
nomic landscape.

 L3I is first and foremost a digital inspection service pro-
vider. Its bread and butter come from precision manufactur-
ers who need to verify that the parts built conform to the 

design specified. To accomplish this, clients usually contract 
L3I to scan the part produced in the manufacturing facility, 
then compare the high-resolution digital scan to the original 
CAD geometry.

For all intents and purposes, L3I’s services seem like a 
perfect match for improving the quality of braces and im-
plants commonly used in the orthopedic profession. Consid-
ering how costly a recall is for the manufacturer — and how 
devastating it is for the patient — the industry could clearly 
benefit from greater quality assurance.

 But at the onset, Greene didn’t realize there was a fun-
damental difference that separates aerospace and automotive 
manufacturers from their orthopedic counterparts. “[Ortho-
pedic manufacturers] love the result, but just aren’t comfort-
able outsourcing the job,” he reports. “They’d much rather 
buy the equipment and bring the operation in-house.”

 So, instead of combatting the prevalent culture and tradi-
tion in orthopedics, Greene decided to adapt. L3I invented 
and applied for an international patent for an integrated, au-
tomated system that would perform the same computerized 
inspection operations, but could be used by a nontechnical 
operator. Thus, the Smart Inspection Station (SIS) was born. 

Services vs. Automation
Since it was founded in 2008, L3I has scanned more than 
4,000 precision manufactured parts projects, ranging from 
the unusual to run-of-the-mill mechanical parts. The staff 
has scanned an actual rose for an artist who wanted to repro-
duce it at 500 times’ scale. They have scanned a house-arrest 
ankle bracelet for an attorney who needed to prove the de-
vice showed no evidence of tampering by his client (the out-
come could determine whether the attorney’s client would 
remain in solitary confinement or be sent back to the relative 
comfort of house arrest). They have certainly scanned more 
than their fair share of turbine jet engine parts.

 L3I’s technology is certified to meet ISO’s AS9100/
ISO9001 Quality Specification standard, and the company 
recently secured its ISO 17025 accreditation, which includes 
a proficiency test. To begin the process, Greene and his col-
leagues scan the part in a high-resolution white light scanner 

Scanning the Horizon 
for Automated Inspection 
A miscalculated business launch led to the birth of a new product.
BY KENNETH WONG

An annotated page from Level 3 Inspection’s report on 
comparing an as-built orthopedic knee implant and the 
intended design. Images courtesy of Level 3 Inspection
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to within 2-micron accuracy (or within 0.000078 in.). Then 
they transform the point clouds into a polygonized-mesh 
(.STL format) file for analysis, inspection and reporting in 
Geomagic Control (formerly Geomagic Qualify), a metrol-
ogy software solution. According to Geomagic, the software 
gives users “the highest accuracy, speed, and comprehen-
sive, automated reporting on the quality of as-built parts for 
first-article inspection, production inspection, and supplier 
management using computer measuring machines and 3D 
scanning tools.”

 On a typical contract job, Greene and his colleagues 
would scan the part, align the scanned results to the CAD 
data in Geomagic Control to identify the deviations, then 
proceed to extract all of the dimensions from the blue-
print and generate extensive reports in Microsoft Excel 
and Adobe Acrobat. The analysis results are presented to 
the customer via secure FTP in a portfolio of PDF and 
spreadsheet reports. “On complex parts, that report can 
be 300 to 400 pages — often over 30MBs of information,” 
Greene says.

 In the SIS, the same scanning, inspection and reporting 
process is completely automated. “We program the super-
computer in the SIS to collect the scan file, align the scan 
file to the CAD model, generate a color plot, extract the di-

mensions from the blueprint, and populate the spreadsheet 
and PDF reports — all completed automatically,” Greene 
explains. “It’s really become the Answer Machine for preci-
sion parts’ dimensional-quality inspection.”

 The SIS, roughly the size of a small refrigerator, con-
sists of a scanner, a robotic controller, Geomagic Control 
software and proprietary firmware. The system is provided 
with a support contract, which includes training and techni-
cal support. “We actually program the system to inspect the 
[client’s] part numbers,” says Greene. “We can do that of-
fline because we have replicate systems in our facility. Once 
the program is ready for final testing, we download it to the 
SIS over the Internet.”

 With manual scanning equipment (also available from 
L3I), the user must manually reposition the part several 
times to expose all surfaces of the part to the 3D camera’s 
field of view; in SIS’ automated process, however, the part 
rotation is a computer-controlled robotic operation, yield-
ing speed and throughput.

 “Geomagic has been a long-term good partner,” Greene 
says. “We’ve developed our system using Geomagic Con-
trol as the analysis engine. We’re very excited about our 
partnership, as more precision manufacturers want these 
fast, reliable results.” 
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2.    CREATING A VIRTUAL WORKSTATION CLUSTER 

D
eragisch had one main goal: to increase engineering 

productivity by breaking up the log jam of simu-

lation and analysis jobs being run by ANSYS, LS-

Dyna, and CFdesign on the company’s dedicated HPC 

cluster. To do that with a workstation cluster, he figured he 

would need to cluster together at least two dozen comput-

ing cores, the equivalent of adding 12 dual-core worksta-

tions that were the norm just a few years ago.

The primary building block in Parker Aerospace’s virtual 

cluster was the right hardware—in this case, HP Z800 

Workstations with 32GB of memory and dual Intel® 

Xeon® 5600 series processors (each with six processor 

cores). These workstations had more than enough process-

ing power to meet the daily demands of Parker Aerospace 

design engineers, who perform a mix of 3D CAD model-

ing, Microsoft Office document processing, emailing, and 

web browsing. More importantly, the workstations had 

enough unused power to enable the creation of a cluster. 

Creating the virtual workstation cluster was simply a mat-

ter of deciding how many cores to dedicate to local vs. 

clustered tasks, networking the workstations together, pro-

viding sufficient power, and licensing the software. 

Virtualization is Vital

The HP Z800 Workstations can come bundled with soft-

ware from Parallels called Workstation Extreme, a virtual-

ization solution that takes full advantage of Intel® Virtu-

alization Technology for Directed I/O (VT-d). It creates 

the virtual machine on each individual workstation. This is 

the underlying infrastructure technology that made work-

station clustering feasible at 

Parker Aerospace. 

In most virtualization tech-

nologies, you use software 

to map the input and output among the 

virtual machines, the physical devices, 

and the computer ports. This is satis-

factory for most usages; however, the 

high input/output (I/O) rate and per-

formance required in many engineering 

applications is greater than what’s possi-

ble with typical virtualization technolo-

gies. In most virtualized environments, 

drawing to the screen is significantly 

slower, and network speed is less than 

it is from the native operating system.

2
Workstation Cluster 

Requirements

•  Management: After an initial  

setup to determine how many 

cores to dedicate to the local 

workstation, scheduling on the 

virtual cluster is managed by 

Microsoft Server 2008 HPC 

Edition. 

•  Networking: The faster the  

interconnects, the more 

efficient the cluster. Parker 

Aerospace created a private net-

work via gigabit Ethernet for its 

four-workstation cluster.

•  Power requirements: Parker  

Aerospace’s cubicles weren’t 

wired for the necessary 15-amp 

service needed by the worksta-

tions, so circuit breakers had to 

be upgraded.

•  Software licensing: Licensing  

software for multicore execu-

tion could be cost-prohibitive, 

but many companies, such as 

ANSYS, have scalable licensing 

for clusters.
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Hobbyist vs. 
Professional Markets
Greene sees the increased 
consumer use of 3D print-
ing in the hobbyist mar-
ket, coupled with some 
pioneering attempts to use 
mobile phone apps for 3D 
scanning, not as a threat 
but as an encouraging sign. 
The trends point to rising 
consumer interest in low-
res scanning that can raise 
awareness of the profes-
sional market for high-res 
scanning — L3I’s domain.

 “Most products and 
methods in the market are 
200 times less accurate 
[than L3I’s technology],” 

he says. In addition to the 
accuracy of their process, 
he says the staff at L3I adds 
value because they are “mas-
ter practitioners and can 
readily recommend how to 
solve manufacturing prob-

lems when they are discovered.”
 Almost half of L3I’s staff is made up of former Pratt 

& Whitney and other aerospace engineers, according to 
Greene. Greene is himself a metallurgical engineer with 
experience in the aerospace industry. That domain exper-
tise allows them to interpret the scanned results correctly 
and compare them to the designer’s intent and reference 
files, as captured in the CAD geometry and blueprint.

 “We know how the scanner and the software work to-
gether in our process — in many cases, even better than 
those who created the scanner and the software,” Greene 
says, noting that anyone can purchase a scanner and the 
inspection software, but just being able to evaluate the 
scanner output file and the CAD geometry in the inspec-
tion software doesn’t give you the answer you need. 

“You’ll be hundreds or many thousands of button 
clicks away from getting the dimensional-quality answer 
you want, and to understand the difference between the 
measured part and the designer’s intent,” he points out.

Ease of Use
The SIS is the encapsulation of L3I’s knowledge and pro-
cesses, so you can get the answer you need in 10 minutes 
without technical expertise, according to Greene. That ease-
of-use is especially important to precision manufacturing 
professionals, since scanning and running inspection soft-

ware is not their core competency or main responsibility. 
There is no limitation to the part size, the material of 

construction, the surface finish or the shape that can be 
inspected by L3I’s technology — except for line of sight, 
because the process is stereo digitizing. Greene recalls 
one of the smallest objects his firm has ever been asked 
to scan. It was a dental piece made from investment cast 
ceramic, measuring “smaller than one-third the size of 
an uncooked grain of rice,” he estimates. Greene put up 
the scanned results in 3D — defined with 800,000 data 
points — on an oversized monitor so its details could be 
inspected from every imaginable angle. He was delighted 
to see the jaw-dropping reaction of his client. DE 

Kenneth Wong is Desktop Engineering’s resident blogger 
and senior editor. Email him at kennethwong@deskeng.com or 
share your thoughts on this article at deskeng.com/facebook.

The Smart Inspection 
Station, an automated 
computer-aided inspection 
unit from Level 3 
Inspection. Image courtesy 
of Level 3 Inspection
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An innovation center’s job is to come up with new 
products, or new and better ways of making the 
old products. Innovation sounds a bit like research, 

but it’s different, says ETA’s Akbar Farahani: “When you 
are talking about innovation, you are talking about new 
ideas for solving current problems, or improving the cur-
rent methodologies. That’s a major difference between an 
innovation center and a research center such as at a uni-
versity. Research centers can have a lot of abstract ideas 
that are way, way ahead of their time, whereas an innova-
tion center is looking for the near-term solutions to cur-
rent problems.”

But the difference between the two isn’t always eas-
ily discernable. Around 15 years ago, ETA pioneered a 
technology it called the Virtual Proving Ground (VPG). 

The idea was to replace very expensive real-world testing 
of automobiles with much cheaper computer simulation. 
(Editor’s Note: Read more about VPG at deskeng.com/de/vpg)

“When we came up with the Virtual Proving Ground,” 
says Farahani, “we felt it was a huge, huge breakthrough. 
We thought we were solving a current problem of product 
design and development for the auto industry, but we were 
six or 10 years ahead of everybody else.” 

In other words, it’s only been in the past two or three 
years that VPG has started gaining serious traction in the 
automotive industry.

What’s an Innovation Center?
Ask 10 people what an innovation center is or does, and 
you’ll get 10 different answers. An innovation center can 

Companies are starting to understand that it’s a ma� er of “innovate or die,” 
but how to drive that innovation?
BY MARK CLARKSON

Research 
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be anything from a cubicle to a building, and comprise 
anywhere from a single person to dozens of people. Inno-
vation centers are usually focused on a particular product 
or process, or associated with a particular technology, such 
as 3D printing, finite element analysis (FEA) or shape op-
timization.

For example, MakerBot — acquired last year by Stra-
tasys — is opening innovation centers in colleges and uni-
versities across the country, from State University of New 
York to the College of the Ouachitas in Arkansas. The idea 
is to provide students and, via the school, local businesses 
with easy access to 3D printing technology and see where 
it leads. 

As you might expect, a MakerBot innovation center 
features lots of 3D printers, 3D scanners, and the comput-
ers to run them, but not all innovation centers are so rec-
ognizable. Most look just like any other room or building. 

Consider an innovation center working to redesign 
a structure for weight reduction. “When you look at 
it, you’re not going to see the innovation,” says Altair’s 
Royston Jones. “When you look at it, you just see people 
and desks and machines. But they’re doing different stuff.”

Exactly what that stuff is depends on the group’s goals.

Outside Expertise
Do you need an outside company or agency, someone 
like MakerBot or Altair, to help you set up an innovation 
center? How about just doing it yourself? Commandeer 
a room, stock it with some engineers and product man-
agers, and give them the freedom to innovate. “You can 
do that,” says Jones. “Some companies will do that. But 
I think there’s a lot to be said about trying to get other 
DNA into your gene pool. OEMs increasingly realize that 
they don’t have all the answers inside, and can’t always 
generate innovation from inside.”

The particular expertise you bring into your innovation 
center will, of course, depend on what you’re trying to 
accomplish. Are you looking for help with shape optimiza-
tion, 3D printing, advanced simulation analyses or maybe 
just basic engineering and design? 

Outside Agendas 
Back in the day, before restructuring and downsizing left 
many large companies somewhat thinned out, they gen-
erally carried all the engineering knowledge they needed, 
says Craig Winn of Applied Technology Integration (ATI). 
“They had the expertise. They had hundreds — or thou-
sands — of engineers,” he adds. “Today, more and more of 
these companies’ engineering departments are doing proj-
ect management as opposed to serious engineering.”

Increasingly, engineering expertise is coming from 
outside. “Our engagement with the customer has changed 
quite a bit in the last three to five years,” says Winn. 

“We’ve gone from making a few drawings or doing an 
analysis, to helping them develop concepts for manufac-
turable designs that meet their parameters. 

Of course, outside companies will have their own agendas. 
“In automotive,” says Winn, “we used to lean heavily on 

the supply base to design and develop the hardware. But if 
you’re a supplier of some kind of large cast part and you’ve 
got a large casting plant, the concepts you’re going to cre-
ate are going to help you to fill your capital equipment, 
to keep your plants running. That limits the solution set.”

The innovation center should typically be neutral to 
technology and capital, Winn points out. 

“When we set up an innovation center with a company, 
we have no preference for how the part ought to be manu-
factured, because we have no plant,” he explains. “We’re a 
service, not a manufacturer.”

My Place or Yours?
When you’re working with outside companies, where the 
innovation center is located is key. Winn advocates a phys-
ical and psychological break from the everyday.

“We do it both ways,” says Winn, “but more often, we 
use our facilities. Loading my people into the customer 
site is doable, but if you’re trying to innovate, you typically 
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get better results by taking it outside of your mainstream, 
whether it’s offsite at your building down the street or 
[an external] innovation center’s building. The customer 
putting his project leader in my building with a team of 
my people is probably going to get a better result than me 
putting my people with his project leader in his building. 

“If we work at his facility, we become part of his rhythm 
and routine — including the phones, distractions, trips to 
the coffeepot, discussions of bowling scores, and all the 
stuff that goes on in a typical office,” he adds. “I think the 
innovation center really needs to be at a separate site.”

The innovation center might even be more of a net-
work, with some people here and others over there. “Ten 
years ago,” says Winn, “customers were bothered if we 
were 30 miles away. Now we’re working with customers 
on the East and West coasts, in Canada, in Italy. It’s not a 
big deal to the younger managers. It doesn’t bother them.”

Paving the Way 
Where this innovation gets integrated into your normal 
design and development process depends on your needs 
and constraints but, generally speaking, the earlier the 
better. The greatest potential for change — be it weight 
savings or shape optimization — occurs early on in the 
design process. 

“All we’re doing then is delivering a design,” says Al-
tair’s Jones. “How we produce the design is generally not 
that interesting to the program, and the program is gener-
ally using a different toolset. All they want is great design 
input. But the future, going forward, is going to be about 
getting these programs to use this type of innovation tech-
nology themselves. Ultimately, you’d be wanting to have 
these innovation tools within the existing, established de-
sign process.”

ETA’s Farahani agrees: “For me, an innovation center 
is [for developing] strategy and problem-solving that we 
can not only benefit from in the near-term, but which also 
paves the way to use that technology for the long-term.” DE

Contributing Editor Mark Clarkson is DE’s expert in visual-
ization, computer animation, and graphics. His newest book is 
Photoshop Elements by Example. Visit him on the web at Mark-
Clarkson.com or send e-mail about this article to DE-Editors@
deskeng.com

Directing your search to the 
companies that have what you need.

SPOTLIGHT

SPOTLIGHT

•  Download CAD models
•  Supplier Certifi ed models
•  All CAD formats supported
•  3D Viewing

TracePartsOnline.net is a Free CAD portal with 
100’s of 3D supplier catalogs.  Millions of CAD 
models and product data sheets available for 
designers, purchasing, and manufacturing.

Check it out yourself.  Join our other 1.5 
million users at: www.tracepartsonline.net

MILLIONS of FREE CAD Models

For SolidWorks®, CATiA®, Revit®, Solid 
Edge, and more, the certified 3DBOXX 
4150 XTREME sets a new standard for 
professional workstations.
       
Overclocked 4th generation Intel® 
Core™ i7 (4.3 GHz)

Compact chassis and liquid cooling 
Multi-GPUs (NVIDIA® Maximus 
technology) 

Legendary BOXX Technical Support

Starting under $3000

For SolidWorks®, CATiA®, Revit®, Solid 

- Powered by Intel® Xeon® Processor
- HPC Optimized In�niBand cluster
- Clear, Pay-per-Use billing model
- Free support from HPC experts

- Secure environment and protocols 
- APIs and Custom Portals for SaaS 
- Command line and web interfaces
- No charges for network transfers

1-888-PENGUIN | www.penguincomputing.com/services/hpc-cloud-computing/pod | Twitter: @PenguinHPC

PENGUIN COMPUTING
TRUSTED SCALABLE LINUX SOLUTIONS

INFO ➜ Altair: Altair.com

➜ Applied Technology Integration: ATIIntegration.com

➜ ETA: ETA.com

➜ MakerBot: MakerBot.com
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 Engineering Case Studies Fast Apps

To be a great metal fabrication compa-
ny, you need to be great at design. And 
to be great at design, you need to make 
lots of prototypes. 
For sheet metal engineering company 

WH Williams of Sydney, Australia, prototyp-
ing means going beyond CAD designs and 
handcrafting; it means operating one of 
the most powerful 3D printing services on 
the continent. Its focus is on high-volume 
industrial and manufacturing clients. 

Spinning off a Popular Business
The company has made it easy for its 
customers to see prototypes before final 
manufacture of the products they have 
commissioned. In fact, this service has 
quickly became so popular with clients 
that the company has spun it off as a new 
business. That business is Williams 3D, a 
comprehensive 3D printing service cater-

ing to WH Williams clients — and anyone 
else who needs 3D models.
Anchoring the Williams 3D printer fleet is 

the Mcor IRIS 3D printer, billed as a color-
capable, affordable and environmentally 
friendly unit. It’s also the only 3D printer 
using ordinary letter and A4 paper as the 
build material. Although made of paper, 
the finished models are essentially wood.
“The Mcor IRIS has been printing non-

stop since we bought it,” says Williams 3D 
General Manager Wojciech Wawrzyniak. 
“It’s by far the most affordable machine 
we operate because the build material, 
the paper, is so ubiquitous. A model costs 
us $3 to print instead of the $300 or 
$400 it would cost on another machine.
“That’s why our strategy is built on using 

the IRIS to create first-, second- and third-
draft physical prototypes,” he continues. 
“When the design is close to approval, we 

can, in the event it’s actually needed, pro-
duce a final prototype or the finished part 
on one of our more expensive machines. 
It would be foolish and cost-prohibitive to 
print in plastic from the get-go.”

MORE ➜ deskeng.com/de/?p=12997

Mcor IRIS Brings Tangibility to Customers
Williams 3D provides manufacturers and industrial companies with colorful, 
durable and affordable 3D printed prototypes to improve product design.

Robotic surgery has become a widely 
accepted medical procedure over the past 
decade. The tele-manipulator and software 
of robotics restore intuitive movement con-
trol to the surgeon, providing the right/left 
hand synchronicity that standard minimally 
invasive surgery (MIS) lacks. 
Growth of sales in life sciences robotics 

was in the double digits in 2013, accord-
ing to the Robotics Industry Association 
(RIA). Global annual medical robotic 
revenues are currently about $4 billion, 
and are expected to continue to grow at a 
12% annual clip, reaching $19.9 billion by 
2019. RIA calls surgical robots “revolution-
ary tools” for surgeons that help transcend 
human limitations by providing reduced 
invasion (less trauma), tremor reduction, 
repeatability, precision and accuracy. 
As a new technology advances, innova-

tive thinking can refine performance. 
Such was the case for a group of 

researchers at Columbia University’s 
College of Physicians and Surgeons. 
Seeking to overcome the size, cost and 
dexterity issues of large, multiple-incision 
robotics systems, they envisioned a small-
er, less-expensive, more nimble device 

that could perform MIS through a single 
port of entry into the body, and be moved 
among operating rooms as needed. The 
goal was to deliver the advantages of 
instinctive robotics controls on a compact 
platform that could be adapted to a wider 
variety of general surgery operations than 
is currently available. 
Device developers Titan Medical recog-

nized the opportunities presented by the 
researchers’ single-port concept, tested 
the academic prototype (at Vanderbilt 
University, where one of the inventors had 
relocated it) and licensed the intellectual 
property (IP) from both universities. 
To help is guide the product into 

production, Titan chose Ximedica, 
an ISO-certified, FDA-registered, full-
service development firm that focuses 
exclusively on the medical industry. “We 
had narrowed our search down to two 
potential vendors, and ultimately chose 
Ximedica because of their capabilities, 
feedback from references, product 
understanding, communications and 
management skills, as well as an over-
all feeling that they could handle all 
aspects of the project under one roof,” 
says Titan CEO John Hargrove.

MORE ➜  deskeng.com/de/?p=12978

From the Drawing Board to the OR
Titan Medical teams with Ximedica to bring a novel robotic surgical system to life.

➜ For the complete application stories visit deskeng.com/fastapps
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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.
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Version 2014 of CorelCAD appears focused 
on efficiency enhancements. Among these 
are a new Windows Ribbon user interface, 
enhanced layer tools and a new 64-bit Mac 
version. Notable introductions include CAD 
file standards verification, something called 
QuickGroups, some new search functions, 
and a feature called Design Resources.

CAD file standards verification means that 
beginning with CorelCAD 2014 you can verify 
a CAD drawing against drawing standards 
such as those stored in DWS files. The new 
search functions let you search by keywords 
to find application settings, preferences, draft-
ing style settings or drawing file properties.
MORE ➜ deskeng.com/de/?p=185

CorelCAD 2014 Introduces Ribbon User Interface
New release also incorporates enhanced layer tools and new search capabilities.

Software Cradle recently released version 
11 of its flagship CFD system, SC/Tetra. It 
has a new liquid film model that, along with 
its existing particle tracking function, helps 
you simulate droplets spattering to a wall 
and turning into a liquid film. It also has a 
new Moving Arrows function for visualizing 
3D flow patterns. The arrows literally move 

about your object of interest, providing 
you insight at the slightest glance. Other 
new functions in Version 11 include de-
noising, a new piston analysis function with 
improved mesh deformation and an evapo-
ration function of free surface calculation 
(VOF–volume of fluid).
MORE ➜ deskeng.com/de/?p=159

Software Cradle’s CFD Suite Upgraded
Includes new versions of unstructured and structured grid applications.

Version 3.0 of PTC Mathcad Prime has 
been enhanced to handle more complex 
equations faster and now incorporates 
new functionality like math in text and for-
matting math regions. Numeric enhance-
ments include new, faster matrix decom-
position functions with support for pivoting 
and complex numbers. Version 3.0 has 

what’s called a Global Definition Operator 
that lets you define constants and param-
eters you can use anywhere in the work-
sheet. You can also now make a contour 
plot of a set of unordered 3D points with a 
PTC Creo design software surface interpo-
lation algorithm.
MORE ➜ deskeng.com/de/?p=141

PTC Introduces PTC Mathcad Prime 3.0
Also releases new version of its free PTC Mathcad Express.

Aras Innovator has fewer lines of code. That 
means better efficiency and performance 
than earlier versions. The company is also 
pretty certain Aras Innovator is the fastest 
PLM platform for multi-CAD with Check-in 
/ Check-out. The software’s management 
capabilities streamline and automate the 
Check-in / Check-out process for entire CAD 

assembly structures. Features include a rapid 
status check for an entire CAD structure and 
high-performance parallel, asynchronous file 
check-ins for each level of the CAD structure. 
Scalability has been enhanced to handle 100 
users to more than 100,000 users, according 
to the company.
MORE ➜ deskeng.com/de/?p=231

Aras Innovator 10 PLM Platform Released
Latest version introduces browser client and additional PLM platform scalability.
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Living Nanomaterials Made from E.coli
Researchers at MIT may have advanced 
the development of self-assembling 
materials by using E.coli bacteria to create 
a material with properties of both living 
and non-living substances.

The team says that by adding gold 
nanoparticles or quantum dots to the bacteria, it is possible 
to create “living materials” that could self heal or develop 
complex networks. When gold nanoparticles are added to 
the fibers, they grab the particles and create a network of 
nanowires. The team also created curli fibers that could weave 
quantum dots in the biofilm. The researchers also found 
that the cells can coordinate with each other to control the 
composition of the biofilm.
MORE ➜ deskeng.com/edge/?p=6269

Kinect-Capable Rendering Tool
The Altair Partner Alliance has gained its first rendering tool, 
a 3D solution with tracking capabilities for augmented reality 
technologies that leverages 
Microsoft Kinect. 

LinceoVR from Seac02 
renders 3D models in real 
time, and allows users to 
create customized on- and 
off-line scenarios for interactive product presentations. 
According to the company, Automotive and consumer goods 
producers and retailers can take advantage of LinceoVR to 
present product concepts, along with marketing and sales 
applications. It can be used in the packaging design phase 
for visual decision-making support as well.

MORE ➜ deskeng.com/edge/?p=6229

A PC for Your Ear
Japanese firm NS West has developed 
a wearable PC for your ear. It looks like 
a hearing aid, and includes a compass, 
GPS tracker, gyro sensor, barometer, speaker, and a microphone. 
It also has infrared sensors that can monitor the movements of 
your ear as you change facial expressions, allowing hands-free 
operation. It is battery powered and includes built-in storage, so 
it could accept software, apps, and files, and includes a pulse 
monitor and thermometer for health monitoring.

The initial prototype was built at Hiroshima University. The 
developers expect to have a finished product available by the 
end of 2015. 

MORE ➜ deskeng.com/edge/?p=6207

Advertising Index
ANSYS .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C2
Applied Technology Integration, Inc. .. . . . . . . . . . . . 25
Bluebeam Software, Inc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
BOXX Technologies ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C3
CD-adapco .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
COMSOL .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Creaform, Inc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
CST of America, Inc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Dassault Systemes SIMULIA .... . . . . . . . . . . . . . . . . . . . . . 48
ETA, Inc. Expert Answers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Fineline Prototyping, Inc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
ICO Mold Expert Answers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Infolytica Corp. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
National Instruments ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Okino Computer Graphics, Inc. .. . . . . . . . . . . . . . . . . . . . 51
Proto Labs, Inc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Proto Labs, Inc. Sponsored Content  . . . . . . . . . . . . . . . . . . 33
Proto Labs, Inc. Expert Answers. . . . . . . . . . . . . . . . . . . . . . 19
Red Cedar ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Siemens PLM Software ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
RAPID Conference & Expo. ... . . . . . . . . . . . . . . . . . . . . . . . 46
Solid Concepts ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
SolidCAM ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Stratasys-Objet ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C4
Tata Technologies ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Tormach LLC .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
TotalCAE .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

BOXX Technologies  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Penguin Computing, Inc. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
Traceparts .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

SPOTLIGHT★ ★
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NASA is adding legs to a robot prototype 
on the International Space Station. The 

Robonaut 2 will eventually perform cleaning 
and maintenance tasks on the ISS. Once the 
robot can walk in zero gravity, it will be trained 
to perform maintenance tasks outside the station.

The legs will provide a fully extended span of 9 ft. Each leg 
has seven joints and an “end effector” on the feet that allows it 
to take advantage of handrails and sockets on the ISS.

Robonaut 2 can be remotely controlled by a ground crew 
member via virtual reality or through keyboard commands. The 
unit’s fingers include pressure sensors, and it is strong enough 
to move a 20-lb. weight in Earth’s gravity using just one arm. 
MORE ➜ deskeng.com/edge/?p=6292

Robonaut Finds its Legs

off-line scenarios for interactive product presentations. 

GPS tracker, gyro sensor, barometer, speaker, and a microphone. 
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Twenty years ago, Matt Eggemeyer never dreamed that 
he would become wedded to manufacturing. Newly 
minted with a bachelor’s degree in history, he thought 
a desk job in banking awaited him. But when his 

mother urged him to give his family’s custom manufacturing 
business a try, he honored her wishes — and never looked back.

Today, he is chief operating officer of Keats Manufactur-
ing, outside of Chicago, and his greatest pleasure is engaging 
young people in the career that has become his passion.

In the decades since Eggemeyer waded into the family 
business, technology has invigorated his company — and 
enriched his professional life — in ways he could never have 
imagined. For example, this year, Keats is investing in a sys-
tem that can provide 100 different views of the precision 
metal parts it makes, so production is virtually flawless. This 
kind of technology not only gives Keats another competitive 
advantage; it makes every day an exciting learning opportu-
nity for Eggemeyer and his colleagues.

Eggemeyer is far from an isolated example.

The 1,200 American manufacturers responding to 
ThomasNet.com’s latest Industry Market Barometer sur-
vey on their growth and outlook are effusive in describing 
how technological advances are improving their companies 
and invigorating their work life. As a result, they are grow-
ing, hiring and increasing their production capacity to meet 
future demand. These manufacturers say their employees, 
market leadership, technology, and innovation will help 
them continue to compete. Nearly seven out of ten (67%) 
will focus on introducing new or innovative products/ser-
vices this year.

Generational Divide
But at a time when innovations like additive manufacturing 
(AM) and robotics are opening new opportunities for manu-
facturers, a crack is slowly forming in this positive picture: 
Our research reveals a lack of talent from new generations 
that threatens this sector’s future.

 The companies that we surveyed are representative of 
today’s manufacturing workforce, which is heavily populated 

by employees who are 45 and older. With Generation Y (18 
to 32 years old) expected to make up 75% of the workforce 
by 2025, and Baby Boomers retiring in droves, manufactur-
ing’s “biological clock” is ticking away.

Indeed, a closer look at our findings reveals a disconnect 
between the growth of these manufacturers and the lack of 
young talent to learn the business before older generations 
exit. Eight out of 10 manufacturers report that Generation Y 
represents a small fraction of their workforce, and most don’t 
see this changing soon. These findings point to a need for a 
collective “succession plan” for the manufacturing sector.

Education and Perceptions Need to Change
Eggemeyer, too, knows that nurturing fresh talent is funda-
mental to his company’s future. He is constantly persuading 
neighbors and “friends of friends” in career transitions to 
give Keats Manufacturing a try.

“I don’t find trained manufacturers; I make them,” he 
says. His creative approach pays off. Last year, Keats hired 
and retained 15 new staff members (average age 25), bringing 
the total number of its employees to 106.

Most of the respondents to our survey (73%) say they 
believe that young people still have negative perceptions 
that deter them from considering manufacturing jobs. Many 
of these manufacturers have developed partnerships with 
schools to engage their “best and brightest,” and they con-
sider educators important for their future. They continue 
to call on high schools to offer more skills training, and to 
increase their emphasis on science, technology, engineering 
and mathematics (STEM).

As a foundation of our economy, the manufacturing sec-
tor is strong, and technology continues to give companies 
more opportunities to grow. For example, manufacturers’ 
websites are their No. 1 business-building tactic, online or 
offline. For the manufacturing sector to benefit most in 
this era of innovation, however, those who love the indus-
try need to step up efforts to share their passion with the 
next generation.

A few words from Matt Eggemeyer’s mother changed 
the course of his life, and made him fall in love with his 
career. With a similar approach to engaging the next gen-
eration, starting at the grassroots level, we can grease the 
wheels of this $1.9 trillion sector, carrying it toward an even 
more vibrant future. DE

Eileen Markowitz is president of ThomasNet. Contact her via 
thomasnet.com or DE-Editors@deskeng.com.

Plan for the Future Today

Manufacturers must wear 
their hearts on their sleeves. 
America’s growth depends on it.

http://www.deskeng.com
http://www.thomasnet.com
http://www.thomasnet.com
mailto:de-editors@deskeng.com


http://www.boxxtech.com
http://www.boxxtech.com


So many combinations-

 it might blow your mind.

Introducing the Objet500 Connex3 from Stratasys, the world’s only full-color and 

multi-material 3D printer. Select from incomparably brilliant and consistent

colors, plus a full palette of transparent colors — the only 3D printer to 

offer such a wide array. And it’s the only 3D printer that prints flexible

materials in a broad range of shore values. All with ultra-fine detail creating 

the most true-to-life modeling possible. Stratasys is the proven leader

in multi-material 3D printing. For whatever your mind 

can i mag i ne ,  v i s i t  s t ra tasys .com/Objet500Con nex3 . 
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