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Degrees of Freedom @&

> by Jamie J. Gooch

Innovation is a Team Sport

s I write this, The Ohio State University Buckeyes

just beat Oregon in the College Football Playoff

National Championship. Being from Ohio, it was

mandatory to stay up and watch the game. It was an
impressive display of athleticism, but something Ohio State’s
quarterback, Cardale Jones, said after the game got me think-
ing about the value of collaboration to design engineers.

At the beginning of the season, Jones was the third-string
quarterback. He was thrust into the starting role after the team
lost its first- and second-string quarterbacks to injuries. The
championship game was only Jones’ third college start, so
naturally many people wondered if he would crack under the
pressure. In a post-game interview with confett falling across
the field to celebrate Ohio State’s victory, he was asked how he
had kept the moment from “getting too big.”

“I knew I didn’t have to do too much,” Jones said. He put
faith in his team.

Build your dream team via

public and private partnerships.

We often write about the increasingly intense pressures
faced by design engineers. You’re expected to continually in-
novate while employing ever-changing technologies across
various engineering disciplines in tighter and tighter product
design cycles. It’s all on you, or is it?

Drafting Your Team

With today’s complex product design requirements, no one
person, one department or even one company needs to be
solely responsible for creating innovative products. If you’re
feeling that pressure, it may be because you don’t have a team
in place, or a team that works the way it should. Even larger
companies, with their global networks of suppliers, don’t al-
ways collaborate as well as they might.

Why? A corporate culture that rewards individual effort rather
than teamwork could be to blame in some cases, but the solution
may be as simple as expanding your team to include people with
diverse backgrounds and resources. That’s the idea behind the
National Network for Manufacturing Innovation (NNMI).

The NNMI will consist of regional hubs of private indus-
try, academic and government representatives working to-
gether to accelerate manufacturing technologies. While a bill
to create such a network — The Revitalize American Man-
ufacturing and Innovation (RAMI) Act — was not making

much progress in Congress, President Obama used executive
orders over the past two years to launch five innovation hubs.
In December, RAMI was finally signed into law as part of the
omnibus spending bill. It funds the expansion of the NNMI
to include 15 hubs.

The latest hub, the Institute for Advanced Composites Manu-
facturing Innovation IACMI), was officially launched last month
via a $259 million investment. The Department of Energy and
a consortium of 122 companies, nonprofits and universities led
by the University of Tennessee-Knoxville made the investment,
more than $189 million of which came from non-federal funds.
TACMTI’s goal is to develop low-cost, high-production, energy-
efficient manufacturing and recycling processes for composites.

Get Involved

While the details surrounding how to participate in IACMI are
still being worked out, it may follow the lead of the first innova-
tion hub, America Makes, which launched in 2012 to advance
3D printing. America Makes has three levels of membership
and has engaged non-members with project calls that award
funding to address a particular challenge, an online forum and a
member matching service to promote collaboration.

The other innovation hubs that have already been estab-
lished have similar collaboration opportunities. They include
the Next Generation Power Electronics Manufacturing In-
novation Institute headquartered at North Carolina State
University, the Digital Manufacturing and Design Innova-
tion Institute based in Chicago and the Lightweight and
Modern Metals Manufacturing Innovation Institute based
in Detroit. The other NNMI hubs supported by the recent
passage of RAMI have yet to be named. They will go through
a selection process, but will likely include similar opportuni-
ties for engagement.

The idea of public-private partnerships is not new, of
course. Perhaps the most high-profile arrangement can be
seen in NASAs work with private companies to launch mis-
sions to the International Space Station. We also feature two
public-private partnerships benefitting design engineers in
this issue (see pages 18 and 26).

There are many ways to build a better team and innovate
via collaboration, whether from federal initiatives like NNMI
or smaller partmerships that tap into municipal and local aca-
demic resources. The key is to recognize the value of collabo-
ration and work toward building a team you can rely upon.

Jamie Gooch is the editorial director of Desktop Engineering.
Contact him at de-editors@deskeng.com.
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Crash Test Collaboration
The Center for Collision
Safety and Analysis helps
automotive, aerospace and
transportation industries
keep current with simulation

and testing methods.
By Mark Clarkson

SIMULATE

36 Looking into the Flames
Pinnacle Engines uses an =
on-demand computing
infrastructure to simulate
opposed-piston engines.
By Kenneth Wong

44 Free-Floating FEA Models

Apply equivalent pressure distributions on

a structure without needing direct constraint
boundary modeling with the 3-2-1 method.
By Tony Abbey

ON THE COVER: 3DEXCITE’s DELTAGEN Real Impact is used to
share the results of a crash test simulation. Image courtesy of
Dassault Systémes.

ENGINEERING COMPUTING

38 The Best Bang for Your Buck — Again
The latest over-clocked workstation from @Xi
Computer delivers fantastic price/performance.

By David Cohn

ENGINEERING SERVICES

4.2 Top 5 Training Trends

What skills will be most important for engineers in
the coming year?

By Jim Romeo

FOCUS ON COLLABORATION

22 Mimicking Reality in Product Development
Immersive 3D experiences p
touted as the foundation of
a new kind of collaboration.
By Kenneth Wong

26 Share Alike

The NCSA wants to share its
supercomputing resources with private
industry.

By Frank J. Ohlhorst

29 3D Printing Innovation
Helps Launch Satellite Mission
NASA's Jet Propulsion Lab
turned to additive manufacturing
to lower cost and weight of new
satellite antenna array supports.
By Brian Albright

32 Fast Apps

Ocap SpA uses Teamcenter to
centralize PLM workflows and Great
British Sports Cars gains efficiency

with CNC machining software.

33 Man Meets Software: A Collaborative

Optimization Culmination
EDAG enlists the HEEDS collaborative optimization
platform as a partner in vehicle lightweighting.  §
By Beth Stackpole
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DEPARTMENTS

2 Degrees of Freedom
Innovation is a team sport.
By Jamie J. Gooch

8 Virtual Desktop

The ASME hosts a drone design compe-
tition, artist Doug Didia offers rendering
tips and Cloud service providers blur
boundaries.

By Kenneth Wong and Beth Stackpole

12 Engineering on the Edge
Dassault helps build a solar-powered
plane, ZEISS launches a virtual reality
headset, Lockheed Martin advances
exoskeleton design and Nixie wins Intel’s
Make It Wearable challenge.

14 Rapid Ready Tech

Alook at 3D printing at International
CES 2015, NASA prints a wrench in
space, additive manufacturing goes
big and the winner of the Rapid Ready
Sweepstakes is announced.

16 Editor’s Picks
Products that have grabbed the
editor’s attention.

By Anthony J. Lockwood

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

46 Advertising Index
47 Tools of the Month

New products for engineers.

48 Commentary
A case for simulation governance.
By Barna Szabo, ESRD Inc.
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Virtual DESktop by Kenneth Wong & Beth Stackpole

Engineering Students Take Flight with
Drone Design at ASME Competition

rom unmanned aerial ve-

hicles (UAV) carrying out

defense missions to new

consumer models being
tapped for aerial photography,
drones are drawing interest across
the board. The fascination with
this “hot” technology isn’t lost on
the American Society of Mechani-
cal Engineers (ASME), which gave
drones the starring role in its latest
student competition.

An international contingent of
teams, including representatives
from the U.S., Europe, China,
India, Peru, Turkey and a host of
other countries, gathered at the
International Mechanical Engi-
neering Congress & Exhibition in
November where they unleashed
their knowledge and training to cre-
ate a drone design that could best
the competition. The 2014 student
design competition called for the
teams to design and build an origi-
nal drone, pilot it through a series
of high and low obstacles, complete
a targeted payload drop and then
return to the starting line — all the
while, remaining in one piece.

Teamwork Was Tantamount

For the University of North Da-
kota, which took first prize, the
challenge was all about learning to
work together as a team with some
pretty serious lightweighting de-
sign training folded in. The team
struggled with how much weight its
drone should carry, while still being
able to fly sufficiently. The process
involved adding and subtracting
motors to find the optimal configu-
ration, said Christopher Borseth, a
member of the team. Each time the

To build their UAV, the University of North Dakota team used modeling software,
CNC machining and 3D printing. Image courtesy of the University of North Dakota.

team added a motor to increase per-
formance, it had to fabricate brack-
ets, do wiring and test performance.

“It became a game of trial and
error to optimize the performance
of our ‘copter to succeed at the
competition,” he explained.

To design the winning drone,
the North Dakota team used PTC’s
Creo 3D modeling software in the
initial stages of development and to
make certain that clearances were
optimal. “Without 3D modeling,
when each piece is brought together
in the shop, they may not fit exactly
right,” he explained.

A Varied Build

To produce the finished drone, the
team used basic shop hand tools as
well as CNC (computer numerically
controlled) machines. There was
also a 3D printer used to create the
payload dumping bucket, the pull

handle of the kill switch and a pro-
tective case to surround one of the
batteries.

The runner-up team from Cali-
fornia Polytechnical Institute didn’t
rely on CAD or 3D printers as
much as the Noth Dakota team, be-
cause most of its components were
commercially available. Overall, the
competition gave team members
great exposure on how to work
together effectively as a multidisci-
plinary team, officials said.

For the winning University of
North Dakota team, the experience
definitely advanced expertise on a
variety of levels, Borseth said.

“As a team, we learned how to
work together and build relation-
ships with each other,” he said. “Our
fabricating skills improved along
with our 3D modeling skills. It
made us better engineers.”

—B. Stackpole
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Virtual DeSktop by Kenneth Wong & Beth Stackpole

Automotive Rendering Artist Shares Tips

oug Didia, a 3D artist who
works in the automotive
industry, is a graduate of the
College for Creative Studies
in Detroit, with 35 years of experience.
To create photorealistic 3D images of
vehicles for his clients, he uses a mix of
Autodesk Maya, Luxion KeyShot and
Adobe Photoshop. So when he heard
about the KeyShot Auto Render Com-
petition, he thought he had a good shot
at winning. In November, when the
winners were announced, Didia’s “Storm
Trooper” entry topped the list. Here, he
shares his workflow and approach to ren-
dering. His secret is in the care he takes

with the background image.

Desktop Engineering: Most of our read-
ers work with CAD data, and many found
it to be too rich, too detailed for a rendering
program. Any tips on how to treat it so it can
easily be managed in KeyShot?

Doug Didia: The challenge to effectively
reduce hundreds of gigs of data down

to 3 or 4GB is huge. There is software
that will tessellate the geometry, but a

lot of time and effort goes into manually
cleaning and prepping many of the pieces
where you just leave the bare minimum
visible shell of the objects — A-sides

only, B-sides removed. There is no ‘easy-
button’ way to end up with a manageable
vehicle data set.

Speaking of managing large data,
updates in KeyShot 5 will allow In-
stancing. Imported vehicles can be
duplicated and each one altered, within
the same file, without slowing down
my computing performance. I can now
create a whole dealership parking lot
of vehicles in every color and trim level
with ease. Pretty cool!

DE: What’s the difference between using
a professional rendering and animation
program like 3dx Max or Maya and
using KeyShot?

Doug Didia combines photo sources to create the dramatic backdrop he needs.

Didia: It interesting to me that there
is a misconception that KeyShot is
somehow unprofessional. As an art-

ist, complexity of the interface within
3D software scares the hell out of me.

I want something fast, easy to use, that
produces instant real-time high-quality
results and allows me to play creatively
without getting bogged down with a
tsunami of menu calculations. If a piece
of software takes five steps to do some-
thing vs. one step in another program
and you achieve the same result, why
would you want more steps?

DE: What are the specs for your PC?

Didia: It’s custom-built, with (Intel) i7-
4770K Quad-Core 3.5GHz CPUs (with
Hyper-threading), 32GB RAM (Mem-
ory) and NVIDIA GPU. The sample
image for Storm Trooper took about 3
hours to render at 5,000 x 2,664 pixels. I
could have set the finished render up as
high as 20,000 pixels if I wanted a wall
wrap application.

DE: What do you use to combine various dif-
ferent elements (ominous sky, dirt tracks, and
snowy-dusted road) into a single image for the
Storm Tirooper project?

Didia: I combined multiple photos

to create an exquisite back plate that
suited my layout and assignment
needs. More to the point, I utilize 35
years of perspective drawing, painting
and composition experience, com-
bined with honed skills in Photoshop
to successfully achieve a natural en-
vironment or dramatic mood. People
believe that by possessing Photoshop,
it automatically makes them capable.
Photoshop, like KeyShot, is just an-
other tool that levels the playing field.
When placed in the hands of a tal-
ented artist, a simple tool can generate
amazing results.

DE: Any tips for novice KeyShot users
who are not experienced animators or
visual artists but, are primarily CAD
designers?

Didia: KeyShot is not built for model-
ing. But you can use it throughout the
product development process to make
design decisions and quickly create

variations of concepts. Don’t be afraid
to just play. It’s a visualization tool; it’s
up to you to push it to your advantage.

— K. Wong
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Cloud-Service Facilitators Blur Boundaries

n October 2014, between sessions
and keynote talks at the Virtual-
ize Conference, Nikola Bozinovic,
founder and CEO of Mainframe2,
tapped me on the shoulder. “We have
something to announce soon, but I can’t
talk about it publicly right now,” he said.

A few weeks later, the announcement
came, from the floor of AWS re:Invent
2014, an industry gathering centered
around Amazon’s cloud services.

“Until now, it’s been very difficult for
makers of rich graphics apps to expand
to the cloud. Mainframe2 makes it easy.
We built the first self-service, global,
production-ready platform that provides
end-to-end support to customers on their
journey to SaaS (software-as-a-service).
There’s nothing like it on the market,”

said Bozinovic, in a press release.

Defining a Market
Mainframe?2 belongs to a class of ven-
dors that have yet to be classified. Their
products target software makers looking
to transform their desktop offerings (for
example, CAD and visualization software
ttles) into SaaS products, deliverable
and billable in the new cloud model. I
call them cloud facilitators. A close rival
of Mainframe2 may be OTOY% X.1O,
described as an app-streaming platform.
Another example of a cloud-facilitator
technology is Numecent, which offers
“cloud-paging” of applications to stream
native programs over the web.
Mainframe2’ plans for software
vendors begin at $199 a month. (There’s
a one-time 100-hour trial plan for $99,
but that realistically won’t be sufficient to
deploy and deliver a program to multiple
users.) In addition, Mainframe?2 also of-
fers on-demand cloud infrastructure for
educatdonal institutons and businesses
that want to deploy and deliver virtual
desktops to students and employees.
Bozinovic revealed that the company
has recruited about 20 schools to use its
products in the current invite-only Beta

Infographic
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Imagine all your apps in the cloud, easily manageable,
available to your users wherever they are. That’s Mainframe2.

Mainframe2 has begun offering cloud services to vendors who want to deliver

SaaS products.

program. This year, the company plans
to launch an Early Access program with
wider access.

One distinguishing characteristic of
Mainframe? is GPU (graphics process-
ing unit) acceleration, made possible by
its partnership with NVIDIA. “We are
thrilled that NVIDIA GRID technology
is the key enabler of this new approach to
bringing professional graphics software
to the cloud,” says Jeff Brown, vice presi-
dent and general manager, Professional
Visualization, NVIDIA. The feature is
expected to make a difference in the per-
formance of 3D visualization programs
that take advantage of the GPUs co-
processing power.

“CAD doesn’t place a big demand
on the graphics processor. You don’t
need a whole lot of GPU processing to
do CAD. But you need an enormous
amount of GPU processing in media and
entertainment, oil and gas [exploration],
and simulation ... CAD, even though it
doesn’t have a huge lead in graphics de-
mand, does have a lead in virtualization,”
says Jon Peddie, president of JPR, on the

market-driving forces for virtualization.

Remote Questions

During a panel on remote desktop
adoption, a number of questions were
raised. “Who actually owns the vir-
tual desktop within I'T?” says Bob
O’Donnell, founder and chief analyst,
TECHnalysis. “We can talk about
technology till we’re blue in the face,
then we’d have to address I'T and the
turf they own within the organization
... If you’re a traditional I'T organiza-
tion, you have a desktop team, network
team, server team, storage team, and so
on. When you move into virtualization,
those walls get blurred.”

The blurred boundaries notwith-
standing, the use of remote desktops,
application streaming, and other
variants of virtualization appear to
be picking up momentum. “In 2015,
our platform will expand to reach a
much broader set of customers in-
cluding I'T departments in education
and business who want a better way
to deliver and manage their apps,”
writes Carsten Puls, chief product
officer, Mainframe?2.

— K. Wong

deskeng.com
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Engineering on the Edge

Future Focus

solar_Powered transforming ideas into ‘firsts,” from
. the first human flight to balloon flights
Plane Collaboration and space missions once thought to be

impossible,” said André Borschberg,
co-founder, CEO and pilot, Solar
Impulse. “We continue to apply this
entrepreneurial spirit to engineering
and research programs that blend

21st century technologies like the
3DEXPERIENCE platform with a mission
e to improve mankind’s impact on the
environment.”

MORE =) deskeng.com/de/?p=21818

ZEISS Launches
Virtual Reality Headset

ZEISS has launched its mobile virtual
reality (VR) headset, the VR ONE.
This device works with smartphones
equipped with display sizes between
4.7 and 5.2 in. To operate it, the user
places their phone into the headset
and launches the appropriate app.
The technology is compatible with the
Samsung Galaxy S5 and the iPhone 6.
The company plans to make it available
for more phones in the coming months.
Media Launcher and Cinema

Dassault Systémes and Solar

Impulse have extended their partnership
to continue research and development
of a solar-powered airplane. The Solar
Impulse 2 aircraft was launched in April
and completed its first successful test
flight in June 2014.

To create the aircraft, Solar Impulse
uses the 3DEXPERIENCE platform to
design, build and validate its designs.
The first iteration was a test bed for the
technologies required to fly with solar
power during day and night. The goal of
the second plane is to complete a flight
around the world this year.

“For over a century, pioneers have
been pushing the limits of aviation and

Technology Connects Cycle Helmets With Cars
I n a new collaboration, POC, Ericsson and Volvo Cars have
created technology that connects car drivers and cyclists
out on the road. The connected car and bicycle helmet P
establish communication through the Cloud. With this
connection, the car will provide proximity alerts to the

driver and cyclist as a way to avoid accidents.

If a possible collision is detected, both users will be
warned, the company states. Drivers will receive a display
alert within the vehicle and the cyclist is notified via a
helmet-mounted alert light.

“The partnership between Volvo Cars, POC and Ericsson is an important
milestone in investigating the next steps towards Volvo Car’s vision to build cars
that will not crash. Today our City Safety system, a standard in the all-new XC90,
can detect, warn and auto-brake to avoid collisions with cyclists. By exploring cloud-
based safety systems, we are now getting ever closer to eliminating the remaining
blind spots between cars and cyclists and by that avoid collisions,” said Klas
Bendrik, vice president and group CIO at Volvo Cars.

MORE =) deskeng.com/de/?p=21543

For more coverage on the future of engineering technology, visit deskeng.com/de/edge
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applications are currently available.
The Cinema app provides users with a
virtual movie theater to view 3D films.
With the Media Launcher app, users
can select and install VR-compatible
applications.

MORE =¥ deskeng.com/de/?p=21651

Velodyne LiDAR Helps
Develop RoboSimian

I

Velodyne LiDAR has helped build the
RoboSimian, a headless, ape-like robot.
The device is in training for the 2015
DARPA Robotics Challenge, which
consists of several disaster-related tasks.
The company has provided its HDL-32E
LiDAR sensor for the top of the unit.

The robot is being developed by NASA's
Jet Propulsion Laboratory (JPL) for the
competition. The sensor can rotate a full
360° up to 20 times per second as well as
between 10° up and 30° down.

RoboSimian moves on four limbs,
making it ideal for travel over complex
terrain. JPL researchers are working
on improving the robot’s speed.

“The NASA/JPL robot was developed
expressly to go where humans could not,
s0 the element of sight — in this case,
LiDAR-generated vision — is absolutely
critical,” said Wolfgang Juchmann, director
of sales & marketing, Velodyne.

MORE =¥ deskeng.com/de/?p=21394




Integrating Solar Power in
Drones for Longer Flights

Alta Devices has partnered
with Airware to enable manufacturers
of small unmanned aerial vehicles
(UAV) to integrate solar power into their
aircraft. Alta Devices’ record solar cell
efficiency is 28.8% and can increase
flight endurance by more than four
times. With certain designs, the
company’s technology can help a UAV
fly all day under sunny conditions.
Airware offers hardware, software and
cloud services for the development and
operation of commercial drones. With this
partnership, according to the company,
designers and manufacturers will be able
to use Alta Devices’ AnyLight solar cell
technology in a variety of applications.

MORE =¥ deskeng.com/de/?p=20178

Lockheed Martin,
BAE Systems Advance
Exoskeleton Design

A collaboration among the National Center
for Manufacturing Sciences, Lockheed
Martin and BAE Systems is testing and
developing exoskeletons at U.S. Navy
Shipyards in Washington state and
Virginia. The goal is help reduce worker
fatigue while workers remove sound
abatement from hulls of Navy submarines.
Because some cutting and grinding
tools can weigh as much as 36 Ibs, using
them for extended periods of time can
cause muscle and joint strain, increase
risk of injury and decrease productivity.
An exoskeleton allows for weight to be
transferred from the worker’s body to the
ground. This redistribution of weight can

make a heavy tool essentially weightless.

Lockheed’s Mantis prototype moves
with the worker’s body as he/she stands,
kneels and walks. Tests conducted with
the prototype exoskeleton have already
shown a 300% reduction in muscle
fatigue and productivity gains of two to 27
times, a press release states.

MORE =» deskeng.com/de/?p=21164

Adept Technology Wins
Innovation Award for
Mobile Robot

Adept Technology, a provider of
intelligent robots, has won an
Innovation Award at the 2014
Emballage exhibition for its Lynx
Conveyor mobile robot. The exhibition
ran from Nov. 17 to 20, 2014, in Paris.

The Lynx Conveyor robot combines
an autonomous intelligent vehicle
(AlV) base with a motorized conveyor
platform. This creates a robot that can
receive, transport and deliver goods.
It can, according to the company, self-
navigate, avoid obstacles and select
the best path to complete the task.
They are well suited for environments
such as warehouses, distribution
centers and factories.

MORE =¥ deskeng.com/de/?p=21293

BeBop Sensors’ Wearable
Smart Fabric Technology

The BeBop Wearable Smart Fabric
Sensor is an ultra-thin wearable sensor
that measures aspects of physicality,
including bend, location, motion,
rotation, angle and torque.

BeBop’s sensors are able to measure
physicality to sense and display 3D maps
of data. They provide real-time reporting
on force, X/Y location, bend, twist, size,
stretch and motion. The technology offers
possibilities for wearable products such
as controllers, smart yoga and gym mats,
grip sensors, weight lifting gloves, cycling
shoe inserts and foot volume sensing.

deskeng.com

The company is also now offering
custom turnkey sensor solutions for
original equipment manufacturers to
incorporate into their products, which
range from basic sensors to complete
wireless solutions.

MORE =» deskeng.com/de/?p=20328

Nixie Wins Intel Make It
Wearable Challenge

Intel has named Nixie the grand-prize
winner of its first Make It Wearable
challenge. The competition focuses
on encouraging creativity and having
innovators enhance personal computing
with Intel Edison, which combines a
small, adaptable hardware platform
and partner ecosystem with software
compatibility and a supportive online
environment, according to the company.

Nixie is a wearable camera that has
the ability to turn into a quadcopter and
can follow behind its owner to take photos.

As winner of the competition, Nixie
was awarded $500,000, which it will
use for device refinement in areas
such as the overall size and propellers,
according to iQ by Intel.

The second- and third-place winners
of Intel’s challenge were Open Bionics
and ProGlove, respectively.

MORE = deskeng.com/de/?p=20636
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Rapid Ready Tech

NASA Emails, 3D Prints
Wrench Design in Space

NASA took delivery of a Made In Space 3D
printer on the International Space Station
in November and successfully output
multiple replacement parts. This latest
endeavor takes things a step further as
the ratchet wrench was the first “uplink
tool,” meaning the design file was emailed
to the space station and printed on
demand during the actual space mission.

The wrench, measuring 4.48 x 1.29
in., was designed by Made In Space
and output on its zero-gravity printer in
four hours.

Made In Space engineers created a 3D
model of the wrench in Autodesk Inventor,
converted it to G-code, and later emailed
it through NASA's Huntsville Operations
Center to the ISS team for output — a first
in a design workflow that NASA hopes
will become routine, especially for longer
journeys like those to Mars.

MORE = rapidreadytech.com/?p=8036

Additive Manufacturing
Goes Big with 3DP

Unlimited
llinois-based y .(.—J’
3DP Unlimited ,_ "
has designed P g

and developed
an AM (additive
manufacturing)
system based
on open source
principles that are capable of printing
large-scale pieces. 3DP Unlimited calls the
system the 3DP1000, and has priced it
under $20,000.

So how big is big? The 3DP1000 has a
build envelope of 39x39x 19in. (1 x 1 x

For more coverage of rapid technologies, visit RapidReadyTech.com
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Making Digital Designs Physical

International CES 3D Printing Roundup

D printing’s presence at the

International Consumer Electronics
Show doubled since 2014, with more
vendors in the 3D Printing Marketplace
this year. There was also a full 3D
printing conference track featuring

speakers from Shapeways, MakerBot, 3D

Hubs, Formlabs and Autodesk.
The flashiest announcement was

actually a wearable computer offering from Dutch designer Anouk Wipprecht called
the Spiderdress 2.0 that was built using 3D printing. The dress uses robotics

and sensors for self defense, tracking body language, behavior and the wearer’s
respiration to initiate a jab against interlopers using one of several plastic legs.

In other CES news, Voxel8 partnered with Autodesk to develop a new design
tool called Project Wire for creating 3D electronic devices printed on the company’s
platform that will allow designers to create parts with embedded circuitry. Voxel8
also announced pre-order availability of its Voxel8 Developer’s Kit.

MORE =) rapidreadytech.com/?p=8058

0.5 m). The open source design extends
to software, where customers are offered
the option of working with Repetier, Slic3r
or Simplify 3D.

MORE =» rapidreadytech.com/?p=8048

New Inks Enable 3D
Printing of Fuel Cells

Ceramic fuel cells can provide clean
energy for high-temperature applications
by converting gas into electricity.
Researchers at Northwestern University
have come up with a way to 3D print the
fuel cells using special inks.

The new inks can create the individual
components of the solid oxide fuel cell,
and are a mixture of ceramic particles,

a binder and solvents that evaporate at
different rates.

As the machine prints, a volatile
solvent in the ink evaporates, speeding
the transition from liquid to solid. Other

deskeng.com

solvents in the ink evaporate later, so the
printed piece is soft enough to meld with

the next line. While the printing is done at
room temperature, the finished piece has
to be fired under high temperatures.

MORE = rapidreadytech.com/?p=7983

Marvell Targets 3D
Printing with New SOC

Marvell, a provider of microprocessor
architecture and digital signal processing,
has developed a new system-on-chip
(SOC) specifically for AM (additive
manufacturing). According to the
company, the SOC could help drive further
adoption of 3D printing by providing
improved performance from AM systems.

The SOC is intended for both home
and industrial AM systems, with a design
that has been tailored for AM. It provides
processing architecture that is ready to
g0 as soon as it's plugged in to a system,
which gives AM companies the option of
either developing their own electronics, or
going with Marvell's product. In general,
Marvell intends for its SOC to make AM
easier to use and develop.

MORE =¥ rapidreadytech.com/?p=7971




Mojo 3D Printer Winner
Reaches New Heights

BY PAMELA ). WATERMAN

echanical engineers generally
consider themselves experi-
enced after they've designed

hundreds of parts and brought them from
initial concept into final manufacturing.
Gaining that experience often takes years
to achieve, but Jacob Skaggs, a recent
college graduate and project engineer at
Century Elevators in Houston, TX, got an
accelerated start. While on a manufactur-
ing engineering internship at Invent-a-Part,
a Utah service bureau, he did CAD designs
for a range of prototypes and saw them
produced on Stratasys Fused Deposition
Modeling (FDM) and PolyJet equipment.
This familiarity with 3D printing
systems and put Skaggs in the perfect
position to appreciate winning his own
Stratasys Mojo 3D printer in the third
annual Desktop Engineering Rapid Ready
Sweepstakes, sponsored by Stratasys.
The Mojo system and its WaveWash 55
support-removal system sit side-by-side in
his office with a workstation on which he

Skaggs in front of one of Century
Elevators’ lifts. He designs custom
tie-in brackets and struts to connect
the elevators to steel truss setups.
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designs typically one-of-a-kind machined
parts for industrial elevator installations.

The Mojo unit arrived two days before
Thanksgiving, so Skaggs downloaded
some appropriate holiday-motif 3D CAD
files for an initial test. “| was actually
surprised at how easy [the Mojo] was
to set up,” says Skaggs. “In a couple of
hours, | was ready to print.”

His first 3D print run quickly produced
sample table place-card holders shaped
as — what else — a turkey and a classic
Pilgrim hat. From there he was ready to try
the system on a real part, figuring it would
help him speed up manufacturing parts
he commonly designs. It's actually helped
do much more.

Creating Better Designs
Projects at Century Elevators can be
an interesting challenge because every
installation is different. Focused on
industrial and commercial lifting systems
for construction sites, refurbishments and
maintenance jobs, the company works
on everything from power plants and
petrochemical facilities to bridges and
commercial buildings. While the elevators
are self-contained units, the company
must design custom tie-in brackets and
struts to connect them to steel truss
setups reminiscent of giant-sized Erector-
brand toy sets. Each tank, silo or building
framework is constrained by different
geometry and space limitations.
Oftentimes, a customer will provide
basic project descriptions over the phone,
saying the elevator needs to run a certain
number of stories tall, transport so many
pounds of materials and personnel, and
fit into a footprint of x square feet. Skaggs,
along with colleague Erik Nordfelth, lead
engineer and project manager, must

deskeng.com

Jacob Skaggs with the Stratasys
Mojo 3D printer he won as part of
Desktop Engineering’s Rapid Ready
Tech Sweepstakes.

translate those specifications into detailed
designs and define the connecting
hardware. Machining a basic prototype
can take several days, and the part may
need several revisions after site visits
highlight further requirements.

On his second day with the Mojo,
Skaggs printed a two-part prototype
eyebolt bracket based on a verbal
description. The 4 x 3 x 2 in. sections took
about eight hours to print and easily fit
into the Mojo’s 5 x 5 x 5 in. build envelope.
“I was able to design something based on
what they told me, and then | was able to
check my design and make sure we were
on the same page, that my concept would
work,” he said.

Skaggs says the Mojo will help
manufacture everything from prototype
brackets to a missing machine knob.

“When you have this technology, it
changes the way you think about projects
and what you can do,” he says. “Before,
we were always trying to think of the
simplest way to take care of something.
Now you can change your mindset to think
of the best way.”

Contributing Editor Pamela Waterman i
an electrical engineer and freelance technical
writer based in Arizona. You can contact ber

via DE-Editors@deskeng.com.

INFO =) Century Elevators:
CenturyElevators.com

=) Stratasys: Stratasys.com




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.

Just before EuroMold 2014, Stratasys
announced a slate of 10 new 3D print-
ers and a thermoplastic material. Each
of the 3D printers feature triple-jetting
technology.

The Objet260 Connex and Objet350
Connex series comprise six of the new
printers; three models in each series.

Stratasys Launches 10 New 3D Printers
The company also announced its ULTEM 1010 thermoplastic.

The Objet30 Prime and ObjetEden
260VS equip users for both professional
and consumer applications.

The Fortus 450mc and Fortus 380mc
production systems have a new touch-
screen interface that lets you adjust print
jobs without disrupting operations.

MORE =¥ deskeng.com/de/?p=20826

SpaceClaim 2015 Released

With SpaceClaim 2015, users gain a
tighter integration of SpaceClaim and
ANSYS Workbench. What this means
for analysts is that you can easily do
a lot of your own geometry prep using
SpaceClaim’s direct modeling tools.
SpaceClaim 2015 also has some
other tools to do its part in simulation-

The platfom now offers tighter integration with ANSYS Workbench.

driven design. Among these are new
simulation cleanup and detection tools
for short edges, overlap faces and corrupt
faces as well as tools that provide better
control over connections between parts.

The software has also updated its 3D
printing and machining modules.

MORE =¥ deskeng.com/de/?p=21058

The new 3D production-level systems
from 3D Systems (3DS) are the ProX 800,
the ProX 500 Plus and the ProX 400.

The ProX 800 is an SLA (stereolithog-
raphy) machine that will let you build fab-
grade plastic prototypes, end-use parts,
casting patterns, rapid tooling, fixtures
and more.

3D Systems Announces New 3D Printing Systems
The new line of printers supports SLA, SLS and DMP manufacturing methods.

The ProX 500 Plus SLS (selective laser
sintering) system is an enhanced ver-
sion of the widely deployed ProX 500 3D
printer.

Also released are new materials for
3DS’ professional-level ProJet 1200 and
its ProJet 5500X MultiJet 3D printers.

MORE =» deskeng.com/de/?p=21219

HyperXtrude lets you set up a model in a
CAD-like environment. What this means is
that die designers, engineers and manu-
facturing experts on the shop floor can
validate die designs using CAE techniques
directly from CAD models.

HyperXtrude 2015 comes with
Simplify/Patch tools so that you can clean

HyperXtrude 2015 Now Available

This release can work with large mesh models of up to 4 million nodes.

up geometry problems before running the
analysis. It also has tools for measure-
ment and mass calculations as well as
support for different unit systems.

For metal extrusions, users can now
mesh a model with the mandrel offset
and the solver.

MORE =¥ deskeng.com/de/?p=21355
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3D Scanning Sponsored Report /// Artec GI'OUP

Handheld 3D Scanning Makes Its
Mark In Mainstream Design

new generation of high-precision, cost-effective
A handheld 3D scanners is marching into the main-

stream, allowing even smaller shops to reap the
productivity benefits of streamlined engineering and qual-
ity control practices.

3D scanners have long been used by large players in in-
dustries like aerospace, defense and automotive, but their
large, fixed footprints have limited their uses and kept the
technology out of reach for small- and mid-sized companies.

The introduction of new handheld 3D scanners is chal-
lenging the limited use case scenario, opening up the tech-
nology and helping to transform several key engineering
processes for mainstream companies. Handheld 3D scan-
ners can deliver benefits for a variety of core design tasks,
including reverse engineering and quality control, while
having broad applicability for industrial applications as
well as for the manufacture of orthopedics and prosthet-
ics. Given their smaller and mobile footprint, they can
also be used alongside tablet devices to do scanning work
in the field.

Consider the role of a handheld 3D scanner in the re-
verse engineering process, for example. In the automotive
sector, companies create physical models in styrofoam or
clay, which are then recreated in 3D CAD software — a
time-consuming effort that requires a fair degree of 3D
modeling expertise. Deploying a handheld unit to capture
a quick 3D scan of a prototype can jumpstart this pro-
cess, redirecting the time and energy devoted to recreat-
ing models in CAD to the actual iterative design work.
Handheld 3D scanners are also being tapped to recreate
documentation and in some cases, finished parts, for re-
tired systems — a scenario made much more difficult with
stationary 3D scanning technology.

Leveraging handheld 3D scanners in quality control
applications can have similar advantages. Here, handheld
3D scanners can be put to work directly on the shop floor
to compare production goods with their 3D CAD model
counterparts, helping to eliminate manufacturing errors
and automating the process of detecting measurement
deformations. In another quality control example, hand-
held 3D scanners can be used to scan industrial objects in
the field, analyzing the results of changes over time and
harnessing that data to correct degradation problems in
subsequent designs.

Software Makes it Simple

At the forefront of advancing handheld 3D scanning tech-
nology into such mainstream applications is Artec, a leader
in 3D scanning technology. Through its unique software ap-
proach and proprietary algorithms, Artec is able to deliver a
line of handheld, high-precision 3D scanners that are cost
effective for smaller companies.

The company’s Spider and Eva models deliver high reso-
lution, high accuracy scanning of objects, making them a fit
for a wide range of industrial applications. Spider, which of-
fers a more limited field of view compared to its Eva coun-
terpart, is best suited for mass production and rapid proto-
typing applications that require higher-precision scanning
(0.05 millimeter point accuracy) of objects with sharp edges
and intricate details. In comparison, the Eva 3D scanner
trades slightly less precision (its 3D point accuracy is 0.1 mil-
limeter) for a wider field of vision, making it ideally suited
for shop floor applications or quick-turn rapid prototypes.

As Artec and others continue to push the envelope on
price/performance, handheld 3D scanning is poised to be-
come an integral part of mainstream engineering practices —
not just a competitive edge for the big guys. To find out more
about Artec’s line of high-precision, affordable handheld 3D

scanners, go to www.artec3d.com/scanners.
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CRASH TEST
COLLABORATION

The Center for Collision Safety and Analysis helps automotive,
aerospace and transportation industries keep current with

simulation and testing methods.
BY MARK CLARKSON

The Hybrid Ill, 50th percentile male crash test dummy in a belted
sled test. Images courtesy of Livermore Software Technology Corp.

of the Center for Collision Safety and Analysis

(CCSA) at George Mason University in Fairfax,
VA. He’s been at the forefront of using computer simula-
tion for vehicle crash analysis for two decades.

CCSA works with government agencies, auto compa-
nies, aerospace companies, roadside hardware (e.g. high-
way safety barrier) manufacturers, computer companies
and software companies as well as suppliers that feed into
all those industries.

“CCSA is a neutral technical place where government
and industry are working together on technical issues in
order to move forward with legislation, regulations or
technical specifications. We get everybody on the same
page,” says Kan.

The private companies CCSA works with often have
plenty of data, but may not have the right data or know

P rofessor Cing-Dao “Steve” Kan is the director

the best way to analyze it. CCSA can help on both fronts.

“One [auto manufacturer] came to us because their ac-
cident and injury rate was higher than their competitors’
and they didn’t know why,” Kan says by way of example.
“They wanted a data analysis, comparing their vehicle
with their competitors’ vehicles to give them some input
on why their accident and injury rate is higher. So we do
those type of analyses.”

Those analyses involve crashing a lot of virtual cars.
The data available from physical crash testing is, in some
ways, surprisingly limited. A government regulation may
specify a vehicle traveling at 30 mph into a rigid wall but,
in reality, cars rarely smash head first into rigid walls.
They hit trees and utility poles, crash into embankments
and sideswipe highway barriers. “We do a lot of simula-
tions to mimic these real-world accidents,” says Kan.

CCSA also works closely with the National Highway
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Traffic Safety Administration, as well as state Depart-
ments of Transportation, providing technical expertise
when it’s time to review or update standards. CCSA
works with state DOTs, for example, to evaluate the per-
formance of highway safety barriers. “We’ve been using
simulation to evaluate different systems,” says Kan. “In
that capacity, we work with state DOTs as well as the
manufacturers that provide this hardware.”

CCSA’s testing isn’t all virtual, notes Kan. “We cur-
rently operate a crash test facility at the Federal High-
way Administration in McLean, VA, where we run actual
vehicles into different types of barrier systems at up to
80 mph.”

The Aspect of Injury

In addition to simulating vehicles and barriers, CCSA is
concerned with the integrity of any human occupants.
“We actually model crash test dummies,” says Kan. These
crash test dummies aren’t virtual humans; they’re virtual
crash test dummies.

“That’s exactly the point,” says Livermore Software’s
Christoph Maurath, “To predict what the physical test is
going to look like, before I build anything physical.” Because
physical tests will involve crash test dummies, so should the

simulations. Livermore and CCSA collaborate on develop-
ing the virtual dummies, which are available to licensed LS-
DYNA users at no additional cost.

The next generation of anthropomorphic testing de-
vice is a virtual human, with muscles, joints and organs.

“We try to take a holistic view of transportation safety
issues,” says Kan. “We look at it from the vehicle’s side,
from the highway’s side, and from the occupant’s side.”

It’s not always done that way, he says. “People who
design the highway look at a vehicle as a rigid block of
mass smashing into their barrier systems. When people
look at the cars, all they care about is that the car is going
to smash into a wall based on government test specifi-
cations. They don’t worry about hitting trees or other
things. And on the occupant side, they are looking at spe-
cific mechanical dummies. So when you do engineering
analysis, using modeling and simulation, each of these
are separate groups of people.”

In contrast, says Kan, CCSA tries to simulate the
entire event. “Maybe,” he says, “the vehicle runs into a
guard rail or bridge rail. How does the barrier perform?
Or maybe the vehicle hits an embankment and rolls over.
How is the vehicle performing in these situations? Is it
absorbing enough energy? Is the cage protecting you
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from head injuries during roll incidents? In a side impact,
is a utility pole going to cut into the vehicle?

“At the same time, we also look at the occupants.
What type of injuries will they sustain? Today, we’re able
to use computer simulation to simulate the whole event,
to look at all three of these together, using a more inte-
grated analytical approach.”

Staying Ahead of the Curve

“The auto industry is very production driven,” says Kan.
“They don’t have time to take care of specific material
issues, or integration issues, and that is usually where we
come in. We say, ‘Hey — this method is available and
cost effective.” And if they’re interested, we work with
them.”

Perhaps an auto manufacturer wants to use an alu-
minum chassis, but isn’t sure how to simulate the welds,
or adhesive joints. “We tell them that we have a new
method of modeling all this,” Kan says

Or maybe an auto manufacturer is interested in using
virtual humans in their simulation. “They’ll say, ‘You’re
using human models,” says Kan. “We want to give you
a project to help us flesh out our in-house methodology,
and to migrate from dummy analysis to human analysis.””

A Helping Hand with Hardware and Software

“On the modeling methodology side, we’re working with
hardware and software vendors to help them implement
certain features,” says Kan. “For example, we work with
LS-DYNA very closely. We constantly implement new
features. That’s one of the reasons that auto companies
are interested in working with us — to improve method-
ology, particularly in terms of materials. We develop the
models, which are implemented into LS-DYNA. And once
hard-coded in there, the features are available to all these
aerospace and automotive companies.

This series of images shows a simulated car crash into a “For hardware companies, we look at their system’s
static barrier. performance levels. By running our benchmark models

NCMS Wants to Bring Analysis Expertise to More Companies

he past 20 years haven’t been kind to America’s manufacturing industries. Enter the National Center for
T Manufacturing Sciences (NCMS). NCMS is trying to revamp the American manufacturing industry by pro-
viding their members with technical support as well as technical and computational resources.

One emerging problem in the manufacturing industry is the kind of work that OEMs (original equipment
manufacturers) are farming out to small and medium size manufacturers, says Cing-Dao “Steve” Kan, director
of the Center for Collision Safety and Analysis (CCSA) at George Mason University.

“Today, when Ford goes out for a bid on a bumper, the specification calls not only for the actual parts, but
for computer models and simulation results as well,” he says. “Many smaller companies can do manufacturing,
but don’t have a dedicated in-house analysis group that can use new, sophisticated software, or the computa-
tional resources to do the analyses.”

That’s where NCMS comes in, says Kan, “using our research center and bringing computer software and
computer hardware companies together, to help them. It's almost like an industry consortium.”
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The WorldSID 50th percentile side-impact dummy sits in
a Ford Taurus model. Image via LS-DYNA.

— like three vehicles colliding — we can see what kind
of throughput the system is capable of, and help them
debug it.”

Looking ahead, CCSA hopes to focus on the next gen-
eration of engineers.

“We want to educate young engineers in the safety
field,” says Kan. “We have a specialist education pro-
gram, so students are coming here specifically to learn
about modeling vehicle impacts, accident investigations
and government safety regulations.

“In the past 20 years, we’ve graduated around 180
students, who are embedded in the automotive and aero-
space industry throughout the world.”

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

INFO =» Center for Collision Safety and Analysis at
George Mason University: ccsa.gmu.edu

=) Federal Highway Administration: fhwa.dot.gov
=9 Ford Motor Company: Ford.com
=% Honda: Honda.com

=) Livermore Software Technology Corp.:
Istc.com/products/ls-dyna

=) National Center for Ma