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Servo Systems at Stepper Prices

These L/C systems offer popular features at a fantastic price

Complete Systems
starting at:

$6(1 0.)00

100w

LSELE’ C TI?)C

Need more torque?

NEW! LS Electric® L7C Servo Systems LS Electric® MSS Series
Inline Planetary Gearboxes

i 10.00 (100W ith cabl I ki .
Starting at $610.00 (100W system with cables and 1/0 breakout) Starting at $264.00 (96200004)

LS Electric servo systems provide the most requested features -
setup wizards, auto tuning, built-in indexers and more - in an
extremely cost-effective package:

Pre-matched LS Electric gearboxes
offer easy mounting to the servo
motor. Use these gearboxes to

- 5 standard servo systems from 100W to 1kW . -
increase the available torque or to
+200-230VAC single-phase input power on all systems solve inertia mismatch problems.
- Control via high-speed pulse train, analog speed or torque signal, . 51, 10:1 and 20:1 gearbox models
or internal indexing perfectly matched to each motor size
« Use with AutomationDirect CLICK, Do-more BRX, or . Increase the motor output torque
Productivity Series PLCs; or any other host controller by 5x, 10x or 20x
- Auto-Tuning and FREE setup software (with built-in o-scope function) . Full motor output torque allowed

« Fully digital with up to 1kHz velocity loop response for all pairings

- Reflected inertia of the load is
reduced by the square of the
+ Two-year warranty reduction ratio!

- 30-day money-back guarantee

« Mounting hardware included

Online L7C System Selector Tool ————

Use our L7C Servo Selector Tool to size your
system, and to specify all the required and
\optional accessories for YOUR application.

Get all the parts you need on the first order!

www.automationdirect.com/ Research, price, buy at:
selectors/Is-servo . .
J www.automationdirect.com/servos

£
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P p— o 1-800-633-0405 the #1 value in automation
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Time to Market a Key In Make or Buy Software Eases Additive Manufacturing
Decisions Transition
https://machinedesign.com/21178946 https://machinedesign.com/21183296

5 Ways Non-Tech Companies Use Al to Innovative Coatings Increase Design
Adjust to a Post-Pandemic World Possibilities for Medical Devices
https://machinedesign.com/21182474 https://machinedesign.com/21182185
ANOTHER LOOK FROM THE ARCHIVES

Al-Driven Digital Twins and the Advanced Machining for

Future of Smart Manufacturing Hard-to-Make Parts

Deep learning-enhanced digital twin When it comes to creating parts with small
technology can be implemented on any features, tight tolerances, complex geometries,
scale, even for a single component or and challenging materials or finishes,

process. advanced machining could be the answer.
https://machinedesign.com/21170513 https://machinedesign.com/21149440
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digikey.com/automation DIGI-KEY ELECTRONICS & AUTOMATION®

Your source for the latest electronic components

1. 8 0 0. 3 4 4 . 4 5 3 9 and automation devices worldwide

Digi-Key is an authorized distributor for all supplier partners. New products added daily. Digi-Key and Digi-Key Electronics are registered trademarks of Digi-Key Electronics
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ENGINEERED
FASTENERS

Since 1948, SPIROL has
been a manufacturer of
engineered components used
for joining and assembly that
enhance your product quality.
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- 30,000 standard items

- Manual to fully automatic installation
equipment available

— IATF 16949 and SO 9001 Certified

SPIROL'’s
Application Engineers will assist
you in developing quality fastening
and assembly solutions.

Contact us today!

SPIROL.com

P 860.774.8571

info@spirol.com
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Editorial

bvavra@endeavorb2b.com

BOB VAVRA | Senior Content Director

It’s Always the Right Time
for Improvement

The arbitrary passage of time has less importance than

what we actually do with the time we have.

t’s traditional to get both sentimental
and optimistic as a new year arrives.
Both are valuable emotions, particu-
larly in these days, but neither have
much to do with the changing of the cal-
endar. Optimism isn't seasonal; neither is
sentiment. It should be among our daily
tasks to embrace both whenever practical.

Practicality is the key to it all. It is the
clear-eyed assessment of our problems
and the available solutions that drive
process improvements. Where solutions
aren’t available, innovation is the typical
outcome. It is the completion of the prob-
lem solving that drives our optimism. It
almost never works the other way around.

There are several theories around the
concept of time. Most people see it as
linear, and while there are theories from
Einstein to Newton that perceive it in
other ways, the simplest way to account
for time is that it continuously moves from
one moment to the next. The inventions
of calendars and watches are human con-
structs that measure time, but they are
not time itself.

So the arbitrary passage of time—in
minutes, days, months and years—has
less importance than how we spend the
time we have.

That is the idea around continuous
improvement, one of the areas we explore
in this first issue of the new year. Improve-
ment is another concept not bound by the
calendar. We always have the opportunity
to improve. We can analyze the world as we
find it and see ways where we can be more
efficient. For some of us, the new year is
a time for resolutions, but for the person
focused on continuous improvement,
those resolutions are less about timelines
and more about goals and objectives.

We should, of course, resolve to get

better at everything we do. The program
we put in place to achieve improvement
can be time-based and goal-based, but
when we achieve the goal, is that the
end of time? Continuous improvement
advocates say it is not, and I'd tend to
agree. We have to keep reaching for what
is next, and we have to keep searching
for better.

I've spent my entire career on deadline,
and I can tell you those occasions where
I've bumped up against a deadline are
almost always a function of poor plan-
ning or poor execution. There always
are exceptions; a few late nights in the
newspaper industry were driven by exter-
nal events instead of internal deadlines.
The solution was to move the deadlines,
but that required a process in place to
adjust operations. It also had the effect
of creating a plan for the next such event.
We practiced continuous improvement
without even knowing it.

Time is not the enemy of improvement;
it also shouldn’t be the motivation for it.
If your continuous improvement plan
begins in January 2022, great. If you're
in the midst of such improvement, time-
based benchmarks are one way to evaluate
those projects. The focus should be on
the improvements, however.

When it comes to getting better at what
we do, there’s no time like the present. m
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Realize your vision with Festo‘s approach
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at just the right price...

Connect with
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distributors
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SourceESB!

S%sourceesb

Find electronic parts fast -
from the only database
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Enter part...

Part Lists Tool
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distributor
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VWhat's Next for Productivity@
Mobilizing the Workforce

How productivity software can enable companies to temporarily suspend mobile apps
based on the work being performed, the work location or even the user.

ap. Scroll. Drag. Click.

After years of being piloted
with varying degrees of success,
the use of mobile technology in

industrial settings is running at full tilt.

Much more than tools for providing
remote access, the latest offerings in
enterprise mobility tools signify not only
a change in the way organizations manage
production floors, but also the way they
engage their employees.

When employers adopt mobile tech
into their workflows, employees tend to
perform better in their roles, improv-
ing productivity and efficiency, said Joe
Boyle, CEO of Truce Software, a provider
of contextually-aware mobile device man-
agement solutions.

=

e

’ es and propelled

The pandemic,
Boyle said, proved
to be a stress test

for enterprises
trying out new

-

mobility process-

decision-makers

Joseph Boyle, CEO,
Truce Software

toward viewing
digitalization as
crucial to shaping business opportunity.

According to a recent report, IDC
FutureScape: Worldwide Digital Trans-
formation 2021 Predictions, “digital first”
dominates in every experience, with 60%
of enterprises noting they will invest
heavily in digitalizing employee experi-
ence in 2021. The effect will transform
the relationship between employers and
employees.

10

Planning ahead, companies will rou-
tinely need to consider the tools that sup-
port their workforce. With people return-
ing to offices, said Boyle, enterprises have
shifted to a new mentality that takes into
consideration how to leverage technology
to accomplish more and work faster with
virtual teams.

AT A GLANCE:

e As more and more industrial
enterprises design mobile-first
strategies, the use of handheld
devices, such as smartphones
and tablets, are taking
centerstage.

e Configured to fit the
requirements of the job
and the device policy of
the organization, mobile
applications can respect privacy
while improving safety and
productivity.

¢ Joe Boyle, CEO, Truce Software,
helps companies become more
flexible and resilient in the face
of disruption and more mature in
the post-pandemic era.

“It opened up a world of possibility for
people around the world to contribute to
the working environment from wherever
they are,” said Boyle.

Digital-first Mentality

Historically, mobile technology was
designed to first serve the laptop or
desktop computer user. But the current

generation of mobile computing starts
with the smartphone as the central form
factor, noted Boyle, who has 20 years
of experience building software-as-a-
service (SaaS) and software business
models.

The Lisle, Ill.-based Truce, which offers
a contextually-aware mobile device man-
agement solution, essentially focuses on
how workers and companies get the best
out of mobile technology without suc-
cumbing to some of the downside risks. If
used inappropriately, mobile devices can
present liability issues associated with per-
sonal safety and data privacy and security,
Boyle explained.

Truce focuses on harnessing the user’s
context into the task of managing the
acceptable and productive use of mobile
technology in the workplace. “What’s
going on around the device is as impor-
tant as what’s happening on the device
itself,” Boyle said.

“It takes a different set of technologies
and processes to facilitate one’s work when
one is away from the corporate facility
and working remotely,” he explained.
“COVID-19 and work-from-home reali-
ties have really opened everyone’s eyes to
the unique challenges of doing work away
from a corporate office.

“It’s taken all of the executive teams and
the traditional office-based staff and put
them out into a proxy for what field-based
workers live every day...and that’s leading
to some really smart and effective invest-
ments in how companies support their
mobile-first policies”
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Trust and Privacy

Whether enterprises provide com-
pany-issued devices or enforce BYOD
(bring your own device) policies, secure
access can be achieved when only appli-
cations relevant to the job function are
installed and managed so that data
remains protected for the organization
and the employee.

The ability to control the permissions
of a mobile device based on the context
of the employee is a gamechanger, as it
minimizes non-work-related distractions,
improves productivity and provides a
measure of protection, said Boyle.

Cybersecurity remains a primary con-
cern in information systems infrastruc-
ture, and enterprises need to consider
security measures (such as firewalls) along
with managing the rights of active users.

At the same time, organizations need to
be transparent about how they use infor-
mation, Boyle noted. “At Truce, were a
mobile-first environment, but privacy is
an essential component of mobile first,” he
said. As a solution provider, the firm sub-
scribes to the ideal of being transparent.

Establishing trust is essential, empha-
sized Boyle, who said his company will
neither gather, store or monetize data, nor
will it provide insights into what enter-
prises are doing with their mobile devices.

“I do the majority of my work on [my
iPhone] throughout the course of the day;,”
said Boyle. “This device also has all of my
credit card information, and every photo
that I've ever taken of my kids is on the
device. While this is a work device, it is
deeply personal to me. And that’s one of
those shifts that has taken place.

“I have never felt personally connected
to my computer or my laptop at work,
but that’s not true for our mobile devices.
So, that element of trust and privacy is
absolutely essential for anything we do
to deploy mobile devices in the work-
place today”

How Context Mobility Works
Contextual mobility management

(CMM) software, which resides on an

employee’s smartphone, identifies or

12

senses pre-set zones—such as when the
employee is driving, operating machinery
on the plant floor or moving through a
highly secure environment, as well as when
the employee is outside of the work con-
text. CMM recognizes the different aspects
of each work environment, but also chang-
es the user experience so they can operate
their devices in a relevant, appropriate or
safe context at any given time.

Truce Software works by identify-
ing situational triggers and adapting
what users can do on their device in the
moment, explained Bruce. The company
uses the mobile device’s network connec-
tions, which could include the IPS (indoor
positioning system) and GPS (global
positioning system) navigation, as well as
geotagging, Wi-Fi access point triangula-
tion, sensors, proprietary beacon technol-
ogy and other emerging technologies to
understand the context in relation to the
user’s profile, the location and proximity
of the mobile device.

A mobility server and its contextual
logic engine is the foundational infra-
structure in CMM deployment. It fol-
lows the user’s movements, determines
the appropriate actions and populates a
smart device with control information
relative to the employee’s responsibili-
ties at that location.A field operator who
needs access to SCADA data, for exam-
ple, may log into a plant and download
maintenance histories and procedures, but
may also have access to function controls
that suppress alarms related to equipment
repair. Only the functionality needed for

Truce Software

the user’s role is presented on the screen.
“It’s an intelligent, dynamic adaptation of
the user experience,” said Boyle.

Emphasis on Employee Experience

Companies aiming for digital trans-
formation (DX) examine every oppor-
tunity to modernize and improve cur-
rent operations. But wholesale digital
transformation requires a fundamental
shift in thinking, and Boyle argued that
embracing digital technology such as
contextual mobile device management
for all interactions and all processes is
an essential component.

The use of mobile devices in workplaces
is an underserved area in business opera-
tions, said Boyle, and its use will expand to
more functions, particularly in the areas
of wearables and to ensure worker safety
in high-risk environments.

These mobility trends, combined with
other IIoT trends (such as AI adoption,
wireless connectivity options and automa-
tion), will continue to accelerate to cre-
ate mobile working environments that
are more productive and safer for those
working on the shop floor or on remote
sites. “I think that the pandemic has really
opened people’s eyes to how we can better
enable our workers with mobile technol-
ogy, said Boyle.

Digital design and innovation are
undergoing a shift towards strongly con-
sidering the user experience, said Boyle.
“At the end of the day, it’s always been
about the people and how to give people
what they need to get their job done” m
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The RSM2800 Magnetic Encoder counts turns,
measures angles down to the last degree, and
remembers shaft positions without power
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RSM2800 reports the correct position including the S
counts that occurred with no power!

RSM2800 magnetic encoders provide the level of reliability
and accuracy sought in demanding applications like:

= Material Handling * Agricultural Machines
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¢ Qverhead Doors  Medical Equipment

The RSM2800 is based on Novotechnik’s patented
non-contact multi-turn for absolute

5,760° (16 turns) measurement.
RSMZ2800 Specifications:

A Absolute multi-turn
M Up to 16 turns

¥ Up to 0.1° resolution
¥ Upto0.1%

This new wear-free technology
combines advanced capabilities
with mechanical simplicity in a
very compact and gturdy housing to independent linearity
provide for longer life and lower cost o Outputs: 0.1 to 10V
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News

ONE REASON FAST CHARGING Damages Li Batteries

Researchers discover a
new challenge in improving
their performance.

RESEARCHERS AT THE Argonne National
Laboratory have uncovered some inter-
esting chemical behavior in Li batteries
that partially explain why they can’t yet be
recharged quickly.

Lithium-ion batteries, like most other
batteries, have a positively charged cath-
ode and a negatively charged anode, and
they are separated by an electrolyte that
moves lithium ions between them. But
the anodes in Li batteries are typically
made of graphite assembled out of small
particles.

Lithium ions can insert themselves in-
side graphene anodes in a process called
intercalation. If intercalation takes place
normally, Li batteries successfully charge
and discharge. If an Li battery is charged
too quickly, however, the ions aggregate
on the anode’s surface, creating a “plat-
ing” that damages the anode.

“Plating is a main cause of impaired
battery performance during fast charg-
ing,” says Argonne battery scientist
and researcher Daniel Abraham. “As
we charged Li batteries quickly, the
team found it plated the anode but also
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This illustration shows intercalation of lithium ions (green) in a graphite anode. Argonne
National Laboratory

caused a buildup of reaction products
inside the electrode’s pores.” As a re-
sult, the anode undergoes irreversible
expansion, which degrades the battery’s
performance.

Using scanning electron nanodiffrac-
tion, the team also discovered another
change in the anode’s graphite particles.
At the atomic level, fast charging distorts
the lattice of graphite atoms at the particle
edges, and this upset the intercalation
process. “Basically, the atomic network in
the graphite becomes warped, preventing

Framestock Footages/Dreamstime

lithium ions from finding their place inside
the particles,” Abraham said. “Instead,
they plate on the particles...The faster the
Li battery is charged, the more atomically
disordered the anode becomes, which ul-
timately prevents lithium ions from moving
back and forth between the anode and
cathode.”

He adds that there are two ways to
solve this problem: Either find ways to pre-
vent the disorder, or somehow modify the
graphite particles so that the lithium ions
intercalate more efficiently. m

MAKING ROBOTS

Fasier to Use

MEMBERS OF ADVANCED ROBOTICS
FOR MANUFACTURING (ARM), a group of
more than 300 organizations in industry,
government and academia fostering a
strong national robot-based manufactur-
ing environment, are working to make
robotics more accessible to manufactur-
ers of all sizes and in all industries. One of
the group’s goals is to break down pro-
prietary barriers that make it difficult to
combine and interconnect different robot
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platforms, thereby eliminating barriers to
technology adoption and providing ven-
dor-agnostic plug-and-play platforms for
smart manufacturing.

Currently, robots and robotic compo-
nents from different manufacturers are
rarely able to “talk” with each other, which
greatly reduces flexibility and increases
complexity —especially in small- and me-
dium-sized companies that lack the staff
or skills to manage all of these different
components.

Here are three ARM-funded initiatives
that are trying remedy that situation.

The teaching pendant is the most com-
mon method used to operate, control and
program industrial robots. Unfortunately,
these pendants are vendor-specific and
usually cannot accept additional inputs
from such useful tools such as machine
vision and torque sensors. ARM’s “Teach
Pendant” project aims to bridge this gap
with an open-source approach.

Robotic QA of complicated metal parts
that can be conducted 24/7 and with-
out human intervention would reduce the
number of defective parts and lower man-
ufacturing costs. Developing the neces-
sary technology for such a goal is another
ARM project (Automated Defect Inspec-
tion for Complex Metallic Parts).

An ARM team is working on a method
to collect imaging data that is robotically
collected to quickly analyze surfaces and
profiles using Al. In tests, the approach
has yielded good results, including detec-
tion rates above 95% and an expected
345% return on investment if deployed
at one site. GKN Aerospace is already
adopting the technology by building such
an inspection cell in a factory.

ARM is also looking to expand
robotics to industries that currently do
not or cannot use robots. The apparel
industry, for example, must rely on a lot
of manual labor due to the difficulties in
handling limp textiles. ARM’s project,
the Robotic Assembly of Garments,
is trying to overcome this limitation by
developing a robotic assembly process
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that temporarily stiffens garment pieces
by laminating them with water-soluble
thermoplastic polymer, thus simplifying
automation.

The polymer is easily removed by wash-
ing and can be recycled for use in several

cycles. The technology was successfully
demonstrated at a Bluewater Defense
production facility and is being further de-
veloped to handle more complex sewing
operations such as medical gowns and
face masks. B

Maximize
your performance

with the widest range of precision couplings

NBK

www.nbk1560.com

307 East Church Road, Suite 7, King of Prussia, PA 19406
phone: 484-685-7500 fax: 484-685-7600 e-mail: info.us@nbk1560.com



http://machinedesign.com
http://www.nbk1560.com
mailto:info.us@nbk1560.com

Guest Commentary
TRICIA HATLEY | Immediate Past President, National Society of Professional Engineers

Engineering Your Career,
Part 2: Licensing

The PE license and engineering excellence.

n important step in
an engineer’s career is
obtaining a professional
engineering license. The

se, a
sets you apart from others and tells the

he PE after your name,

public you have the education, experi-
ence and qualifications to solve their
engineering problems. To understand
the value of a PE license in relation to
an individual career, here’s a look at the

16

history of licensure in the U.S., the value
of the PE and challenges to the current
licensing system.

History

It is common to see professions and
occupations regulated through a licen-
sure system, but it wasn’t always so. As
late as the early 1900s, anyone could
practice engineering, and this put pub-
lic safety at risk. Engineer David Stein-

man recognized the risk to the public
and was concerned about the situation,
so he began advocating for a licensing
system for the competent and ethical
practice of engineering.

In 1935, Steinman said: “The techni-
cal problems of civil, mechanical, electri-
cal, mining and chemical engineers are
divergent; but the professional problems
are alike. The technical societies, for the
best fulfillment of their essential purpose,
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This graph shows the average salary of engineers based on if they have a PE license or not

and how long it has been since they earned a B.S. in engineering. (Red: engineers with PE

licenses; blue: engineers without PE licenses.) American Association of Engineering Societies

are divided on lines of differentiation of
technical branches or specialties. This
division into separate organizations, with
diverse traditions and viewpoints, pre-
vents effective united effort for the inter-
ests of the profession. A single national
professional society with solidarity of
purpose and concentration of strength
is needed to effectively provide for the
professional interests of the engineering
profession.”

Professional licensure is a responsi-
bility delegated to each state by the U.S.
Constitution, but Steinman saw the need
for an organized effort to establish profes-
sional engineering licensure across all the
states. To reach this monumental goal,
Steinman crafted a framework for creat-
ing the National Society of Professional
Engineers (NSPE). It was then founded
in 1934 with the mission of advocat-
ing for establishing PE licensing in all
the states to protect engineers (and the
public) from unqualified practitioners,
build recognition for the profession, and
stand against unethical practices and
inadequate compensation.

In 1907, Wyoming become the first
state to adopt a licensing system. By
1959, when Alaska and Hawaii were
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granted statehood, all 50 states had
licensing systems.

In 1920, as state licensing boards rec-
ognized the need for a national council
to make rules and laws more uniform
and promote mobility of engineering
licenses, the National Council of Exam-
iners for Engineering and Surveying
(NCEES) was created. Today, the coun-
cil's members are comprised of the 69
engineering and surveying boards from
all U.S. states and territories. Through
NCEES, states and territories have
worked to provide uniform model laws
and rules, promote professional ethics
among engineers and shape the future
of professional licensing. For more than
100 years, public health, safety and wel-
fare have been improved by the protec-
tions provided through engineering
licensure laws.

The Value of the PE

Through rigorous standards for edu-
cation, experience and examination, the
PE license protects the public health and
safety from unqualified practitioners.
But what does it mean to individual
engineers? Simply put, it means options
and money.

Although a PE license is not required
for all engineering jobs due to industry
and government exemptions, it is required
for many. In many states a person must
hold a PE license to own an engineering
firm, provide consulting services and to
call themselves an engineer. If someone
chooses not to obtain a PE license by earn-
ing a degree from an approved college or
university, passing the necessary exams
upon graduation and working under a
licensed professional engineer for the
prescribed time, they limit their options
for employment and most likely reduce
their earning potential.

In the rapidly changing world, young
professionals and students should keep
all options open and available. Obtaining
a PE license does just that. Data clearly
shows that engineers with PE licenses earn
more money than those who don't.

For example, at my firm, the career lad-
der for engineers starts at an Engineer 1
(a new graduate) and progresses up to
an Engineer 8, with pay increasing as a
person moves up the ladder. To move to an
Engineer 2 position, a person must pass a
Fundamentals of Engineering (FE) exam,
which is also a requirement in earning a
PE license. To advance to Engineer 4, they
must get a PE license.

An Engineer 4 makes significantly more
money than an Engineer 1 or 2. More
money and more responsibility equate to
challenging and rewarding opportunities
and job satisfaction.

Pressures for Change

If a PE license is so valuable and neces-
sary, why are there so many exemptions?
Why are state license boards under con-
tinual fire to abolish licensure? Perhaps a
change is needed so that the license’s value,
and the protection it affords to the public,
remains constant in our ever-changing
world.

The debate over the government’s
role in regulating occupations and
professions has recently come to the
forefront. According to the Bureau of
Labor Statistics, occupational licensing
directly affects nearly 30% of U.S. work-

17


http://machinedesign.com

PE License and Engineering

Engineer

Enginee
riv
Must
have
obtaine

Enginee
rv

d PE
License

%

|
Enginee
r Vi

Enginee
r Vil

Enginee
r Vil

Some companies have strict hierarchies that place demands on engineers as they progress up the

promotional ladder.

ers, including barbers, cosmetologists,
florists, interior designers and many oth-
ers. Although the work of professional
engineers—like that of doctors, registered
architects and attorneys—clearly affects
public health, safety and welfare, it is not
uncommon for state legislatures to catego-
rize highly educated and trained PEs with
barbers and cosmetologists in the debate
over eliminating occupational licenses.

For example, 2015 model legislation
championed by the American Legislative
Exchange Council (ALEC), an association
of state lawmakers that supports private-
sector interests, led to a recommendation
that would have eliminated PE licenses
in Indiana.

As the result of extensive advocacy
efforts by the Indiana Society of Profes-
sional Engineers and NSPE, the Indiana
Job Creation Commission, inspired by
ALEC’s model law, rescinded its troubling
recommendation to eliminate licensure of
professional engineers. However, nearly
identical versions of this legislation were
quickly introduced in several other states,
and variations of that legislation persist
today across the country.

Although ALEC’s legislation does not
specifically target PEs, it opposes occu-
pational licensure in general. This broad
attack undermines PE’s value and unin-
tentionally affects engineering licensure.
Clearly this is an attempt to muddy the
difference between occupations and pro-
fessions. Much work remains to be done
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here is no doubt

that new and
better technologies
will continue to
be'developed and
implemented, often at
breakneck speeds. And
while new technologies
aren’t inherently

bad, they should be
developed so that the
public health, safety and
welfare are protected.

in educating the public and especially
legislators on what licensed professional
engineers do and why they are critical to
the continued health, safety and welfare
of the public.

In dissecting this issue, it is impor-
tant to first understand the form these
challenges take when introduced to
state legislators. The repeated legislative
threats to our licensure system come in
various forms but can be grouped into
four categories:

« Consumer choice

o Least restrictive

o Right to earn a living

o Universal licensing

Consumer-choice legislation is the
most dangerous of the licensing threats
because it seeks to let anyone practice any
profession, regardless of whether they are
licensed. NSPE refers to this as “buyer
beware” because it places the onus entirely
on consumers to determine if someone is
qualified to practice engineering. This is
problematic as the public generally doesn’t
understand engineering and how to select
qualified professionals. Additionally, the
work of engineers affects not just the
individual buyer; in many cases it also
affects the public at large. For instance,
do consumers have a say in selecting the
engineers who will design the bridge they
will drive over or the trains and planes
they will ride in?

Legislation commonly referred to as
“least restrictive” is also a significant threat
because it assumes market competition
will protect the public. This assumption
removes preventative measures in licens-
ing regulations intended to protect the
public. The only recourse for consumers
comes after something has gone wrong.
Even then, consumers are limited to legal
actions.

Right to earn a living legislation comes
primarily from the American Legislative
Exchange Council. ALEC has developed
model legislation that requires a state’s
licensing boards to review all licensing
regulations. Typically, this type of legisla-
tion uses the “least restrictive” approach
described above.
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The fourth type of legislative threat comes in the form of uni-
versal licensing. These bills are not a threat in and of themselves,
but they occasionally include language that lowers the standards
required for licensing. For example, they may let applicants
substitute work experience for education or may not require that
the applicant’s original licensing state have the same education
and experience requirements. Sometimes this legislation seeks
to prevent a state from requiring a state-specific exam, which
is problematic for states such as Alaska, Florida and California
that require additional technical knowledge to address local
issues, such as seismic activity.

Emerging Fields
There is no doubt that new and better technologies will con-
tinue to be developed and implemented, often at breakneck
speeds. And while new technologies aren’t inherently bad,
they should be developed so that the public health, safety and
welfare are protected. Ensuring the ethical development and
testing of new technologies, such as autonomous vehicles, and
including a professional engineer in developing and deploying
those technologies can help. To date, much of the discussion
on emerging technologies has been about their capabilities and
perceived public benefits, but many questions remain unan-
swered, especially around ethics:
« How will these technologies affect our behavior and inter-
actions?
« How can we guard against mistakes?
o How do we eliminate bias in these technologies?
o How do we keep technology safe from safe from terrorists
or countries with ill intent?
« How do we protect against unintended consequences?

Answers to these questions and many others must be found
so the considerable risks can be mitigated, and society can reap
the full benefits of emerging technologies. The public’s interests
are best served when licensed professional engineers oversee the
design, development and deployment of emerging technologies
to address uncertainties. Engineers as a profession and individual
professionals should contribute to these emerging fields and use
their knowledge and experience for the greater good.

Professional engineers should use their influence and prestige
to mentor others and help develop future engineering leaders.
Engineers who have not obtained their PE licenses should learn
more about the process and the opportunities a license provides.
And engineers should help elected officials and decision-makers
understand the value of engineering and its impact on people’s
daily lives. m

THIS IS THE SECOND PART of a four-part series on how engineers
must adapt in these changing times. Part | covers the challenges of
engineering, Part lll covers personal and professional development,
and Part IV looks at risk-taking.
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to develop tailored solutions to
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better tomorrow.
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Louis Pinkham
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MARIO DeVINCENTIS | Engineering Manager, Schneeberger Inc.

From design to prototype to installation, i »
specifying linear motion in the medical '-'

device field is as exacting as its role ;
in helping find cures and save lives.

Schneeberger, Inc.
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Linear Motion a Lifeline
In Medicine

Medical and clean-room applications carry specific design and operational challenges.

ife science, medical and biomedical
equipment manufacturers must
constantly pursue improvements
in advanced technology, workflows
and processes to pursue competitive
pressures and market growth. But progress
cannot only focus on expanding success;
it must also ensure precision, reliability,
functionality during operation—the
prevention of in-use failures.
Neglecting improvements and safe-
guards in one seemingly minor compo-
nent of in-process linear motion systems
can generate consequences ranging from
inconvenient to catastrophic. Manufactur-
ers, as well as users, must remain vigilant.
With the proper focus, next-generation
linear motion systems can be specified,
designed, installed and maintained to
advance and ensure the benefits of life sci-
ence, medical and biomedical equipment
in vital and even lifesaving applications.

Consequences

Because reliable linear motion is an
operational necessity, equipment man-
ufacturers and equipment users must
monitor even relatively rare failure risks
in linear motion components or systems
throughout the process. This concern
includes equipment ranging from DNA
sequencing to bioprinting to atomic force
microscopes (AFMs).

The stakes are enormous.

Failure of a single part or system can
cost equipment users hundreds of thou-
sands of dollars for even a relatively short-
duration downtime event. Depending on
location, severity and response time for
repair or replacement, costs could mount
to a great deal more.
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The personnel safety risk is another par-
amount concern. While rare, design flaws
or failure to follow operational safeguards
can lead to anything from pinch points to
runaway stages and cause damages from
crushing injuries to electrical shock.

Specification and Design

Linear motion manufacturing facility
be fully ISO-certified to ensure consis-
tency in all its key processes. In addition,
meticulous prototype builds help uncover
steps that are key to maintaining the per-
formance and the reliability of the finished
motion component or system. Missing
or not correctly performing any of many
small, crucial steps in assembly or testing
could ultimately lead to a failed system
in the field.

Many manufacturers also establish
targets that translate into many years
of reliable service before an equipment
upgrade. It is therefore important to
properly calculate component service
life. Because duty cycles may vary from
application to application, service life is
stated in kilometers traveled for many
linear motion components. The linear
motion maker must then translate that
calculation into various decisions about
the product.

For example, one widely-used cable
specifies more than 10 million flex
cycles if a 50-mm or greater bend radius
is maintained. But, if the bend radius is not
correctly sized, particulates falling from
the cable or stress on the cable tracks or
connectors could conceivably cause early
failure in the process (especially where
maintenance schedules are not strictly
observed).

Consider Customization

Off-the-shelf parts play a critical role
in many equipment assemblies. One con-
cern, for example, is that a stock linear
motion stage element may not have been
designed and constructed to work with
the precise combination of other compo-
nents and structures that the supplier is
assembling. Unexpected incompatibilities
may arise.

The question is: Will a manufacturer
catch issues during its routine design,
quality control and inspection protocols?
Probably. But not certainly.

Often, only customized offerings can
meet the objectives of specific perfor-
mance and design requirements. They
allow the manufacturer to focus on
the design aspects of the stage that the
application requires, specifically tailor-
ing factors from speed to acceleration to
stability. They can even reduce cost by
eliminating unneeded features that come
standard with an off-the-shelf stage. And
they ensure an integrated solution without
hidden incompatibilities.

Suppliers should look for true “spec-
sheet-to-prototype-build” control of their
order from the linear motion manufac-
turer. Such intelligent customization
is vital to anticipating and eliminating
product shortcomings, avoiding road-
blocks in integration and preventing
failures throughout.

Specify products with the precise size,
shape, coating or material the job demands.
And insist on solutions that meet the
unique targets for accuracy, speed, flat-
ness, preloading (to increase stiffness by
eliminating internal clearances), service
life, maintenance levels and price.
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Linear Motion

Sometimes, more innovative materi-
als may also help reduce risks in specific
custom designs. For example, carbon
fiber construction can optimize structural
strength, stiffness and stability (despite
its reduced weight and thickness). At the
same time, ceramic bearings may be a via-
ble solution for specific lubrication issues.

Handle With Care

Once a linear motion component des-
tined for a specific application arrives on
the equipment maker’s floor, other risks
can arise.

Linear motion manufacturers may be
called in to solve a host of problems aris-
ing at this intermediate stage. For example,
alinear motor may suffer a binding prob-
lem, where the coil traveling inside the
motor track is rubbing against the track
in its travel. This might be caused by a
handling issue due to jarring that slightly
shifts the coil or the track out of align-
ment. It is possible the saddle—the mov-

ing stage segment—may get bumped and
suffer distortion. In building the larger
tool, screws that are too long may be add-
ed, pushing through one linear motion
plate into another, causing scratches and
the risk of unpredictable forces during
operation. It also is possible a coil may
be unscrewed from its mounting to allow
access to run an additional cable, then
re-screwed incorrectly.

Such mishaps run risks ranging from a
slight degradation of performance in the
process to burnt-out motors and major
downtime events. Surface preparation also
merits close attention. Tolerances must
match in all particulars.

In some cases, a manufacturer build-
ing tools for these processes may source a
linear motion component constructed for
flatness of travel, say 0.0005 in. (12.7 um).
But the toolmaker then bolts that com-
ponent down to a larger assembly with a
flatness of only 0.005 in. (127 um). The
consequent twisting of the stage may be

almost imperceptible. For example, this
may cause binding of the bearings result-
ing in premature wearing of the bearings,
additional forces on the ball screw or
higher power requirements from linear
motors resulting in excessive overheating
and potential failure.

Get Grounded

Ensuring that all components in the
linear motion system have proper electri-
cal grounding is another precaution that
manufacturers can undertake to prevent a
future problem. Such an oversight might
result in electrical shock risks for opera-
tors. But it can also have an impact on
system performance.

A ground loop in the system that feeds
back through the ground path could
induce false readings in the encoder so
that a component only travels 1 mm, but
the controller registers travel of 100 mm.
If the oversight is missed, for example,
positional accuracy may result in errors

50 YEAIIS

AND STILL GROWING!

~ NEW FACILITY/COMING SPRING 2022
“ElI(IIARTWINIlIANA

22

CALL US TODAY!

800-803-4489

WWW.TRIMLOK.COM
INFO@TRIMLOK.COM

6855 HERMOSA CIRCLE
BUENA PARK, CA 90260

4

JANUARY 2022 MACHINE DESIGN


http://www.trimlok.com
mailto:info@trimlok.com

in the readings of the instruments leading
to inaccurate analysis.

Transport and Installation
The relatively low resistance of linear
motion systems to impact loading was
discussed earlier. The points of most
significant risk naturally occur in three
periods:
« During transport from linear motion
supplier to equipment tool maker;
o During arrival and incorporation
of the system into the equipment
tool; and
o During transport of the finished
equipment assembly to the process
floor and installation.

A reliable, experienced linear motion
supplier can significantly decrease the
chance of shock damage during the first
phase. Supplier experts can ascertain
manufacturing space constraints early,
so they do not design a stage that is too
large or too heavy to be easily assembled
in a cleanroom or manufacturing floor.
They can also plan transport equipment
usage (cranes, dollies, etc.) so that the
stage can be safely transported from crate
to tool, minimizing the risk of injury to
onsite personnel, as well as the chance of
damaging impacts.

Finally, during installation, the linear
motion system or the relevant portion of
the tool can be equipped with the neces-
sary passive isolation measures (such as
elastomer feet or pads) or active isolation
dampers (sensor-adjusted airbag systems)
to reduce the chance of excessive shock or
vibration during subsequent operations.

In the Clean Room

For both the first and second phases,
the linear motion supplier should follow
best practices in constructing transport
crates and bagging systems. For example,
one leading supplier envelops the sys-
tem in two bags, one applied within the
nitrogen atmosphere and the second in a
cleanroom, for transport. They then pro-
vide special rigging and carts for delicate
transport transfers.
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In the third phase, if the system will ~ Lubrication

be placed on the tool assembly from Although linear motion systems usu-
above, the tool makers’ crane may suffice.  ally run cycle after cycle without trouble
However, if a more challenging sideload  or extra attention, a small amount of
maneuver is necessary, the supplier pro-  regular maintenance is always critical.
vides a specialized chamber crate, which ~ Here there are three keys to effective
can be bolted to the side of the tool until  maintenance: lubrication, lubrication
mounting is accomplished. and lubrication.
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Linear Motion

Every linear motion system supplier
ships their product with a specified relu-
brication service cycle. Yet, human nature
being what it is, many problems can be
traced to simple failures to follow that
recommended cycle. Without necessary
lubrication, friction stresses mount and
eventually cause extremely undesirable
events—such as shutdowns or motor
burnouts.

Other lubrication issues include pre-
mature failure of the bearings resulting
in reductions in performance such as
straightness, flatness, pitch, roll and yaw.

Moreover, not all vacuum greases are
created equal. Different systems may
require different formulations, such as
those marketed by Kliiber, Barrierta and
Krytox.

It is important to use only the correct
grease on each machine. Take great care
never to mix incompatible oils or greases.
This includes using different greases when
servicing a machine from one cycle to

the next. This will change the required
viscosity, often resulting in the buildup of
a gummy, cement-like material that is the
last thing to desire in delicate equipment.
If the material also includes particulates
from an over-flexed cable, a cable carrier
or even elsewhere, usually rail failure will
soon result.

Performance Roadmap

In response to demands from equip-
ment manufacturers, linear motion equip-
ment makers are continually working to
push the envelope in performance. But
first, they must ensure that any improve-
ments do not inadvertently increase the
risk of linear motion failures.

A good linear motion supplier will
supply a “performance roadmap” high-
lighting elements of the system that can
be designed not just for current require-
ments but with the performance capacity
for next-generation use. This commitment
is especially critical in the manufacture of

advanced life science, medical and bio-
medical technology.

Linear motion process systems may
not be the most prominent elements in
most advanced technology equipment,
and nor are they typically a top-of-mind
concern for most users. But their fail-
ure can have severe consequences for all
involved. Fortunately, proper attention
to design, installation, operation and
maintenance can ensure linear motion
systems play a vital role in the continu-
ing critical—and perhaps even lifesav-
ing—successful operation of the most
advanced life science, medical and bio-
medical equipment. |

MARIO DEVINCENTIS is engineering man-
ager at Schneeberger Inc. He is well-known
in the area of linear technology, with 30 years
of experience in system development, system
manufacturing and applications engineering
works to identify opportunities and optimize
processes.
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LONG-LIFE BELTS MOVE HEAVY LOADS

Introducing the VMZ
Magnetlc Flow Sensor

Our Magnetic
Inductive flow
meters are designed
foralltypes of
media and measure
flowregardless of
viscosity. Usedin
chemical dosing,

volumetric water
flow and any other
applications where
high accuracy

When a competitor’s belts failed after only nine months
service in a large postal distribution center, Dura-Belt's
Long-Life HT belts replaced them.

later, HT belts are still going strong -- moving your mail on

is desired.
conveyors that run 24 hours/day, 7 days/week. EMM, VM1, AN ek
* Nomoving parts
Even though some postal tubs have soft bottoms and carry * Wide variety of sizes available N E—
. . * Multiple output signals
over ngght lqads, HT belts t?k.e the pupmhmgnt and keep B e ep A
the mail moving. Over 12 million are in service on pow- - Viscosity Independent measurement
ered-roller conveyor systems. For longer-life and heavier * Low Pressure Drop L —

loads, try time-tested HT (high tension) O-ring belts -- the 262 836.2695 | info@sik ‘ ik
only ones colored "Post Office Blue™. L i (-3l rusa.com

800-770-2358 614-777-0295
Dura-Belt

Fax: 614-777-9448 www.durabelt.com
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Design with the End in Mind

Early troubleshooting of small details can avoid problems down the line.

DESIGN AND CONSTRUCTION of control
equipment for a linear motion system holds
the greatest potential for causing mishaps
down the line. While issues such as improper
wiring can crop up, the myriad steps of pro-
gramming the control and integrating the hard-
ware and software demand the most care.

Among the questions to ask:

e Are all limit switches—with sensors that
protectively trigger on or off states when
the stage hits a point, such as a hard
stop for limit of travel—ordered as an

option if a stage is a stock purchase?
Were all properly set, correctly oriented
(with plus or negative limits sent to left or
right pins, as applicable), suitably con-
nected to the controller and appropri-
ately used?

Are limits for the electrical current set
to the proper levels? Is the stage cor-
rectly tuned?

Is the velocity limited so that it never
exceeds the specified limits of any com-
ponent in the system?

A mistake here might even lead to a run-
away stage in the application. If the moving
part loses communication with the controller
and starts moving on its own volition, it can

GO TO MACHINEDESIGN.COM
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reach the point where it goes beyond the
desired end of travel and impacts another
part of the machine.

Troubleshooting Issues

In a more likely scenario, a control design
oversight could lead to an overcurrent situa-
tion and cause motor burnout. For example,
suppose the limits are not correctly specified,
and during travel, a motor-driven compo-
nent (such as a stage or table) is physically
impeded by an unexpected object on the ralil
(a fallen screw, an operator’s hand, its end
of travel, etc.).

In this case, the motor may draw more and
more amperage until it burns out. The result
is equipment shutdown, disassembly, and
service or replacement. All of these outcomes
include significant downtime and costs for
that part of the application.

An even subtler problem may arise if the
control designers neglect to consider every
possible condition that could occur dur-
ing linear motion equipment operation. For
instance, a three-axis linear motion compo-
nent might perform perfectly during routine
operations through thousands of iterations.

But in what might be an exception-
ally uncommon configuration with no limit

Ibreakstock/Dreamstime

switches set (such as when the X, Y and Z
axes all happen to be at their very lowest
points of travel simultaneously), the moving
component may run into a structure in its
surrounding environment. Not accounted for
in planning, this could include hitting a nearby
post or holder or dispenser.

Linear bearings are excellent at accommo-
dating continuous dynamic and static load-
ing, but not impact loading. If a linear motion
component hits something at high velocity, it
generates what could well be an out-of-spec
impact load. Potentially a single such hit could
destroy every bearing in the system.

Do not think in terms of buying even the
best single component. Instead, focus on
creating a complete metrology solution from
the floor up to the point of measurement.
Besides highest-performance cross roller
bearings to provide extreme smoothness and
speed, seek a solution that takes ownership
of the entire assembly.

This includes not just the stage but the
properly isolated frame to which it is mount-
ed. This also includes state-of-the-art active
dampening measures. This kind of integrated
technology helps ensure solid control of both
component movement and any ancillary
vibration. ®
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3D Printing & CAD
BOB VAVRA | Senior Content Director

Additive Manufacturing
Accelerates Racing Solution

3D Systems teams up with Formula 1 car designers for a printed accumulator.

ormula 1 racing cars can reach

speeds of more than 220 mph, so

parts reliability is a critical con-

sideration. The weight of the car
also is important, which leads car design-
ers to develop innovative solutions to meet
both requirements.

The Alpine 1 racing team designed a
hard-line damper, which is part of a rear
heave damper in the rear suspension sys-
tem inside the car’s gearbox main case. A
long, rigid piece of tubing, the accumula-
tor stores and releases energy in order
to average out pressure fluctuations. The

3D Systems and’ JamesteohartiDréamstime.,
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performance of the line damper is related
to its internal volume, and as such the
length of the component.

The Application Innovation Group
(AIG) at 3D Systems developed a design
and manufacturing process for the com-
ponent using titanium for both strength
and weight. It uses additive manufactur-
ing (AM) to save space and weight while
achieving the required tolerances. “We
designed this part to be as volumetri-
cally efficient as possible, and to share
wall thickness between adjacent tubes,”
said Pat Warner, advanced digital manu-

facturing manager at Alpine F1 Team in
a press release. “Achieving this volume is
only possible with AM.”

The final titanium dampening coil
used 3D Systems’ DMP machines create
a strong, precise part that is both clean
and repeatable for future needs.

The lessons learned from this high-
speed challenge have implications for
other AM projects in automotive and
elsewhere. Machine Design discussed
some of those applications with Kevin
Baughey, segment leader for transporta-
tion & motorsports at 3D Systems.

rmance of its:car as much as possible.
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Machine Design: First, talk about some
of the complexities faced by Formula 1
racing teams as they pursue both speed
and reliability. How has additive manu-
facturing in general helped meet these
goals?

Kevin Baughey:
In terms of helping
with speed and reli-
ability, AM allows
Formula 1 teams
to iterate designs
in a matter of hours,
which allows them
more testing cycles
to ensure the parts

Kevin Baughey
3D Systems

are working prop-
erly. AM also optimizes the constrained
time teams have for wind tunnel test-
ing by rapidly printing and integrating
parts into the model. Turnaround time
between races is extremely tight,and AM
is significantly quicker than traditional
manufacturing to help facilitate having
parts ready for the next race and those
that follow.

MD: Let’s now talk about the specific
titanium hydraulic part you’ve devel-
oped for the Alpine F1 team. What does
it do for the car? What was needed in
terms of design improvements to help
improve its performance?

KB: For the hydraulic accumulator,
specifically a rear heave fluid inerter coil,
the Alpine F1 Team designed a hard-line
damper, which is part of a rear heave
damper in the rear suspension system
inside the gearbox main case. A long, rigid
piece of tubing, the accumulator stores
and releases energy in order to average
out pressure fluctuations. As such, the
performance of the line damper is cor-
related to its internal volume, and thus
the length of the component.

Additive manufacturing enabled the
Alpine F1 Team to maximize the length
of the dampening coil while packaging
complete functionality within a restricted
space. The final design would be impos-
sible to produce using any other method
due to tight tolerances and shared wall

GO TO MACHINEDESIGN.COM

thickness between adjacent tubes. Being
able to handle the volume while fitting
it in the tight packaging space was only
possible utilizing AM.

MD: One of the inherent advantages
of additive manufacturing is its rapid
prototyping capabilities. How did you
work with Alpine’s engineers to evaluate
and test various design iterations? And
how long did that process take?

KB: That process is continual. Design
iteration timelines differ depending on
the application, with some parts only
being used for a single race and others
that are used throughout the season. 3D
Systems works closely with the Alpine F1
Team’s designers and engineers on the
schedule they need to meet, and then we
maximize the time available for iteration,
fit and function testing, and aerodynamic
testing.

A race team

will utilize
several different
AM technologies for
prototyping and end-use
parts. Stereolithography,
powder sintering of
metals and plastics, and
extrusion will all be
implemented in some

capacity”

Additive manufacturing enabled the Alpine
F1 Team to maximize the length of the
dampening coil while packaging complete
functionality within a restricted space.

3D Systems

MD: What other technologies are
involved in bringing these designs to
the race car? And what other consider-
ations are involved in both the design
and production process?

KB: A race team will utilize several
different AM technologies for prototyp-
ing and end-use parts. Stereolithography,
powder sintering of metals and plastics,
and extrusion will all be implemented
in some capacity. Some key consider-
ations in design and production are in
the areas of lightweighting, complex part
design and constrained packaging space,
as AM excels in producing parts with high
strength-to-weight ratios, parts with sharp
edges and intricate curved designs, and
parts that are constrained in the space
they need to fit into, like the hydraulic
accumulator.

MD: What lessons has 3D Systems
taken from this experience that you
can apply to other customers? And as
manufacturers explore AM for their own
facilities, what are some of the key ques-
tions they need to ask?

KB: Each application that is solved
with AM represents a learning
experience for us. Years of optimizing
part design have provided us the
expertise to balance part performance
with the correct weight and mass
needed. Designing for additive is unique
in that conditions like shrinkage and
growth in the build chamber have to
be accounted for in the initial phases of
design. Understanding this allows us to
pass along best practices to customers
in other industries.

In addition, working closely with
manufacturing environments allows us
to answer many key questions, such as
how much space will be needed for an
AM department, what types of post-
processing equipment will be utilized,
what precautions have to be used when
handling powder or resin, and how will
AM equipment work into an integrated
production workflow that includes tradi-
tional manufacturing, CNC machines and
testing/inspection equipment. W
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Plastics Help Solar Power
Reach Potential

From energy chains to lubrication-free connectors, applications are emerging.

s the world pushes ahead

with demand for carbon-

neutral technologies, the

drive for developing solar-
powered products is rapidly advancing.
While many solar energy applications are
well-known, engineers are just beginning
to scratch the surface on the number of
potential solar applications. The scope of
the projects ranges between wastewater
plants that are the largest in the world
to trash bins that are about as big as an
outdoor grill. Even more have yet to be
discovered.

Many of these solar applications are
including plastic components. Besides
their self-lubricating properties, many
engineers have discovered that such
products extend service life, resist ultra-
violet rays and are extremely lightweight.
Officials at igus, the Germany-based
manufacturer of motion plastics, believe
the potential for more solar applications
will emerge.

“We're going to see products using solar
energy continue to increase,” said Richard
Won, igus’ Industry Manager for Renew-
able Energy. “The United States, especially,
has huge potential. There are a lot of big
companies in the U.S. doing business all
over the world and they are figuring out
different ways to use solar power.”

Solar and Wastewater

One of the most unusual applications
centers on how solar energy is being used
to manage wastewater in plants ranging
from Egypt to Colombia to the United
States. A unique system developed by
HUBER uses solar energy in a sludge
dryer that dramatically reduces the costs
for sewage disposal.
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The Bahr El-Baqar drainage canal in
Egypt is considered one of the most pol-
luted tributaries in the world. Industrial
waste and sewage from Cairo, along with
agricultural runoff, pesticides and fer-
tilizers, end up flowing into the drain.
Water quality scores range from 37-48,
a rating that is marginal or poor. Much
of the water is used for irrigation and
fishing.

This is where the HUBER system has
made a huge difference, The system
includes 128 sludge turners and can accept
approximately 490,000 tons of sludge per
year. The system, which cost approximate-
ly $700 million, is constructed on more
than 39 acres.

The SOLSTICE system from HUBER
works in 16 greenhouses in the Egyptian
system. The turner travels on rails and
repeatedly rearranges the sludge on the
ground. During the movement, the sludge
is dried by solar energy. At the end of the
drying lane, the sludge turner picks up the
dry granules in the tool that repositions

the sludge during its forward movement.

The dry material is relocated to a recess
in the ground, then collected and trans-
ported to a container.

While the Bahr El-Baqar system is
the world’s largest, similar systems have
been installed in Sanford, Fla. and Toole,
Utah. In warm and cold climates, com-
munities are turning to solar dryers to
reduce sludge disposal costs and protect
the environment.

Long Travel Energy Chains

The SOLSTICE units include self-
lubricating and durable energy chains
manufactured by igus. Besides those
advantages, easy installation and main-
tenance of the e-chains were important
factors for HUBER in the design of the
system.

“Energy chains are the best solution for
cable guidance on long travels,” said André
Grofler, HUBER SE product manager. “It
requires little room, protects the cable and
is easy to install and maintain.”

Engineers considered festoons but
found the energy chains to be a better

The HUBER Sludge Turner SOLSTICE units work in greenhouses, and the turner travels on
rails and repeatedly rearranges the sludge on the ground. During the movement, the sludge
is dried by solar energy. The system takes a solid mixture that is 78% moisture and water
and 22% dry solids and converts it to 75% dry solids. igus
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solution. “The problem with festoons is
that the cables are always moving,” GrofSer
said. “The movement puts stress on the
strands and necessitates more mainte-
nance than is the case with energy chains.
The festoon also hangs in the air, causing
obstruction, and its trolley takes up valu-
able space”

The e-chains also contain igus chain-
flex cables, which provide dependable data
transfer and energy supply. The energy
chains were delivered with the cables
already installed.

Three individual cores and a CFPE
cable, all with a TPE outer jacket, ensure
connection to the cable. Data exchange
is with an igus CFBUS cable with a PUR
outer jacket, and those cables are designed
specifically for use in energy chains. They
also include an abrasion-resistant outer
jacket and special interior stranding.

Pre-assembly allowed for faster instal-
lation. With the cabling already in place,
the number of suppliers was dramati-
cally reduced and made on-site installa-
tion faster and easier. To reduce delivery

costs, the fully equipped energy chains
were placed on a drum and loaded into
containers.

“This allowed us to save space and
reduce shipment costs, and that was
significant in a project of this size,” said
Michael Offner of igus.

Pedestal Connects PV Platforms

An adjustable bearing consists of two
half-shells made of plastic from igus—
housing connected to the metal frame and
an inner part mounted inside. The igus

Solar Transportation Challenges

(et Students Moving

BY LAND AND BY WATER, solar energy is changing the way
people go about their travel. Young and aspiring engineers, in
particular, are helping to develop transportation equipment that
runs on the sun.

Students founded the University of Minnesota Solar Vehicle Proj-
ect in 1990, and three years later designed their first vehicle. Since
then, the team has built 13 vehicles and raced in 30 solar challenges
in three continents. The team finished second in a competition in
August in a race from Independence, Mo. to Las Vegas that covered
nearly 1,000 miles.

Students from Minnesota used the igus chainflex cables, while the
boat includes iglide bearings in the steering assembly. The students
took advantage of the lightweight and self-lubricating properties of
the products.

The car designed by the students in Minnesota “is one of the
most ambitious cars we’ve made in a while,” team member Shane
Spangler said. ““The igus components were used in cabling for the
solar panels and high-voltage BUS cables. The chainflex is very
flexible and can get into very tight spaces.”

“A lot of companies in the United States are using solar power
technology,” said Spangler. “My goal in life is to help impact climate
change. | don’t see myself as a manager at a car company, but | do
want to have an impact. Everything is going to need to be powered
by renewable energy. We have to find ways to do that.”

Students in Poland’s Wroclaw University of Science and Technol-
ogy developed a solar-powered boat. Wroclaw is the fourth largest
city in Poland and offers some unique advantages for testing boats
of any kind. Located on the Odra River, it is referred to as the “City

of 100 Bridges,” as the river and its tributaries meander around 12
islands in Wroclaw.

The team from Poland used double flange iglide J bearings in the
steering system. The bearings are lubrication-free and seawater-
resistant. The bearing offers low wear at low to medium pressures,
and also wears low against different shafts.

“igus bearings ensure long life,” said Dominika Dewor of the student
boat team. “They reduce overall system weight, eliminate lubricants
and are easy to install.”

Both teams were supported by the Young Engineers Support
(YES) program, which gives students access to free and discounted
product samples. The program is designed to foster the mechanical
design ideas of students with a passion for engineering in high school
or college. Students in the program have developed a wine storage
product designed by students at Gsechs University of Applied Sci-
ences in Hamburg.

Students at an engineering school in Poland designed a solar-
powered boat that included lubrication-free and seawater-resistant
bearings from igus. igus
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Plastics and Solar Power
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The solar tracker includes unique pedestal bearings from igus that connects the profiles of
the PV system along with a metal bracket manufactured by ZIMMERMANN. igus

parts are made of lubricant-free and UV-
resistant high-performance plastic that are
extremely robust even when exposed to
high temperatures or dirt. The upper part
is a metal bracket manufactured by ZIM-
MERMANN. The division into a lower
and an upper part allows for easy assembly

Despite its low overall weight, this
solution is suitable for storing loads of
up to 1.5 tons. Due to the overall struc-
tural design, the rows of solar panels in
the ZIM Track System can be up to 96
meters long. The ZIMMERMANN PV
trackers are located in Europe, Australia

Floating photovoltaic systems are
more common overseas, where space
for ground-mounted systems is in
short supply. The National Renewable
Energy Laboratory in the United States
estimates photovoltaics could generate
about 10 % of the nation’s annual elec-
tricity production.

Smaller Scale Projects, Too

Smaller projects that also require solar
power still have significant needs.

A company in Finland, Finbin, devel-
oped a trash compactor that significantly
reduces operating costs and the ecologi-
cal footprint. The technology ensures that
waste is compressed in a ratio of 6:1. The
bins, approximately as tall as a standard
outdoor grill, can hold over 1,200 liters
of litter.

Engineers designed the units with
plain bearings from igus for the hatch,
pedal and pedal rods. The bearings are

and disassembly. and South America. made with igus iglide G material, which

are wear-resistant as well as resistant to

dirt and dust. The bearings are used in a
wide range of applications from medium

Precision Motion Sub-Systems

to high loads, such as agricultural and
other machines, automotive, and sports

' - : _ and leisure equipment.
PI provides precision motion and automation

The device illustrates the creativity with
sub-systems based on ty

; . . . which engineers are working to develop
m Air Bearings and/or Mechanical Bearings

m Standard and Custom Gantries

m EtherCat -based Motion Controllers

m Cartesian Robots and Hexapods

m Linear Motors, Voice Coil, Piezo Drives

more products that rely on solar power.
There have been prior industrial revolu-
tions, and it now seems the world is begin-
ning a new one that relies on renewables.
There are challenges, but there are also
opportunities.

“There is no limit on what can be

10-axis touch panel test system based on a compact
hexapod, linear motor stages, and a voice coil actuator
_ with force and position feedback

achieved through the use of solar energy,”
Won said. “There are a lot of great inno-
vations in the pipeline. Lubrication-free
products that are resistant to dirt and
dust, lightweight, durable and extensively
tested are tremendously beneficial to any
project that is looking to implement solar
power” |

6-axis hexapods for alignment, optics,
stabilization, photonics, and metrology

THOMAS RENNER writes on engineering,
building, construction, architecture and other
trade industry topics for publications through-
out the United States and Canada.

s .
). Francisco! py designs and manufactures precision motion systems at locations in the USA, Europe, and
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Asia. With over 50 years of experience developing standard and custom products based on
piezoceramic and electromagnetic drives and more than 1,300 employees in 13 countries,
Pl can quickly provide a solution for your positioning and automation projects in industry and
research,

Physik Instrumente | (508) 832-3456 | www.pi-usa.us | AskPl@pi-usa.us
ENABLING INNOVATION SINCE 1970
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One More Thing...
BOB VAVRA | Senior Content Editor

Flooded with

Information

A new sensor system has been designed to deliver sump

pump failure mode warnings.

hen you've been in

your basement after

a thunderstorm, up

to your ankles in
water because your sump pump failed,
it’s too late to think about being able to
predict the health of your pump with the
same accuracy as the weather.

Wayne, which manufactures water
pumps for homeowners among its many
other fluid management products, was
looking to solve that problem for its end-
users. The company already was working
with Naperville, I1l.-based Grid Connect
Inc. on embedded network solutions for
the existing Wayne HALO line of sump
pumps when the challenge came up to
build an app-based monitoring system
that would marry consumer needs with
pump performance metrics.

Among the electrical values that can be
measured, one of the most important is
current leakage, a key indicator of pump
health. “They’re the experts in pumps, and
we're experts in IoT and connectivity;” said
Adam Justice, chief executive officer of
Grid Connect, Inc. “When we started to
work with them, we began to unpack what
they wanted to monitor”

The result was the Wayne Basement
GuardianHALO—a smart sump pump
that is compatible with Alexa voice com-
mands and can provide consumers with
an app-based monitoring of its health.

Grid Connect already had a reputation
for power monitoring within Wayne, but
the new challenge was to put the data in
the hands of the homeowners. Consum-
ers, of course, aren’t particularly well-
versed in such things as current leakage. ..
but they do want to know if the pump
might fail soon.

“The homeowner is not concerned
with leakage,” said Anthony Linder, vice
president of operations and overseas
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manufacturing for Grid Connect. “We
understood the challenges from an engi-
neering perspective, but we also needed to
understand from a consumer perspective.
We interviewed a lot of their customers
and tried to understand that story”

“Why did they want a connected prod-
uct? It’s a Jobs To Be Done’ methodology,”
added Justice. “People don’t want a quar-
ter-inch drill; they want a quarter-inch
hole. We wanted to find the quarter-inch
hole for the sump pumps”

It also helped that Wayne and Grid
Connect had worked together on other
sump pump sensor projects. “Speed to
market was why we called on Grid Con-
nect to be our IoT development team and
manufacturing partner,” said Eric Tinne-
meyer, president of Scott Fetzer Consumer
Brands, which owns Wayne, in a press
release announcing the product launch.

Linder said the process to identify how
to turn data into consumable information
for the average homeowner tried to allay
fears, provide clear information and still
use the technology effectively. “We wanted
to display actionable steps a homeowner
could make—including consulting some-
one else,” he said. “There’s a lot of green
in the app to show the homeowner that
everything is great”

Wayne officials noted in a press release
that over time, a sump pump’s electrical
insulation and seals will break down and
the pump won't work. When the sun is
out, of course, it’s hard to tell the difference
between a broken sump pump and one
that simply isn't needed. The Grid Con-
nect’s IoT controller constantly analyzes
electrical signatures from the pump’s com-
ponents and predicts problems and alerts
the consumer when there is a problem.

“The average person cares about pump
health instead of current leakage,” Justice
said. “When they looked at the app, they

Engineers at Grid Co
measuring current leakage in a sump pump,
they could predict pump failure. They
worked with pump manufacturer Wayne

to develop an app-based monitor for the
homeowner. Grid Connect/Wayne

saw the state of the pump or it gave them
an action to perform. What people are
buying is peace of mind. We wanted to
give them better peace of mind—real-time
peace of mind?”

“People were sleeping next to their
pump,” Linder added. “They don’t have
to do that anymore”

The Engineering Challenges

Before the sump pump consumer could
get a good night’s sleep, the teams at Wayne
and Grid Connect put in a number of long
days. “We were on the road map from this
project rather than being an add-on,” said
Linder. “We operate best in a world where
we can understand their customers just as
well as they do. When we can do that, we
can exceed their expectations”

The rise in home-based apps and
the lessons learned from the work with
Wayne have Grid Connect officials con-
fident other sensor technology can be
effectively embedded in a wider range
of electrical products.

Because the finished project turns
sensor data into action, it also can turn
the aggregation of that data into product
insights, and into future product improve-
ments. “We started with a drawing,”
said Cris Codreau, Grid Connect’s vice
president of engineering and the person
who originally developed the IoT-based
Wayne HALO. “With an ever-increasing
number of pumps in the field, our data
engineers can show a correlation with
circumstances. If we know what the rain
situation at any moment, we can be aware
and alert users” W
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® SCHMERSAL

BIG THINGS COME IN SMALL PACKAGES.
AZMA40 ELECTRONIC INTERLOCK

@ Meets highest safety standards - PLe to ISO 13849 or SIL3 to IEC 61508

@ Small size - Switch dimensions: 1.5” x 4.75” x 0.75“ (40 x 119.5 x 20 mm)
Designed to fit extruded profiles used in machine guard doors.

@ Solenoid locking with 2,000 N force

@ RFID based sensor offers individual coding of actuators
Coding level “high” to ISO 14119

@ Suitable for guard locking or process locking applications

& SCHIMERSAL

@ Mounting flexibility for hinged or sliding doors
with symmetrical housing and actuator approach from 180°

@ LED Status indicators visible from three sides
® M12 quick connect

Contact us to learn more about this innovation in machine safety

Bog avesnas © SCHMERSAL

salesusa@schmersal.com THE DNA OF SAFETY
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Take
Control
with Cordis

ELECTRONIC PRESSURE REGULATION

M Cppsr

The future of proportional control has arrived—
. Resolution <5 mV and it's digital. The Clippard Cordis is a

¢ revolutionary microcontroller primed for escape
+ Accuracy +0.25% of full scale velocity from a proportional control market that

h t t.
« Real-time adjustable PID control as grown stagnan

[ f flexibili
. Integrated 0 to 10 VDC, 4-20 With unparalleled performance and flexibility

. . not possible with current analog proportional
mA signal, or 3.3 VDC serial P g prop

. controllers, the Cordis makes everything
communication o _
from calibration, to sensor variety, to future

. 0to 10VDC feedback pressure monitor : development opportunities more accessible and

less complicated.
« Virtually silent

« No integral bleed required

. Precise, Linear Digital Pressure Control
« Multiple pressure ranges from

vacuum to 150 psig < Contact your distributor today to learn more afr
¢ about how the Cordis can provide precise,
« 2.7 to 65 I/min flow control ¢ real-time control for your application, or visit

Clippard

877-245-6247

CINCINNATI| e BRUSSELS ¢ SHANGHAI
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