CAUIREEURY,

AU Slalll Fil L11€ads Lo

LIIC LLOUU WILTT LSO+ P. I\

rlUlD AOUZH

NOW SiTialrt pricuimatiC scernsors reauce
~NErgy usc and caroon €missions p.<u
Nor

MOW MIQ 1 1 WOIKS and wily
you 1I|J_jh' arit Lo Usc it J | &

DESIGN-ENGINEERING.COM SEPTEMBER 2023

SYNIHENG
RUBDUIIBRAIN

1OFONto s XabuatiooKs todisruptine

useojjmanujacturingroootics withan
InAustriavAl:



http://www.design-engineering.com

Precision

Control Solutions

Designing efficient systems involves much more than
simply understanding a few basic principles. There is
a true art to balancing the specific requirements of an
application in order to achieve the desired goals in
the best possible way. Help us understand the unique
needs of your application and together, we'll develop
something that surpasses what any of us could have
done alone.
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EPC encoders provide motion feedback for packaging, printing,
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The
Inbetweeners

When someone brings up the topic of IIoT or digital transformation, the often
quoted statistic — 70% of initiatives fail to deliver — inevitably comes up. Factors
playing into that discouraging figure include initiatives that were overly ambitious,
implemented the wrong technology (e.g. doesn’t scale, tries to be all-encompass-
ing, requires too much time/money) or simply lacked clearly defined goals from
the get go.

Those are common deal killers, but one that doesn’t gets enough attention is
more of a people problem than a technical one: People typically don’t like to change
the way things operate. My impression is there’s really only one group in an enter-
prise that relishes a new approach like IIoT and that’s engineers.

By nature, they love data, strive for increased efficiency and relish nothing more
than an intellectual challenge. Leave a thorny puzzle like digital transformation or
a scrambled Rubic’s Cube laying around, and see what happens. Like a rottweiler
with a rawhide bone, they’ll clench it their jaws, slink off to a corner and chew on
it until they get sick.

They also bridge the no man’s land between the carpeted boardrooms of IT and
upper management and the concrete halls of production and maintenance. The
problem is, being in the middle, the onus then fall on them to cajole the other layers
of the organization, whose response may range from skeptical to openly hostile.
Say “digital transformation” and management hears “profit loss”, I'T hears “cyber
threat” and the shop floor hears, “another damn thing we’ve got to do that isn’t
making product.”

In his recently published book, Myth to Realiry: Harnessing the Power of Industry
4.0 for Manufacturing Success, Jason Bean lays out what he’s seen as pivotal to
success over his 30 years in automation. To address this problem, the Cambridge,
ON-based author — who serves as Pepperl+Fuchs Canada’s IToT Market Special-
ists — recommends building an IToT team composed of receptive players from all
departments. He also emphasizes the importance of story telling. That is, framing
the task in a way inspires others to see how digital transformation will streamline
their sphere and provide the information and tools to fix their own problems.

At the end of the day, digital transformation boils down to collecting, mingling
and analyzing formally silo-ed OT, I'T, scheduling and financial data to enable
capabilities ranging from predictive maintenance to digital supply chain. For that
to happen, however, “de-siloing” the people who gatekeep that data is a crucial
initial step in any digital transformation.

MIKE MCLEOD
Editor
mmcleod@design-engineering.com
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DISTRIBUTED Al
TECHNIQUE
ACCELERATES PICKING
ROBOT TRAINING

Festo announced the successful
conclusion of a research proj-
ect aimed at making picking
robots more intelligent using a
distributed Al technique. Called
FLAIROP (Federated Learning
for Robot Picking), the project is
a collaboration of researchers at
Festo and the Karlsruhe Institute
of Technology (KIT), as well as,
Waterloo-based start-up Darwin
Al and researchers at the Univer-
sity of Waterloo.

The crux of the research looked
at federated learning, a distributed
machine learning technique that
allows Al-enabled robots to learn
from each other but without shar-
ing proprietary training data.

Typically, the process of feder-
ated learning begins with a generic
baseline machine learning model,
a copy of which is distributed
among various local robots (e.g.
three pick-and-place robots at
three different companies). As
each robot uses the baseline mod-
el to learn a specific task, their
generic models become unique.

Those changes are then con-
tributed back to a central server
where they are averaged together
to create a new modified baseline
model. That refined model is
then redistributed to each robot,
and so on, becoming increasingly
diverse in its knowledge with each
iteration. Since the baseline model
is always an amalgamation of all
the changes, it doesn’t retain or
depend on any one contributor’s
training data.

For the FLAIROP project, the
research team set up five autono-
mous picking stations: two robots
at the KIT Institute for Materials
Handling and Logistics Systems
(IFL) in Karlsruhe, Germany
and three at Festo’s operations in
Esslingen, Germany.

Each cell was equipped with
cameras to visually detect the
items in front of them. Based on
the camera image, each robot
arm learned to recognize different

6 DESIGN ENGINEERING September 2023

Project FLAIROP’s research team: (from left) Kai Sandmann (Federal Ministry of Economics and
Climate Protection), Maximilian Brock (DLR), Daniel Brauchle (Advanced Development Artificial
Intelligence, Festo), Florian Leiser (Project Team KIT), Jan Seyler (Head of Advanced
Development Analytics and Control, Festo), Sascha Rank (Project Manager KIT), Maximilian

Gilles (Project Manager KIT).

items and select a suitable grip-
ping method. With each iteration
of the distributed model, each
robot improved its grasping point
detection, even for items it hadn’t
previously be trained to recognize.

“We have developed a universal,
simulation-based data set that
we can use to train autonomous
gripping robots in such a way that
they are able to reliably grasp items
that they have not seen before,”
said Maximilian Gilles, research
assistant at the KIT Institute for
Materials Handling and Logistics
Systems.

The implications of the project,
the researchers say, could be far
reaching. Take an automated bin
picking cell in a manufacturing
warehouse for example. Instead
of isolated systems at different
companies having to each learn
how best to grasp hundreds or
thousands of items individually,
each of those systems could learn
a fraction of the total items and
share their generalized grasping
dexterity with all the others.
www.festo.ca
www.ifl.kit.edu

MOTION CONTROLS
MARKET WORTH
$18.9B IN 2023,
ANALYST REPORT SAYS
A recent report by market re-
search firm, Interact Analysis,
forecasts that the motion controls

market will return to steady
growth following a period of high
demand for consumer products
in 2021/2022 which boosted in-
vestment in automation. In total,
the firm anticipates the global
motion controls market will be
worth $18.9B in 2023, a rise from
$17.7B last year.

In 2022, the report says China
lead the APAC region, which
accounted for 37% of global mo-
tion controls revenues, followed
by Europe, the Middle East, and
Africa (EMEA) at 33% and Japan
and the Americas (16% and 14%
respectively).

This year, the report projects
that while the Asia-Pacific region
(APAC) will remain the largest
market, the Americas will show
the highest growth rate: 7.4% in
2023. Even so, the firm expects
global growth of the sector to
fall in 2024 but bounce back in
the mid- to long-term. Interact
Analysis’ research found that

DESIGN-ENGINEERING.com
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while some vendors were optimistic
about the pace of growth, anticipating
rates as high as 20%, others were more
cautious, anticipating a flat year com-
pared to 2022.

Globally, the Americas is expected to
suffer last from the impending market
slowdown, with some of the largest
industries for motion controls, such as
semiconductors and electronics machin-
ery, performing well due to the uplift
from the U.S. CHIPS and Science Act.

The analysts firm foresees a decline
in demand for industrial automation
in 2024, due in part to interest rates
and high inflation. Even so, the firm
forecasts the global motion controls
market will grow with a CAGR of 4.6%
between 2022 and 2027, increasing
from $17.7bn to $22.2bn.
https:/linteractanalysis.com

PURDUE 3D SENSOR SEES
DEPTH AND TEXTURE IN
PITCH DARKNESS

Purdue University researchers an-
nounced the development of a 3D
machine vision sensor that can perceive
texture and depth data in low or no
light environments. Called HADAR
(heat-assisted detection and ranging),
the technology combines thermal
physics, infrared imaging and machine
learning in a way that paves the way to
fully passive and physics-aware machine
perception, the researchers say.

Developed at Purdue University, the HADAR
(heat-assisted detection and ranging)
sensor combines thermal physics, infrared
imaging and machine learning to perceive
depth and texture data in no-light or
obscured environments.

“Our work builds the information the-
oretic foundations of thermal perception
to show that pitch darkness carries the
same amount of information as broad
daylight,” said Zubin Jacob, the Elmore
Associate Professor of Electrical and
Computer Engineering in the Elmore

X@design_eng_mag

Family School of Electrical and Com-
puter Engineering.

Traditional thermal imaging is a fully
passive sensing method that collects
invisible heat radiation originating from
all objects in a scene. Like HADAR, it
can sense through darkness, inclement
weather and solar glare, but is hindered
by fundamental challenges, the re-
searchers said. For example, objects and
environments emit and scatter thermal

radiation which results in a loss of infor-
mation.

Similarly, LIDAR (light detection
and ranging) radar and sonar emit and
receive signals to collect 3D information
but suffer from signal interference as they
are scaled up. Video cameras depend on
sunlight or other sources of illumination
and therefore don’t work well in low-light
conditions, fog and rain.

“HADAR vividly recovers the texture

FESTO

Innovate today
for a new tomorrow

Realize your vision with Festo’s
approach to smart automation.

Partner with Festo today.

Industry Leadership
Superior Quality Products
Global Training & Support

www.festo.com
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from the cluttered heat signal and
accurately disentangles tempera-
ture, emissivity and texture, or
TeX, of all objects in a scene,” said
research scientist Fanglin Bao,
who co-developed HADAR with
Jacobs. “It sees texture and depth
through the darkness as if it were
day and also perceives physical
attributes beyond RGB, or red,
green and blue, visible imaging or
conventional thermal sensing.”

Initially, the researchers foresee
their HADAR TeX vision applied
in automated vehicles and robots
that interact with humans in com-
plex environments. The technolo-
gy could be further developed for
agriculture, defense, geosciences,
health care and wildlife monitor-
ing applications. However, they
say the size of the hardware and
the data collection speed will need
to be improved first.

“The current sensor is large and
heavy since HADAR algorithms
require many colors of invisible
infrared radiation,” Bao said. “To
apply it to self-driving cars or ro-
bots, we need to bring down the
size and price while also making
the cameras faster. The current
sensor takes around one second to
create one image, but for autono-
mous cars we need around 30 to
60 hertz frame rate, or frames per
second.”
https:/lengineering.purdue.edu

RIBBIT TO TEST
AUTONOMOUS
FLIGHTS ACROSS
NORTHERN CANADA
Ribbit, aToronto-based cargo air-
line startup developing software
for autonomous flight, announced
it has signed a CAD$1.3M con-
tract with Transport Canada and
Innovative Solutions Canada to
begin testing self-flying aircraft
in northern Canada.

The company says it has com-
pleted more than 200 hours of
hands-free flight on a two-seat
airplane, and is rapidly advancing
operational testing in preparation
for commercial service.

As part of its contract with
Transport Canada, Ribbit will

8 DESIGN ENGINEERING September 2023

This soft sensor
skin, developed
by researchers
at Technical
University of
Munich (TUM),
is highly flexible
and can be
conforms to
many surfaces,
including
robotic fingers.

provide a single aircraft, along
with remote crew and mainte-
nance services, to sustain auton-
omous cargo flights for one year.
For its part, Transport Canada
will use the flight data to inform
future aviation regulations, stan-
dards and policy.

“Many rural and remote areas
are served by larger airplanes that
fly infrequently,” said CEO Carl
Pigeon. “Ribbit takes a smaller air-
craft and uses autonomy to dras-
tically change the unit economics
of that plane. This lets us offer re-
liable next-day or two-day service
and improve supply chains.”

Ribbit says it was issued a Spe-
cial Flight Operations Certificate
in 2022 authorizing uncrewed
flight tests. To date, the compa-
ny says it has received letters of
intent from retailers totaling $42
million per year.
www.flyribbit.com

RESEARCHERS
DEVELOP FLEXIBLE,
SKIN-LIKE SENSOR
MATERIAL FOR ROBOT
FEEDBACK
A long standing goal in the ro-
botics fields has been to recreate
the dexterity of the human hand.
While force and torque sensors
provide feedback for robotic
systems currently, traditional
sensors are hindered by limited
customization and can’t typically
be attached to arbitrary objects.
Researchers from the Munich
Institute of Robotics and Ma-
chine Intelligence (MIRMI) at the
Technical University of Munich

(TUM), however, announced the
development of an automated
process to create flexible universal
measurement cells.

According to the researchers,
their soft, skin-like material can be
wrapped around almost any kind
of object, expanding the potential
of robotics and prosthetic devices.
It’s the way the skin is made, the
researchers say, that allows it to
freely conform to whatever sur-
face it covers while also providing
precise, real time data.

“We use software to build the
structure for the sensory sys-
tems,” said Diego Hidalgo, who
developed the process with fellow
MIRMI researcher, Sonja Grof3.
“We then send this information
to a 3D printer where our soft
sensors are made.”

To create the skin, a 3D printer
injects conductive ink into liquid
silicone. As the silicone hardens,
the ink remains liquid, acting as
a sensor and flexible conductive
traces within the material. When
the sensors are squeezed or
stretched, their electrical resis-
tance changes.

“That tells us how much com-
pression or stretching force is
applied to a surface,” explained
Hidalgo. “We use this principle
to gain a general understanding
of interactions with objects and,
specifically, to learn how to con-
trol an artificial hand interacting
with these objects.”

The MIRMI team presented
their research at the 2023 ICRA
robotics conference in London.
www.mirmi.tum.de

DESIGN-ENGINEERING.com
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PTC Heads for the Clouds

CAD giant’s Creo+ integrates online collaboration and administrative
functions from OnShape. BY RALPH GRABOWSKI

It is no longer enough

for software vendors to

sell only one kind of

software. CAD pro-
grams have matured to the point
where they accomplish pretty
much anything we need to do. So,
CAD vendors have reached for
other ways to increase revenues,
such as by forcing annual pay-
ments and by expanding the
kinds of software they sell.

Dassault Systems, for instance,
invented PLM (product lifecycle
management) as software that
expands indefinitely to cover the
birth, life and afterlife of all kinds
of products, even clothing and
pharmaceuticals.

PTC is one of the oldest CAD
vendors, and it too added PLM
through their Windchill product.
Then it kept on expanding, into
areas like IoT (Internet of things),
AR (augmented reality), ALM
(application lifecycle manage-
ment), and other acronyms that
we in CAD may rarely hear of.

Going way beyond the realm
of CAD, PTC this year acquired
ServiceMax, its most expensive
acquisition ever. CEO Jim Hep-
pelmann figures he can make ten
times more revenue from SLM
(service lifecycle management)
that handles the servicing of prod-
ucts than from PTC’s CAD soft-
ware that designs the products.

ServiceMax works with cloud-
based asset records and connects
through PTC’s ThingWorx to
other functions, such as warranty
claims (PTCWarranty), 3D work
instructions (Vuforia), spare
parts management (Servigistics)
and service information (Arbor-
text).

Creo Sticks a Toe in the
Cloud
Another source of on-going

10 DESIGN ENGINEERING September 2023

revenue is cloud-based software;
however, Windows-coupled
programs can’t be easily ported
to the cloud. The underlaying
foundation of data read-write,
multi-user access and brows-
er-based interactions are so
fundamentally different between
the desktop and the cloud that
software must be rewritten from
scratch. Only a few CAD ven-
dors took on this task, such as
Autodesk (Inventor to Fusion),
Dassault Systemes (Solidworks
to Xdesign), and Graebert (Ares
to Kudo). Many found that their
cloud versions sold poorly rela-
tive to the desktop ones. Siemens
never bothered.

In the case of PTC, it began
rewriting its Creo MCAD soft-
ware for the cloud, then decided
it might take too long and cost
too much to catch up with com-
petitors. As a shortcut, it bought
Onshape for half-a-billion dol-
lars, even though it runs on a dif-
ferent kernel (Parasolid) and uses
a non-file database structure,
meaning Onshape always has
to translate designs from Creo.
Following the acquisition, PTC
wrote a new foundation program
for its cloud-based programs,
called Atlas, to employ On-
shape’s multi-user data-access

PTC CEO Jim
Heppelmann
speaking at the
2023 LiveWorx
user conference.

Four engineers
working on
different aspects
of the same model
with Creo+: CAD
modeling (lower
left), simulation
(lower right),
composite
modeling (upper
right) and model
overview (upper

left).

and licensing capabilities.

It’s been four years since
then, and Creo finally received
a couple of Web-friendly exten-
sions. They handle collaboration
and administrative tasks under
the name of Creo+. This is not
particularly advanced, and other
MCAD programs added them
several years ago, even smaller
ones like BricsCAD.

Collaboration means two or
more licensed Creo+ users can
work on the same model at the
same time. Particularly useful
here is the integration into
Creo+ of Onshape’s revise-and-
merge control (renamed “col-
laboration graph™), where users
make changes to the model in-
dependently of one another, and
then upon approval merge the

DESIGN-ENGINEERING.com
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A drilling
breakthrough

Introducing CoroDrill® 860 with -GM geometry, the new short-hole drill
optimized for a wide range of applications in steel, stainless steel, cast
iron and hardened materials.

CoroDrill® 860 with -GM geometry sets the standard for optimized
multi-material drills, providing several benefits for your production.

* Significantly increases tool life in ISO P, M, K and H materials.
Also effective in ISO N and S materials

* Robust new design provides excellent hole dimensional accuracy
with improved tolerance and surface finish

* One drill for all materials offers great machining flexibility, leading to
reduced set-up time and stock holding
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changes. Missing is a free Creo+
viewer that would let non-users
attend the meetings.

Administrarion means licenses
are controlled remotely. Users
can be assigned versions of, and
extensions to, Creo+ according
to their job duties and for dura-
tions as short as 24 hours. For
instance, through time sharing,
one license of the tool design
extension can be used by more
than one employee. Other exten-
sions to Creo+ include advanced
assembly, interactive surface
design and ANSYS simulation.
For managers, telemetry collects
information on how Creo+ is
being used.

PTC plans to update Creo+
every three months, a slower
pace than Onshape’s rath-
er brisk three-week update
schedule. (PTC calls this quick
development “agile.”) Reverse
compatibility will not be avail-
able for Creo+ and so updates
will be forced on users of Creo+
to maintain compatibility. PTC
acknowledges that forced up-
grades might not be popular, so
it will provide previews of the
next upgrade up to four weeks in
advance.

Currently, Creo+ is desk-
top-bound, and it won’t be
until sometime in 2024 (PTC
hopes) that you’ll be able to
stream it through supported
Web browsers. PTC calls cloud-
based software “SaaS,” short for
software-as-a-service, and calls
the desktop software “on-prem-
ise.” Creo itself was the result of
merging the Co/Create direct
modeler, originally ME/30
acquired from HP, with PTC’s
own Pro/Engineer parametric
modeler; both from the 1980s.

PTC CEO Heppelmann ac-
knowledged at the company’s
annual LiveWorx conference
in May that going on the cloud
has security hazards. He re-
vealed that his greatest fear is
not some new technology from
a competitor, but debilitating
malware that shuts down the
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Creo+ performing ANSYS simulation in a separate design branch.

PTC’s Creo 10
now performs
Boolean
operations on
multi-body
models, such as
split and trim,
and adds more
ways to warp
and style
surfaces.

entire cloud-based portion of
his company in minutes, with
the damage lasting months — as
has occurred to some other cor-
porations.

What’s New in Creo 10
The new release of Creo 10 now
performs Boolean operations on
multi-body models, such as split
and trim, and adds more ways to
warp and style surfaces. In elec-
trical design, such as for cars, har-
nesses can be split and merged.
There are new functions that

certain disciplines will use a lot,
such draping cloth and para-
metric visual fields. The latter
one allows for the positioning of
manikins and their fields of view,
such as in a factory or through
car windows. Being parametric,
the view changes as the model is
updated or the manikin is repo-
sitioned.

PTC gets its simulation soft-
ware from ANSYS. New features
for advanced thermal and struc-
tural analyses include nonlinear
contacts and materials.
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Several years ago, PTC bought gen-
erative design software firm Frustum
and has been adding its capabilities to
Creo.This year, generative design can
model auxetic cells — that is, materials
that get thicker when stretched.

What New in Onshape

Unlike Dassault, PTC isn’t pressur-
ing Creo users to adopt Onshape.
The company acknowledges that the
on-premise Creo user has different
needs from the SaaS-oriented On-
shape user. The two are as incompati-
ble as Solidworks and 3DExperience.
As five-year-old Onshape lacks the
breadth of functions found in 35-year-
old Creo, it is marketed primarily
to schools and new firms wanting a
cloud-only design environment.

Onshape held its own user con-
ference two months before PTC’s
Liveworx conference. There, Onshape
announced it has three million users,
although we didn’t learn the split
between commercial and educational
users.

Hairsplitting aside, the important
Onshape news is that computer-aided
manufacturing will be integrated into
it; CAM is currently an external add-
on. Branching-and-merging has been
added to renderings, so no more need
for a Save Render button. As Onshape
moves towards handling general sur-
facing, more types of boundary sur-
faces will be added, as are constraints
to its 2D drawing module.

PTC made additional Onshape
announcements at the Liveworx
conference. The browser-based
CAD program is, once again, free
to non-commercial users with some
limitations. To introduce more people
to generative design, a striped-down
no-cost version of Frustum will be
added.

Most MCAD vendors offer two
packages, a high-end one for prestige
and a mid-range one for popularity.
PTC now promotes three — Creo,
Creo+ on Atlas and Onshape — and
promises to update Creo and Creo+
identically for the next one to two
decades.

The problem is the three are in-
compatible with one another. When a
model is changed in Creo+, it can no

X@design_eng_mag

longer be read by Creo, while Onshape
uses a different kernel from the other
two. Neither Creo+ nor Onshape are
included with Creo; separate subscrip-
tion payments are required for all three.

This makes Creo superfluous, in my
opinion, and another company would
quickly shut it down. But PTC is unusu-
ally loyal to its customers, even selling
and supporting CoCreate a dozen years

after it merged into Creo. So, it will be
interesting to watch PTC direct three,
no, four MCAD systems at somewhat
different market segments. |[DE
https:/lwww.ptc.com

Ralph Grabowski writes on the CAD software
industry on his blog (www. worldcadaccess.com)
and has authored numerous articles and books
on CAD.
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SYNTHETIC ROBOT BRAIN

Toronto’s Xaba.ai looks to disrupt the use of manufacturing robotics
with an industrial Al.

Since the public re-
lease of ChatGPT
at the beginning of
the year, artificial
intelligence has become the
buzz phrase of 2023. Accord-
ing to Bloomberg, upper
management at S&P compa-
nies mentioned the term Al
more than 1,000 in earning
calls in the first quarter alone.

Similarly, robots, cobots
and robotic applications have
come to dominate industrial
trade shows in the last few
years as North American
manufacturers look to capital-
ize on the pandemic-induced
trend toward re-shoring and/
or friend-shoring while cop-
ing with a shortage of manu-
facturing labor.

The difficulty is that nei-
ther, on their own, is easy
to implement. According to
Gartner studies, 85 percent
of Al projects fail to deliver
overall and may be even less
successful in manufacturing
implementations. Similarly,
robots can be notoriously
difficult to program.

While cobots were de-
signed to lessen the technical
know-how required, the
results may not live up ex-
pectations, says the founder
and CEO of Toronto-based
Xaba.ai, Massimiliano Moru-
zzi.'Too often, he says, cobots
end up “in the corner.”

“And the reason is, the
capacity to drag this machine
with your hands, and really
have the machine do the
same thing, comes from what
is the other expensive part of
robotics: You have to grab a
lot of data,” he says. “To have
a collaborative robot execute

even a little bit of a complex
trajectory, you have to move
them multiple times, because
your hands are not very ac-
curate. I have a feeling the
problem is just being moved,
kicked a little bit in a different
direction. You still have to go
through a massive amount of
trial and error. And so that’s
why the problem has to be
formulated different.”

That something differ-
ent, Moruzzi says, is what
Xaba.ai specializes in: The
melding of robotics with what
he calls an industrial AI. While
a large language model like
ChatGPT or the diffusion
model found in image gener-
ation Al can be variable in its
output from one instance to
the next, industrial Al requires
that quality be fundamental,
Moruzzi says.

“Industrial Al cannot just
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be an Al with the intention
of the algorithm to discover
a new path,” he says. “That’s
good in some field but not in
others.What we’re building is
an industrial Al because it has
to be extremely repeatable,
consistent and controllable.”

XTrude
In a sense, Moruzzi quest for
an industrial Al started long
before founding Xaba, when
he moved to the U.S. from
Italy in 2002 to work as the
director of engineering for
Ingersoll Machine Tools.
While there, he led the team
that developed the hardware
and software Boeing used to
automate the manufacture of
the 787 Dreamliner’s carbon
fiber wings and fuselage.
That same technology also
factored into other projects,
including a carbon fiber fuel

storage tank for NASA and
a carbon fiber stealth drone
for the Lockheed Martin’s
Skunk Works.

Even before Xaba’s found-
ing last year, those applica-
tions formed the foundation
for the company’s xTrude
platform, an Al-driven con-
trol system that models the
physics of the FDM additive
manufacturing process.

To date, xTrude’s biggest
claim to fame has been its
use in the production of
the three-part chassis of the
Auto Parts Manufacturers
Association’s Project Arrow
zero-emission vehicle.

To create the chassis, Xaba
partnered with the Italian
firm, Breton, SPA, which spe-
cializes in large-scale additive
manufacturing machines
for thermoplastic materials.
Project Arrow’s chassis was
printed with the company’s
giant Genesi E3 additive and
milling machine that has a
print envelope large enough
(3 meters high and 5 meters
wide, with a variable length)
to produce the chassis parts
at full scale.

According to Moruzzi,
adding Xaba’s xTrude AI
component was critical, since
it calculates and controls the
machine’s printing variables,
such as flow rate, extrusion
temperature, bead width,
etc., so that the printed part
achieves the desired per-
formance. That’s no simple
task, he says, especially when
dealing with an anisotropic
material like the carbon fiber
reinforced polymer used in
Project Arrow’s chassis.

Given the variable
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directional strength prop-
erties of carbon fiber, the
printing process therefore
has to factor in where stresses
in the part will occur.
According to Moruzzi,
xTrude’s machine learning
algorithm models the physics
of the 3D printing process to
arrive at a solution that takes
advantage carbon fiber’s light
weight and inherent strength
while avoiding its weakness.
Moruzzi says that by
enabling this kind of pre-
cision 3D printing, Project
Arrow’s carbon fiber chassis
represents a potentially
disruptive change in vehicle
manufacturing.
“Currently, any [car]
manufacturer is using at least
500 parts, if not 700, in a car
chassis,” he says. “So the
cost of managing the parts,
the CO2 and energy is just a
logistical nightmare.[For the

Project Arrow chassis,] there
are only three components
made with the same material,
and the machine is consum-
ing 35 kilowatt per hour to
produce the chassis. That’s
where the sustainability is
interesting.”

xCognition
In addition to 3D printing
applications, Xaba has most
recently focused on extend-
ing its industrial Al concept
to a broader range of robots
performing the more tradi-
tional manufacturing pro-
cesses (e.g. drilling, welding,
assembling and riveting) that
require a high degree of ac-
curacy and repeatability.
The problem is that pro-
gramming robots to perform
those functions is challenging
by itself, Moruzzi says, not
to mention finding someone
with expertise in kinematics
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and one or more of the often
proprietary robotic pro-
gramming languages. Given
the difficulty, achieving an
acceptable result often drives
the cost of robotic applica-
tions too high for many.

Moruzzi says Xaba’s
xCognition Al platform ad-
dresses these challenges in
that it is hardware agnostic,
compatible with virtually
any brand or type of robot,
and in essence writes its
own code. The result is a
system that significantly
improves the accuracy and
repeatability of robotic sys-
tems beyond what has been
achievable with traditional
controller software.

“There are three modules
inside xCognition,” Moruzzi
explains. “One is what we
internally call our universal
pre-imposed parser that can
interface with KUKA, FA-
NUC, ABB,Yaskawa, Denso,
whatever the case. There is
also a component that al-
lows xCognition to talk with
potential sensors that a par-
ticular industrial machinery
requires to function.”

The second module, he
says, comprises xCognition’s
machine learning algorithm
which captures and models
the physics of a robotic
system to create what the
company calls a “true indus-
trial robotics digital twin.” In
essence, this twin is a virtual
representation of, not only
the physical robot itself, but
all the relevant environmen-
tal factors that may influence
its operation.

Given that virtual model,
and a defined goal like weld-
ing along a particular path
or drilling in a precise loca-
tion, xCognition’s machine
learning module then runs
through multiple iterations
of the assigned task until it
arrives at a repeatable and
precise solution. Along
the way, the AI platform

generates and tweaks its own
programming using its third
module, a large language
model Al designed to write
robotic code in whatever
language is required.

The result, Moruzzi says,
is an improvement in accura-
cy and repeatability that is an
order of magnitude beyond
that of traditional robotics
controllers. As evidence, he
points to recent a collabora-
tion with Lockheed Martin,
during which the aerospace
manufacturer tasked one of
its robotic systems a set of
drilling tests with specified
positional tolerances. Ac-
cording to Lockheed, the
drilling procedure that used
Xaba’s xCognition controller
was 10 times more accurate
than without it.

Currently, Moruzzi says
Xaba.ai is focused on build-
ing relationships with robotics
integrators. In June, the com-
pany announced it is collab-
orating with Italian robotics
firm, Rolleri Holding SpA, to
develop an autonomous cobot
workcell for welding opera-
tions that integrates xCogni-
tion. From there, he says the
goal will be to make robotics
as accessible as possible.

“The goal for us, ultimate-
ly, is to democratize the use
of robots for everybody,” he
says. “By doing that democ-
ratization process, we aim
for Xaba to be an incredible
platform of manufacturing
knowledge because our sys-
tem is learning at this point.
Every application we do, it
grows in learning.”

“When we have that kind
of data, try to imagine the
impact that we can have,”
he adds. “By presenting this
data, even at the design level,
even in crafting the new ma-
chine, even defining a new
process, it would be amazing
to learn what automation can
really do.” |DE
www.xaba.ai
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WHAT IS MQTT?

How the light-weight messaging protocol works and why you might
want to use it. BY TERRY NAGY

Over the last few years,

more and more equip-

ment manufacturers

have started providing
support for the MQTT protocol
for sending data from remote de-
vices. As a relatively new standard,
you might be wondering what it’s
about and how it works. This arti-
cle provides some background on
MQTT, why you might want to
use it and how it works.

Invented in 1999 for the oil and
gas industry, MQTT was origi-
nally designed for use in sending
data from equipment in remote
locations where there were limited
resources — think battery-powered
equipment with limited commu-
nications bandwidth and limited
computing resources.

In this sense, it is a lightweight
protocol that doesn’t require a
lot of overhead and is efficient in
using the available bandwidth. It
runs on top of a standard data
transport mechanism like TCP/
IP that offers bidirectional com-
munication without data loss and
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ordered delivery.

The name comes from Message
Queue Telemetry Transport but
since 2013 ithas justbeen MQTT.
IBM released MQTT 3.1in 2010
as a free and open protocol, and
submitted it to the Organization
for the Advancement of Structured
Information Standards (OASIS)
for maintenance in 2013. MQTT
is still managed by OASIS, which
released the latest revision, Version
5,1in 2019.

Basic MQTT Architecture
Central to MQTT is the concept
of a message broker. The broker is
a server that runs software that acts
as an intermediary, receiving mes-
sages from clients and then routing
or publishing these messages out
to other clients. A client can be a
publisher, which is a producer of
data, and/or a subscriber, which is
a consumer of data.

An important part of this archi-
tecture is that the publisher has no
knowledge of the number orlocation
of any subscribers; it only talks to the

broker. Likewise, the subscribers
don’t need to know anything about
the publisher. Whether functioning
as a publisher, subscriber or both,
each client only needs a connection
to the broker.

To enable the exchange of
specific information, whenever a
client publishes data, it includes
a topic to identify the data. This
topic is the key that clients use
when subscribing to messages
from certain devices. So, you can
see how the role of the broker is
key to managing the flow of data
from publishers to one or more
subscribers.

The MQTT standard defines
14 standard message types to al-
low clients to connect and discon-
nect, publish data, acknowledge
the receipt of data and manage
the connections.

As mentioned before, MQTT
relies on the standard TCP/IP
protocol to handle moving data.
This protocol does not have any
inherent built-in security.

However, MQTT can be
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configured to use TLS to provide
a secure connection using a cer-
tificate file, user and password
to allow data to be encrypted to
prevent modification or unau-
thorized access. Finally, MQTT
includes an optional Quality of
Service (QoS) capability to en-
sure that important messages are
properly delivered.

Why Use MQTT?

MQTT has many use cases butit’s
especially useful in projects where
data needs to be collected from a
remote location that is updated ev-
ery few minutes. This can be quite
different from a more traditional
data logging application where a
remote device might be configured
to record data every few minutes
but store it in internal memory and
only upload it once a day.

Being a light-weight protocol,
MQTT has an advantage over
traditional protocols when sending
small amounts of data frequently.

There is much less overhead in
establishing the connection and
it is much simpler to send a few
data values as opposed to sending
a whole file every time. For a re-
mote, battery-powered device, us-
ing a cellular modem, for example,
this translates into having to power
the modem for shorter amounts of
time to extend battery life.

On the other hand, MQTT is
not good for continuously stream-
ing large amounts of real-time data
because of the additional work
placed on the broker to processing
each message. Also, the message
format does not lend itself to
transferring large blocks of data.
Instead, it’s designed to send just
a few values for each topic.

When building remote appli-
cations, data security is often a
concern. Fortunately, MQTT
allows the use of TLS to create a
secure connection. A set of key and
certificate files, one for the remote
device and one for the MQTT

broker, can be generated. With
this in place, any data transmitted
is encrypted to prevent eavesdrop-
ping or tampering.

MQTT is an established data
exchange protocol with support
showing up on more devices. As an
alternative to the common “store
data in memory and download”
used by data loggers, MQTT
allows for more real-time infor-
mation. It uses a publish/subscribe
architecture that relies on broker
software to facilitate the exchange
between publishers and one or
more data subscribers.

The flexibility of this architec-
ture allows it to be used locally
within a facility or remotely be-
tween devices in the field and a
cloud-based platforms. Finally,
MQTT supports for encrypted
connections using TLS. |DE
https://dataloggerinc.com

Terry Nagy is an engineering manager at
CAS Dataloggers.
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The AVENTICS Series AF2 Flow Sensor allows operators to monitor pneumatic system air consumption, detect and correct leaks and

prevent leaks before they occur.

HOW SMART SENSORS
OPTIMIZE COMPRESSED

AIR USE

Applying smart pneumatic sensors to compressed air
applications can reduce energy use and lower carbon
emissions. BY JAN EDLER AND DR. MICHAEL BRITZGER

Sustainability is a
complex goal that
affects every facet
of machine design,
and no stone is being left
unturned in companies’
quest to uncover new oppor-
tunities that support that
goal. These conditions are
driving a multitude of inno-
vations like smart pneumatic
sensors and advanced airflow

technologies.

When applied to com-
pressed air equipment, smart
sensors can reduce energy
usage and dramatically lower
carbon emissions. With the
ubiquity of compressed air ap-
plications in manufacturing
and industrial environments,
this small change represents
a big stride along the path
toward sustainability.
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Why compressed air

monitoring matters

Pneumatic technology is the
workhorse behind innumera-
ble processes and operations
in virtually every industry.
For pneumatics to function,
however, they require com-
pressed air, which is often a
facility’s most expensive ener-
gy resource. Any opportunity
to conserve this resource is

critical in terms of operating
costs and overall sustainability.

Companies with older
equipment and processes
often don’t have a precise
picture of their pneumatic
systems or of how efficient-
ly (or inefficiently) their
operations are consuming
compressed air. A commonly
accepted estimate of com-
pressed air waste in any given
facility is 10%. This amount
is attributed to both com-
pressed air leaks and process-
es using more compressed air
than is required. The good
news is that this loss of 10%
also represents an opportu-
nity to recoup that amount
in energy savings and lower
carbon emissions.

Adding sensors to com-
pressed air equipment
to monitor consumption
provides facilities with the
insights that allow them to
precisely control their usage.
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Digitizing pneumatic opera-
tions also enables companies
to capture and view real-time
conditions, equipping them
with the information they
need to practice predictive
maintenance and resolve leaks
early or before they happen.

Compressed air monitor-
ing can also enable operators
to fine-tune the amount
of compressed air a par-
ticular machine uses while
maintaining cycle times. By
monitoring and intentionally
controlling usage, facilities
can save energy and reach
their decarbonization targets
by lowering emissions.

The power of intelligent
airflow sensors

The digitalization of pneu-
matic systems makes it
possible for virtually any
operation to make better,
more informed decisions.
With the advanced monitor-
ing now available, operators
can accurately see how much
energy their compressed air
processes are using and why.
This allows them to perform
calculated actions that move
them closer to their sustain-
ability goals.

In pneumatic systems,
digitalization is the appli-
cation of intelligent airflow
sensors to capture data
and turn it into actionable
information. Many of these
types of sensors are simple to
install and can be retrofitted
to existing equipment. They
are also scalable and can be
applied to one machine or
to multiple machines across
an operation. The flexible
application of smart sensors
makes them an effective tool
that can easily fit within a
larger digitalization plan.

Some of the most ad-
vanced airflow sensors can
measure many different
process parameters, includ-
ing: Pressure, temperature,

X@design_eng_mag

volumetric flow rate, mass
flow rate, flow velocity, to-
tal volume, total mass and
energy at the machine level.
These sensors may also fea-
ture a configurable display
from which operators can
view data and configure their
own visual representations
and flow charts for data such
as measurements, process
curves and cumulative values.

For some sensors, the
systematic data-capture and
capabilities are so advanced
that operators can monitor
air consumption in accor-
dance with DIN ISO 50001
for energy management—an
ISO standard that helps es-
tablish, implement, maintain
and improve energy manage-
ment systems.

In addition, smart sensors
like these can be combined
with a gateway and software
that allows operators to view
dashboards, record and
store historical data and set
parameters that trigger alert
notifications. They can also
perform complete leakage
analysis, correlate data with
other sensors and produce a
complete site accounting.

Real world savings

To support sustainability,
Emerson has installed its AF2
airflow sensors, installing 19
of them in half of the ma-
chines in its plant in Sissach,
Switzerland.

At the Sissach plant, the
compressed air dashboard
displays data from all 19
connected sensors, providing
operators with a big-picture
view of pneumatic systems.
Additionally, advanced
analytics like temperature,
pressure and volume trends
deliver an aggregated, plant-
wide overview while also
allowing an operator to drill
down into a single machine’s
metrics.

In the Sissach application,

the impact has been remark-
able. The plant identified a
loss of 850 liters per minute of
compressed airflow, or about
20% of total airflow, that was
attributed to leaks.

To put this in energy terms,
that represents $58,000 in
energy savings and a 68,000-
kg carbon reduction over a
10-year period. Overall, the
return on investment was es-
timated at 18 to 24 months;
however, within five months
the savings reached 50% of
the payback amount.

What’s more, this com-
pressed air monitoring
solution allowed operators
to find energy optimization
opportunities. Savings were
quickly gained with data and
visualizations. Over the long
term, the insights provided
will continue to have a pos-
itive impact. This solution

can also scale across multiple
sites. Emerson plans to ex-
pand compressed air moni-
toring to 80% of its Sissach
machines. The company has
also begun monitoring other
plants in Singapore, Malaysia
and India.

To achieve decarbon-
ization and sustainability
goals, companies need the
support of the designers,
engineers and OEMs who
understand the role of digi-
talization within their facil-
ities. Smart solutions like
advanced airflow sensors
for pneumatic systems are
just one example. |DE
WWW.emerson.com

Jan Edler is lloT Manufacturing
Applications Leader at Emerson. Dr.
Michael Britzger is Director, lloT
Engineering for Discrete Automation
at Emerson.
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ROBOTICS

COBOT
SCREWDRIVING
SOLUTION

Electromate Inc. announced it
will distribute cobot screw-
driving solutions, by Danish
accessories manufacturer, Spin
Robotics. Designed to integrate
with Universal Robots’ cobots,
Spin’s SD70 and SD35 packages
include end-of-arm tooling for
screwdriving. The SD70 package
includes a screwdriving tool and
control box, as well as the
programming and configuration
software for the cobot. Designed
for the UR3, UR5, and UR10
cobots, the SD70 is suitable for
assembly, packaging and materi-
al handling applications. The
SD35 package includes the same
general hardware and compati-
bility but is intended for more
compact and lightweight
applications, including electron-
ics assembly and medical device
manufacturing.
www.electromate.com

AMR HOOK MODULE
Mobile Industrial Robots (MiR)
announced the release of the
MiR Hook 250, an Autonomous
Mobile Robot (AMR) top module,
designed to fully automate the
pick-up and towing of carts in
production, logistics and
healthcare environments. Paired
with the MiR 250 AMR, the
module supports the transport

| NEw PRODUCTS

of loads up to 500kg (1100 lbs)
and a top speed of 2.0 m/s (7.2
km/h). The MiR250 robot
identifies carts by April Tags and
autonomously transports them
as defined. After feeding the
towed cart’s measurements into
the AMR software, the robot’s
built-in 3D cameras and
proximity sensors allow the MiR
250 to maneuver around people
and obstacles.
www.advancedmotion.com

BIN PICKING SYSTEM
Comau introduced its MI.RA/
PICKER, an automated, percep-
tion-based random bin picking
system. Adaptable to any brand
of commercial robot, customized
bin or customized gripper, the
system uses two high-resolution
laser sensors and a central 3D
vision camera to autonomously
recognize, locate and grasp
randomly placed objects at a
rate of up to 40 pieces per
minute (PPM). The system also
includes virtual simulation tools
and predictive algorithms for
optimal path management and
collision-free trajectories, the
company says. Because
products don’t need to be
placed into bins in an orderly
manner, the company says its
MI.RA/Picker reduces upstream
process times while ensuring a
simplified logistic flow without
singularization of the parts or
rigid fixtures.

Www.comau.com

AUTOMATION

ETHERCAT TERMINAL
Beckhoff unveiled its ELX6233
EtherCAT Terminal that simplifies
integration with Ethernet-APL as
well as field devices in the
hazardous areas of zones 0/20
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and 1/21. Ethernet-APL - short for
Advanced Physical Layer - allows
for cable lengths up 1,000 meters
(200 meters in intrinsically safe
environments) and speeds of 10
Mbit/s. The ELX6233 connects to
sensors according to the SPAA
(TS10186) port profile and
integrates them into the system
via PROFINET. Two APL ports are
available for this purpose in the
space-saving 24-mm terminal
housing. This allows the data
from the connected sensors to be
transmitted to the controller and
to the higher-level process
control system (DCS) via
ultra-fast EtherCAT communica-
tion.

www.beckhoff.com

CABLE CARRIER

igus has launched its readychain
p-rack (printed rack), a
pre-assembled cable carrier
solutions with a 3D-printed
e-chain that can be customized
to the millimeter. According to
igus, the readychain p-rack can
be manufactured faster and
lighter than its metal predeces-
sor. The company says it is up to
80% lighter and can be
assembled and disassembled
without additional hand tools. In
addition, custom carriers can be
printed in just 36 hours. All
p-rack attachments can also be
printed from corn starch, which
igus says is rustproof but is also
compostable or entirely
regranulated and reused.
https://www.igus.com

WIRELESS AP/
BRIDGE

Moxa Inc. unveiled its AWK-
3252A wireless AP/bridge/client
targeted for mobile automation
(AGV/AMR) systems and IP
surveillance systems. Capable of
concurrent dual-band Wi-Fi, the
access point offers 802.11ac with
DFS channel support, WPA3
encryption, aggregated data
rates up to 1.267 Gbps, and
client-based Turbo Roaming for
<150 ms recovery time between
APs. It also includes two DC
power inputs plus it can be
powered via POE. The AWK-3252A
is compliant with IEC 62443-4-2
and IEC 62443-4-1 Industrial
Cybersecurity certifications. It is
also protected within a metal
IP30-rated housing with DIN-Rail
mounting or optional wall
mounting. Integrated antenna
isolation safeguards against
external electrical interference.
The unit is certified for Class1,
Division 2 (C1D2) areas.
WWW.moxa.com

MOTORS AND
DRIVES

DISTRIBUTED SERVO
DRIVE

Rockwell Automation has
launched its ArmorKinetix
distributed servo drives, an
extension of the company’s
Kinetix 5700 platform. The line
features an architecture that
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mounts the drive outside an
electrical cabinet. It also
includes vibration and thermal
sensors that can detect potential
machine issues. Available as a
distributed servo drive or as an
integrated servo/motor, it offers
power output up to 5.5KW. With
IP66 certification, the line also
features CIP Security capability

and integrated safety technology '
or IP69X protection. The

| SINAMICS S210 features an
embedded web-server or

. Startdrive integrated with the

. Siemens TIA Portal. The S210 is

i capable of communicating
status through Edge or cloud-

. based data capturing. For

! cybersecurity, SINAMICS S210
features Security Chip Integra-
 tion and UMAC program

! protection within TIA Portal.
With Safety Integrated onboard,
the servo-drive system offers up
! to SIL3 level of protection.
www.siemens.com

capable of achieving the SIL 3
standard.
www.rockwellautomation.com

SERVO-DRIVE
SYSTEM

Siemens has introduced its
SINAMICS S210, a servo-drive

system comprising a digitally
native drive with a range of
motors and gearboxes. The |
! system offers DC link coupling on |
3-phase units. Corresponding ‘
. SIMOTICS synchronous motors

! feature high-resolution 22- or
26-bit absolute encoders, single
- or multi-turn. One-cable

i connectivity is standard and all

motors feature IP64, IP65, IP67

. EXPLOSION-PROOF

' MOTOR

Kollmorgen announced thatits
! 480 Vac Goldline EBH model has |
attained ATEX certified status ‘
- and is IECEx/cETLus listed. For
high-voltage applicationsin

i hazardous locations, Goldline
| EBH servo motors offer speeds |
up to 7,500 rpm with high torque !
i density, the company says. The

. line also features resolver

. feedback and a built-in thermo-

! stat support. The Goldline EBH

. servo motor series is available in
- frame sizes 1to 6. For its

! explosion-proof models,
Kollmorgen applies a flameproof
method of protection so that any
! internalignition is contained
 within the motor housing without '

the possibility of escape into the
. external atmosphere. The

. maximum surface temperature

i of the motor under fault

- conditions is 200°C.

! www.kollmorgen.com

. TELESCOPING

. LINEAR ACTUATORS

i Rollon introduced its TLS Series

. of telescoping linear actuators,

- designed for applications with

! minimal vertical clearance.

. Available in two- or three-stage
versions, the actuators feature a
! telescopic design that enables
long stroke lengths with minimal

closed lengths. It also features a
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ermerator | NEW PRODUCTS

synchronized drive system, requiring a single POWER TRANSMISSION

motor, and are equipped with a built-in
automated lubrication system. The series
comes in four sizes (100, 230, 280 and 360)
with up to a 3,000-millimeter stroke length in stainless steel worm gearboxes. The

WORM GEARBOXES

a single direction. Maximum speed tops out at stainless steel housings of these gearboxes

6 meters/second with acceleration up to 20
meters/second. Repeatability is down to
+0.05 millimeters.

www.rollon.com

make them suitable for the food and

The gearboxes are IP69K

! AutomationDirect now offers IronHorse

i beverage industry and many other harsh
industrial applications, the company says.

Available in Canada from

IRotoPRECISION Inc.

Revolutionize your high RPM Design

REVOLOX™

SELF-LOCKING RING

FREE SAMPLES
Call (888) 712-3400
/ Dimple

Slot

&) SMALLEY
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TORONTO | MONTREAL | VANCOUVER

Canadian Application Support and Stocking Locations
rotoprecision.ca | (888) 712-3400
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rated and BISSC certified (Baking Industry
| Sanitation Standards Committee) with the
i housing, covers and flanges all made out of
304 stainless steel. They are available in
gear ratios from 5:1to 60:1 and the input
flanges accept 56C or 145TC motor frames.
i All IronHorse stainless steel worm

. gearboxes have a hollow shaft output.
Single and dual output shaft kits are

! available as are shaft bushings. Compati-
ble output covers and output flanges are
 also available.

- www.automationdirect.com

. ROTARY INDEXERS

i Nexen Group, Inc., announced its X-Line of
rotary indexers deliver up to three times

. more torque and greater moment load
capacity, the company says. The X-Line

i also features a redesigned roller pinion
and a larger gear pitch to handle higher
torque capacities that deliver accuracy,

! fast acceleration, high-speed positioning,
increased load capacity, and true
repeatability. The line’s mounting features
i and the additional fastening points of the
rigid cast housing are designed for a
greater moment load capacity than a

! standard design. Additionally, systems can
be designed for low or zero backlash to
meet the project specifications.

| Www.nexengroup.com

. MINI GEARHEAD

! Harmonic Drive LLC released its CSF-2XH
mini gearhead, designed for servo and
stepper motors. Available with an output

| shaft or flange, the line is offered in four
sizes with gear ratios 30:1to 100:1and
peak torque of .5~28Nm. Designed for
semiconductor and robotics applications,
! the mini strain wave gears feature zero

DESIGN-ENGINEERING.com
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backlash and accuracy of 1.5 to
10 arc-min. The line comes in
diameters from 22mm-53mm

with S tooth profile and a 4-point !
- shafts can receive axial and radial
forces of 13.9 lbf (60 newtons) on
i the smallest model and 124 Ibf
(550 newtons) on the largest. The
. GN 3975 worm gear reducer

! measures 2.36 inches (6mm) on

' the sides and 1.38 inches (35mm)
in width. Seven versions provide

| gear ratios between 1:13 and 1:65.
The maximum radial and axial
force ranges between 44.96 and

- 12bf (200 and 500 newtons) on

ball bearing mounted in main
shaft. Both flange (F) or shaft (J)
output are available.
www.harmonicdrive.net

ANGULAR GEAR
BOXES

JW Winco has introduced two
angular gear boxes that translate
rotational movements by 90
degrees. The GN 3971 bevel gear
box is available in seven sizes with

housing lengths between 1.26 and
i 2.36inches (32 and 6omm) and
- widths between 0.71and 1.38

inches (18 and 35mm). The gear

the input side and is always 112 bf
(500 newtons) on the output side.
Starting with a gear ratio of 1:18, a
! static self-locking mechanism

. prevents the rotation of the worm
gear from the output side.

! www.jwwinco.ca

. ENCODER INTERFACE |
{ HEIDENHAIN launched its EnDat 3, !
. anupdated version of its absolute ‘
position encoder interface. The

i latest model uses a 200 kHz clock
frequency (16 kHz in previous
versions) and has double the

! bandwidth, from 12.5to 25 Mb/s.
In addition, EnDat 3 supports

black channel and has reduced
cabling requirements, requiring a
two or four-wire setup. The EnDat
i 3also offers bus operation and has
increased memory and storage
capacity. The new interface also

! supports an increased number of
temperature sensors and features
- added support for multi-dimen-

! sional encoders. Like all the
versions of EnDat, the EnDat 3 is
bi-directional, so it can support

! monitoring and diagnostics.
www.heidenhain.us

. MINIATURE ENCODER
i Electromate announced it now
distributes Quantum Devices’
QM22 series of optical incre-
mental encoders. Suited to a

X@design_eng_mag
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IDEA
GENERATOR

range of applications, including
robotic arms, automated guided
vehicles (AGVs) and medical
equipment, the QM22 is
designed for integration into
tight spaces. Measuring 22mm
in diameter, encoder series
offers resolutions up to 2,048
cycles per revolution (CPR) or
8,192 counts per revolution
when used with a x4 count
quadrature decoder. The series
also features a fully encapsulat-
ed housing that ensures optimal
operation even in challenging
industrial environments, the
company says.
www.electromate.com

LEAK DETECTOR

EXAIR announced that its Model
9207 Ultrasonic Leak Detector
(ULD), a hand-held instrument
designed to locate compressed
air system leaks, has received a
look and function upgrade.
Testing can be performed at
distances up to 20 feet (6.1m).
High pressure gases create high
frequency turbulence when
moving into an area with lower
pressure, creating an ultrasonic
or “white noise” sound that is
beyond the range of human
hearing. The ULD can detect
these vibrations and can be
adjusted to filter out back-
ground noise in busier plants.
This latest model offers a
heightened ability to detect
leaks in hard-to-reach areas
while also complying with the
IEC 61326-1 standard that
designates its ability to operate
in typical electromagnetic
environments.

https://exair.co

| NEw PRODUCTS

FORCE SENSORS

HBK has released the U9C and C9C
with 10-Link, digital force sensors
that have the same mechanical
dimensions and threads as their
analogue counterparts. Offering
the benefits of digital signal
processing, the miniature force
sensors detect and identify
instances where technical limits,
such as maximum usage forces or
peak-to-peak values, are
exceeded, and subsequently issue
appropriate warnings. More
resistant to EMC (electromagnetic
compatibility) interferences than
their analogue predecessors, U9C
and C9C with 10-Link consistently
deliver only the data requested,
increasing data efficiency and
reducing the volume of data to be
processed.

www.hbkworld.com

100GIGE CAMERA
Emergent Vision Technologies
introduced its Pinnacle TLZ-9KGs,
a100GigE line scan camera,
featuring a QSFP28 interface with a
top single line rate of 608 kHz. The
camera also features the 9K,
256-stage time delay integration
(TDI) Gpixel GLT5009BSI CMOS
sensor with a 5x5 pm pixel size and
a45.36mm sensor scanning width.
Both GigE Vision and GenlCam
compliant, the camera supports
cable lengths from 1M up to 10KM
without fiber converters/
repeaters. The camera also
features internal rotary or linear
encoder support, as well as an
M52 mount, 1 ps-1s exposure/
integration time, 66 dB dynamic
range, flat shading and spatial
corrections and Windows and
Linux compatibility.
www.emergentvisiontec.com
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