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Multi-Axis Servo Systems with EtherCAT®

These iX7 systems offer EtherCAT or Modbus TCP control at a fantastic price!

Complete
Servo Systems
starting at:

$964.00

(100W)

LS Electric® iX7 Servo Systems
Starting at $964.00 (100W system with cables and I/0 breakout)

LS Electric iX7 servo systems offer advanced multi-axis motion
control along with EtherCAT networking. The EtherCAT protocol
provides extremely fast, real-time, deterministic, and synchronized
communication for high precision motion.

- 9 standard servo systems from 100W to 3.5kW

« Multiple input power options:
« 110VAC single-phase up to 400W
« 230VAC single-phase up to 2.2k
+ 230VAC three-phase in all sizes

- Use with any CANopen over EtherCAT (CoE) compatible PLC/host
controller or one with ModbusTCP capability

- Fully digital with 1kHz velocity loop response

- Matched gearboxes available for all systems in 5:1. 10:1, and 20:1 ratios
- 45-day money-back guarantee

« One-year warranty

EtherCAT® is a registered trademark and patented technology,
licensed by Beckhoff Automation GmbH, Germany.

<
Use our LS Electric Servo System 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!

Online LS Electric Servo System Selector Tool
www.automationdirect.com/selectors/Is-servo
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EtherCAT.

Need an EtherCAT controller?

LS Electric® XGB PLC
CPUs starting at $279.00 (w/FREE software)

The LS Electric XGB PLC controls up to 16 axes
of EtherCAT® motion with several positioning
methods including linear, circular, helical, and
ellipse interpolation. Seven homing routines are
also available and the FREE software offers a
graphical interface so you can see the motion in
action! The XGB series PLC is a perfect control
solution for:

- Palletizers « Precision machining tools

- Pick-and-place - Automated welding
applications systems

- Rotary tables - and much more

« Flying cutoff systems

LS PLC systems with a 4-axis
x E B EtherCAT positioning

modaule starting at $629.00

PLC (notincluding servo systems)

Research, price, buy at: www.automationdirect.com/servos

Kk Ak
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1-800-633-0405 the #1 value in automation

com
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COMPONENTS, ENGINEERING DEVELOPMENT, AND MANUFACTURING

}<)| Precision Gears and
Superior Mechanical Components
Our Certifications = . -
0 o+ asa We know \{\{hat it takes} Consistent Quality,
ITAR Compliant-DDTC Registered D e p en d a b | | |ty, & Exp erience

DFARS Compliant
RoHS & R.E.A.C.H. Compliant - .
NIST SP 800-171 Compliant See us at Robotics Summit

STOCK DRIVE PRODUCTS/STERLING INSTRUMENT

Boston, MA. April. 30th - May 1st, 2025

Turning Ideas into Reality since 1950
Engineering development, design, and BOOth# 634
manufacturing expertise combined

with mechanical and electromechanical

component options. ( Housing / Hardware j

Streamline Your Supply Chain

We deliver parts and
subassemblies complete,
eliminating your need for
additional sourcing, time, and cost.

( Sector Gears |

Customized Solutions

Custom Gears & Mechanical Components
Custom Gearheads & Gearboxes
Complex Gear Assemblies

Mechanical Assembly
Electromechanical Assembly

Assembly

_ , _:_—_ Engineering Development & Design Review
i p M ] Prototype & High Volume Production

Bevel Gears

P

Internal Gears j

Designatronics SDPSI &.BC

Engineered Solutions for a World in Motion

Web: sdp-si.com * Email: sdp-sisupport@sdp-si.com ¢ Phone: +1516.328.3300


https://www.sdp-si.com/

PTE EXTRAS

Beyond Motors: Gearboxes as the unsung 1840 Jarvis Avenue
h 3 F = Elk Grove Village, IL 60007
eroes in robotics and heavy-duty machines Phone: (847) 437-6604

Fax: (847) 437-6618
®

Publisher & Editor-in-Chief
Randy Stott
stott@agma.org

Senior Editor
Matthew Jaster
Jjaster@agma.org

Senior Editor
Aaron Fagan
fagan@agma.org

Modern robots and machines are no longer just tools; they are
becoming intelligent, efficient, and adaptive systems that redefine
how we interact with machines in our daily lives. This shift is not
only changing industries from manufacturing to construction but
is also paving the way for smarter, more sustainable, and useful
mechanical solutions.

Design Manager
Jess Oglesby
oglesby@agma.org

Advertising Sales Manager & Associate Publisher
Dave Friedman
friedman@agma.org

powertransmission.com/beyond-motors-gearboxes-
as-the-unsung-heroes-in-robotics-and-heavy-
duty-machines

Manager, Member Engagment and Sales

T . . A Katie Mulqueen
The F_iellablllty Game: AtIa|_1t|c Bearing mulqueen@agma.org
Serv_lces focuses on experience, |ngenUIty Materials Coordinator
and investment Dorothy Fiandaca
Call it destiny, fiandaca@agma.org
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intervention Circulation Manager
or good ole- Carol Tratar
fashioned tratar@agma.org
fate, speaking
with Alejandro President
Pardinas, CEO Matthew Croson
of Atlantic croson@agma.org
Bearing

Services (ABS)

L ATER 18, 0 (2 L o s el 6 5 e s Michael Goldstein founded Gear Technology in 1984 and Power

Transmission Engineering in 2007, and he served as Publisher

than to become a mechanical engineer. This was evident way back and Editor-in-Chief from 1984 through 2019. Michael continues
when his great-grandfather became a mining engineer for Rio working with both magazines in a consulting role and can be
Tinto. reached via e-mail at mwg42@hotmail.com.

powertransmission.com/the-reliability-game

AS SEEN IN GEAR TECHNOLOGY

An Experimental Study on the NVH
Performance of Plastic Gears

High-performance plastic gears
are increasingly replacing

metal gears in a multitude of
applications due to their many
advantages. The most important
of these are lower weight,
substantially reduced lubrication
requirements, more cost-effective
mass production, significantly
better NVH (noise, vibration and
harshness) behavior, and chemical resistance.

geartechnology.com/an-experimental-study-on-
the-nvh-performance-of-plastic-gears
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PUBLISHER’S PAGE

Who Can You Trust?

We’ve made a lot of changes at PTE lately, including the
redesign of our printed magazine and website with a sleek
new logo and a more comfortable, vibrant, readable look
and feel. You might think these changes are largely cos-
metic. But they’re not. We began the process more than
a year ago, and from the beginning, every decision was
driven by a desire to serve you, the reader.

Our goal? To build and grow trust.

Over the past decade, media companies have gone too far
in the effort to capitalize on the public’s willingness to
endlessly scroll through mindless content. Clickbait has
become more important than fact, and the line between
the bottom line and editorial integrity has become blurred
(or even erased).

Here at AGMA Media, we’re doubling down on integ-
rity. You might notice in our new designs that advertising
is clearly marked or delineated. That’s definitely on pur-
pose. Both online and in print, ads and sponsored content
are separated from editorial by a light grey background.
On the website, advertising is labeled as advertising, and
sponsored content (such as white papers or webinars) is
labeled as sponsored.

What's the difference, you ask?

Editorial items are chosen and prepared by our editorial
team. They edit out superfluous, ambiguous and biased
content. They try to make sure that facts are represented
as facts, and opinions represented as opinions. Their job
is to deliver the information that will be most useful to
you. In this way, the editors act as your filter.

In fact, from that perspective, the editors don’t really
work for me, or even AGMA. They work for you.

6 Power Transmission Engineering APRIL 2025

Advertising and sponsored content, on the other hand,
are prepared by the suppliers in our industry and deliv-
ered to you as-is—and that’s a wonderful thing. The
information presented in advertisements and spon-
sored content is among the most valuable information
we offer, because the companies who produce it are the
most knowledgeable about the technologies, products
and processes involved. We’ve heard time after time from
our readers how much they value that content, and we
couldn’t provide the full picture without it.

I hope you’ll take a few moments to visit the new
website at www.powertransmission.com to better
understand some of the changes we’ve made and the
depth of our commitment to you. I'm confident you’ll
like what you see enough to renew your subscription at
www.powertransmission.com/subscribe/

PITE

Since we work for you, then technically you're
our boss, and it's time for you to give us our annual
performance review. In addition to renewing your
subscription, we'd love to get some feedback—positive or
negative—about how we're doing. Send your comments
about the redesign, your faith in B2B media or any piece
of content you see. E-mail me
directly at stott@agma.org.

Publisher & Editor-in-Chief '

Randy Stott

powertransmission.com


https://www.powertransmission.com/
https://www.powertransmission.com/subscribe
mailto:stott%40agma.org?subject=Publisher%27s%20Page%20PTE%20April%202025
https://www.powertransmission.com/
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DRIVE THE FUTURE -
POWERING INNOVATION, CONNECTING INTELLIGENCE

N\
Micky Bly Jordan Choby Emad Dlala Elizabeth Krear Dr Nader Nasr
SEERI Toyota Lucid Motors JD Power Oshkosh Corporation
400 + 10 70 + 25h+ 40 + New
Industry Deep Dive Expert Content & Exhibitors Start-Up Area
Representatives Sessions Lectures Networking

Register now
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PRODUCT NEWS

BECKHOFF AUTOMATION

Retrofits Conveyor Technology Control System

For every online retailer, ware-
house logistics is part of the criti-
cal infrastructure: If the conveyor
lines come to a standstill, it gener-
ally won’t be possible for any more
packages to get out. To prevent this,
an Australian office equipment sup-
plier has retrofitted the warehouse
logistics installation of its central
warehouse. In its role as project
manager, Layer Seven Automation
replaced the proprietary decentral-
ized controllers of the conveyor
lines with PC-based control from
Beckhoff, based on powerful Ether-
CAT communication.

The end user is one of Australia’s
leading office equipment suppli-
ers, with a broad portfolio ranging
from office supplies and comput-
ers to office furniture. The com-
pany operates more than 100 stores
across Australia as well as an online
store with more than 40,000 prod-
ucts. At main distribution center,
the stored goods are removed from
shelves and packed into boxes, then
transported along various conveyor
lines—with a total length of 700 m
and 28 distribution stations—and
prepared for dispatch.

The conveyor lines had oper-
ated reliably for many years, but
it had become apparent that the
systems were reaching the end
of their service life. Malfunctions
were occurring more and more

8 Power Transmission Engineering APRIL 2025

frequently, and the required
spare parts had become increas-
ingly difficult to obtain and more
expensive due to the age of the
system. As a result, the manage-
ment of the office equipment sup-
plier commissioned Layer Seven
Automation from Bella Vista (in
the Sydney metropolitan area),
which specializes in warehousing
and logistics projects, to develop
a concept that would modernize
the warehousing system.

The evaluation revealed that the
mechanics of the main conveyor
belt were still in a usable state, but
that the control system needed to be
replaced. Lucky Thommadura, co-
founder and chief engineer at Layer
Seven Automation, said: “One of
the disadvantages of the conveyor
system was its proprietary struc-
ture. Every part had to be purchased
from the manufacturer, which
would have made it even more dif-
ficult to expand the system.” As a
result, the decision was made to
configure an open system based on
off-the-shelf products. “This would
offer a future-proof solution and
reduce maintenance costs.”

The original system configura-
tion was based on one controller
and one barcode scanner for each
distribution station. Layer Seven
Automation’s aim was to create a
centralized control architecture that

would increase the efficiency of the
system and reduce costs.

The barcode scanners at each
station are essential for recording
the contents of the boxes. Here,
Layer Seven Automation opted for
scanners that can be configured via
an EtherCAT interface and have
integrated I/Os for simple control
functions. The inputs are used to
detect the boxes via opto sensors,
for example, while the outputs
are used to switch the switches or
pushers according to the destina-
tion station.

First, a single distribution sta-
tion was converted, and its scan-
ner was connected to a C6920 con-
trol cabinet Industrial PC from
Beckhoff via EtherCAT. Following
successful tests, all 28 stations
were migrated in stages and net-
worked with the C6920 in a linear
structure (daisy chain).

“The technicians of the logistics
company and I were surprised by the
compactness of the solution, the fast
update rates of the EtherCAT net-
work, and the overall speed of the
controller,” said Thommadura.

After all, the barcode on the box
must be scanned and forwarded
to the industrial PC via EtherCAT.
There, the application determines
whether the switch of the cor-
responding station needs to be
switched and sends this informa-
tion back to the barcode scanner via
EtherCAT. “The Beckhoff Industrial
PC manages the extensive calcula-
tions in around 100 ps, which is phe-
nomenally fast,” said Thommadura
enthusiastically, “and yet we still
have reserves.”

Even though there has not yet
been a network failure, careless-
ness can quickly cause a cable
break and thus a failure of the
entire system. A shutdown of this
kind would have a significant
impact on productivity, especially
on such a large-scale logistics
installation. There are therefore
concrete plans to implement cable
redundancy, which is easy to ret-
rofit with EtherCAT.

beckhoff.com

powertransmission.com
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ABB
Expands HVACR Motor
Product Line

-‘!.

FY T

ABB has expanded its HVACR motor
product line with the launch of
ERH, a highly efficient, compact
and lightweight solution for fan
wall applications. This advanced
motor technology delivers plug-
and-play, variable-speed operation
for simplified installation and lower
energy consumption.

“Facility managers and OEMs face
increasing pressure to cut operation
costs, improve system performance
and meet sustainability goals,” said

Bevan Christiansen, ABB global
segment manager for air handling.
“The ERH motor is our solution—
a direct-drive motor that removes
unnecessary components, mini-
mizes energy waste and optimizes
airflow efficiency.”

Traditional fan systems often
require complex installation and
frequent service and cause excessive
energy use. ABB engineered ERH to
address these challenges by elimi-
nating belts, couplings and other
components from the system, reduc-
ing mechanical stress while extend-
ing operational life. With IES5 effi-
ciency, ERH cuts power costs while
improving airflow control.

ERH’s variable-speed control
allows precise adjustments, ensur-
ing optimal ventilation while pre-
venting wasted energy. The motor
consumes as much as 40 percent
less electricity than standard induc-
tion models run across the line,
which leads to substantial cost sav-
ings over its lifespan.

Champion athletes
POSSESS an
impressive arsenal.

So does Napoleon

€ngineering

Services.

NES Bearing Co. has provided

premier custom bearing
manufacturing, testing and

inspection services to an array of

industries for over 27 years.

(877) 870-3200

sales@neshearings.com

ANANENEN

Short lead times
Unique materials
Temperature extremes
Corrosion resistance

Unlike conventional units that
demand extensive programming
and commissioning, ERH arrives
pre-configured for immediate use,
making setup quick and hassle-free.
Its compact and lightweight build
allows for easier integration into
HVACR systems.

With an IP65-rated enclosure,
ERH withstands demanding envi-
ronments while maintaining effi-
ciency and durability. Its exte-
rior rotor flange mount provides a
torque-dense, space-saving design.
Built for long-term durability, ERH
features sealed, greased-for-life
bearings to reduce maintenance
demands. Enhanced electrical dis-
charge machining (EDM) protection
prevents damage, while ultra-quiet
operation makes it ideal for noise-
sensitive environments.

Designed and assembled in the
United States, ERH supports a vari-
ety of air-handling applications,
including data centers, hospitals and
commercial and industrial buildings.

Angelina Napoleon
Team USA
2024 U20 World Athletics
Championships - Lima, Peru
3000m Steeplechase

-
Condition analysis
Environmental testing
Endurance testing
Source qualification

AUANENEN
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ABB’s global service network pro-
vides ongoing support, offering
OEMs and facility operators a future-
ready solution that meets evolving
industry standards.

IKO
Offers High-Thrust
Linear Motor Stage

IKO is pleased to announce its
LT170H2 direct drive linear motor

abb. com

stage for dynamic applications
such as semiconductor fabrication
which require high thrust forces
and long strokes.

This latest addition to the LT family
of linear motor stages delivers 260N
of rated force and up to 500 N maxi-
mum, exceeding the thrust ratings of
previous LT stages and expanding the
linear stage series’ range of suitable
applications—especially those that
involve positioning heavy objects in
tight spaces.

Process Capabilities

Swiss Type Multi-tasking Machines
CNC Lathe Machining, Milling, Turning
Wire EDM

Precision Gear Fabrication

Gear Hobbing

Gear Shaping

Bevel Gear Cutting

Laser Welding

Heat Treating

Passivation

800.568.GEAR (4327)

Advanced Products for Robotics and Automation”

Advanced Products for Robotics and Automation

CGI Motion standard products are designed with customization in mind. Our team of experts will work
with you on selecting the optimal base product and craft a unique solution to help differentiate your

product or application. So when you think customization, think standard CGl assemblies.

Connect with us today to explore what CGI Motion can do for you.

150

13485
Medical Devices.
Quaiiy

Advanced Products
Custom Gearboxes
Fabricated to Customer Design

In House Manufacture of Precision Individual
Components

Assembly and testing to Customers
Requirements

Complex Machined Components

Assembly and Testing of Mechanical or Electro-
Mechanical Assemblies

ESD Procedures and ESD Compliant
Workbenches

Assembly and Testing of Small to Large Multi-
items components

copyright©2025 cgi inc. all rights reserved.

« www.cgimotion.com
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Its redesigned linear motor lever-
ages direct drive technology that is
free of mechanical power transmis-
sion parts that can otherwise hinder
positioning accuracy.

r

The LT170H2 also comes with
C-Lube linear bearings for guid-
ance. Together, they allow the
positioning stage to achieve
higher thrust forces and high
speeds with exceptional precision.
Additional features and specifica-
tions include:

 High speeds up to 3,000 mm per
second.

Repeatable speeds thanks to its
low-cogging motor design.

Reduced cycle times versus
the previous LT...H positioning
table.

Long strokes up to 2,750 mm.

» Compact size and a 170 mm
width.

» Low power consumption due to
the high thrust rating. In fact, the
LT170H2 consumes approximately
48 percent less power than the
previous LT...H unit.

In addition to semiconductor fab-
rication applications, the LT170H2 is
also well-suited for use in measuring
instruments, assembly systems and
material handling machinery.

ikont.com
KUKA
Adds KR IONTEC Ultra
to Robotic Portfolio

The new KR Iontec ultra completes
KUKA’s portfolio in the payload

powertransmission.com
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range of 80 to 120 kg. With a reach of
2,300 to 2,700 mm, this compact and
powerful robot offers maximum effi-
ciency and flexibility in the modern
production environment—for exam-
ple in handling or spot welding with
lightweight welding guns.

Thanks to its compact design, the
KR Iontec ultra can easily find its
way into even the tightest of spaces:
customers can use the slim robot to
create narrow automation cells. As a
result, the space saved leads to lower
costs. In addition to the small foot-
print, the robot has very good per-
formance, which helps to minimize
cycle times.

[

The KR Iontec ultra fits seamlessly
into the KR Iontec family, which
has impressively low maintenance
requirements: an oil change is only
necessary every 20,000 operating
hours and the central hand concept
does not require belts. The robot
has a streamlined build with fewer
breakable small parts.

The all-rounder demonstrates its
strengths in handling—especially in
the battery area—and in spot weld-
ing with lightweight welding guns
(lightweight spot welding). With its
payload of up to 120 kg, the robot
can move heavy battery cells and
modules for use in electromobil-
ity. The slim robot also fits perfectly
into compact welding cells—a fea-
ture that is highly sought after by
suppliers to the automotive indus-
try, for example.

In the KUKA portfolio, the KR
Iontec ultra has the advantages of
both the KR Iontec and KR Quantec
product families. With a smaller
footprint than the KR Quantec and

high performance at the same time,
it is a cost-effective option for
entry-level automation. “The KR
IONTEC ultra can be quickly and
intuitively integrated into existing
production environments,” says
Michael Laub, platform product
manager medium payload and pal-
letizing robots at KUKA.

As the robot can be imple-
mented with the KUKA.PLC mxAu-
tomation interface, it can be pro-
grammed and operated by the user

@ LAFERT

NORTHAMERICA

in a familiar control environment.
This means that the compact, pow-
erful and cost-efficient robot can
quickly make its contribution to
production in various handling
applications and in spot welding
with lightweight welding guns. The
KR IONTEC ultra with a payload
capacity of 120 kg and a reach of
2,700 mm is available to order now,
with three further model variants
to follow this summer.

kuka.com

aiTl

YOUR BEST SOURCE FOR METRIC
MOTORS, GEARBOXES & COOLANT PUMPS

RIGHT ANGLE
WORM GEARBOXES

Available with stainless steel
output shaft

Hollow, or solid output shaft in
single or double design

Single & double reduction available

Ratios of 5:1 to 100:1
(single stage reduction)

Ratios up to 10000:1
(combination gearboxes)

Variety of input and output
mounting combinations in
each frame size.

Toll Free: 1-800-661-6413
Fax: 1-905-629-2852

AMERICAN
CLEAN

WER

www.lafertna.com
Ina.info@shi-g.com
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THIN ENOUGH?

BXR Brakes
* Up to 480 in-Ibs static

e Up to a 1.125" bore
* 19 watts or less

* Very thin profile reduces
weight & saves space

* Modified—Standard brakes
available for special needs

* 1000’s in use world-wide

800.533.1731
www.mikipulley-us.com

I' MIKI PULLEY
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APPLIED
MOTION
PRODUCTS

Introduces AW Stepper
Motors

Applied Motion Products introduces
the AW Stepper Motors, featuring an
IP65-rated design that ensures reli-
able operation in harsh environ-
ments. Engineered for a high level of
protection, these motors effectively
shield internal components from
external contaminants such as dust,
dirt, moisture, and grease.

AW Stepper Motors are exten-
sively utilized in the medical, min-
ing, steel, petrochemical, and food
processing industries. They ensure
continuous and reliable operation
in high temperatures, high humid-
ity, dusty conditions, and mod-
erately corrosive environments.
Known for their reliability and
long service life, these IP 65-rated
motors help minimize mainte-
nance and downtime, enhance
production efficiency, and ensure
dependable machine performance.

applied-motion.com

MOTICONT

Releases Miniature
Linear Servomotors

The LVCM-013-019-02 (Imperial
version) and the LVCM-013-019-
02M (Metric version) linear motors
released by Moticont feature high
acceleration/deceleration, and low
inertia. Two brushless high speed
linear servomotors with a 0.75 in
(19.1 mm) long stroke, have a high
force-to-size ratio of 2.9 oz (0.81 N)
and a peak force of 9.0 0z (2.51 N) at
a 10 percent duty cycle. Operated in
a closed loop as a DC servomotor,

these miniature linear servomotors
have high accuracy and high repeat-
ability, and are clean, quiet, reliable,
and efficient.

These linear voice coil servomo-
tors are also known as moving coil
motors or linear actuators, is 1.156
in (30.2 mm) long at midstroke.
These high force-to-size linear ser-
vomotors are ideal for: Scanners,
laser beam steering and filtering,
haptic feedback, dynamic vibration
absorption, dispensing, work hold-
ing and clamping, assembly, testing,
and wafer handling.

The LVCM-013-019-02 has 4-40
UNC-2B threaded holes in the cen-
ter of the housing and the coil end,
and the LVCM-013-019-02M has
M3X0.5 threaded mounting holes
for easy integration of these lin-
ear servomotors into new or exist-
ing applications. Single or multiaxis
plug-and-play servo controllers and
linear encoders are available for all
Moticont linear motors.

moticont.com/voice-coil-

NORD

Releases New Enhanced
Technology for Control
of Electronic Drives

The updated Nordcon 3.0 soft-
ware tool for Windows and mobile
devices delivers a more stream-
lined design for efficient drive con-
trol, parameterization, program-
ming, and analysis.

The Nordcon software tool from
Nord Drivesystems enables easy
access to electronic drive systems,
simple parameter management,
drive programming, and compre-
hensive diagnosis. The software is
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available as a Windows app as well
as a mobile app for iOS and Android,
allowing the full performance of
Nord technology to be implemented
across multiple devices with a uni-
form user interface. Nordcon is
applicable for all Nord variable fre-
quency drives, motor starters, and
bus modules, and is capable of han-
dling all tasks from application
development, commissioning, oper-
ation and service.

Commissioning of an electronic
drive system requires the setting of
various parameters. With Nordcon,
numerous drives can be addressed
simultaneously via the integrated
interface—regardless of whether it
is a single-axis or multiaxis solu-
tion. The connection to the fre-
quency drive is by default precon-
figured via serial interface however
connection via Ethernet can also
be established. The software’s
project mode additionally sup-
ports application engineers when
commissioning a larger number
of electronic drive systems via an
Industrial Ethernet network.

Nord recently announced an
update to the software tool with
Nordcon 3.0 for the Windows app.
This update features many design
improvements including implemen-
tation of a modern interface design
with a ribbon style navigation tool-
bar, allowing easy access to com-
mands and functions with clear
grouping of tabs subdivided by cat-
egories. Like the mobile app, the
Windows parameter screen now
offers a clearer display with a con-
text-sensitive help function that
integrates all relevant parameter

information from Nord’s technical
documentation. A new index and
search function also makes it easy to
find any parameter quickly.

Drive monitoring with help from
the Nordcon dashboard provides
an optimal visualization of all
application-relevant drive infor-
mation in one convenient loca-
tion. It can be easily customized
with different tile types to show-
case important parameters of the
drive system for quick monitoring
and fault diagnosis. The multiwin-
dow dashboard also supports fast
import/export of application spe-
cific dashboard settings between
colleagues as well as the Nordcon
mobile app.

nord. com

SENSOR
TECHNOLOGY

Assists RTEC
Engineering with
Dynamometer
Technology

RTEC Engineering Ltd. is on a mis-
sion to redefine accuracy standards
for dynamometers amid the growing
global interest in enhancing engine
efficiency and performance.

Rob Langton, the managing direc-
tor of RTEC Engineering Ltd and an
engineering metrologist with over
two decades of experience, sheds
light on their innovative approach:
“Our sub-division, RTEC Powertrain,
is actively engaged in collaborative
projects with B2B partners, concen-
trating on metrology solutions for
the automotive industry, including
ECM (engine control module) cali-
bration and diagnostics.”

FORGING
AHEAD

OF THE
PACK

/{f{(ﬂl

MADE IN THE

Fast.
No Fine Print.
No Premium.

At McInnes Rolled Rings, we
provide quality products,
shipped fast. And we partner
that with exceptional
customer service to forge the
perfect partnership with our
customers.

MCINNES
ROLLED RINCS

1.877.736.4409

www.McInnesRolledRings.com
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Facing the challenge of obtain-
ing a detailed performance profile
for a specific engine within a con-
strained capital budget, Langton
took matters into his own hands.
Drawing on his extensive engi-
neering expertise, he embarked
on designing and manufactur-
ing a dynamometer that repli-
cates the accuracy and reliability
of OEM or lab-grade systems but at
a more accessible cost for small to
medium-sized enterprises.

Striving to surpass the limita-
tions of load cells and rpm sen-
sors commonly found in traditional
dynamometers, Langton turned
to advanced technology. After
researching specialized literature,
he discovered Sensor Technology
in Banbury and their noncontact
TorgSense transducer.

Engineers from Sensor Technology
assessed Langton’s requirements and
recommended the SGR510/520 series
TorgSense. This transducer employs a
full four-element strain gauge bridge. A
rotor-mounted ultra-miniature micro-
controller, powered by a noncontact
inductive coil, measures strain val-
ues and transmits them digitally to
the stator, providing high-precision
torque measurements.

Langton highlights the benefits:
“The inductive coils eliminate the
need for wires with slip ring con-
nections to the shaft, offering the
ease of use we desire.” He under-
scores TorgSense’s remarkable
overrange capacity, enabling accu-
rate measurement of sudden load
spikes. Additionally, its immunity
to noise and signal corruption,
common in slip ring setups, along
with a 4,000/sec sampling rate,
aligns seamlessly with their reso-
lution requirements.

With Sensor Technology’s assis-
tance, RTEC swiftly developed an
ideal solution for manufacturing
a high-performance dynamome-
ter aligned with their design speci-
fications. Recognizing the poten-
tial broader applications, Langton
explored the market’s needs, leading
to a realization of a gap that RTEC
aims to fill.

sensors.co.uk
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KISSSOFT

Presents Load Spectrum
Calculation

The KISSsoft System Module is a user-
friendly tool also for load spectrum
calculation designed for gearboxes.
It incorporates nominal boundary
conditions, variable forces on shafts,
gear shifts, and hence changes in the
power flow and operating mode vari-
ations. This complexity allows com-
prehensive calculations based on
actual operating data, such as vehi-
cle simulations or in situ measure-
ments. This is particularly valuable
for hybrid drive transmissions, con-
tinuously variable transmissions,
and considering driving vs. coast-
ing operation. For all bins in the load
spectrum, the power losses are cal-
culated, informing about the trans-
mission efficiency. Each load case in
the spectrum also serves as a nom-
inal load for a single load calcu-
lation. Detailed reports for gears,
bearings, and shafts clearly present
key data, while the software sup-
ports easy export of load data for in-
depth component analysis. Its intui-
tive interface ensures fast, accurate,
and reliable calculations while sav-
ing engineer’s time.
kisssoft.com

SEW-
EURODRIVE
Introduces WES Series
Stainless Steel Drives

SEW-Eurodrive is proud to introduce
the WES Series stainless steel gear
unit, a compact, hygienic drive solu-
tion that runs cool—even under con-
tinuous operation. Unlike worm gear
units that overheat, the WES Series
integrates SPIROPLAN right-angle

gearing, ensuring smooth, reliable
performance without excessive heat
buildup. Designed for food, bever-
age, and other hygienic applications,
the WES Series is corrosion-resis-
tant, easy to clean, and rated for
high-pressure washdown:s.

Key Advantages include:

Compact & Efficient: No cool-
ing fan, no hygiene risk—ideal for
clean environments.

Always Runs Cool—Safe & Reliable:
SPIROPLAN gearing minimizes fric-
tion, reducing heat compared to worm
gear units. No burn hazards, ensuring
worker and product safety.

Hygienic & Washdown-Ready: Rated
for aggressive cleaning agents and wash-
down environments. Seamless, smooth
surface prevents bacteria buildup.

Durable & Low Maintenance: High
efficiency gearing and lubrication sys-
tems extend service life. Lightweight,
compact design for easy integration
into processing lines.

Built for Clean, Demanding
Environments & Safety
“The WES Series is a breakthrough for
industries needing a stainless-steel
gear unit that stays cool, clean, and
reliable. By integrating SPIROPLAN
right-angle gearing, we’ve created
a solution that outperforms tradi-
tional gear units in hygiene-sensitive
applications,” said Tom Ellis, industry
account specialist at SEW-Eurodrive.

Industries served include food and
beverage processing (bottling, packag-
ing and conveyor systems), pharmaceu-
tical and cleanroom (contamination-
free motion solutions) and chemical
and washdown (corrosion-resistant,
sealed for extreme conditions).

seweurodrive.com
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FVA-Workbench: The
Foundation for Digital Twins

e

Software offers efficient and user-friendly solution for
creating industrial gearboxes

Michel Fett, TU Darmstadt

The digital transformation is fundamentally changing
the industry, and digital twins play a central role. They
enable real-time monitoring of physical systems, simu-
lation of their behavior, and informed decision-making.
A dissertation from the TU Darmstadt Institute for Prod-
uct Development and Machine Elements (pmd) shows
how the FVA-Workbench gearbox design software can be
implemented as a platform for creating digital twins of
industrial gearboxes. The results demonstrate how the
combination of detailed modeling, continuous real-time
calculations, and engaging dashboard visualization offers
an efficient and user-friendly solution for the develop-
ment of digital twins.

What Is a Digital Twin?

Digital twins of technical systems offer a broad spec-
trum of potential applications (Attaran and Celik 2023).
The term refers to a digital representation of a concrete
physical system. In this article, a digital twin is regarded
as a digital representation of the physical model with
a live data connection. During operation, sensor and
operating data is continually recorded and provided to
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the digital twin. This data serves as input parameters for
models which simulate the actual system and describe
its behavior. Thus, its behavior can be calculated or sim-
ulated live, making it possible to make predictions and
draw conclusions (Stark et al. 2020; Czwick et al. 2020;
Wilking et al. 2021).

FVA “Digital Twin II"” Research Project

The topic of digital twins and their creation is being
intensively researched by the TU Darmstadt pmd
together with the FAU Erlangen-Niirnberg Engineer-
ing Design KTmfk as part of the FVA 889 II—“Digital
Twin II” research project. A central component of this
project is developing a prototype for a digital twin of
a Type X2FS100e two-stage industrial gearbox from
SEW-Eurodrive (see image above left). This gearbox is
part of a test setup at TU Darmstadt and can be loaded
with targeted speed and torque settings. Various sen-
sors are installed in and on the gearbox to record oper-
ating data. In this case, the speed and torque are par-
ticularly relevant. The measurement data is stored in
real-time on a server at TU Darmstadt.

powertransmission.com
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The FVA-Workbench is a manufacturer-neutral solution for modeling, parameterization, and simulation of
transmission systems. Version 10 was released on February 17, 2025, to make gearbox design even more efficient.

2D Modeler: Faster and easier design changes

The new 2D Modeler makes it possible to quickly and easily modify geometries, shafts, and positions in a single
plane. This is especially useful for shaft modeling: the shaft contours can be intuitively edited and modified,
which greatly simplifies design and troubleshooting. Another highlight is snap and grid functionality for efficiently
adjusting component positions. For example, a rolling bearing can be moved specifically to the shaft edge - the
2D Modeler automatically “snaps” the edge of the rolling bearing to the edge of the shaft, which saves time and
enables precise placement of gear elements. This makes subsequent adjustments easier than ever.

Shorter calculation times thanks to modularization of ISO 10300 calculations

Bevel and hypoid gear load capacity calculations have been greatly accelerated. Standard bevel gear load
capacity calculations are now up to 10 times faster thanks to modularization of calculations according to ISO
10300 - ideal for optimizations and automated calculations.

Advanced pitting calculations according to ISO 6336 and FVA 411

The local pitting calculation was extended to cylindrical gears based on findings from the FVA 411 research
project. This makes it possible to determine the safety factors for each point of the flank across the mesh and
compare them with damage from tests or the field.

Variant generator: Easily calculate and compare variants

The variant generator helps users to quickly calculate different gearbox variants. For example, gearing parameters
or bearing concepts can be freely varied for drive optimization. The results are saved and can be easily evaluated
using the new variant comparison function, allowing you to quickly find the optimum solution.

Gear skiving: Cost-effective cylindrical gear production

The gear skiving feature enables you to generate the deviation-free nominal profile for skived cylindrical gears and
to calculate the gear stresses on the tooth flank and in the tooth root. This makes it possible to precisely analyze
the load capacity of cylindrical gears produced with this cost-effective manufacturing process.

Bevel gear calculations: Integration of the latest calculation kernels

Bevel gear calculations can now be performed even more reliably with the new version of the software. New
features enable more precise analysis and representation of tooth flank curvatures. Extended calculation options
are also available, such as determination of the local flank fracture and optimization of parameters for special
compensation surfaces, allowing for even more accurate contact calculations - even with flank modifications such
as tip or end relief. Current standards, such as ISO TS 10300-20:2021 and ANSI/AGMA 2003-D19, have also been
integrated into the software.

Quick Results View: Instant analysis of calculation results

The Quick Results View makes it possible to see key results immediately after the calculation. This allows you to
immediately recognize the effects of changes to your model, enabling you to quickly determine modifications and
accelerating your development processes.
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Three Steps to Creating Digital Twins
with the FVA-Workbench

The digital description and representation of the gearbox
is addressed by modeling and calculation of the gearbox
in the FVA-Workbench. This was implemented as part of
William Gunawan’s dissertation on “Creation of a Digital
Twin through real time integration of the FVA-Workbench”
at the TU Darmstadt pmd. The thesis was supervised by
Prof. Dr.-Ing. Eckhard Kirchner and Michel Fett. The proj-
ect can be divided into three steps: modeling the gear-
box, establishing live calculations, and visualization in
a dashboard. The following is an overview of the project
and the knowledge that was gained.

Step 1: Modeling

First, the gearbox was modeled in the FVA-Workbench.
The two gear pairs of the two-stage gearbox were used
for this purpose. The geometry of the individual gears
was described along with the material parameters. This
includes, for example, the number of teeth (z), module
(m), helix angle (b), tip diameter (d,), and reference diam-
eter (d) of the individual gear stages. The three shafts of
the gear stages were also described by defining the mate-
rial parameters, center distances, and geometries of the
individual shaft shoulders, among other things. The bear-
ings and the gear oil could be selected as standard com-
ponents from the FVA-Workbench library. The gearbox
casing was not modeled, as CAD data for the casing was
not available in the project.

Step 2: Live Calculations

Typical use of the FVA-Workbench involves one-time sim-
ulation of the behavior and characteristics of the modeled
gearbox and creating a report from the results. However,
digital twin functionality requires continuous, cyclically
recurring live calculations. This can be achieved using
the FVA-Workbench’s scripting feature, which can auto-
mate the execution of calculations. To do so, a script was
created which uploads the latest measurement data from
the sensors mounted in the gearbox to the TU Darmstadt
server in 10 second increments. This measurement data
includes the current torque and speed values, which are
then used as input variables for calculations in the FVA-
Workbench. Thus, the current behavior and status of the
gearbox are calculated every 10 seconds.

Step 3: Visualization

Creating a results report every 10 seconds is not useful
for the purpose of a digital twin. Instead, the FVA-Work-
bench exports the calculation results as Excel files. A live
dashboard was created directly in Excel using VBA (Visual
Basic for Applications), which is updated regularly with
the latest calculation results and shows the current sta-
tus of the gearbox. For example, the load distribution on
the tooth flanks and the load ratio C/P of the bearings are
visualized. The plots in the dashboard are updated after
each new calculation in the FVA-Workbench.
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The FVA-Workbench: A Versatile Tool
for Gearbox Design and Industry 4.0
Applications
The FVA-Workbench goes far beyond the basic functional-
ity of typical gearbox design software, offering a number
of expansion options that increase its versatility in vari-
ous application scenarios. Users can implement their own
scripts to automate specific calculations and develop cus-
tomized solutions. This makes the FVA-Workbench a key
component in the lifecycle management of gearboxes.
Furthermore, combining the FVA-Workbench with mod-
ern data acquisition methods enables deeper analysis of
sensor data from physical systems. This makes it pos-
sible to detect anomalies in operation at an early stage
and quickly identify the effects of system changes, which
opens up new potential for predictive maintenance and
machine optimization. Thus, the FVA-Workbench proves
itself to be not only a powerful tool for the design and cal-
culation of gearboxes, but also a foundation for innova-
tive applications within the context of Industry 4.0. The
integration of live data, for example via OPC UA, allows
for more precise calculations, as measurement data for
individual gearbox elements is fed directly into the FVA-
Workbench, making it possible to perform calculations
using actual data instead of just nominal values. These
new models along with the evaluation of live data can
be used to create digital twins which contain data from

across the entire product lifecycle.
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Humanoid Component
Advancements

Schaeffler discusses motion control and
robotic strategies moving forward

Matthew Jaster, Senior Editor

Schaeffler sees a significant pathway to produce precise components for humanoid robots at high volume including ball screws and strain

wave gears.

Schaeffler continues to advance key
technologies shaping the future
of mobility and motion. One area
of interest—humanoid robots—
is where Schaeffler is developing
advanced component and system
capabilities for the next generation
of robotics. PTE recently had the
opportunity to discuss these tech-
nologies with Al Makke, engineering
director, humanoid robotics, North
America, at Schaeffler Group USA.

First, please tell us what

the response was like at

CES 2025 to Schaeffler's
Humanoid Technology
Exhibit?

It was good. The interactive
humanoid “hologram” was an eye
catcher. Several different people
in the humanoid sector stopped by
whether it was competitors, inves-
tors, suppliers, potential custom-
ers. The show was really effective.
We must answer the question fre-
quently, “Is Schaeffler making
their own humanoids?” And the
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resounding answer is, no, right? We
do want to showcase what we can
achieve as a supplier to humanoid
OEMs, however. Industry observ-
ers noted the exhibit’s emphasis
on Schaeffler’s expanded motion
product portfolio, a development
bolstered by the company’s recent
merger with Vitesco Technologies.
This strategic move has enhanced
Schaeffler’s manufacturing and
research capabilities, position-
ing it as a comprehensive provider
of motion solutions across vari-
ous sectors. Overall, the response
was positive, with attendees and
industry experts recognizing the
company’s innovative approach to
motion technology and its impact
on the future of robotics.

How about the significance
of the Agility Robotics
investment as well as your
use of generative Al across
the product portfolio?
Schaeffler’s strategic investment in
Agility Robotics and its integration

of generative Al technologies are
pivotal steps in enhancing its capa-
bilities in the humanoid robotics
sector. In November 2024, Schaef-
fler made a minority investment
in Agility Robotics, the creators of
the bipedal humanoid robot, Digit.
This partnership includes plans to
deploy Digit robots across Schaef-
fler’s global network of 100 plants
by 2030, aiming to revolutionize
manufacturing and logistics opera-
tions. The collaboration is expected
to accelerate the adoption of
humanoid robots in industrial set-
tings, enhancing automation and
operational efficiency.

Schaeffler has been proactive in
incorporating generative Al across
its product portfolio. Collaborating
with Siemens, the company intro-
duced Siemens Industrial Copilot,
an Al-powered assistant designed
to optimize engineering and opera-
tional tasks. This tool aids automa-
tion engineers in generating code
for programmable logic controllers
(PLCs) through natural language
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S  Our High Torque Gears
Fill a Key Design Gap

the Industrial Copilot assists main-
tenance teams in swiftly identify-
ing and resolving machine errors,
thereby minimizing downtime and
enhancing overall efficiency.

For over six decades, we've
What additional investments .
are enhancing Schaeffler’s helped top engineers tackle
position in the humanoid
robotics sector?
Schaeffler participates in three dif-

ferent ways in the humanoid sec- | i 7/ Learn how our gearing systems
tor. We are a user of humanoids A can be leveraged in your sector.

in our production plants, a sup- .
. . Contact our engineers today
plier of components to humanoid

“OEMs”, and a supplier of machines ' for more information.
to humanoid manufacturers.

Schaeffler has undertaken several
strategic initiatives to strengthen
its position in the humanoid robot-
ics sector:

Our merger with Vitesco Technologies
expanded Schaeffler’s global presence,
added new manufacturing facilities,
and enhanced its research and devel-
opment capabilities. The integration
of Vitesco’s expertise has enriched
Schaeffler’s motion technology port-
folio, enabling the company to offer
comprehensive solutions essential
for the development and production
of humanoid robots [Editor’s note: see
sidebar on page 22]. Check out our upcoming Education Courses!

Schaeffler is leveraging advanced
artificial intelligence and verti-

cal integration to enhance its pro- GEAR MANUFACTURING FUNDAMENTALS OF

duction technologies. A notable

example is EMMA, a mobile col- AND INSPECTION PARALLEL AXIS GEARING
laborative robot (cobot) designed Deadline to register: Deadline to register:

to improve flexibility and preci- April 2204 April 29t

sion in dynamic manufacturing May 6-8 May 13-15

environments. EMMA exempli-

fies Schaeffler’s commitment to Philadelphia, PA - Includes a tour [l Minneapolis, MN

integrating Al-driven automation of Chalmers & Kubeck

solutions, which are crucial for the
efficient production and operation
of humanoid robots.

What are the greatest
challenges for offering
components for humanoid
robotics?

From my viewpoint at Schaeffler as
a component and joint actuator sup-
plier, there are two key challenges.

Registratioﬁ deadlines are approaching fast.
Email education@agma.org with any questions.
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Schaeffler offers vision sensors and machine-based learning, data analysis, localization and mapping
for driver assistance systems as well as autonomous driving solutions.

CES 2025 _ _

Matthew Jaster, Senior Editor

One key highlight during my first visit to CES 2025 in Las Vegas was Schaeffler's Humanoid Technology Exhibit, an
interactive display highlighting Schaeffler's key role in enabling motion through advanced robotics. During the show,
Mike Paschke, industrial automation national sales manager, gave our group a comprehensive tour of the exhibit—
highlighting how Schaeffler is shaping the next generation of robotics from a component as well as a system level.
“Basically, there's eight new motion technology families,” Paschke said. “This breaks down into the full portfolio of
products Schaeffler can offer. The idea here being each of these building blocks really comprises the full system.
Now as a company we must start thinking about battery technology, sensors, power electronics for humanoid
robots, and how these system capabilities translate to high volume manufacturing.’

The merger with Vitesco Technologies, completed on October 1, 2024, expands Schaeffler's presence globally,
adding new manufacturing plants and boosting the company’s research and development capabilities. Schaeffler's
solutions now cover the entire spectrum of motion, from power transmission to energy generation and sustainability,
allowing for a seamless integration of technologies. Especially in the field of electromobility, Schaeffler can now offer
customers a comprehensive product range and can therefore derive even greater benefit from the growth potential
in the electromobility market.

Schaeffler's Dynamic Performance Vehicle at CES 2025 highlighted the full range of technologies for chassis
systems and electrified powertrains, augmented by the addition of Vitesco Technologies. The company can now
deliver a battery electric vehicle solution, featuring all vital components and systems required for a complete
electrified powertrain. The interactive exhibit demonstrated these solutions-from components and systems for light
passenger cars to heavy-duty applications.




First, the industry is rushing to
find the right actuator architec-
tures and performance for each
joint. This is resulting in very differ-
ent joint designs and architectures
(rotary vs. linear actuators and even
more diverging solutions within the
rotary actuator family and the linear
actuator family). The only appar-
ent consensus now is strainwave
gear-based actuators which virtu-
ally every humanoid OEM is using
in at least some joints. There’s a
large focus on performance, and if
the “ChatGPT moment for general
robotics is truly around the corner”
and that humanoids will truly reach
the volume projections that we hear
about, then we must start think-
ing about scaling these compo-
nents for high volume production.
Schaeffler’s background in high vol-
ume production for the automotive
industry in combination with our
understanding of these new joint
actuator requirements will give us
a good seat at the table to address
these challenges.

Second, we must understand as an
industry the unique requirements of
humanoid robots and how they dif-
fer from traditional robots. Right
sizing the requirements will enable
us to explore high volume solutions
that will support the bullish outlook
on the market.

What role do bearings play in
these applications, and why
is a customizable approach
so critical?

Lightweight, high torque density,
and low friction will continue to be
important for smooth humanoid
control and battery life management.
Customized bearings might be nec-
essary in certain actuators and cer-
tain positions, but it’s wise to pursue
standardized solutions where pos-
sible especially when we talk about
mass production in the coming years.

How do the components
Schaeffler provides compare
to hydraulic or pneumatic
systems?

Increased Precision and Control: Elec-
tric actuators offer finer control over
movement, making humanoid robots
more adaptable to complex tasks.
Hydraulic systems, while powerful,
can be difficult to precisely regulate
due to fluid dynamics.

Lower Maintenance and Complexity:
Hydraulic systems require pumps,
valves, and high-pressure fluid
lines, leading to potential leaks,
high maintenance requirements,

and complex routing. Electric actu-
ation simplifies the design, reducing
maintenance needs.

Better Energy Efficiency: Hydraulic
systems consume more power due to

continuous fluid circulation, whereas
electric actuators use energy more
efficiently by only consuming power
when needed.

Reduced Weight and Space: Hydraulic
systems require large reservoirs, hoses,
and pumps, adding weight and bulk.
Electric actuators allow for a more com-
pact and lighter design.

Scalability for Practical Applications:
Moving towards electric actuators
aligns with broader industry trends,
making the technology more viable
for real-world applications in logis-
tics, manufacturing, and other fields.

This shift reflects a broader move-
ment in humanoid robotics, where
electric actuation is becoming the
preferred standard for its balance of
power, efficiency, and scalability.

Humanoid robotic
components are getting
smaller. Can you discuss

a few advantages to

agility, sustainability and
efficiency with smaller drive
technology?

The trend toward miniaturization
in humanoid robotics is unlock-
ing higher agility, lower power con-
sumption, greater sustainability, and
cost reductions, making humanoids
more practical, scalable, and efficient
for real-world applications. As com-
pact actuators, motors, and reducers

Schaeffler’'s Humanoid Technology Exhibit was a booth highlight at CES 2025 in Las Vegas.
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continue to advance, humanoid
robots will become faster, more dex-
terous, and more widely adopted
across industries. In general, lighter
humanoids are faster.

What additional areas
outside of humanoid robotics
can benefit from this type

of electromechanical
actuation?

lalready see alot of parallels between
humanoid actuators and automotive
active suspension actuators. With
L3+ autonomous vehicles in our
future, comfort requirements are
increasing and approaching human-
oid actuators in the legs and arms
from a requirements standpoint.
can think of a few other applications
that would have similar require-
ments for actuator bandwidth, back
drivability, safe state, etc.

Why is Schaeffler’s system
design approach so
important moving forward?
Based on the automotive suspen-
sion parallel, I would extend your
question to include automotive and
e-Mobility applications. I think we
have the tools and business pro-
cesses to pull ideas from various
parts of our business to develop
holistic solutions and not just com-
ponent solutions. We’ve seen such
successes in a short period of time
with transforming current sensor
technologies from ex-Vitesco into
relevant force sensors for humanoid
actuators, and we have many similar
irons in the fire right now. I think our
humanoid display at CES is going to
evolve significantly over the next
couple of years.

How will humanoid
and industrial robotic
applications evolve in the
coming years?
Based on Morgan Stanley’s “The
Humanoid 100” report, the evolu-
tion of humanoid and industrial
robotic applications in the coming
years will be shaped by advance-
ments in AI, automation, semi-
. conductor technology, and supply

Part of Schaeffler’s “Generate Motion” family of products and solutions: rotary actuator.

For Related Articles Search
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Part of Schaeffler’s “Drive Motion” family of products and solutions: brushless DC motors.

chain development. Here are the
key trends and expectations:

We’ll see the expansion of human-
oid robotics from prototypes to real-
world applications in areas such as
manufacturing, logistics, and health-
care. Humanoids will be integrated
into factories, warehouses, and cus-
tomer service, assisting in tasks that
are physically demanding or require
fine motor skills. Humanoid OEMs
are leading the push toward practi-
cal humanoid robots that could be
deployed at scale.

AI models will enhance humanoid
robots’ ability to learn from human
demonstrations and adapt in real-
time. Additionally, the increased
use of vision-based Al, LiDAR, and
force/torque sensors will improve
robots’ ability to interact with com-
plex environments. Digital twins and
reinforcement learning will acceler-
ate training, allowing humanoids to
perform real-world tasks with mini-
mal human intervention.

We’ll also see improvements in
battery technology. Battery compa-
nies are working on high-density,
long-life lithium-ion batteries to
power humanoid robots efficiently.
The transition from hydraulic to

all-electric humanoids (e.g., Boston
Dynamics’ new Atlas) will improve
energy efficiency and enable longer
operating times.

While China currently dominates
the robotics supply chain, particu-
larly in motors, semiconductors, and
rare-earth materials, western com-
panies are investing heavily to catch
up. In the next 5-10 years, human-
oids could become as commonplace
in workplaces as industrial robots
are today, reshaping labor mar-
kets and productivity worldwide.
However, the key path to scalable
humanoids is ensuring safe opera-
tions along side humans anywhere;
whether that’s at the workplace or at
home. This will expand the possible
use cases significantly.

Is there anything you'd like

to add about Schaeffler's
components in the humanoid
robotic industry?

Schaeffler is widely perceived as a
componentsupplierinthehumanoid
robotic industry, and that is appar-
ent in some of the market research
studies that have been produced
over the last couple of years. We
have furthered our product portfolio

significantly in e-Mobility, pow-
ertrain and chassis,as well as human-
oid robotics where we can lever-
age our “Motion Families” to ideate
and produce high value actuators for
our customers. From sensors, trans-
missions, bearings, and software to
completely integrated actuators and
controllers, we have a robust prod-
uct portfolio that is supported by our
vertical integration to make a differ-
ence in the humanoid robotic sector,
and we’re nothing short of excited
about playing our role.
schaeffler.us

PIE

Additional Resources:
“Actuation Challenges in Robotics
Today” (PTE June 2023)

powertransmission.com/
actuation-challenges-in-

robotics-today

“Planetary Gear Rethought” (PTE
online article April 2023)
powertransmission.com/
planetary-gear-rethought
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Selecting the Right Linear

Axis for Your Autome
System: A Begl

Guide

Sean Barunas, Sales Product Manager, Bosch Rexroth; Richard Hansen, Senior

Automation Engineer, Bosch Rexroth

Foundational to factory footprints across a breadth of
industries and applications, linear motion systems and
the axes they operate on remain critical components that
OEMs and end-users rely on daily. As diverse as their use
cases, linear axes are not a one-size-fits-all solution and,
as such, need to be configured and leveraged properly to
ensure optimal performance. Manufacturers and end-
users should view this article as a roadmap to understand-
ing linear axes and how they’ll continue to play a key role
in manufacturing and logistics applications in the future.

Transparent Evaluation

At the heart of any successful manufacturing operation is
a culture of consistent, transparent evaluation. Managers
need to have a thorough comprehension of all processes
and should constantly monitor performance to identify
opportunities for improvement. While legacy processes
are typically the foundation for meeting objectives consis-
tently, it’s worth exploring modern and advanced technol-
ogy to further improve productivity. Linear axes can be
applied to a variety of processes and should be considered
as a potential solution for many manufacturing needs.
When evaluating axes’ integration with a process, man-
ufacturers need to first identify a clear objective regard-
ing speed, payload, and accuracy. How will the actuator(s)
move objects safely and effectively to align with an estab-
lished goal? Equally as important as reaching current
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Software today has streamlined the design phase, allowing end-
users to digitally build their custom linear motion solutions.
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throughput metrics is considering future needs as well.
What’s the range that may be required of the axes so
they can adjust to meet shifting objectives? Having a
clear understanding of those parameters will help narrow
down the type of axes that may be required.

Additionally, having an understanding of an objective
can help manufacturers avoid unnecessary and complex
requirements. While linear axes are an inherently sim-
ple solution, some manufacturers can complicate their
implementation by overengineering them for applica-
tions that aren’t aligned with their design. This can hin-
der an entire process and lead to higher costs, longer lead
times, and project delays.

Design At Your Fingertips

One of the most important advancements in implement-
ing linear axes solutions is how they’re being selected
by the end-user. Previously, individual components may
have been chosen out of a catalog, and sometimes, a fol-
low-up call was conducted to confirm what it was being
used for. The process was imperfect, as it was susceptible
to miscommunication that led to incorrect specifications
for a solution, or one not perfectly designed for a task.

Now, modern software has streamlined the design
phase, as many end-users want to digitally build their
custom linear motion solution themselves and see a CAD
model designed to their exact specifications. They can
avoid selecting unnecessary components and easily cycle
through multiple solution options before making a final
selection. This speeds up the process of getting the solu-
tion into the end user’s hands, which can have a faster
impact on overall productivity.

For Related Articles Search

linear motion

at powertransmission. com

Selecting the best linear axis should be based on the application
requirements, load capacity, speed and precision.

While the initial design phase rests mostly on the cus-
tomer, it’s still important to maintain a relationship
with the supplier. Within certain verticals, linear motion
solutions are trending towards established standards,
and suppliers need to provide direction to end-users on
whether their solution is aligned with how other end-
users may be integrating similar technology.

Not surprisingly, the digital development of linear
motion solutions falls in line with the overall digitaliza-
tion of manufacturing processes. End-users who embrace
this transition are positioning themselves as attractive
employers to the younger generation of workers who are
utilizing digital technology in their daily lives.

An Evolutionary Environment

Advancing in parallel to the digitalization of manufac-
turing is the design of linear axes themselves. Because
many OEMs and end-users are trending towards a fully
automated operation, linear axes are being leveraged for
a greater variety of tasks and must evolve to meet those
needs. There’s a consistent push to move objects faster
and more accurately, as well as an increasing need to
accommodate heavier payloads. A key example of this is
battery manufacturing, which remains in the spotlight as
the global EV industry continues to grow. Heavy battery
modules need to be produced at faster speeds to meet
demands and linear axes must be able to transport them
effectively and repeatedly while bearing a heavier load.

Here to stay

While there are a variety of solutions within manufacturing,
linear axes continually prove their worth in their breadth
of applications and longevity of effectiveness. OEMs and
end-users need to fully understand their capabilities, espe-
cially in greenfield environments, before implementing or
integrating them. Furthermore, modern design software
allows customers to design axes and solutions to their exact
parameters, which ensures they’re getting the exact one
they need and in a timely manner compared to the catalogs
and phone calls of previous generations. This allows oper-
ators to maintain productivity with a proven solution that
will remain a key component in the manufacturing industry
as it evolves to meet emergent needs.
boschrexroth.com/en/us/
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New Dynamics in Automation
and Motion Cohtrol

Automate 2025 boasts robotic__
ingenuity and efficiency

AUTOMATION
MADE EASY.

Matthew Jaster, Senior Editor

Automate 2025 takes place May 12-15 in Detroit.

Curious about the state of robotics and automation? A day or two at Hunting-
ton Place in Detroit this spring should clear everything up. Automate 2025
attendees might see robots serving coffee, robots maintaining shop floors,
robots building other robots. We have officially crossed the threshold from
future possibility to practical application.

Between intimate workshops with industry giants, keynotes, networking
events, innovation competitions and live demonstrations, Automate offers
comprehensive automation education and robotics, vision, AI, motion con-
trol and other technologies. Automate delivers the latest innovations in man-
ufacturing automation technology from more than 800 leading exhibitors.
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Future of Motion Control
Technology

The Automate team says companies
across industries are using Al to revo-
lutionize motion control technology.
ABB, Siemens, and FANUC are inte-
grating Al into their industrial robots
and control systems, enabling more
intelligent and responsive move-
ments in manufacturing processes.

Epson Robots, in partnership with
Motion Ali, is integrating Al-driven
solutions into their robotics systems,
enhancing precision and adaptabil-
ity in automation applications for
semiconductor, pharmaceutical, and
logistics sectors.

New encoder technologies are pro-
viding medical machine manufac-
turers with expanded options for
position sensing and data transmis-
sion. Delta robots like the KUKA KR
DELTA can achieve cycle times as fast
as 0.32 seconds with high precision in
pick-and-place operations for indus-
tries such as food and pharmaceuticals
(automateshow.com/blog/motion-
control-101-fundamentals-and-
emerging-trends)

Advancements in Al

Al'models are becoming increasingly
capable of making real-time deci-
sions. This has accelerated invest-
ment in edge computing, allowing
businesses to automate processes
faster and more intelligently than
ever before. The Automate team
examined these new technologies
with Siemens and OnLogic:

The Rise of Private 5G Networks
Edge computing and private 5G net-
works go hand in hand. Companies like
Ericsson are deploying 5G-powered
edge solutions to enable seamless
machine-to-machine communica-
tion, improving automation capabil-
ities across industries.

Demand for Sustainability
and Energy Efficiency
Localized data processing signif-
icantly reduces the energy con-
sumption associated with cloud
operations. Companies such as
Schneider Electric are leveraging
edge computing to optimize energy

7y e T
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use, reinforcing its role in sustain-
able industrial automation.

The Growth of Industrial loT
(lloT)

Smart factories and connected sup-
ply chains are becoming the norm.
Edge computing enables IIoT appli-
cations to function with minimal
latency, ensuring smooth and effi-
cient automation processes.

Robotic Technology
Whether you’re looking to stream-
line your production line, tackle labor
shortages, or make your workplace
safer, robots are a powerful solu-
tion—and ally. The Automate Team
is here to help with a list of common
robot types, from traditional indus-
trial robots to innovative collabora-
tive and mobile robots. Examples on
display at Automate 2025 include:

Cylindrical Robots

These robots combine rotational
movement with vertical and hori-
zontal motion, operating within a
cylindrical workspace. Their versa-
tility shines in various applications
across the manufacturing floor. They

Automate 2025 offers 800+ exhibitors, 200+ speakers and 140+ conference sessions.

A2

excel in machine tending operations,
assembly processes, and material
handling tasks. Their design makes
them particularly effective for pack-
aging, palletizing, and precision dis-
pensing operations where consistent
circular motion is required.

Collaborative Robots

Cobots represent the next evolution
in industrial automation by work-
ing directly alongside human work-
ers, unlike traditional robots that are
confined to cages. They are ideal for
quality inspection, assembly lines,
and packaging or material handling.
You can choose between 4 major
types of cobots: Safety Monitored
Stop, Speed and Separation, Hand
Guiding, and Power and Force Limit-
ing. These cobots use sophisticated
collision sensors and force limita-
tions to detect when they contact a
human worker. This helps them to
stop and avoid any injuries.

Autonomous Mobile Robots
(AMRs)

These intelligent robots navi-
gate independently using sophisti-
cated sensor systems and Al. Their
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advanced capabilities provide sig-
nificant operational benefits. With
dynamic obstacle avoidance and flex-
ible routing capabilities, they can
adapt to changing environments
without requiring infrastructure
modifications. Their sophisticated
systems enable seamless integra-
tion with existing operations, making
them a versatile solution for modern
manufacturing facilities, warehouses,
and even healthcare facilities.

Automated Guided Vehicles
(AGVs)

AGVs are robots that follow prede-
termined paths, providing depend-
able and error-free transport of
materials within a facility. They offer
safe and efficient material transport,
reducing human error and improv-
ing accuracy in tasks like moving
heavy items across warehouses and
distribution centers.

Drones (UAVs)

UAV stands for unmanned aerial
vehicle but is more commonly known
as a drone. These aerial robots can
assist with surveying, inspections,
and deliveries. Since they can take to
the skies to see hard-to-reach areas
and deploy quickly, they are ideal
for complex terrains or challeng-
ing environments. In fact, they are
becoming increasingly popular in
industries like construction, logis-
tics, infrastructure, and energy.

Service Robots

Service robots are as diverse as the
environments where they assist
operations. From industrial applica-
tions to specialized fields, they are
designed to perform tasks that assist
humans in daily or dangerous activi-
ties. These include humanoids, cus-
tomer service, exoskeleton, inspec-
tion, agriculture, and medical robots.

Booth Previews

PTE readers will be interested in
many of the component and motion
control exhibitors at Automate. The
following is a shortlist of must-see
exhibitors and technologies. Editor’s
Note: Booth numbers and compa-

72Pmm%mmwma@mmmmmmm%

nies are subject to change prior to
the trade show.

Zero-Max

Booth #744

Zero-Max provides high-performance
flexible shaft couplings, overload
safety couplings, right angle gear
drives, keyless shaft bushings, over-
hung load adaptors and other pre-
cise motion control components.
The company will display the latest
mechanical power transmission and
motion control products at Auto-
mate 2025 in Detroit.

Zero-Max also provides the
Miki Pulley brand of spring actu-
ated brakes and electro-magnetic
brakes and clutches ideal for the
growing robotics, AGV, and AMR
industries. Featuring the fast-
est delivery in the industry and
extensive custom capabilities
and expertise, Zero-Max is known
throughout the World for inno-
vative designs, high quality, high
performance, and durability. Zero-
Max and Miki Pulley products
solve applications in automated
assembly machines, autonomous
mobile robots, material handling
equipment, conveyors, automated
workholding, motion control
equipment, and other high perfor-
mance industrial machinery.

“Automate 2025 is the ideal set-
ting for us to demonstrate our lat-
est advancements and interact
with industry professionals look-
ing for automation solutions,” said
Brian Mishuk, vice president of sales
and marketing at Zero-Max. “We
are excited to meet with attend-
ees and preview how the Zero-Max
and Miki Pulley products can solve
their motion control needs. See us at
Booth #744.”

Zero-max.com

ASI Drives
Booth #6203
For 40 years, ASI Drives has been pro-
viding quality tailored engineered
solutions to the gearmotor industry.
As a full-service engineered products
company, ASI Drives offers a range
of gearmotor solutions designed for
battery-operated products up to one
ton in weight. From robotic floor
cleaning machines to outdoor field
robotics, warehouse AGVs and AMRs,
wheeled mobility solutions and many
others—ASI Drives provides the trac-
tion solution to keep them moving.
Located in Montgomeryville, PA—
about 45 minutes outside of Philadel-
phia—we are proud to provide Ameri-
can-made products for our customers
from all over the world. Products
include autonomous mobile robots
(AMRs), mobility solutions, motors,
actuators, mobile robots and design
and engineering services.
asidrives.com

Beckhoff Automation
Booth #2400
Beckhoff empowers engineers to
differentiate and succeed as indus-
try leaders—to harness new tech-
nologies, embrace open standards,
and solve the world’s most complex
problems. Founded and led by engi-
neers, the company organically cre-
ates advanced controls, communica-
tion, IoT, and motion technologies
that become unique tools in an age
of digital transformation.
beckhoff.com

Freudenberg-NOK Sealing
Technologies

Booth #4839

Manufacturers are using smaller,
faster, and more efficient robots and

powertransmission.com
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cobots to improve production effi-
ciency and make operating condi-
tions safer and easier for workers.
These advanced automation systems
also must endure extreme temper-
atures and harsh chemicals, all of
which require greater sealing per-
formance. Freudenberg offers com-
prehensive sealing solutions for all
types of robots, in all conditions,
facing all challenges. Excellent seal
effectiveness prevents leaks and the
resulting machine breakdowns—
reliably and lastingly. Costly down-
time is eliminated, and service and
repair expenses are reduced.
fst.com

Bishop-Wisecarver
Booth #4713
Bishop-Wisecarver (BW) develops
reliable motion solutions expertly
designed and delivered to perform. BW
is a U.S.-based, certified women owned
company, with over 70 years of expe-
rience. The company offers complete
linear and rotary motion solutions that
excel in extreme and harsh environ-
ments and can be found in virtually
every industry of industrial automa-
tion. Products include motion control
equipment, power transmission, actu-
ation, mechanics and industrial robots.
bwec. com

Siemens Industry, Inc.
Booth #3232
Siemens will offer attendees the
combined power of software and
automation. The booth will highlight
the most advanced solutions to help
companies make a giant leap in their
digital transformation—without the
need to rip and replace. Technolo-
gies include robotic integration, vir-
tual control, IT/OT data integration
and everything it can power, copi-
lots for operation and maintenance,
Al visual quality inspection, Al pre-
scriptive maintenance, cybersecu-
rity in automation, digital twins and
advanced simulation tools.
siemens.com

For Related Articles Search
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Destaco

Booth #2807

Destaco will showcase its cutting-
edge automation products and
solutions designed to enhance
efficiency, precision, and pro-
ductivity in manufacturing and
industrial settings. Visitors can
experience firsthand how Desta-
co’s innovative gripping and tool-
changing solutions revolutionize
automation processes across vari-
ous industries.

“Automate 2025 provides a fan-
tastic platform for us to demon-
strate our latest advancements and
interact with industry profession-
als seeking state-of-the-art automa-
tion solutions,” said Ravi Shivanna,
director, global new product devel-
opment engineer at Destaco.

destaco.com

ORCA-3

Iris Dynamics Ltd.

Booth #6207

Iris Dynamics Ltd., a leader in inno-
vative motion control solutions, is
proud to announce its latest prod-
uct, ORCA-3: the smallest, fastest,
and most cost-effective motor in the
ORCA Series. Developed in response
to a growing demand for a more
affordable and compact solution, the
ORCA-3 is set to revolutionize cost-
conscious design while upholding
the high-performance standards of
the ORCA product line. It is priced
below $1,000 for volume orders.

The ORCA-3 combines compact
design, high speed, and cost effi-
ciency, while maintaining full com-
patibility with the ORCA Series
for seamless integration in space-
limited and budget-conscious appli-
cations. It is ideal for OEMs, machine
builders, and integrators working
on research and product develop-
ment projects, offering easy integra-
tion and scalability. With minimal

changes to mechanical, electronic,
and software components across the
ORCA Series, engineers can design
with the ORCA-3 and easily migrate
to more advanced models as project
requirements evolve. This adaptabil-
ity enables rapid prototyping and iter-
ative development. Key product fea-
tures include its compact size, high
speeds of 6.5 m/s, and affordability.

Full Integration: The entire line
of ORCA electric linear actuators
combines integrated power delivery,
motor drivers, logic, and sensors, all
calibrated during manufacturing.
This design enhances performance,
simplifies integration, and reduces
installation overhead by eliminating
separate components.

Force Control: Inherent force con-
trol enables ORCA motors to sense
the force they impart, a critical safety
feature in applications where force
may be exerted on a person. The
motor can detect when it encounters
an object, allowing it to back off or
apply lower force as needed.

Silence in Actuation: With some of
the quietest motors on the market,
ORCA motors support seamless inte-
gration into shared environments,
enhancing safety and reducing
fatigue in industrial settings.

Smooth, Consistent, Cogless Motion:
ORCA motors deliver smooth, con-
sistent, and cogless linear motion,
ensuring uniform force and enhanced
precision. Fully backdrivable, ORCA
motors can be moved manually with-
out resistance when powered off,
offering flexibility and ease of use
across various applications.

irisdynamics.com

It's Educational

The Automate 2025 exhibition floor
is more than enough to keep attend-
ees busy throughout the week, but
the comprehensive conference agenda
adds even greater value. Topics in 2025
include Al and machine learning; HMIs
for 2l1st-century factories; vision,
imaging and inspection; 5G capabili-
ties, robotic integration, ISO standards,
automotive assembly, motion control
accuracy and much more.
automateshow. com/agenda
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Autonomous Inspection

Boston Dynamics Spot levels up into condition
monitoring and maintenance fieldwork

Matthew Jaster, Senior Editor

For a few years now, Spot—the agile, mobile robot—has
been surveying show floors at Automate, CES and Promat.
Last year, Boston Dynamics presented a slew of additional
technologies at IMTS 2024, showcasing robotic innova-
tions key to scaling autonomous industrial inspection for
components such as bearings, motors, pumps, gearboxes
and conveyor systems.

Industrial inspection

Many PTE readers have discussed employing Al technol-
ogies to tackle shop floor challenges in the coming years.
An Al-enabled facility allows management to make bet-
ter, faster decisions, improve safety and efficiency, and
most importantly, reduce overall costs. Boston Dynamics
believes the key to this evolution is capturing consistent
and reliable data. These robots can now work with mini-
mal variations to deliver frequent and accurate inspec-
tion results. Here are a few of the latest technologies,
giving companies an opportunity to reduce unplanned
downtime and prevent critical failures in the future:

Thermal inspection

Spot can collect thermal images of pumps, motors, and elec-
trical equipment with pixel-level temperature data. Users can
set up alerts when equipment exceeds a set range or when
temperature differences between assets surpass thresholds.

Acoustic inspection

Noise anomalies can be an early indicator of impending
equipment failure, but leaks, vibrations, and electrical
discharge are typically undetectable by people. Acous-
tic inspections with Spot enable users to autonomously
monitor sound signature changes to prevent unscheduled
maintenance. Utilizing the Fluke Sv600—a fixed acous-
tic imager translating sounds into a visual representa-
tion to locate problem areas in factory systems—Spot can
locate costly leaks in compressed air and gas lines, record
acoustic images and videos for post-inspection analysis
and alert MRO teams to maintenance issues.

Gauge reading

Spot uses machine vision models to read and analyze analog
gauges that measure pressure, flow, and more. It can trigger
alerts for abnormal readings and track asset trends over time.

Application examples

Nestlé Purina deployed Spot to automate thermal and
acoustic inspections in their packaging lines. Autono-
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Nestlé Purina incorporated Spot into its maintenance routine to
automate thermal and acoustic inspections on the factory floor.

mous inspections allowed Nestlé Purina to give time back
to the maintenance technicians, better predict and plan
repairs, and ensure reliable operations.

“In the case of Spot and the case of freeing up that man-
power to be able to work, if Spot can find these issues for
us in between our changeovers in between different pro-
duction runs, we’re able to catch those issues ahead of
time that allows us to be more predictive, more preventa-
tive rather than reactive,” said Scott Smith, Nestlé Purina.

“We don’t see Spot as just thermal and acoustic inspec-
tion. We see Spot as something more of a tool that we
can use for other applications. And we’re just starting to
explore that and see what we can do in collaboration with
Boston Dynamics to make Spot even more useful for our
factories,” added Alyssa Carter, senior specialist, robotics
engineering at Nestlé Purina.

The company has spent some time on digital transfor-
mation and saw added value in the use of acoustic com-
pressed air leak detection moving beyond regular predic-
tive maintenance.

The Anheuser-Busch InBev (AB InBev) brewery in Leuven,
Belgium took Boston Dynamics’ Spot robot on a test run in
2022 to see how many mechanical issues or air leaks it could
find in the sprawling facility. Less than two hours later, they
were ready to offer the robot a full-time job.

Since this test run Spot has become a key part of AB InBev’s
“Brewery of the Future” program, which invests in emerging
technology to support the company’s ambition of achieving
net-zero operations at the Leuven facility by 2028.

Spot conducts 1,800 individual inspections each week
across ten packaging lines that churn out over 50,000
containers of Stella Artois, Budweiser, and Corona beer
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every hour. In its first six months of deployment, Spot
discovered nearly 150 anomalies and slashed average
repair times from a few months to a mere 13 days.

“Our machinery experiences a lot of wear over time,
so predictive maintenance is a top priority,” said David
Gregory, scale and innovation manager at AB InBev. “Spot
is seeing more than double the anomalies we were expect-
ing, but we’re also now able to make repairs and see perfor-
mance increases and energy reduction within the brewery.”

With local roots dating back to 1366, the Leuven facil-
ity is world famous for its age, as well as being one of
the largest breweries in Europe. Established in 1992, the
facility covers the equivalent of 30 soccer fields, with four
brewing houses and over 800 employees.

The packaging floor is a labyrinth of stainless-steel
piping and conveyor belts that move bottles and cans
through the filling and packaging process. Intricate
machinery—including pumps, compressors, gearboxes,
and conveyor motors—are critical for production.

At this scale, any mechanical issue that threatens to
slow or halt production is a major concern, especially
since the packaging lines operate around the clock
when not under repair. Preventing unscheduled down-
time means identifying mechanical problems before they
reach critical failure.

“It is very important for us to make sure a line does not
shut down at unexpected times due to crashes or errors
on our machines,” said Yentl Degeyter, FP &A manager at
AB Inbev. “We can only achieve zero downtime by ensur-
ing we can predict when a particular machine will exhibit
faults so we can perform our maintenance in advance.”

Spot initially caused quite a stir during its first weeks
of deployment in early 2023. Employees responded with
a mixture of amazement and curiosity, treating Spot like
a celebrity. However, over time, employees came to con-
sider the robot more of a colleague than a machine.

For Related Articles Search

condition monitoring .

at powertransmission. com

Spot conducts 1,800 individual inspections each week across ten
packaging lines that churn out over 50,000 containers of beer at the
Anheuser-Busch InBev in Leuven, Belgium.

Spot focuses on two types of inspections: thermal and
acoustic. When mechanical parts begin to wear out, they
tend to generate heat. Spot uses a thermal camera to pro-
vide visual evidence of excess heat emanating from prob-
lem areas. Spot simply points the camera up at a specific
piece of equipment and captures an image.

In one case, Spot identified a faulty transport motor
that would have shut down a packaging line for at least six
hours. Spot has also discovered gearboxes low on oil and
faulty motor fans. By performing these tedious, repetitive
inspections, Spot frees up staff to focus on repairs.

As for air leaks, Spot uses a Fluke SV600 acoustic sensor
that identifies the characteristic sound frequencies pro-
duced when compressed air escapes under pressure. Prior
to Spot, the maintenance team had to shut down entire
packaging lines to listen for leaks. Spot can identify leaks
amidst the hum and clatter of normal operations.

“We’re identifying things that even when you’re stand-
ing right next to it, you can’t hear it because the back-
ground noise is just covering up that decibel,” said Gregory.

Many anomalies Spot finds are leaks of compressed air
and other gases, the cost of which adds up quickly the lon-
ger they remain undetected. For example, Gregory esti-
mates the average cost of an air leak as $550 in wasted
product. Leaks of ammonia and other expensive gases can
create losses of up to $15,000. Even when staff can smell a
gas leak, Spot can find the exact location within seconds.

“One day the safety department called asking if Spot could
help them pinpoint a very small ammonia leak,” said Gregory.
“Spot found it and we repaired it instantly. Ammonia is some-
thing like ten times more expensive than CO,.”

Two small teams have received training to operate Spot.
The brewery has several zones, each with a designated
“robot wrangler” who identifies inspection points and pro-
grams the robot’s missions. Gregory says anyone who can
play a video game can learn how to operate Spot in less
than 15 minutes. Creating a mission is as easy as maneu-
vering Spot to a given point along a production line and
using a multitouch tablet to set and name an action.

“You can create a simple mission in five minutes or a
complex mission with 50 or 40 inspection points in under
one hour,” said Gregory. “The advantage with using Spot
is that we’re able to continuously and accurately repro-
duce the same measurements—and keep reproducing
those results—day in, day out.”

The Value of Autonomy

According to Boston Dynamics, thousands of Spots have
been deployed around the world inspecting a million indus-
trial assets. They can traverse hard to reach or inaccessible
spaces on the factory floor or inspect hazardous machinery
so vital workers can stay out of harm’s way. This is the future
of condition monitoring and predictive maintenance where
machines take on dirty, dull and dangerous jobs so MRO

teams can focus on plant efficiency and service support.
youtube.com/watch?v=9pZQ29RSz4I&t=202s
bostondynamics.com
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Advanced Lubricant Technology
for Open Gear Applications

Dr. Jennifer Clark, Ph.D., Dr. Robert Dura, Ph.D., CLGS, Roberto Saruls

Asphaltic + Solid Lubricants + Solvent
Key Issues:

* Heat & Spray

* Removal,

« Chlorinated solvents

1955 |

OGL dictated by end use and type / lubrication
need — very specific to be effective

« Compounds
* Grease

Figure 1—Evolution of OGLs.

Lubricating greases are typically known for their use in a
wide variety of applications such as rolling element bear-
ings, automotive transmission joints as well as heavy duty
chassis components; but can also be found very useful in
the lubrication of gears. There are two types of gear fami-
lies: the primary difference being open and enclosed gear-
boxes. The gears within a closed system are lubricated
with grease within the system. Open gears are lubricated
by grease or fluid separate from the piece of equipment. In
1938, AGMA published a tentative draft specification cov-
ering the lubrication of both open and closed gears (Ref. 1).
This was approved by the AGMA Lubrication Committee
in 1946. The most recent version of this standard was from
2016 and was re-issued in 2021 (Ref. 2). Independently of
AGMA, there are now multiple specifications for lubricants,
both liquid and lubricating greases for enclosed gearboxes.
This paper will focus on the lubrication of open gears, utiliz-
ing both grease and fluid Open Gear Lubricants (OGL).

Mining, sugar, paper, textile cement and food produc-
tion are just some of the applications that utilize OGLs
that provide to meet stringent lubrication requirements
that include increased base oil kinematic viscosity, high
load-carrying, good antiwear properties, pumpability,
environmental acceptability, low consumption rates,
adequate corrosion protection amongst other secondary
requirements (Ref. 3).

Since industrial applications demand stringent require-
ments for these lubricants, OGLs have evolved through
time since their conception in the 1950s (Figure 1). Since
their introduction, the traditionally applied OGLs were
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« Wearand Load carrying

« Easy tooth inspection and disposal

asphaltic type products which evolved into sprayable
asphaltic cut back products. These OGLs were typically
formulated with high kinematic viscosity mineral oils
that contained high levels of asphalt or bitumen com-
bined with a volatile solvent diluent.

These lubricants were typically applied by spray sys-
tems and as the meshing action of gears began, the sol-
vent would evaporate off, leaving behind a viscous lubri-
cant. Cutback solvents were predominantly chlorinated
such as 1,1,1-trichloroethane because they were rapid to
evaporate, had high flash points and improved the effi-
cacy of spray application. This type of OGL was popular
from the 1950s until 1995 when the Montreal Protocol
put a global ban on ozone depleting substances in com-
merce (Ref. 4). These OGLs also caused housekeeping
problems because at higher temperatures they would
readily oxidize, harden and cause lubricant buildup. At
lower temperatures, these lubricants became difficult to
dispense and would stiffen, crack and peel-off, leaving
gears unprotected (Figure 2).

Figure 2—Asphaltic OGL applied to open gears.
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Base Oil Selection

As open gear lubricants evolved, base oil selection became
a crucial part in formulation. When selecting a base oil for
OGLs, many variables need to be considered, such as: end
use application, operating temperature and desired envi-
ronmental profile base oil. Understanding the end use and
whether they will be operating under fluid film, boundary
or mixed lubrication conditions is very important. Tradi-
tionally, film thickness and strength were considered crit-
ical and drove the use of higher kinematic viscosity oils.
One way to achieve higher kinematic viscosity base fluids
is using polymers like polyisobutylene and synthetic base
oils like Polyalphaolefins (PAO) as viscosity modifiers [5].
The use of high kinematic viscosity oils and polyisobutyl-
ene allows OGLs to better adhere to gears and prevent run-
off during usage. More recently, new polymers like unique
performance polymers (UPPs) have been found to be bene-
ficial as viscosity modifiers and as base oils in other indus-
trial gear oil applications (Ref. 5).

Type | OGLs

The evolution of open gear lubricants has produced two
distinct types of OGLs—Type I and Type II. Type I, or
grease type, OGLs were designed for mobile equipment
typically found in mining and construction. Mobile equip-
ment often has bidirectional operation, with frequent
directional changes such as seen in hinge pins on back-
hoes, and in ring gears on excavators. An application issue
is that they are often used in sub-ambient to sub-freezing
point conditions. The type of greases used in these appli-
cations were often based on clay-thickened then more
recently, aluminum complex thickeners (Ref. 6). What-
ever thickener is used, the greases will contain chemi-
cally active additives for boundary lubrication protection,
solid lubricants such as graphite, calcite, and molybdenum
disulfide to help with surface separation under starved or

parched lubrication. Diluent solvent may be required to
aid application. Because Type I OGLs typically include a
thickener, their consistency can be defined by an NLGI
grade. The example Type I OGL specification can be seen
in Table 1.

Type Il OGLs

Type 11 OGLs or fluid OGLs are designed with stationary
equipment in mind, such as sugar mills, cement kilns and
grinding mills. These types of equipment operate in a sin-
gle direction at slow operating velocities and warmer
temperatures (50-80°C). The general requirements for an
OGL in this application are high viscosities that support
both boundary and fluid film lubrication. High kinematic
viscosity fluids in these applications can enhance the
OGL’s adhesiveness to the gears, especially at elevated
temperatures. Like Type I OGLs, several industry-wide
specifications have been developed by the American Gear
Manufacturers Association (AGMA) (Ref. 7) as well as dif-
ferent original equipment manufacturers. While every
end use is different, Table 2 highlights a typical example
of the specifications required from a Type II OGL.

Property Test Method Requirement
Solids Content Calculation No solids
Kinematic viscosity | ASTM D445 850 - 950

at 100°C, cSt

Copper strip ASTM D130, 4 1B

corrosion hours, 100°C

4-ball weld point, kgf | ASTM D2596 800 kgf weld
4-ball wear scar ASTM D2266 0.6

diameter, mm

Table 2—Example of performance specifications for a Type Il OGL.

Property

Test Method

Requirement

Copper strip corrosion

ASTM D130, ASTM D4048;

24 hours @ 100°C 2a max
Rust protection ASTM D1743 Pass
4-ball wear (without solvent) ASTM D2266, wear scar diameter, | <0.70 mm
60 minutes @ 75°C
Weld point (without solvent) >800 kgf
- - ASTM D2596
Load wear index (without solvent) >120 kgf

Minimum base fluid kinematic
viscosity

Ambient temperature at point of
lubricant application, °C (°F)
-50-0 (-58-32)

-20-40 (-4-104)

0-60 (32-140)

D2161

ASTM D445 /ISO 3104/ ASTM

680 cSt @ 40°C
2000 cSt @ 40°C
4000 cSt @ 40°C

Lubricant solid content (molybdenum
disulfide, graphite, etc.)

6% minimum

Table 1—Example of a Type | open gear lubricant specifications.
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End uses where Type II OGLs are utilized are opt-
ing more and more for solid-free fluids. The bene-
fit to solid-free fluids is housekeeping and reduction
of downtime. Equipment operators can easily inspect
gears visually for damage which correlates to signif-
icant improvement in equipment reliability and a
decrease in equipment shutdown.

Development of New OGL Technologies

Understanding the Importance of Base Oils
and Polymers

Since OGLs rely heavily on base oil viscosity, the difference
between viscosity improvers like, polyisobutylenes (PIB),
polyalphaolefins (PAO) and unique performance polymers
(UPP) needed to be better understood. We hypothesized
that the UPP fluid would provide a lower coefficient of fric-
tion and better overall traction profile relative to the other

base fluid types. Four base fluids were selected for a trac-
tion study and are highlighted in Table 3.

A base oil kinematic viscosity of 420 ¢St at 40°C was
targeted because of ease of testing. API Group II 600
N mineral oil was also selected as a baseline due to its
inclusion in the PIB sample. Each of the oils was evalu-
ated through MTM testing, which generated friction data
at a range of slide:roll ratios. Each of the base fluids was
loaded into the sample pot and was evaluated under the
conditions shown in Table 4.

The temperature of 140°C was selected as a severe con-
dition specifically to provide a worst case as a lubricant
meshes between gears in field applications. Once each
of the samples was loaded into the instrument, their
traction coefficient was measured as the slide:roll ratio
increased from 0—100 percent. Upon completion, traction
coefficients were compared at a single slide:roll ratio and
plotted in a bar graph (Figure 3).

Mineral, weight PIB, % weight PAO, % weight UPP 40, % weight
Group 11 600 N 100 80
Polyisobutylene 20
PAO-40 100
UPP 40 100
Kinematic viscosity at | 117.6 454.4 428.7 420
40°C, cSt
Table 3—Base oils used for traction studies.
Test Parameter MTM Test Condition
Load, N 72
Average contact pressure, GPa 1.25
Speed, r/min 2500
Temperature, °C 140
Table 4—MTM test conditions for base oil traction studies.
Traction Coefficient at 30% slide:roll ratio
0.0343
0.035
- 0.030 0.0283
2
I3 0.025 0.0212
w
S s 0.0161
& 0.015
o
% 0.010
o
O 0.005
0.000
600N LHC 40 PAO-40 PIB/600N

Base oil

Figure 3—Traction coefficient comparison at 30 percent slide.
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Based on the base oil screen in Figure 3, it appears that
treatment of the Group II 600N oil with polyisobutylene
at even low weight percent, had a deleterious effect on
the coefficient of friction. Given the OGL markets almost
ubiquitous use of PIB as a viscosity improver, it is of no
surprise that PIB-based OGL are not top-tier perform-
ing base fluids in industrial applications from a thermal
perspective. PIBs have higher internal friction because of
branching, which causes higher churning loss under fluid
film lubrication, hotter running temperatures and lower
efficiency. Based on industry knowledge, it was expected
that the coefficient of friction would decrease when the
PAO was used since it has lower internal friction during
usage. Unlike the PAO, it was unclear how the UPP would
perform in this study. Based on the results in Figure 3, the
UPP provided the lowest coefficient of friction compared
to the PAO which suggests that OGLs may see a boost in
performance, especially at elevated temperatures, when
UPP is used as the base fluid.

Type | OGL Development and Field Trial

The results of the base fluid traction studies in the pre-
vious section led to an investigation on how the three
different types of base fluids (mineral/PIB, PAO and
UPP) would perform as a Type I, or grease type, OGL.
The grease type OGLs prepared for this study were lith-
ium greases with a kinematic base oil viscosity at 40°C
of ~2,000 cSt. The base oil compositions can be seen in
Table 5.

It was noted that the base oil composed of strictly UPP
had a higher viscosity index (VI), which may translate into
better thermal stability of the finished OGL compared to
the others (Ref. 8). A high kinematic viscosity index indi-
cated that the viscosity of the fluid will not change dras-
tically as temperature increases (Ref. 7). Moving forward,
the base oils from Table 5 were used for lithium greases
and blended with and combination of additives and lubri-
cating solids, targeting a NLGI grade 0, which can be seen
in Table 6.

Component Mineral, % weight PAO, % weight UPP, %weight

Brightstock 150 68

PAO-100 87

Polyisobutylene (Mn2000) 32 13

UPP 100 80

UPP 2000 20

ASTM D445 Results

Kinematic viscosity at 40°C, cSt 2074 2123 2145

Kinematic viscosity at 100°C, cSt 991 145.5 154.5

Viscosity index 121 172 179
Table 5—2000 cSt (at 40°C) base oil formulations.

Component Mineral OGL, % weight PAO OGL, % weight UPP OGL, %weight

Lithium soap thickener 5 5 6

Polyisobutylene 87

(Mn 2000) 25 10

Brightstock (BS150) 53

PAO 100 68

UPP 100 62

UPP 1100 15

Additive Package n n 1

Solid lubricant 6 6 6

Table 6—Finished Type | OGL formulations.
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The additive package in Table 6 includes additives for
extreme pressure, antiwear, yellow metal corrosion and
tackifier. Each of the finished OGLs were then evaluated
for the properties required by the example specification
from Table 1. The results from this testing can be seen in
Table 7.

All three OGLs met the requirements of the defined
specification, however, the UPP OGL had a smaller wear
scar (ASTM D2266) compared to the other two OGLs.

To correlate the laboratory testing to industrial field
applications, FZG testing was chosen as an additional
metric of testing. FZG testing is used to evaluate the load
carrying capacity of a fluid or grease via scuffing damage.
Gear scuffing occurs when two teeth in a meshing gear
set briefly adhere together and are then torn apart as the
gears continue to rotate. This type of damage can lead
to loss of contact geometry, leading to vibration, noise,
and potential gear failure. As lubricant fluids thin under
increased temperatures, load carrying additives become a
necessity for gear protection.

In the FZG test, two specially designed gears are
installed in a test chamber that will contain a specified
amount of lubricant. These gears are manufactured to
have very high sliding conditions, which creates an envi-
ronment for scuffing to occur. The larger (wheel) test gear

is connected to a shaft and motor, while a second smaller
(pinion) test gear is connected to a parallel shaft con-
taining a torsion coupling. A static load can be applied
across the torsion coupling. These predefined loads are
referred to as load stages and are the reported criteria
once the scuffing failure limit has been exceeded. Most
FZG tests run from load stage 1 to load stage 12 or failure,
whichever occurs first. The extent of scuffing damage is
assessed via visual inspection at the completion of each
load stage (21,700 revolutions). The temperature at the
end of each load stage is also observed.

Different FZG procedures can vary in motor speed,
driver direction, gear width, gear temperature, and
gear profile. Two common procedures are A/8.3/90 and
A/2.8/50. A/8.3/90 typically follows the industry specifi-
cations ASTM D5182, CEC L-07 or ISO 14635 and uses
A20 gears (20 mm thick), at 90°C starting tempera-
ture, rotating forward at a pitch line velocity of 8.3 m/s.
A/2.8/50 has a lower velocity of 2.8 m/s and starting tem-
perature of 50°C designed for testing gear greases, which
follows ISO 14635-3 specification.

FZG A/2.8/50 (typical grease conditions) was executed
examining the three samples (Table 5) over 12 load stages
in the same testing stand. Using the ISO procedures, the
gears are weighted after load stage 4. All three greases

Property Test method Requirement Mineral OGL PAO OGL UPP OGL
Worked Penetration D217 n/a 400-430 400-430 400-430
Copper strip corrosion ASTM D4048 2A max 1B 1B 1B
Rust protection ASTM D1743 Pass Pass Pass Pass
4-ball wear, wear scar ASTM D2266 0.70 max 0.70 0.68 0.45
diameter, mm
4-ball weld point, kgf ASTM D2596 800 pass 800 pass 800 pass 800 pass
LWI, kgf 120 min 149.3 139.3 143.6
Table 7—Performance Testing on Experimental OGLs.
Operating Temperature at Stage 12
100
0
80
%‘3‘ 70
o 60
-
§ 50
2 40
E
2 30
20
10
0
600N UPP PAO

Figure 4—Temperature Reduction at FZG Stage 12.
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passed the load stage 12. Operational temperatures and
energy consumption were measured using the Mineral
OGL as the baseline material. Figure 4 shows the operat-
ing temperature of each gear at the end of load stage 12.

Based on the results in Figure 4, it was concluded that
the OGL made using the UPP base oil mixture operated
21°C cooler compared to the Mineral OGL. The UPP OGL
also operated 15°C cooler compared to the PAO OGL.
Thermal images of this testing were captured and can be
seen in Figure 5.

The motor drives on the FZG stands were also capa-
ble of outputting the instantaneous power consumed
by the motor every 10 seconds. This data can be plotted
to form a power curve to illustrate power consumption
over the course of the test. Integrating the power curve
with respect to time provides the total energy consumed
during a given period of time. In this case, trapezoidal
integration was used to provide an approximation of the

integral using the following equation:
N—-1

> LB+ P

n=0

where P is the instantaneous power consumed at the
time step shown in the subscript. The energy values can
then be compared between samples on a single given
stand. This is best expressed as a percentage difference
from a given baseline, as this type of analysis is relative

Figure 5—Thermal images of mineral OGL (left) and UPP OGL (right)
at FZG Stage 12.

to a given stand. The three OGL samples were run con-
secutively of the same stand and compared to the min-
eral oil (600N) baseline in Figure 6.

The results of the testing showed that the UPP based
OGL consumed 20 percent less energy compared to the
Mineral OGL and 5 percent less energy compared to the
PAO OGL. In this comparison, UPP has demonstrated
that it provides thermal and power consumption benefits
compared to traditional OGL base oils.

The promising bench testing and mechanical test-
ing allowed us to utilize UPP base OGL in a field trial to
see how these grease type OGLs operated in real world,
extreme, conditions. The field trial took place at a steel
manufacturing facility in Germany. The grease type OGL
was applied to the bearings of a casting ladle (Figure 7).

Figure 7—Image of a casting ladle at a steel
manufacturer.

Grease OGL Power Consumption Reduction

25.0

20.0

15.0

10.0

5.0

% Reduction of power
consumption

0.0

UPP

PAO

Baseline

Figure 6—Power Consumption at Load Stage 12.
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The basic composition of the field trial grease utilized
a 7,000 cSt base oil composed of UPP and API Group II
600 N paraffinic oil. The composition and bench testing
of this grease type OGL can be seen in Table 8.

The field trial conditions included: 6-month dura-
tion; 2000 MT of weight of the ladle; temperatures of
80 -200°C; 220 melts (900 tilts). Since the conditions
were going to be very severe, a high viscosity base fluid
was designed so that it was more likely to remain on
the equipment instead of running off. The steel man-
ufacturer applied the experimental OGL to one bear-
ing of the casting ladle and the incumbent to the other
bearing. After the six-month duration of the trial, the
casting ladle was deconstructed and the bearings were
evaluated. Images of these bearings can be seen in
Figure 8.

The feedback that was received from the manufac-
turer was that the UPP OGL still remained on the bear-
ing after the duration of the trial while the bearing that
had the incumbent OGL was dry. This suggests that the

i ol |
Incumbent OGL

high viscosity base oil that utilized UPP did remain where
applied for the duration of the trial. It was also noted that
there was minimal wear scarring on the bearing that used
the UPP OGL. The bearing that used the incumbent OGL
has substantial scarring.

Type | OGL Summary

Three grease type OGLs were formulated utilizing three
types of base oils: mineral, PAO and UPP with an addi-
tive pack containing components for extreme pressure,
antiwear and corrosion. The base oils that had kine-
matic viscosities around 2000 cSt at 40°C but had differ-
ent kinematic viscosity index results. Because the UPP
OGL had the highest kinematic viscosity index, it was
thought that it would have beneficial properties at ele-
vated temperatures compared to the other two OGLs.
It appeared that the UPP based OGL did provide some
additional antiwear performance. The three OGLs were
then evaluated in the FZG A/2.8/50 which could be more
easily correlated to real life applications in the field. This

UPPOGL

Figure 8—Images of bearings after six-month field trial.

Component % Weight
Lithium complex/7000 cSt UPP base oil 84
Additive package 10
Solid lubricants 6
wt% Soap 7-9
Performance Results
Penetration, work 60 (ASTM D1403) 357
Dropping point, °C (ASTM D2265) 250
4-ball weld point, kg (ASTM D2596) >800
4-ball wear scar, mm (ASTM D2266) 0.45
Corrosion protection Pass

Table 8—Composition and bench test results of field trial grease OGL.
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testing illustrated that the UPP OGL did provide a ther-
mal benefit; in that it allowed for the test rig to oper-
ate at a temperature 21°C cooler compared to the min-
eral OGL. The FZG testing also demonstrated that the
UPP OGL consumed 20 percent less energy when com-
pared to the Mineral OGL on the same stand under the
same operating conditions. The benefits of UPPs have
also translated to top tier performance in the field. This
has been demonstrated by the excellent load carry and
antiwear capabilities of the UPP OGL used in the steel
manufacturing field trial.

Type Il OGL Development

Next in our OGL study, the effects of base oils in higher
kinematic viscosity fluid type OGL were tested. We
started with grease types and now wanted to validate
that we saw similar effects in fluid types and determine if
the thickener system contributed anything significant to
the performance advantage presented in the UPP sample
or the performance benefits were primarily attributed to
the UPP. The Type II OGL fluids that were developed were
blends of oils and kinematic viscosity modifiers that were
then treated with the same. The formulations for these
OGLs can be seen in Table 9.

It is important to note that the PAO OGL required
a heavy amount of PIB to meet the required viscosity
requirements. Although PAOs have been shown to provide
thermal stability, they do not offer high viscosity options
like the UPPs. Since there are a wide range of UPP viscos-
ity options, there is much more flexibility to formulations.

The individual requirements for this study are captured
in Table 10 and are like the grease type requirements pre-
sented in the previous section Table 2. Load carrying was
one stage lower. Based on the nature of these materials
being fluid type, the additive pack is similar to additive
package used in the grease study but not identical. Each
of the Type II OGL fluids were evaluated for the proper-
ties seen in Table 10.

Like the Type I OGLs, UPP again seems to have played
a role in the reduction of the wear scar compared to the
mineral oil OGL. It was also observed that the Mineral
OGL does not perform as well as the PAO and UPP OGL in
the load carry. These results suggest that base oil modi-
fications and identity to a fluid type OGL may influence
overall performance. An additional observation that was
made was the decrease in pour point of the UPP OGL
compared to the other two fluids, which suggests that the
UPP OGL may be easier to handle.

Components Mineral OGL, % weight PAO OGL, % weight UPP OGL, % weight
Polyisobutylene (Mn2000) 68 65
Brightstock (BS150) 24
PAO-100 27
UPP 2000 78
Group [ 600 N 14
Additive package 8 8 8

Table 9—Type Il fluid OGL formulations.
Property Test method Target Mineral OGL PAO OGL UPP OGL
Kinematic viscosity at ASTM D445 Report 30,400 20,000 16,500
40°C
Kinematic viscosity at ASTM D445 850-950 877 861 926
100°C
Viscosity index ASTM D2270 Report 195 228 258
Pour point, °C ASTM D5950 Report 3 6 -9
Rust protection ASTM D1743 Pass Pass Pass Pass
Copper strip corrosion ASTM D31?F]0, 100°C, 1B 1B 1B 1B
4-ball weld point, kgf ASTM D2596 800 620 800 800
LWI, kgf Report 128.8 144.4 145.2
4-ball wear scar ASTM D2266 0.6 0.73 0.50 0.46
diameter, mm

Table 10—Performance properties of Type Il OGLs.
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In similar fashion to the Type I OGL studies, FZG
testing was also conducted on the Type II fluid OGLs
on the same test stand. The test conditions used were
specifically for a fluid type—A/8.3/90. All fluids com-
pleted 12 load stages without scuffing. The end of test
operational temperatures were compared, using the
Mineral OGL as the baseline. The results can be seen
in Figure 9.

The UPP OGL completed load stage 12 at a temperature
15°C cooler compared to the Mineral and the PAO OGLs.
The PAO and Mineral OGL seemed to perform identically
which is likely due to the similar amounts of PIB needed
to achieve their desired viscosities. While this test was
being conducted, thermal images were again taken so

that the temperature differences could be visualized in
Figure 10.

The color profile of these thermal images is different than
the images of the Type I grease OGLs in Figure 5 because a
different imaging software was employed. The images show
that both the Mineral OGL and PAO OGL run at an elevated
temperature in comparison to the gear box running in the
UPP fluid OGL. The energy consumption data collected
from this testing correlated to the thermal data as well.

Energy consumption data calculation was executed as
indicated in the previous section. The results from the
FZG testing found that the UPP OGL consumed 13 per-
cent less energy compared to the Mineral OGL and 11
percent less energy compared to the PAO (Figure 11).

Operating Temperature at Stage 12
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Temperature, °C

160

155

150
600N

uPP PAO

Figure 9—FZG temperature reduction at load stage 12.

Figure 10—Thermal images of mineral OGL (left), PAO OGL (middle), and UPP OGL (right) at FZG load stage 12.
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Figure 11—Power consumption reduction at load stage 12.
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Similar to the Type I OGL development, we wanted to
translate the Type II development in the field applica-
tions. The first trial occurred at a sugar mill in North
America where the OGL was designed for the open gear
as well as journal bearings. The fluid OGL was applied to
journal bearings (decided by the refinery) for the dura-
tion of one season of sugar cane refining. The condi-
tions an OGL faces in sugar mill are extremely harsh
and include: high temperature, high humidity, juice
and water contamination, high presence of dry and wet
bagasse as well as constant power washing. The fluid
formulation that was introduced into this field trial can
be seen in Table 11.

During the field trial, two main parameters were moni-
tored: operating temperature and lubricant consumption.

The UPP OGL was evaluated and compared with an
incumbent OGL operating on a second mill in the same
season and for the same duration of time. At the end of
the refining season, the sugar mill reported its overall
findings which can be seen in Table 12.

The sugar refinery communicated that the UPP OGL
allowed them to reduce the lubrication interval which
decreased lubricant consumption by 35 percent. They also
reported that the mill with the UPP OGL operated 10°F
cooler in comparison to the mill with the incumbent OGL.
Lastly, they reported that upon inspection of the journal
bearings at the end of the season; the bearing that was
lubricated with the UPP OGL could be used for another
sugar season. The pictures of the journal bearings at the
conclusion of the trial can be seen in Figure 12.

Component % by weight
UPP/base oil blend 94
Performance additives 6
Performance Properties
Kinematic Viscosity @ 40°C 20,719
Viscosity Index 271
4-ball weld point, kgf ASTM D2596 620
4-ball wear scar, mm ASTM D2266 0.40
Table 11—Type Il UPP OGL formulation and performance.
UPP OGL Incumbent OGL
Average operating temperature, °F 741 (23.4°C) 84.2 (29.0°C)
Set lubrication interval at end of trial 18 minutes 10 minutes
Bearing appearance at end of trial Minimal wear scarring Catastrophic wear damage

Table 12—Results of sugar mill trial.

UPP OGL
Figure 12—Appearance of journal bearings at the end of trial.

Incuml;ent OGL
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After the successful trial at the sugar refinery, an oppor-
tunity to trial at a ball mill presented itself. The ball mills
in need of a fluid OGL were located near a copper mine
in Peru. The UPP formulation required higher load carry
capabilities, so we selected the UPP formulation seen in
Table 9. This UPP fluid OGL would be evaluated on two
different ball mills. The details of the ball mills can be
seen in Table 13.

Unlike the sugar mill trial, both mills were lubricated
with the incumbent OGL and temperature and lubrica-
tion consumption were measured. The UPP OGL was
then cycled into both mills and the same parameters
were monitored. Both mills’ operating temperatures were
reduced by 5-6°C. The temperature reduction in ball mill
09 can be seen in Figure 13.

This trial is still ongoing, however, the last reports from
the mine site have reported that they have reduced the
lubrication interval on both mills from 20 minutes to 25
minutes, while maintaining the reduction in operating
temperature. The mine site has also reported that they

have seen a 9.4 percent reduction in energy consumption
on ball mill 09 and a 16.7 percent reduction in energy
consumption in ball mill 10. The reduction in energy was
based on the energy consumption while the incumbent
OGL was in use.

Type Il OGL Summary

The Type II OGLs, or fluid OGLs, were formulated
using the same additive system across these samples
so that base fluids could be compared directly. Both
synthetic OGLs (PAO and UPP) were able to meet the
specifications that were set in Table 10, compared to
the mineral that struggled to meet the load carrying
and wear specifications. It was also observed that the
pour point of the UPP OGL was significantly lower
which would lead to easier handling and application
in the field in colder climates and end uses. Like the
grease type OGLs, comparatively, the fluid OGLs per-
formed similarly when in FZG testing. When UPP is
used as a base oil, the corresponding OGL operates at

Ball Mill 09 Ball Mill 10
Brand Norberg Citic Heavy
Size (diameter x length, m) 4,27 X 12 4,27 x 12
Mill speed (r/min) 14.6 15.7
Type of lubrication system Double line progressive
# of lubrication points 7 6
Table 13—Ball mill characteristics.
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Figure 13—Temperature monitoring of ball mill 09 after introduction of UPP OGL.
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a much lower temperature and consumes less energy
compared to PAO and Mineral OGLs. Field trials in
both a sugar mill and two ball mills have further dem-
onstrated the outstanding performance benefits from
UPP based OGLs. Reduction of lubricant use, reduc-
tion in operating temperatures, reduction in energy
consumption and extended tool life are a result of
UPP polymers and can be a substantial cost savings
to the refineries.

Conclusion

In the development of new OGLs, both Type I and Type
II, it was determined that base fluid selection was crit-
ical to performance. Early traction studies demon-
strated that synthetic fluids, especially unique perfor-
mance polymers such as UPP, decrease the coefficient
of friction compared to mineral oil/polyisobutylene
(PIB) blends, especially at elevated temperatures. This
trend was then further observed and confirmed in both
grease and fluid OGL through FZG evaluations. Based
on this testing, it was believed that UPP based OGL,
grease or fluid, would allow the end user to consume
less OGL, operate at lower temperatures and poten-
tially extend the life of the gears in their equipment.
This hypothesis was further proven by the successful
field trials at a steel manufacturer, a sugar mill and
copper refining ball mills.
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INDUSTRY NEWS

ABB

Appoints Susana
Gonzalez as chief
sales officer, machine
automation division, at
B&R

ABB has appointed Susana Gonzalez
as chief sales officer, machine auto-
mation division, B&R (A Member of
the ABB Group), effective February
2025. Gonzalez, who has over 25
years of global experience in indus-
trial automation and manufacturing,
will lead B&R’s global sales organi-
zation and serve as a member of the
division management team. She suc-
ceeds Luca Galluzzi who held the
position for the past five years.

Gonzalez has extensive global
expertise in developing and imple-
menting strategies to drive sales
growth and enhance customer expe-
rience. She joins B&R from Rockwell
Automation, where she led sales for
the EMEA region. Gonzalez’s diverse
background includes roles in customer
support, product management, and
sales across the United States, Asia,
Europe, the Middle East, and Africa.

“Susana’s extensive international
experience and strategic approach
make her an excellent fit for this role,”
said Joerg Theis, president of ABB’s
machine automation division. “Her
leadership will strengthen our cus-
tomer focus and ensure we continue
to deliver innovative solutions that
address the evolving needs of our cus-
tomers while maintaining our com-
mitment to quality and performance.”

50Pwakmmme@WMWAmmm%

“I am excited to join B&R at this
pivotal moment in the division’s
history,” said Gonzalez. “B&R has a
strong tradition of providing excep-
tional support to customers and
adapting to their evolving needs. By
leveraging customer insights, we will
drive growth and innovation, improve
our sales processes, and work closely
with our Research and Development
team to deliver solutions that meet
and exceed customer expectations.”

Gonzalez holds a degree in busi-
ness administration from Asturias
Business School and an MBA from
San Francisco State University.

br-automation.com

GWJ

Introduces 2025 seminar
schedule

GW] Technology is starting a new
seminar schedule in 2025. This year,
GW] is once again offering a wide
range of different seminars that
can be booked as online seminars
or, if desired, as traditional face-to-
face events. The online seminars are
designed to be interactive and pro-
vide a comprehensive insight into
the respective topic. Practical exer-
cises deepen the content. Online
seminars take place over two or
three days and last two hours each.
The range of seminars includes a
variety of topics that provide both
theoretical knowledge and practi-
cal skills, such as “Basics, Design and
Optimization of Cylindrical Gears”.
This intensive seminar covers basic
theoretical knowledge of cylindri-
cal gears. It gives an overview of key

terms and definitions. Participants
will also learn tips and tricks for
designing and optimizing cylindri-
cal gears—always practical and up to
date. Other topics include bevel gears,
bolts, shaft-hub connections, shafts
and bearings, or System Manager.

The workshops are designed for
both new and experienced engineers,
designers and technicians who want
to refresh their basic knowledge. In
all seminars the GWJ products eAs-
sistant, TBK 2014, SystemManager
and GearEngineer will be used. No
previous knowledge of these pro-
grams is required.

In addition to the scheduled dates,
GW] also offers company-specific sem-
inars and workshops in Braunschweig,
online or on-site. The content and
dates are agreed in advance—a tailor-
made seminar to suit the needs of the
participants. All seminars are offered
in English or German language.

WEG

Expands automation
factory in Mexico

WEG recently inaugurated the expan-
sion of its automation products fac-
tory in Atotonilco de Tula, Mexico.
With approximately 4,900 sq. m of
built area, the structure represents
the expansion of the existing fac-
tory, which previously operated in a
shared building and now has a ded-
icated space, ensuring greater effi-
ciency and production capacity to
meet the growing demand of the
local market.

The factory has consolidated itself
as a center of competence and exper-
tise, housing production areas, engi-
neering, panel projects, and a training
space for customers and employees.

powertransmission.com
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The unit features high technology,
including collaborative robots and
vision systems, which ensure greater
efficiency and accuracy in the pro-
duction processes. With a robust
capacity for manufacturing electri-
cal panels, the factory follows the
WEG Manufacturing System to opti-
mize resources and ensure quality.

Additionally, the structure offers a
complete space for training, a show-
room for product displays, and an
electric vehicle charging station,
reinforcing WEG’s commitment to
innovation and sustainability.

Committed to sustainability, the
plant is equipped with a solar energy
generation system capable of meet-
ing a significant portion of its energy
demand. The generated energy is
monitored by proprietary technolo-
gies such as the WEGScan and WEG
Energy systems, ensuring efficient
resource management and helping
optimize consumption.

With this expansion, WEG rein-
forces its commitment to innovation,
excellence, and the strengthening of
its presence in the industrial sector.

DAVID
BROWN
SANTASALO

Expands carbon
footprint products
reporting to girth gears

As a part of David Brown Santasa-
lo’s (DB Santasalo) ongoing com-
mitment to the Science Based Tar-
gets initiative (SBT1i), the global gear
manufacturer introduced “Carbon

Footprint of Products (CFP) Cradle
to Gate CO, equivalent” reporting
for all their mining products in early
2022. Since that time, they have
introduced the CFP Cradle to Gate
COseq for their segmented girth gear
range of products.

In 2021, David Brown Santasalo
was one of the first gearbox manu-
facturers to commit to the Science
Based Targets initiative (SBTi).
Their SBTi commitments include
reducing absolute scope 1 and 2
GHG emissions by 53.9 percent
by 2032 from a 2021 base year.
Additionally, 67 percent of DB
Santasalo suppliers by emissions
covering purchased goods and ser-
vices will have science-based tar-
gets by 2027. DB Santasalo further
commits that 70 percent of its cus-
tomers by emissions covering use
of sold products, will have science
based targets by 2027. Their tar-
gets were submitted for official
evaluation by the SBTi Validation
Team and following a rigorous
review against the SBTi science-
based criteria, DB Santasalo’s tar-
gets were officially approved.

The initial project calculated
the Carbon Footprint of Products
(Cradle to Gate COzeq) of all their
mining products, manufactured in
the purpose-built, energy efficient
factory in Jyvaskyld, Finland. This
project has enabled DB Santasalo to
develop a better understanding of the
Scope 3 inventory of their value chain,
in line with their SBTi commitments.

In order to build on this knowl-
edge, DBS engineering special-
ists identified a need to screen the
greenhouse gas emissions associ-
ated with their multisegmented ring
gears and develop a simple tool for
emission calculation. In this way
DBS engineers could evaluate the
impact of varying supplier and dis-
tribution scenarios on greenhouse
gas emissions.

This study, undertaken in accor-
dance with 1SO14067, focused on
three DB Santasalo girth gear prod-
ucts, comprising one spring mounted
and two flange mounted products.
The system boundary was defined as

cradle-to-gate + distribution, ensur-
ing that the emissions profile was
clearly understood across the life-
cycle phases including raw material
supply, transport, manufacturing
processes and onward distribution
to the customer. The manufacturing
phases included the subcontracting
foundry and heat treatment phases,
together with the DBS machining,
painting and assembly. Use phase
and end of life phase were excluded
from the study.

The carbon footprint calculation
tool analyzed all inputs and outputs
including energy consumption in
manufacturing, transport, packaging
and ancillary materials, water con-
sumption and waste generated. The
results were presented as kg CO.eq/
per 1 kg of product, per life cycle
phase, to understand the varying
impacts on emissions of each phase.
The kg CO,eq was then multiplied by
the product mass to provide the total
carbon footprint of each of the prod-
ucts once manufactured and deliv-
ered to the customer.

It was identified that the greatest
proportion of emissions are asso-
ciated with the foundry production
processes due to the energy inten-
sive nature of the industry. The
second largest element of climate
impact was the raw material supply.
The transport element of both raw
materials to manufacturing and that
of the finished product to customer
was limited. Emissions associated
with DBS machining and assem-
bly were also minimal, primarily
because of the Jyvisklyi facility ben-
efiting from hydro-electric power
and district heating.

dbsantasalo.com

BORGWARNER

Expands energy vehicle
motor business

BorgWarner continues to expand its
new energy vehicle motor business
and has recently secured four new
projects with three major Chinese
domestic brands. The projects
include the supply of 400V high-
voltage hairpin (HVH) motors to a
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prominent Chinese new energy vehi-
cle supplier for their 200kW hybrid
rear-drive platform, with production
planned to commence in August
2025. BorgWarner will also provide
motors for a top Chinese domestic
OEM’s 150kW pure electric platform,
scheduled for mass production in
March 2026. Additionally, the com-
pany will supply electric motors for
the next-generation vehicles of
another major Chinese domestic
OEM, covering both range-extended
and plug-in hybrid models, with pro-
duction anticipated to begin in
August and October 2025.

“We are pleased to extend our suc-
cess in China with several new elec-
tric motor business wins for a variety
of hybrid and electric applications,”
said Dr. Stefan Demmerle, president
and general manager of BorgWarner
PowerDrive Systems. “We are ded-
icated to continuously innovating
our technology and improving our
manufacturing processes to deliver
high-quality products and services
to meet the evolving needs of new
energy vehicle customers.”

To meet the growing demand in
China’s new energy vehicle mar-
ket, BorgWarner has introduced
a new eMotor technology called
Ultra-Short High-Voltage Hairpin
(S-HVH). This technology utilizes
an optimized manufacturing pro-
cess to produce very short end turn
lengths which reduce overall length
of the motor. The S-HVH e-Motor
technology reduces end size by
over 5mm compared to traditional
HVH winding, while also lowering
axial volume, increasing power den-
sity, and reducing copper usage for
improved efficiency and cost sav-
ings. The technology is compati-
ble with existing production lines,
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enabling easy factory upgrades.
Versatile and adaptable, it supports
a wide range of new energy vehicle
models and is suitable for both 400V
and 800V platforms.

borgwarner. com

TIMKEN

Announces retirement of
Christopher Coughlin

The Timken Company recently
announced that Christopher A.
Coughlin, executive vice president
and president, industrial motion,
will retire at the end of the year
after 41 years with the company.

“Chris has been an invaluable part
of Timken’s leadership team, dem-
onstrating exemplary stewardship
and a deep commitment to the com-
pany’s mission for more than four
decades,” said John M. Timken Jr.,
chairman of the Timken Board of
Directors. “On behalf of the board, I
thank Chris for his strong leadership
and wish him well in retirement.”

“Chris has played a key role in the
performance improvement of the
company over the years,” said Tarak
Mehta, president and chief execu-
tive officer. “This includes diversify-
ing the company’s business through
organic growth initiatives, product
innovation and strategic M&A. In his
most recent position, Chris expanded
the company’s industrial motion
offerings to better serve our custom-
ers’ evolving needs. We are grateful to
Chris for his many contributions.”

Prior to his current role, Coughlinled
the engineered bearings business. He

is credited with developing Timken’s
global manufacturing footprint and
extensive distribution network, deliv-
ering industry-leading quality and
customer service levels and running
Timken operations with greater effi-
ciency to drive performance.

“My time at Timken has been filled
with memorable experiences and
opportunities to work with many great
people around the world,” Coughlin
said. “I appreciate the Timken team
and the partnerships we built with our
customers, and I’'m optimistic about
the future of the company.”

A search process is underway to
identify Coughlin’s successor and
ensure a seamless transition.

timken. com

ATLANTIC
BEARING
SERVICES

Sponsors U.S. Caribbean
Business Conference 2025

Atlantic Bearing Services will take part
in the U.S. Caribbean Business Confer-
ence 2025 as a bronze sponsor, rein-
forcing its growth and commitment to
strengthening business relationships
in the Caribbean. As one of the leading
engineering companies participating,
ABS joins top companies from various
industries in a key event to explore
new opportunities in the region.

This conference, organized by the
South Florida District Export Council in
collaboration with the U.S. Commercial
Service, will bring together more than
500 business leaders, industry experts,
and government representatives to
share their knowledge and insights on
the future of trade in the area.

ABS continues to invest in inno-
vation and the development of
engineering solutions for heavy
industry and the renewable energy
sector through ABS Wind, support-
ing spaces for dialogue and collab-
oration that drive growth and com-
petitiveness on a global scale.

The U.S. Caribbean Business
Conference 2025 takes place at the
Hilton Miami Blue Lagoon from
May 13-14, 2025.

atlantic-bearing.com
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May 12-15
Automate 2025

Between intimate workshops with industry giants, keynotes,
networking events, innovation competitions and live
demonstrations, Automate (Detroit) offers comprehensive
automation education and cutting-edge robotics, vision,
AL motion control and other technologies. Keynote sessions
highlight how these technologies solve real-world challenges
while theater sessions cover important topics such as how
robotics and automation are transforming the economy;
innovative strategies for jumpstarting an automation
strategy, or how companies can cultivate talents in the
workforce. This year will again feature presentations from
the finalists of the Automate Startup Competition.

powertransmission.com/events/941-automate-2025

June 2-5
Reliable Plant 2025

This three-day event (Schaumburg, IL) offers attendees
learning sessions and case studies on the latest industrial
lubrication and oil analysis technologies. The comprehensive
conference schedule covers every facet of the machinery
lubrication industry and includes workshops on topics such as
employee performance, lubrication fundamentals, condition-
based maintenance and planning. Reliable Plant attendees
come to the conference to connect with suppliers and service
providers who can help them achieve bottom-line results in
maintenance, reliability, and operations. From technicians
and planners to management and leadership, you will be
able to meet and influence entire buying teams at Reliable

Plant. The event is colocated with Machinery Lubrication.
powertransmission.com/events/reliable-plant-2025

]
May 13-14

CTI Symposium
USA 2025

CO; reduction is critical for

automotive drivetrain. Here

the battery electric drive

using renewable energy is

the focus. What can we do

to increase efficiency and

reliability, reduce cost and at

the same time reduce upstream

CO,? At CTI Symposium

USA 2025 (Novi, MI) the

automotive industry discusses

the challenges it faces and

promising strategies. The latest

solutions in the fields of electric

drives, power electronics,

battery systems, e-Machines

as well as the manufacturing

of these components and

supply chain improvements are

presented. In 2025, executives

and experts of OEMs,

suppliers and laboratories

will discuss in various

panels the actual challenges

the industry is facing

including how to manage

the e-Mobility transition

2.0, the impact of politics

and consumer adoption.
powertransmission.

com/events/942-cti-
sympos ium-usa-2025

CALENDAR

|
May 19-22
Cleanpower 2025

Cleanpower 2025 (Phoenix)
grows businesses by gathering
key decision makers and
stakeholders across the wind,
solar, storage, hydrogen,
and transmission industries
for discussion, deal making,
networking and a whole lot of
fun. The trade show not only
brings together the different
technologies that make up the
renewables mix; onshore wind,
offshore wind, solar, storage,
and transmission but also the
different segments within the
industries; manufacturers,
construction firms, owner
operators, utilities, financial
firms, corporate buyers and
more. Cleanpower will feature
the latest products, services
and technologies coming to
the renewable energy industry.
powertransmission.

com/events/977-
cleanpower-2025

June 15-18
PowderMet2025

PowderMet2025 (Phoenix) is dedicated to metal powder and
particulate materials-based processes including press and sinter,
metal additive manufacturing, metal injection molding and more.
The show provides an energetic forum to showcase PM, metal AM,
and MIM equipment, powders, products, and services. MPM2025,
colocated with PowderMet 2025, is a technical conference and
exhibition dedicated to metal additive manufacturing. Attendees
can dive deep into the latest advancements in the field through
insightful technical presentations and explore exhibits showcasing
additive manufacturing technologies. Sessions include topics on
material development, standards, metal density, and more.

powertransmission.com/events/powdermet-2025
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CALL FOR PAPERS!

BROWSE
OUR
BLOGS!

PTE features blogs to keep
readers updated on the lat-
est PT trends,

technologies and

industry solutions:
Bearings with Norm: After
a several-years hiatus, we're
pleased to welcome back

our bearings blogger, Norm
Parker.

Revolutions: Our editorial
staff provides relevant and
timely articles on a variety of
PT industrial topics.

VISIT

powertransmission.com/blog/

Are you sitting on an idea for a technical paper but wondering where to present it? Do you have one already
written, sitting on your desk, gathering machine dust?
How about Power Transmission Engineering? We are always looking for gearing- and power transmission
component-relevant technical papers for publication in the magazine and in its digital version. Having
your work appear in Power Transmission Engineering guarantees you an audience of the most experienced
and discriminating industry players. You say your work has not been peer-reviewed? Not a problem, as

we are lucky — and thankful —to have on-hand some of the most experienced and brilliant minds in the

industry — our technical editors. So if your work “passes muster” and is published, you'll know you were
reviewed by the best —and most demanding.

Chances are you'll be creating the paper under the auspices of the company for whom you work or own, or
for one of the various industry-relevant associations. That means they as well will bask in the reflected glory
that accrues with publication in Power Transmission Engineering.

For publication guidelines and more information, please contact Randy Stott at stott@agma.org
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For anime lovers, Gundam is not just a Japanese television series; it’s a cultural phenomenon. Since its debut in 1979,
Mobile Suit Gundam has shaped how we think about the future, technology, and humanity’s place in the cosmos. Set in
the Universal Century, a fictional era where humans live in space, Gundam’s depiction of “mobile suits” and the strug-
gles of war has resonated with generations of fans across the globe. But the impact of Gundam goes far beyond enter-
tainment—it’s a symbol of human ambition, creativity, and the drive to reach beyond our current limitations.

Power Transmission Engineering APRIL 2025

One of the most profound examples of this vision came
to life in December 2020, when the RX-78F00 Gundam—a
life-sized, moving statue—was unveiled in Yokohama
to mark the 40th anniversary of Mobile Suit Gundam.
Standing 60 feet tall, this Gundam wasn’t just a rep-
lica—it was a technological marvel, capable of moving
its head, arms, and even kneeling. The exhibit, which ran
from December 2020 to March 2024, was extended twice
due to overwhelming demand, with over 1.5 million visi-
tors witnessing its stunning performances at the Gundam
Factory Yokohama.

At the heart of the RX-78F00 Gundam’s movement sys-
tem was Sumitomo Drive Technologies’ Paramax gear-
box, a state-of-the-art industrial drive solution enabling
smooth, precise, and safe articulation. Paramax gear-
boxes are known for their robust design, high-load capac-
ity, and reliability in industrial applications. Featuring
a 25-degree pressure angle for enhanced dedendum
strength, optimized cooling efficiency, and low-noise
operation, the Paramax gearbox played a crucial role in
making the Gundam come to life. These features ensured
stability and durability, embodying the engineering mar-
vels that push mechanical limits.

The RX-78F00 Gundam was dismantled following its
successful run, but it won’t disappear from the spotlight.
Instead, it’s heading to the Gundam Next Future Pavilion
at Expo 2025 in Osaka—where it will take on a powerful
new form as statue. The exhibit—running from April 13
to October 13 of this year—will invite visitors into a world
where life in space is commonplace, with futuristic con-
cepts such as orbital elevators and coexisting with mobile
suits depicted through immersive experiences.

Unlike previous life-size Gundams, the statue at Expo
2025 will not stand upright. Instead, it will kneel, with its
hand outstretched toward the heavens. After sundown,
beacons of light will shine from behind the statue, creat-
ing a dramatic effect that emphasizes its towering form—
not as a weapon of war, but as a vision of the future we can
all build together. From Yokohama to Osaka, as human-
ity continues to reach for the stars, Gundam reminds us
that the impossible is always within our grasp, waiting to
be realized.
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