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] MODULAR ALUMINUM PIPING SYSTEMS FOR FLUID POWER
 DISTRIBUTION.

ISYSTEMS FOR COMPRESSED AIR, VACUUM, NITROGEN, GAS
AND TECHNICAL FLUIDS DISTRIBUTION.

CUSTOMIZED ERGONOMIC SOLUTIONS.

ESIGN, ENERGY SAVING AND PAY-BACK SERVICES.

TESEQ-

www.teseoair.com
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INn1988 Teseo Srlinvented a market by developing and bringing to market worldwide TESEO SRL
innovative modular aluminum piping systems for compressed air and technical

fluids distribution. Revolutionary systems, carefully designed and manufactured in | CONTACT:

Italy, designed to be quick to install, durable and efficient over time: all this with | T +39 030 9150411

a view to economic, energy and environmental sustainability. Since then, Teseo teseo@teseoair.com

has never stopped inventing and designing products and services tailored to
each customer’s needs, also enhancing its range of solutions for the distribution
of compressed air and technical fluids, in order to be a solid and reliable partner
from the compressor room to the machine or workbench. With the experience and
expertise that only the Company that invented the product can provide.
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¢® VELJAN

Years of
: Excellence

VANE PUMP

e Compact medium pressure installations
e Quiet operations
e (Cast Iron construction

Suited for:

e Lubrication Units

e Compact Power Units
e Filtration Units

Model : TXA

Max pressure : 175 bar

Max Displacement : 4.0 to 16.0 cm3/rev
Max Speed : 1800 rpm

Min Speed : 750 rpm

Please contact us:

Veljan Hydrair Inc.

Sales & Warehouse: 4034, Chamblee Road
Oakwood, GA 30566 (USA). Phone: 877.793.6405
Website : www.veljan.in | E-mail : sales@veljanusa.com

We help you see your ideas work
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for Fluid Power Systems

A desire for efficient, durable and sustainable
filters capable of protecting against contamination

are driving advancements in hydraulic and
pneumatic filtration technology.
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ePTOs Enable Continued Use of
Hydraulics in Electric Vehicles
Development of ePTOs is on the rise to
power the hydraulic systems that will
remain vital to the operation of many
electric vocational vehicles.
powermotiontech.com/55129388

I How 3D Printing
TechXCthange TP P

—— alela el D Mt Pt
President and CEO Co-founder and CEQ
Houed by Sharon Spielman Ao 00
Technical Editce

Video: New Design Opportunities
with 3D Printing

Use of 3D printing enables more
design freedom compared to
conventional manufacturing
technology.
powermotiontech.com/55054826

POWER MOTION

Volume 77, Issue 5

EDITORIAL

EXECUTIVE EDITOR, SARA JENSEN: SJENSEN@ENDEAVORB2B.COM

MANAGING EDITOR, JEREMY COHEN: JCOHEN@ENDEAVORB2B.COM
TECHNICAL EDITOR, SHARON SPIELMAN: SSPIELMAN@ENDEAVORB2B.COM
CONTRIBUTING EDITOR, REHANA BEGG: RBEGG@ENDEAVORB2B.COM

GROUP CONTENT DIRECTOR, MICHELLE KOPIER: MKOPIER@ENDEAVORB2B.COM

EDITORIAL ADVISORY BOARD

PIM VAN DEN DIJSSEL, GROUP VICE PRESIDENT AND GENERAL MANAGER, MOOG CONSTRUCTION
JAMES DAWSON, MECHANICAL ENGINEERING MANAGER, PEKO PRECISION PRODUCTS

PAUL CARLSON, PRESIDENT AND CEO, TOLOMATIC

MICHAEL TERZO, CEO AND FOUNDER, XIRRO

RANCE HERREN, DIRECTOR, TECHNICAL SERVICES, FLUID POWER SME

VALERIA TIRELLI, PRESIDENT & CEO, AIDRO HYDRAULICS & 3D PRINTING, (DESKTOP METAL COMPANY)
CHRIS PEARCE, DIRECTOR, ADVANCED ENGINEERING DEVELOPMENT, TURNTIDE

ART DEPARTMENT
GROUP DESIGN DIRECTOR, ANTHONY VITOLO: TVITOLO@ENDEAVORB2B.COM
ART DIRECTOR, JOCELYN HARTZO0G: JHARTZOG@ENDEAVORB2B.COM

PRODUCTION

GROUP PRODUCTION DIRECTOR, GREG ARAUJO: GARAUJO@ENDEAVORB2B.COM

CIRCULATION LIST RENTALS & CUSTOMER SERVICE USER MARKETING MANAGER, DEBBIE BOULEY:
DBOULEY@ENDEAVORB2B.COM

REPRINTS: REPRINTS@ENDEAVORB2B.COM

LIST RENTAL / SMARTREACH CLIENT SERVICES MANAGER, KELLI BERRY: KBERRY@ENDEAVORB2B.COM
FREE SUBSCRIPTION / STATUS OF SUBSCRIPTION / ADDRESS CHANGE / MISSING BACK ISSUES:

OMEDA T | 847.559.7598 TOLL FREE | 877.382-9187 F | 847.291.4816 | POWERMOTIONTECH@OMEDA.COM

SALES REPRESENTATIVES

PATRICK CARMODY: PCARMODY@ENDEAVORB2B.COM

AK, AR, AZ, CA, CO, HI, IA, ID, IL, IN, KS, KY, LA, MI, MN, MO, MS, MT, ND, NE, NV, NM, WESTERN OH, OK, OR, SD,
TN, TX, UT, WA, WI, WY, WESTERN CANADA

LIZ STOTT: LSTOTT@ENDEAVORB2B.COM

AL, CT, FL, GA, MA, ME, NH, RI, VT, EASTERN CANADA

REBECCA WARD: RWARD@ENDEAVORB2B.COM

DE, MD, NC, NJ, NY, EASTERN OH, PA, SC, VA, WV

INTERNATIONAL SALES
ITALY, DIEGO CASIRAGHI: DIEGO@CASIRAGHI-ADV.COM
UK, EUROPE (NOT ITALY), HOLGER GERISCH: HGERISCH@ENDEAVORB2B.COM

DIGITAL
SENIOR DIGITAL INNOVATION & STRATEGY DIRECTOR: RYAN MALEC: RMALEC@ENDEAVORB2B.COM

DESIGN & ENGINEERING GROUP

MARKET LEADER - SUPPLY CHAIN & DATA: CHRISTINA CAVANO

MARKET LEADER - DIGITAL INFRASTRUCTURE: PETER FRETTY

VP/MARKET LEADER - MANUFACTURING GROUP: JOHN DIPAOLA

VP/MARKET LEADER - ENGINEERING DESIGN & AUTOMATION GROUP: KEITH LARSON

ENDEAVOR BUSINESS MEDIA, LLC

30 BURTON HILLS BLVD. SUITE 185, NASHVILLE, TN 37215, U.S. | WWW.ENDEAVORBUSINESSMEDIA.COM
CEO: CHRIS FERRELL

PRESIDENT: JUNE GRIFFIN

COO: PATRICK RAINS $OFOME
CRO: PAUL ANDREWS 5’ “f{%
CHIEF DIGITAL OFFICER: JACQUIE NIEMIEC % z

CHIEF ADMINISTRATIVE AND LEGAL OFFICER: TRACY KANE
EVP, DESIGN & ENGINEERING GROUP: TRACY SMITH

Power & Motion Technology (USPS Permit 254-960), (ISSN 2831-4883 print, ISSN 2831-4891 online) is published 6 times per
year (January/February, March/April, May/June, July/August, September/October, November/December) by Endeavor Business
Media, LLC. 201 N. Main St. 5th Floor, Fort Atkinson, W1 53538. Periodicals postage paid at Fort Atkinson, W, and additional
mailing offices. POSTMASTER: Send address changes to Power & Motion Technology, PO Box 3257, Northbrook, IL 60065-3257.
SUBSCRIPTIONS: Publisher reserves the right to reject non-qualified subscriptions. Subscription prices: U.S. ($86.25 per
year); Canada/Mexico ($98.75 per year); All other countries (§123.75 per year). All subscriptions are payable in U.S. funds.
Send subscription inquiries to Power & Motion Technology, PO Box 3257, Northbrook, IL 60065-3257. Customer service can
be reached toll-free at 877-382-9187 or at powermotiontech@omeda.com for magazine subscription assistance or questions.

Printed in the USA. Copyright 2024, Endeavor Business Media, LLC. All rights reserved. No part of this publication may be
reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopies, recordings, or any
information storage or retrieval system without permission from the publisher. Endeavor Business Media, LLC does not assume
and hereby disclaims any liability to any person or company for any loss or damage caused by errors or omissions in the
material herein, regardless of whether such errors result from negligence, accident, or any other cause whatsoever. The views
and opinions in the articles herein are not to be taken as official expressions of the publishers, unless so stated. The publishers
do not warrant either expressly or by implication, the factual accuracy of the articles herein, nor do they so warrant any views
or opinions by the authors of said articles.

4 SEPTEMBER/OCTOBER 2024 POWERMOTIONTECH.COM


mailto:SJENSEN@ENDEAVORB2B.COM
mailto:JCOHEN@ENDEAVORB2B.COM
mailto:SSPIELMAN@ENDEAVORB2B.COM
mailto:RBEGG@ENDEAVORB2B.COM
mailto:MKOPIER@ENDEAVORB2B.COM
mailto:TVITOLO@ENDEAVORB2B.COM
mailto:JHARTZOG@ENDEAVORB2B.COM
mailto:GARAUJO@ENDEAVORB2B.COM
mailto:DBOULEY@ENDEAVORB2B.COM
mailto:REPRINTS@ENDEAVORB2B.COM
mailto:KBERRY@ENDEAVORB2B.COM
mailto:POWERMOTIONTECH@OMEDA.COM
mailto:PCARMODY@ENDEAVORB2B.COM
mailto:LSTOTT@ENDEAVORB2B.COM
mailto:RWARD@ENDEAVORB2B.COM
mailto:DIEGO@CASIRAGHI-ADV.COM
mailto:HGERISCH@ENDEAVORB2B.COM
mailto:RMALEC@ENDEAVORB2B.COM
mailto:powermotiontech@omeda.com
http://powermotiontech.com/55133290
http://powermotiontech.com/55129388
http://powermotiontech.com/55054826
http://www.endeavorbusinessmedia.com
http://powermotiontech.com

"-"—-—__

Partners.The Best Part of All®

MiMOTION

Motion.com



http://motion.com

i

maintenance.
downtlme
- worries.

wastlng
time and
money on
itiBrication.

Editor's Note

SARA JENSEN
Executive Editor

How is Sustainability Impacting
the Fluid Power Industry?

A number of approaches are being used by the
fluid power industry to aid sustainability efforts.

SUSTAINABILITY IS NOT a new concept, but one which continues to gain
in importance as the environmental impacts of various activities become of greater
concern to many industries and the global population at large.

The fluid power and electric motion control sectors can be counted among those
placing a greater emphasis on sustainability. Efforts to improve efficiency and reduce
material use are just two examples of how this is coming to fruition.

Although sustainability was not intended to be the focus for this particular issue,
technologies discussed within it demonstrate just how influential this topic has become.
In our cover story on pg. 10, it is stated by one member of the fluid power industry
that the desire for more efficient and sustainable solutions is driving new filter tech-
nology developments.

On pg. 18, you can read how Liebherr-Aerospace used additive layer manufac-
turing to create a flex shaft — approved for series production — which allowed for
a reduction in parts. Doing so will help to reduce weight, and thus fuel costs, for
aerospace applications as well as maintenance as there are fewer components to wear
and replace over time.

The topic of sustainability has become such an important one that Power & Motion
will be dedicating an entire week of new content to it, starting October 14. Our
Sustainability Takeover Week, as we've termed it, will include new articles and video
interviews covering the potential impacts of PFAS legistlation in the U.S. and else-
where, a review of new technologies aiding with sustainability efforts, and more. In
addition, we will host a webinar on October 17 with industry experts providing their
insights on how efficiency can benefit sustainability. There’s still time to register at
powermotiontech.com/55136469.

If you have thoughts on sustainability and its influence on hydraulics, pneumatics
and other motion control technologies, let me know! You can reach me at editor@
pmtmag.com to discuss this or any other topics of importance to the industry. P&V
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The 2024 STLE Tribology & Lubrication
for E-Mobility Conference

Oct. 22-25
Detroit Marriott at Renaissance Center
Detroit, Mich. (USA)

STLE's Tribology & Lubrication for E-Mobility Confer-
ence explores the latest technical challenges and
commercial opportunities that will impact the future of
electric vehicle technology.

Conference highlights:

e Expert-led presentations from leading companies
and organizations with an interest in e-mobility

* Networking opportunities
e Optional one-day education course titled Electric
Vehicle Technologies and Lubrication on Oct. 22

Visit www.stle.org/EMobility for program, hotel
and registration information.

To learn more about sponsorship opportunities,
contact Tracy Nicholas VanEe at emeraldcomminc@
yahoo.com, (847) 430-6767.

Ostle

Tribology and Lubrication for
E-Mobility: Findings from
the 3rd STLE Conference on
Electric Vehicles

This digital-only white paper
summarizes the key findings and
challenges discussed at the

2023 STLE Tribology & Lubrication for
E-Mobility Conference held

in Cleveland, Ohio (USA), in Novem-
ber 2023, exploring the latest
advancements and outlook for the
electric vehicle market and tech-
nologies impacting the tribology
and lubrication field.

Pricing:

STLE members (individual and
corporate) - FREE
Non-members - $10

Visit www.stle.org/3rdEVWhitePaper
and order your digital copy of the
white paper today!

e connect o learn ¢ achieve

Society of Tribologists and Lubrication Engineers
840 Busse Highway, Park Ridge, lllinois 60068 (USA)
P:(847) 825-5536 | F:(847)825-1456 | www.stle.org | information@stle.org

Follow us on: ﬂ ® @ G m
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News

by Sara Jensen, Executive Editor

Manufacturing Industry

Projected to Grow 15% by 2028,
Despite Slower Growth in 2024

Economic uncertainty
and shrinking backlogs
will contribute to
slower growth trends
for the manufacturing
sector before returning
to an up cycle in 2025.

Shrinking backlogs will likely lead to slowing
production volumes in 2024. 132075177 ©
Fotoeventstock | Dreamstime.com

MANUFACTURING HAS GROWN
significantly over the last 15 years, dou-
bling in value to $44.8 trillion from
2007-2023 according to market intelli-
gence firm Interact Analysis. The firm is
projecting the manufacturing industry to
grow 15% through 2028.

Growth has slowed since the peaks
reached in 2021 after the COVID-19
crisis, said Blake Griffin, Research Man-
ager, USA of Interact Analysis, during a
presentation on the U.S. manufacturing
economy at Automate 2024. Both 2022
and 2023 were slower growth periods, and
2024 is anticipated to be a down cycle.

But higher growth trends are anticipated
starting in 2025.

“It is not super optimistic right now,
based on conversations that we have had,
but it’s also not the bottom is falling out
of manufacturing,” said Griffin. “We’re
expecting a flat year globally and growth
to return in 2025

Industry Sentiments Reflect Lower
New Order and Production Figures

The global economic uncertainty which
began in the last half of 2023, paired with
shrinking backlogs after high levels of
demand in 2021-22, was represented in
manufacturing production which slowed
in the second half of the year. Griffin not-
ed annual figures are not yet available,
but production likely remained in positive
territory at the end of 2023 despite the
declines in growth.

Into 2024, growth is expected to taper
off further for the manufacturing sector
which he said is demonstrated by the sen-
timent survey Interact Analysis issued to
members of the Association for Advanc-
ing Automation (A3) — the trade associa-
tion which produces the Automate event
and represents organizations involved in
robotics, artificial intelligence, machine
vision, motion control and other auto-
mation-related technologies.

Members indicated a slight decline in
new orders during the last half of 2023, but
sentiment is starting to trend into more
positive territory with some members
indicating slight increases in new orders
as 2023 came to an end and 2024 began.
Griffin said 20% of respondents are still
citing new orders as the greatest issue
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they’re facing right now, so there is still
alack of demand as many said their cus-
tomers are not spending due to continued
economic uncertainty.

While new orders slowed in the later
part of 2023, production was still posi-
tive during this time which Griffin said
was likely due to backlogs still being quite
strong. Production began to slow toward
the end of 2023, indicating backlogs are
starting to dry up. This will be a factor
which plays into the flat growth trends
anticipated in 2024.

Inflation and Interest Rates
Determining Factors for
Manufacturing in 2024 and 2025

Economic uncertainty is likely to con-
tinue as inflation remains above the U.S.
Federal Reserve’s goal of 2%. Griffin said
communication from Federal Reserve
meetings is that there is still a long way
to go to get inflation sustainably down
to 2% and so interest rates will remain
at higher levels.

There was a period during the last part
of 2023 during which it was thought rates
would come down as inflation got closer
to that 2% target, but the Federal Reserve
has since said there is not enough confi-
dence in the data that inflation is yet under
control. “They don't want to lower rates
too quickly because inflation will surge
again, and they don’t want to raise rates
anymore because they’re afraid it’s going
to put stress on the economy; explained
Griffin. He noted a more recent Federal
Reserve meeting indicated more favorable
data that inflation may be under control
more than previously thought.
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“And the important thing is that wage
growth has actually slowed down a little
bit...it is an indication that the inflation-
ary pressures are starting to ease,” he said.
The sentiment survey of A3 members has
indicated prices started declining from
the highs of 2022 as well over the last
few quarters with Q4 2023 being the first

during which no respondents indicated
a significant increase in prices.

Despite this, Griffin said prices are still
somewhat increasing which indicates
inflation remains an issue but there are
signs it could be easing. “Hopefully, it will
start to ease over the next 6 months or so,”
he said because he believes how the manu-
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The Manufacturing Industry Output (MIO) measures manufacturing performance, and
currently shows a slight down cycle for 2024 before entering a period of growth through

2028. Interact Analysis
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Anticipated interest rate reductions in late 2024 or early 2025 are expected to help spur
growth for the manufacturing sector through 2028. Interact Analysis

facturing sector performs in the coming
months will greatly depend upon what
happens with inflation and interest rates.

He shared thoughts from the April 2024
Federal Reserve meeting which showed
there was still uncertainty among par-
ticipants about the persistence of high
inflation. However, the majority of partici-
pants at that meeting felt moving to a less
restrictive policy at some point in 2024
would be feasible assuming the economy
evolves broadly as expected.

“They’re saying, essentially, that they’re
not confident to lower rates but if they
got better data, they would be comfort-
able lowering rates,” explained Griffin. “I
think the general consensus now is that
they’re expecting the Fed to lower rates
at the end of 2024, potentially into 2025
but hopefully it’s not that long”

When the Federal Reserve does decide
to lower interest rates, he said it is not like-
ly to be the essentially 0% rate economy
many have been used to in recent years
which was a stimulatory rate introduced
after 2007. “T think the Fed is going to
hold rates between 3 and 4%.”

Once interest rate cuts are enacted,
Griffin said Interact Analysis expects they
will stimulate growth for the manufactur-
ing economy in 2025 and beyond. The
firm is projecting the U.S. manufacturing
industry to decline around 3% in 2024.
But starting in 2025 the sector will enter
an up-cycle trend through 2028 with an
average growth rate between 3 and 5%
anticipated. P&

FOR EVEN MORE economic
and market trends information
for the fluid power and electric
motion control industries, visit
our State of the Industry page
at powermotiontech.com/

magazine/51708. There you'll
find video interviews, articles
and more overviewing current and
future market information as well
as insights on how these trends
could impact hydraulic, pneumatic
and electric component designs.
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Innovation is Transforming

FILTER

“

i

by Sara Jensen, Executive Editor

FILTERS ARE AN IMPORTANT
part of hydraulic and pneumatic sys-
tems as they help eliminate the presence
of various contaminants which could
cause performance issues. And like many
other fluid power system components,
advancements continue to be made in
filter designs to meet evolving customer
and industry requirements.

“Over the past 5 years, filtration tech-
nology for fluid power systems has seen
significant advancements,” said Michael
Shaw, CEO of Ohio Fabricators Com-

pany. “Customers are now looking for

features and capabilities that enhance
efficiency, product quality, and envi-
ronmental sustainability.”

10 SEPTEMBER/
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Fluid Power Sy

stem

A desire for efficient, durable and
sustainable filters capable of protecting
against contamination are driving
advancements in hydraulic and
pneumatic filtration technology.

He said some of the key trends and
innovations taking place within the fil-
tration industry include:

 Advanced Filter Media: The devel-

opment of synthetic filter media,
including various polymers and
fibers, has improved filtration capa-
bilities and durability compared to
natural materials.
Nanotechnology: Emerging tech-
nologies like nanotechnology prom-
ise more efficient, effective, and
environmentally friendly filtration
systems.

Degradation-Based Maintenance:
Incorporating elements of degrada-
tion-based maintenance in filtration

CTOBER 2024 POWERMOTIONTECH.COM

systems helps power plant operators
meet their desired performance goals
by improving operating costs and
power output.

Environmental Sustainability:
Customers are increasingly looking
for filtration products that minimize
waste, meet environmental regula-
tions, and monitor air and water
quality.

“These advancements have trans-
formed filtration technology from its
early beginnings to the cutting-edge
innovations of today, making it more
efficient and versatile than ever before,”
said Shaw.
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« Significant advancements over the past 5 years have helped to make fluid power filtration technology more efficient and versatile.

Ohio Fabricators Company

Gregg Shanley, Technical Marketing
Manager, Automotive and Industrial
at The Lee Company, agrees that filtra-
tion technology has evolved to meet the
needs of hydraulic and pneumatic systems
across multiple technological applications
and industries.

“While there have been advancements
— especially in aerospace — the goal is
still largely the same,” he said. “Custom-
ers are looking for filtration products that
can provide the contamination protection
they need, with the lowest pressure drop
possible. By doing so, they are able to use
that energy in other places in their systems
(instead of at the filter level).”

Material Advancements Improving
Filtration Performance

An area in which many technological
advancements are taking place is in the
design of filter materials. The materials
used in filters are key to trapping debris
to prevent it from entering hydraulic and
pneumatic systems, as well as other sys-
tems further downstream in machines
and vehicles.

According to Shaw, nanofiltration
and membrane technologies have
emerged as game-changers in indus-
trial fluid handling. “They utilize semi-
permeable membranes with extremely
fine pores to separate particles, con-
taminants, and unwanted substances on
amolecular level,” he explained. “Nano-
filtration systems offer superior filtra-
tion efficiency while allowing desired
molecules to pass through, making
them ideal for applications requiring
precise separation of ions, organic mat-
ter, and pathogens”

Shaw went on to say that advancements
in membrane materials and structures
have increased durability, fouling resis-
tance, and higher permeability, helping to
ensure sustained performance in various
industrial settings.

He said the nanotechnologies that have
been deployed in nonwovens — whether
spunbond, meltblown, wetlaid, or aper-
tured films — have led to a step function
in products available to the market.

Material advancements, such as the development of nanofiltration and membrane
technologies, are enhancing the capabilities of fluid power filters. Ohio Fabricators Company

A consistent need for more precise
filtration methods in industries such
as pharmaceuticals, food and beverage,
as well as water treatment have been
a key driver he said for these filter mate-
rial developments.

“These solutions have been driven into
industrial filtration applications across
many markets [and] hydraulic, lube, and

fuel filtration markets have all improved
from these new technologies as well,” said
Shaw. “These markets continue to demand
complex filtration solutions that are high
efficiency and durable as engines are more
precisely built with fuel efficiency and
emissions standards in mind”

Shanley said hydrogen systems are also
impacting the material design and pres-

Continued development of advanced filter media using polymers and various fibers is
expected to provide further improvements in filtration capabilities and durability.
Ohio Fabricators Company
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Development of compact systems, particu-
larly in the hydraulics sector, is requiring
filter manufacturers to design products
which not only maintain fluid cleanliness but
also offer a lower clean pressure drop and
longer lifespan. Ohio Fabricators Company

sure needs of fluid power filtration tech-
nology. He explained that filter material
can be compromised by hydrogen embrit-
tlement, leading to issues with reduced
tensile strength, cracking, or other cata-
strophic failures. Although some materials
may be sufficiently resistant to hydrogen
embrittlement, he said they can still fail
under certain conditions.

“The material selection process is cru-
cial to help ensure compatibility through-
out the system, and filter materials need
to be sufficient to handle the needs of
hydrogen systems,” said Shanley.

He also noted that hydrogen systems
typically operate at very high pressures
and designers may want to use a restric-
tive safety screen filter with an extremely
low micron rating of about 10 microns
or lower.

“Getting down to these lower micron
ratings is a challenge in higher pressure
systems, as it usually results in reduced
material strength,” Shanley explained.
“The pressure needs of hydrogen systems
are helping to drive innovation to create
filters that can handle these increasing
pressures without a significant rise in
flow resistance.”

Compact Systems are
Driving Filter Designs

There is a growing trend toward the
development of more compact systems,
particularly in the mobile hydraulics
sector, as the amount of available space

Innovations in restrictive safety screen
filters are helping to meet the high pressure
needs of hydrogen systems which are
becoming more common in many industries.
The Lee Company

on machines and vehicles continues
to decrease.

Shaw noted the size of hydraulic res-
ervoirs, for instance, are decreasing to
reduce the weight of mobile equipment
as well as improve their aerodynamics,
both of which help to lower energy use
and emissions — increasingly important
factors for OEMs and their customers.

“This has led original equipment man-
ufacturers (OEM) to [use] roto-molded
tanks, thermoformed components and
integrated filtration systems within
tanks,” he said. “All of these develop-
ments can stress fluids with less resi-
dence time for cooling and evacuation
of air molecules.”

With the move to more compact sys-
tems, Shaw said hydraulic and lubrication
filter manufacturers are now being pres-
sured to offer solutions designed to yield
a lower clean pressure drop and longer
life while maintaining fluid cleanliness.

The space constraints with which
design teams must now work makes it
even more critical to consider all neces-
sary filtration technologies as early in the
development process as possible.

Shanley said most hydraulic and pneu-
matic systems are designed with a system
filter to maintain fluid cleanliness dur-
ing operation and reduce wear on parts.
However, sensitive components are some-
times located far from the filter. Therefore
smaller safety screen filters are often used
as a final line of defense to protect com-
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Safety screen filters are often used as a
final line of defense to protect components
from contamination. The Lee Company

ponents from contamination that may
otherwise affect performance.

The need for a safety screen filter,
though, is often discovered late in the
design process, he said.

He explained that designers sometimes
assume their system-level filter will pro-
vide enough protection and so do not
incorporate additional filters into their
initial designs. But testing then reveals
potential sources of contamination not
previously anticipated, such as rogue con-
tamination and debris generated during
manufacturing or produced during opera-
tion, can occur.

“As systems become increasingly com-
plex, however, the space available to place
filters post-design may be incredibly lim-
ited,” said Shanley.

To help overcome this challenge, he
said The Lee Company develops safety
screen filters in various sizes to meet
customer needs. “Adapting to unique
system geometries provides us with the
flexibility to produce filters optimized
to the customer’s performance and pres-
sure requirements — even if their system
was originally designed without this filter
in mind?”

New Filter Technology Aids
Hydraulic Reservoir Optimization

To help its customers see the potential
benefits of better optimizing the size of
their hydraulic reservoirs, HYDAC offers
a Tank Optimization Platform as part of
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its engineering services. Through simula-
tion and field testing, the company can
demonstrate how different geometries
and smaller reservoir (also called a tank)
sizes can improve performance and oper-
ating costs.

A key enabler of this platform is the
Air-X Filter developed by HYDAC to
extend oil and filter life. On the outside
of the filter is wire mesh which coalesces
several small air bubbles into larger ones.
The larger the air bubble, the more buoy-
ancy it has and thus the faster it can rise
and get out of the hydraulic reservoir
explained Marcus Herrera, Applica-
tion Engineer, Advanced Systems Team,
HYDAC International during a presenta-
tion he gave as part of the National Fluid
Power Association’s (NFPA) June 2024
quarterly technology conference.

Removing air from the oil within a
reservoir is critical to ensuring the per-
formance of hydraulic systems; the faster
a filter can get air out of a hydraulic res-
ervoir, the better.

/ CMQC

Patented Technology

level

The wire mesh also guides oil to release
above the oil surface. “As the oil comes
in, the mesh encourages that oil when it
exits the filter to exit at or above the oil
level in the tank,” he explained.

Additionally, the filter design slows the
velocity of the oil as much as possible.
“The faster the velocity, the more likely it
is going to create bubbles,” said Herrera.

» Guidance of the flow above oil

» Coalescence of air bubbles to
bigger ones (faster rising)

HYDAC's Air-X Filter features wire mesh on the outside
to coalesce several small air bubbles into larger ones,
enabling removal of air from hydraulic reservoirs.
HYDAC

“So, we're trying to slow it down to allow
the bubbles to escape”

He noted that commonly an out-to-in
filter design is used for hydraulic reser-
voirs, but the Air-X technology is an in-
to-out solution. Out-to-in filtration has a
slow entrance velocity into the filter and
oil is dejected out the bottom of the filter.
This creates velocity into the tank though,
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causing sloshing and vortexes as well as
bubbles that might be in the oil to make
their way to the bottom of the tank. The
bubbles will have to make their way all the
way to the top of the oil to escape, he said.

With in-to-out filtration, on the other
hand, the inlets coming into the hydraulic
reservoir come through the center of the
filter and the filter slows down the oil.
This allows any bubbles created to escape
at the surface of the oil.

As the reservoir filter’s job is to collect
contaminants, it will eventually need to
be replaced. Spin-on filters are commonly
used in the market, Herrera said and are
usually thrown out once past their useful
life and replaced with a new filter.

To help reduce the amount of waste
associated with filter replacement, HYDAC
designed the Air-X to have a cartridge
inside the filter housing. The cartridge is
made with plastics or aluminum so they
can be recycled. The goal was to create a
filter in which as many of the core compo-
nents can be reused as possible.

Where is Fluid Power Filtration
Technology Headed?

Both Shaw and Shanley see more tech-
nological advancements for filters com-
ing in the future to meet the ever-evolving
needs of hydraulic and pneumatic systems.

According to Shaw, continued develop-
ment of advanced filter media using poly-
mers and various fibers will lead to further
improvements in filtration capabilities and
durability. “These developments, driven
by nanotechnologies, will lead to more
efficient, effective and environmentally
friendly filtration offerings industry wide,”
he said.

In addition, implementation of con-
dition-based monitoring on systems

will continue to grow, leading to degra-
dation-based maintenance in systems as
performance goals dictate less downtime,
and the push for reduced operating costs
becomes a greater focus.

Shanley said The Lee Company predicts
there will be an increasing focus on the
development of filtration technology that
can accommodate a wider range of fluids
— including the incorporation of different
materials and processes to filter fluids.

“Additionally, as filtration technology
continues to develop and more compo-
nents become electrified, consideration
should be paid to the unique filtration
needs of these products in future fluid
power systems,” he concluded. P&V

These developments, driven by
nanotechnologies, will lead to more
efficient, effective and environmentally friendly

filtration offerings industry wide."

— Michael Shaw, CEQ, Ohio Fabricators Company
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[ Mechatronics ]

Mechatronics Bring
Performance Improvements

to Range of Applications

TODAY, IT IS HARD TO FIND applications which do not
utilize mechatronics — the combination of mechanical, electric
and software technologies — in some manner. Doing so can
help to improve throughput, efficiency and operator comfort
by enabling more precise control and intelligence to be built

into a vehicle or machine.

In this interview with Power & Motion, Craig Hooker, Direc-
tor of R&D and Mechatronics at Schaeffler in the Americas,
provides an overview of what mechatronics systems entail, how
they are being utilized, and what is driving widespread use of

A z these systems.
Crai g Hooker Of SChae_ffler Editor’s Note: Questions and responses have been edited for clarity.
discusses how tthUSIOH Of Power & Motion: Mechatronics is not always a clearcut
mechanics, electronics and term that everybody is familiar with or knows much
about, so to start our conversation, could you define

software IS benef’tt’ng machine what mechatronics is or what it means to a company
and vehicle performance. like Schaeffler?

Craig Hooker: To make it simple, mechatronics is a com-

bination of mechanics, electronics and software, usually

embedded software. For Schaeffler Group, that means devel-

oping products that consist of those different disciplines

by Sara Jensen, Executive Editor
or components.

The mechanical portion of a mechatronics system typically includes a transmission
system such as the pictured strain wave gear. Schaeffler
POWERMOTIONTECH.COM SEPTEMBER/OCTOBER 2024 15
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Mechatronics

P&M: What technologies are associated with a mecha-
tronics system?

CH: The easy way to do it is break it down into those differ-
ent elements that I just mentioned. If we think of mechanics,
then usually the component technology would be things like
some type of transmission system — it could be planetary gears,
strain wave gears, parallel gears, etc. It could be a screw-driven
system like lead screws, roller screws, ball screws; it could be
belt drives, rack and pinion, cam drives, etc. Usually there is
something that is creating motion of some type, so you have
a mechanical transmission system, then bearings that support
the rotation of the system, you would have structural housing
[including] end plates, shafts, those type of things.

And in addition to that you have electronics like microcon-
trollers that do the intelligence or control of the device. If it’s
a motor related production, typically you would have a power
driver as well. Usually, you have some type of sensing, feedback
sensing like position and speed, or torque and force, or vibration.

And then also there’s usually software included that’s doing
the control or adding the intelligence to those devices.

P&M: How are mechatronics being used within various
types of applications? Are there certain applications
where you see these systems used most, or which
they are most benefitting?

CH: I'd probably generalize and say when I think of mecha-
tronics, it’s usually to do some type of sensing on a machine or
avehicle, or to create motion. And so, within those two spaces,
there’s usually an intent to use that to improve throughput or
the efficiency of the machine; I have this machine, and I want
to add mechatronics in order to get more throughput or a lower
production cost out of my machine.

The other area would be to add comfort or user features. If
I want to buy a vehicle and I want to push a button, and I want
something to happen, I could pull a lever mechanically, but I'd
really like to push the button because it's more convenient for
me. Those are typically areas that drive the use [of mechatronics].

And then application areas are everywhere. I mean, it's almost
hard not to find mechatronics products, once you've defined it,
like I'd mentioned earlier, because there’s so many things today
that integrate electronics and software into a machine or device.
A couple of examples would be the off-road market where you
have tractors or scissor lifts; you'll see traditional mechanical
components like hydraulics, for example, but you also see a lot
of trends to convert that into electromechanical [components]
or add intelligence to the hydraulics themselves. Electrification
is a big push within that market to add this intelligence and
efficiency to machines.

Robotics is an area...you can't have robotics without mecha-
tronics because it’s a very precise motion control application.
And so typically, [you need] to have some type of embedded
control and electronics in order to be able to accomplish that.

16 SEPTENMBER/OCTOBER 2024 POWERMOTIONTECH.COM

You see lots of examples in robot arms or the humanoid [robot]
push that [is happening] in the market today. All of those have
lots of mechatronic examples inside of them.

Inclusion of sensors and other electronics with mechanical
components and software enable the creation of mechatronics
systems which can offer improved control for various applications.
Schaeffler

P&M: What role do you see hydraulics and pneumatics
playing within the mechatronics space?

CH: When somebody says mechatronics, my first thought
is usually towards electromechanical devices. Usually, I have
hydraulics or pneumatics and I'm going electromechanical.
And that’s certainly an example of mechatronics. But also, I
think you can say hydraulics and pneumatics can have mecha-
tronics embedded inside of it. There’s servo control valves,
for example, in hydraulics where you’re trying to improve
the efficiency of the system, and there you have electronics
doing some type of solenoid control and getting feedback in
order to control the hydraulic loop. Similar on the pneumatic
side, there’s valve control to get better performance out of
those systems.

So, I don’t think that they’re mutually exclusive. You can have
mechatronics within those spaces, but of course there’s also
the trend to evaluate those as technologies where you may be
improving upon that by going to electromechanical mechatronic
type systems.
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P&M: How have you seen the use of mechatronics
evolve in recent years, and how do you foresee them
continuing to evolve in the coming years?

CH: There’s definitely been an evolution, or an advancement,
of the technology, more so on the electronics and the software
side than the mechanics. A lot of mechanical technology has
existed for many years; certainly, there have been improvements
on that but where you really see a rapid improvement is more
in the electronics and software.

If you look at electronic components that would go into
circuit boards, like microcontrollers and integrated circuits,
those have become much more available, much less expensive,
smaller, more powerful [and] easier to use. So, it really is
an enabler then that you can create a lot more products at a
lower barrier to entry than you could create previously, and
that opens up a lot more business cases and opportunities to
put products into the market. I think that curve is continu-
ing to accelerate, and the expectation is that it will accelerate
into the future.

Market trends drive that as well. You have robotics, AI (artifi-
cial intelligence), automation, electrification, all of these things
that we hear about a lot in the news today, those are all areas
that need products that require mechatronics. So, there’s the

pull from the market side as well.
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The last point would be also from the customer side. People
are much more familiar with electronics today than they were
decades ago. You almost have an expectation among the modern
consumer that they want these conveniences they see in their
car or have on their iPhone; they want that in their machines
and vehicles that they use for other purposes as well. That also
creates this pull to have the technology in the market.

P&M: Are there potentially markets or applications
where mechatronics is not widely used at the moment
but could benefit from utilizing those systems?

CH: I don't know that there’s an untapped market. Back to
my comment earlier, it’s really hard to think of a market that
doesn’t use [mechatronics] in some form. If you go back in
time, everything was mechanical. And you look at industries
like textiles for example, it was all driven by gears and cams
and timing of machines. Those types of products were more
difficult to make, you had less flexibility.

And so, I think the [mechatronic] technology has already been
pretty broadly adapted. The areas where people would typically
stick to more of a mechanical system [are those in which] there
may be a reason for that based on power density or something
else where it forces you into that space. But in general, I don't see
a market where [mechatronics] hasn't been discovered yet. P&V
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3D Printing

3D Printed Flex Shaft Brings New
Design Opportunities to Aviation

By 3D printing a flex shaft used in aviation applications, Liebherr-Aerospace
is able to reduce component complexity, weight and maintenance.

by Sharon Spielman, Technical Editor

LIEBHERR-AEROSPACE HAS taken the next step in
its 3D printing journey by producing a flex shaft for aviation
applications using additive layer manufacturing (ALM). This
allows for the creation of a less complex component, helping
to reduce wear parts and weight.

Airbus and the European Union Aviation Safety Agency
(EASA) have approved the flex shaft, made of titanium pow-
der, to enter series production. It will be integrated into the
differential gearbox of the flap system that is part of Airbus’
A350 high lift system where it will be used to transmit rotary
movement to a position sensor to help compensate for potential
angle and axis misalignment between the gearbox and sensor.

Use of additive manufacturing allows Liebherr-Aerospace to create
components which are more reliable and lighter in weight, leading to
reduced operational costs for customers. Liebherr-Aerospace

“Liebherr-Aerospace Lindenberg GmbH has been certified
by the German authorities (LBA) for additive manufacturing
since 2017 and has produced parts in series production since
2019, said Svenja Pestotnik, head of additive manufacturing at
Liebherr-Aerospace Lindenberg GmbH. “The approval of the
flex shaft shows that AM (additive manufacturing) is a reliable
technology that enables designs which improve the sustainability
of current and future aircraft”
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3D Printing Provides a Flex (Shaft) for the
Aviation Sector

Traditionally, the flex shaft is a component requiring seven
separate parts to be assembled through welding, gluing and other
labor-intensive processes. Using ALM instead allows Liebherr-
Aerospace to produce a single piece with an integrated mecha-
nism, reducing complexity and labor.

“The flex shaft is a perfect example [of] how additive manu-
facturing can integrate a complex assembly into one unified
component,” Pestotnik said. “The additively manufactured part is
manufactured as a single component with an integrated mecha-
nism. This saves on manual labor, stock keeping of individual
parts and reduces lead-times significantly”

With fewer parts contained in the final component assembly,
the number of potential wear points is reduced, which helps to
improve reliability while also reducing the need for maintenance.
Creation of a single, more integrated flex shaft allows for a lighter
weight component as well, leading to weight reductions for the
application into which the flex shaft will be installed.

Both aspects can greatly benefit a cost-sensitive industry like
aviation. Less time and money will be spent on unplanned down-
time and weight reductions are directly correlated to reduced
fuel consumption which not only lowers operating costs but
emissions as well.

The 3D printed flex shaft is more complex than those previ-
ously manufactured by Liebherr-Aerospace using additive manu-
facturing. Through the success of this project the company is
able to show what is possible when using this technology for
highly integrated systems.

“The flex shaft demonstrates how different functions can be
efficiently integrated into one component. Extensive tests showed
the reliability of this novel design approach, which opens the
door for more complex and critical applications of AM in the
future,” Pestotnik said.

Using additive manufacturing in the aviation industry requires
setting up a reliable and repeatable process, according to Pestot-
nik. “This includes all steps of the process chain starting from
the procurement of the powder to manufacturing, heat treatment
and quality control,” she said.

Because AM is a rather new technology, she noted that many
of these processes had to be developed from the ground up,
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“yet always in collaboration with our customers, partners and Liebherr-Aerospace’s
the authorities. During the development of the flex shaft, a col- 3D Printing Journey
laborative effort with Liebherr’s partner for computer tomog-

raphy inspection enabled the successful certification by LBA,” IN MARCH 2017, the company, along with aircraft
Pestotnik said. maker Airbus, was the first to successfully fly a
3D-printed spoiler actuator valve block on a flight

On the Horizon: A Sustainable AM Future test A380 aircraft.

Looking ahead, Pestotnik said that the company “will use its Since then, the company has supplied numerous
constantly growing and evolving knowledge and experience in on-board 3D printed parts for a range of
additive manufacturing to develop the actuation systems and applications — some are prototypes and others are
aircraft components of the future, gaining a significant advan- serial production parts like cabin air distribution
tage over competitors in that field” She added that Liebherr ducting parts.
will continue to invest in AM to provide more economic and This latest venture into additive manufacturing
ecologic components in the future ranging over their whole comes just 5 years after the serial production of
product portfolio. 3D-printed parts with the introduction of a printed

And when asked how additively manufacturing these compo- proximity sensor bracket for the A350 nose
nents aligns with the sustainability goals of the aviation industry, landing gear.
particularly in terms of material efficiency and waste reduction, Pestotnik said that Liebherr’'s approach has always
Pestotnik said, “AM is an enabler for future aircraft with compact been to tackle one challenge at a time. “Starting
and efficient part designs that would be impossible to produce with simple parts and then progressing to more
with conventional manufacturing techniques. Since AM parts complex and critical parts allowed us to establish an
usually require minimal rework, the buy-to-fly ratio is tremen- industrialization process early on and gain trust and
dously improved over other manufacturing techniques, saving experience at an early stage,” she said.

valuable resources and energy” P&V
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Actuators

Converting from Hydraulic
to Electric Actuators:
Key Steps to Follow

Learn the key steps to successfully convert from hydraulic to electric
actuators, including how to accurately determine loads and forces to
ensure an optimally sized and priced system.

by Sara Jensen, Executive Editor

USE OF ELECTROMECHANICAL
systems is increasing in several industrial
machinery applications because of the
precision and reliability provided. In many
cases, they are replacing the hydraulics
traditionally used in these machines.

While hydraulics will continue to be
the technology of choice in many applica-
tions, for those where an electromechani-
cal (i.e., electric actuator) option can be
used it is important to understand how to
convert from one technology to the other
to ensure optimal machine performance.

Ryan Klemetson, Business Develop-
ment Manager at Tolomatic, explained
during a webinar hosted by the company
on converting from hydraulic to electric
actuators, that key steps to a successful
conversion include determining the loads
and forces of the application, and then
defining its required motion profile and
cycle rate.

Following these steps will ensure the
performance of an industrial machine is
maintained and the benefits of converting
from hydraulic to electric are achieved.

Factors to Consider Before
Converting to Electric

When looking to replace a hydraulic
system with an electromechanical one,
it is important to take some factors into
consideration to ensure the conversion
is feasible.
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Figure 1: To determine application forces for replacement electric actuators, the best option
is at the point of work. But given this is not always possible, there are other points at which
measurements can be taken as illustrated in this figure. Images courtesy of Tolomatic

One of the first factors to assess is the
space envelope available for the system.
As Klemetson explained in the webinar,
hydraulics are very power-dense and so
machines have always been designed to
optimize footprint. Because of this there
may not be room for an electric actuator
and its accessory components.

Electric actuators tend to require more
space than a hydraulic cylinder because
they are longer and wider. There is also
mounting design work which needs to be
taken into account.

Force levels and stroke length should
also be considered, again in relation to
how much space is available. While today’s
electric actuators can achieve high forces
they are not as power dense as hydraulics
which means they need more space to pro-
vide forces similar to that of the hydraulic
cylinder they are replacing.
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“Itis all about finding the right tool for
the job,” said Klemetson. Therefore, hav-
ing a good understanding of the machine
design and its intended use will aid in
determining if an electromechanical sys-
tem will fit the application.

Accurate Force Measurements
Ensure Proper Electric
Actuator Sizing

Appropriately sizing the electric actua-
tor that will be used in place of a hydraulic
cylinder is one of the first steps in shifting
from a hydraulic to electromechanical sys-
tem. To do so, it is necessary to determine
the force and load of the system.

Klemetson said Tolomatic always
recommends measuring the force of a
system as opposed to basing it on system
pressure which is often done using the
following formula:
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Hydraulics Remain a Vital Method of Motion Control

ALTHOUGH ELECTROMECHANICAL OPTIONS are being used in place of hydraulics in many applications, there
will always be a need for hydraulic systems. “Hydraulics can still do work that conventional electromechanical
technology simply can't,” said Ryan Klemetson, Business Development Manager at Tolomatic, during the company'’s
webinar on converting from hydraulic to electric actuators.

He said the shift to electromechanical is no different from the one which started about 15-20 years ago when
people began re-evaluating their pneumatic systems to see if different technologies could be used to improve
processes and efficiency.

“We're starting to see more applications...following that same process of ‘How do | evaluate where the best
use of the tools is in different applications or equipment?' said Klemetson.

Because hydraulics can provide higher power density than other motion control technologies, they will remain
an important part of many applications for years to come, particularly those requiring a high level of force or
movement of heavy objects. Understanding the pros and cons of hydraulic- and electric-based systems can ensure

the right option is selected for a given application.

Force = Area of the Cylinder x Rated
System Pressure

This can result in an electric actuator
solution which is oversized and over-
priced. Instead, a more accurate measure-
ment of force can be achieved by measur-
ing hydraulic pressures in a cylinder while
a machine is in operation.

“Where to measure is kind of a good,
better, best,” said Klemetson. “The best
place to always measure would be right
at the point of work” This is not always
feasible though, but there are ways to still
get accurate force measurements.

Using the good, better, best analogy,
there are three areas within a hydraulic
system where pressure measurements can
be taken (see Figure 1):

o Good - Measure pressure at the
valve, which is the commonly used
option when converting to electric
actuators. It is the furthest dis-
tance from the work point, though,
increasing the potential for errors
in actual versus measured pressure.

o Better — Measure pressure between
the hydraulic system’s valve and
cylinder. However, pressure-com-
pensated flow controls and needle
valves or other inline accessories
could influence pressure.

o Best — Measure pressure at the
hydraulic cylinder. This is the most

accurate location for reading pres-
sure at the point closest to where
work is happening but may also be
the least accessible location.

“The more accurate you are in mea-
suring, the more optimized you’re going
to be as far as the cost of your system,”
said Klemetson.

Because every hydraulic system
is different, Tolomatic recommends
measuring both working pressure of
the system and the return pressure as
there is the possibility of high return
pressure between the system’s cylinder
and valve. This can reduce the total force
of the system.

P1
400 PSI
(2.8 N/mm?)

y

Therefore, it is recommended to place
measuring gauges on both the extend and
retract ports of the hydraulic cylinder (see
Figure 2 below) and calculate effective
surface pressure:

Force = (Areal(nr?) x P1) — (Area2
(rr?) x P2)

He gave the example of a small hydrau-
lic system featuring a 1.5 in. bore cylinder
with 0.75 in. rod and pressure relief valve
setat 1,500 psi (103 bar). If doing a simple
Area x Pressure calculation, the resulting
force would be 2,60 Ibf.

But if 250 psi (17 bar) of back-
pressure is factored in, that leads to a 40%

P2

132 PS
(0.

9 N/mm?)

~
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Figure 2: The most accurate method for sizing an electric actuator is to calculate the
force on each side of the hydraulic cylinder it will replace to determine the force and load

requirements of the system.
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Actuators

reduction in required force (1,788 1bf)
and thus a smaller sized system than
might have originally been designed.
Taking backpressure into account “could
literally in some instances save you
thousands of dollars,” said Klemetson.
“So, we always recommend this as the
most accurate” method of determining
force requirements.

Know Your Application for
Component Selection

Understanding the desired motion pro-
file of an application is another critical
step when replacing a hydraulic cylinder
with an electric actuator. It can be cap-
tured simply with a stopwatch or a camera
to help determine the requirements of
the application.

Spec NitroSteel® today
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surface pitting

“It’s important to understand what is
necessary — either I need to move at a
given rate or I need to move a distance in
a given time,” said Klemetson. “The reason
this is important is typically when you
get into larger force applications, servo
motors don’t spin as fast when they are
very large. You may only have 2,000 [or]
2,500 rpm versus 6,000 rpm.”

By understanding whether it’s time
or speed that is important to your process
and application, it is possible to reduce
your motor speed by about 50% in
some instances.

It can also help to inform component
selection for the electromechanical sys-
tem. Choosing the appropriate electric
actuator screw technology (Acme, roller
or ball), for instance, will correlate not
only to system performance but also
potential heat generation and mainte-
nance requirements.

Klemetson noted during the webinar
that roller screws tend to perform better
than ball screws from a longevity stand-
point in pressing and high-shock applica-
tions. Roller screws are known for their
high force capabilities, low maintenance
and high efficiency, all of which benefits
these types of applications.

When you have a good understand-
ing of your application and maintenance
needs, it plays “into picking optimized
components from a size and ultimately
a cost perspective,” he said.

When choosing to use electric actuators in place
of hydraulic cylinders, it is important to first
determine space available and then appropriately
size the actuator for the applications.
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VALUE OF ACCURATE FORGE GALCULATIONS

Figure 3: Accurately
determining force

requirements ensures
the replacement

electromechanical
system is not only
optimized for size but
also cost.
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Klemetson said it is also important to
remember you are engineering a system
and therefore all necessary components
need to be factored into the design pro-
cess. Besides the electric actuator there
is the motor and the drive which need
to be taken into consideration as well as
the power level that will be used.

“All of these play into the electrical
side of it,” he said. Here again, under-
standing your application needs will
aid with selecting the right types and
sizes of electrical components that will
be required.

One of the aspects which he said is
often forgotten about is the cabling.
“Hoses [and] fittings don’t care too much
about laminar flow or turbulent flow but
with electricity it’s pretty important,” said
Klemetson. “Anybody that is going to
be designing a system, make sure that
proper cabling is selected, [and] proper
wiring and installation cable dressing is
followed.”

He said Tolomatic will often receive
calls from customers that their actua-
tor is not moving, and it turns out to
be an issue with grounding, shielding
or cabling. “From that standpoint, it
can be a very challenging thing...and
a chronic problem if it is not addressed
at the beginning”

Therefore, it is important to remem-
ber all components that will be used in
an electromechanical system and that
everything will work together as desired.

By following these steps, it is possible
to achieve a successful conversion from
hydraulic to electric actuation in your
industrial machinery. P&\
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[ Pneumatics ]

Pneumatics Provide a
Tried-and-True Technology
for Robotics

For robotics applications where speed, force, and weight are important
considerations, pneumatics remains a viable technology of choice.

by Sara Jensen, Executive Editor
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Brian Rockwell, North American Key Account Manager at Festo
(left) and Cory Knight, Automation Technical Engineer - Food
and Packaging at Festo (right)
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THERE ARE SEVERAL factors to consider when imple-
menting a robotics solution, including the type of motion control
technology to utilize. Pneumatics are often used to move a robot
arm or for end-of-arm tooling on a robot.

Using pneumatics for robotics provides many benefits, includ-
ing lower maintenance and installation costs. It can provide the
speed and force required of many applications as well, with pick
and place being a common one.

As with any technology, it is important to have a thorough
understanding of the application requirements to determine
whether pneumatics is the right option for a robot versus hydrau-
lics or electronics.

Power & Motion spoke with Cory Knight, Automation Techni-
cal Engineer - Food and Packaging, and Brian Rockwell, North
American Key Account Manager, at Festo about the pros and
cons of using pneumatics for robotics applications as well as key
factors to consider when implementing the technology.
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*Editor’s Note: Questions and responses have been edited for clarity.

Power & Motion: What robotics applications typically
use pneumatics?

Brian Rockwell: First, I think it’s important for us just to
be on the same page about robots. The way I would define
a robot is something that replicates human movements and
functions automatically.

With that in mind, there are many different applications that
are suitable to use pneumatics; probably the most popular would
be a pick and place system where you're picking up an object and
you're moving it and placing it in a different location. There are
also material handling systems like conveyor systems, different
tables that push and pull loads from one point to another. There
are active gripping mechanisms that use pneumatics. For part
manipulation and movement, there are a lot of different use types.

We develop technologies like grippers, and different end-of-
arm tools that go on the end of a robot that are very suitable
for picking up and manipulating loads. Those are the common
material handling technologies that are used with pneumatics.
But you also have secondary use cases, like tightening systems,
torquing systems, pressing components together, joining com-
ponents together through welding as an example. And then
there’s painting technologies that use pneumatics. Those are a
handful of different use case opportunities that I see.

Cory Knight: If we drill a little bit further [into the] food and
packaging industry segment, a version of pick and place is case
packing. That would be a very widely used area for pneumat-
ics for picking and placing objects into a case. And then also
palletizing and depalletizing — picking a case and building a
pallet with it. And then primary packaging for picking and
placing an object into its primary pack. So primary packaging,
secondary packaging, and tertiary packaging, all within the food
and packaging industry segment, use pneumatics [for] robotics.

P&M: What are the pros and cons of using pneumatics
in robotic applications?

CK: There’s definitely pros and cons to pneumatics in robot-
ics. Some of the pros first are high speed. When you talk about
pneumatics versus an electric solution, such as an electric actua-
tor, typically you're going to achieve a higher speed on the linear
motion or rotary motion with a pneumatic actuator when you
compare that to an electric solution. That’s a huge benefit. They’re
simple and reliable, that would be another pro for pneumatics;
[pneumatics is] very simple to work on, they’re kind of a tried-
and-true technology [which provide] millions and millions of
cycles without any type of maintenance.

Very cost effective would be another pro to pneumatics.
You compare just a pneumatic cylinder or pneumatic rotary
compared to an electric solution, it’s really difficult to beat a
pneumatic solution. It’s just lower cost overall. And then the
power-to-weight ratio — with a pneumatic cylinder or pneumatic

Pick and place robotics systems
which are used to pick up an object
and move it to another location
are one of the most popular
applications for pneumatics. j %
Images courtesy of ]
Festo Corp.

actuator, you have this ability to exert a really high force with
a very small and lightweight package, that’s hard to beat when
you look at any other technology. I think the last pro would be
hazardous locations, whenever you're dealing with explosive
or flammable gases or liquids, if you're just using compressed
air, you don’t have any high voltage so that’s a really nice pro
for pneumatics.

Some of the cons, though, [include] limited precision, meaning
if you're trying to do a really fine move or to do some type of
controlled process, pneumatics is lacking in that area. Limited
force control would be another one; you have that force avail-
able to you but if you wanted to have an exact, light-touch
force on a component that’s when you're starting to get into the
servo pneumatics or high-end control for pneumatics [because]
pneumatics typically just want to run at a constant air pressure
and do the same thing over and over again.

Noise and vibration could be a con for pneumatics, dealing
with all of the exhaust air, higher forces and the banging of a cyl-
inder. A lot of times if you don’t use the proper energy damping
with pneumatics, you'll have a bang and a vibration as a result
of a pneumatic actuation. So, those can be limiting factors. And
then sometimes energy efficiency could be [a con]; pneumatics
can oftentimes be viewed as less energy efficient than electri-
cal systems. When an electrical system is sitting there, it’s not
using any power unless it’s doing work. Whereas a pneumatic
solution, sometimes there’s leaks, sometimes there’s more air
consumption as a result of some external factor. Those would
be my pros and cons to pneumatics in robotics.

BR: There are occasions where you're in an area of a facility
that has limited power availability. In that case, you may not
be able to access [an electronic power supply], so pneumatics
may be an easier option to consider. If it is a complex move
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that requires multiple positions, then pneumatics might not
be a good solution. [Pneumatics] is going to be for more basic
movements. Reinforcing what Cory said, simple [applications]
are pneumatics and complex would be other technologies.

P&M: What are some key factors to consider when de-
termining whether pneumatics or another technology
should be used in a robotics application?

BR: It’s evaluating the application, really doing a lot of home-
work on what's required. What we would typically [do is look at]
how fast a process is, how accurate it needs to be, and is there
a force and torque requirement for whatever operation you're
trying to do. As you get into environmental considerations,
these are all helping you determine whether it’s going to be
hydraulic, electrical, or pneumatic.

Then the cost is always a big one. And one that slips through
the cracks a lot of times is the knowledge of your maintenance
staff. A lot of customers may have a maintenance staff that has
never worked with robotics, as an example, so they feel more
comfortable with pneumatics. Or they may be very skilled with
robots and not have a lot of experience with pneumatics. It really
just depends on the knowledge base that you're working with.
Those are some of the main considerations that we walk our
customers through. [Also], whether or not they have an energy
efficiency mandate at the facility, if there’s any noise and vibra-
tion requirements for the environment because that will also
dictate that maybe pneumatics isn't going to be a good choice
because it does cause a lot of noise and vibration. I would say
on a high level [those are some] key considerations.

CK: One other thing, [which] Brian touched on already, is
the familiarity of the customer with the technology. And then
weight, that’s a huge point that always comes into play is how
much does the thing weigh if it’s going to be used as an end-of-

When developing end-
of-arm tools for robots,
it is important to take
all components of the
pneumatic system

into account including
the tubing to ensure
optimal performance.
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arm tool. Every ounce that the end-of-arm tool itself weighs takes
away from the payload capability of the robot and the operator
to do what they want to do in carrying the load or conducting
the process. Oftentimes weight is a huge conversation when
deciding which technology to go with when you're talking about
doing simple linear motion with an electric actuator versus a
pneumatic actuator.

When you compare one to one, with electric youre going
to have some type of motor involved, an axial kit, a motor
coupling, maybe there’s belts and pulleys, is it a pulley drive
or a ball screw, there’s linear bearings; there’s all these types
of mechanical components inside of an electric actuator just
to get you 1 in. of stroke of linear motion. Whereas within a
pneumatic cylinder you only have a tube, a piston, and a rod.
So, it’s obviously much lighter weight and that’s probably one
of the top considerations when [deciding to use] pneumatics
or another technology.

P&M: When someone does choose to use pneumatics
in a robotics application, what steps or best practices
should be followed to ensure proper installation and
performance?

CK: It really always comes down to machine design and having
a mechanical design engineer that has a little bit of experience
knowing what's the true scope of the tool. We want to start with
system design — what’s the requirement for weight, force, speed,
precision, all these types of performance characteristics of the
tool. And then that can help you kind of go along and determine
what the size is, what the type of actuator is, and does it need to
be guided. Are you going to do external linear guiding? Those
are the types of questions [to answer] and then once the actuator
and the thing that’s moving and doing the work is established,
you can start working your way backwards to how much flow
do I need [and] what size valve needs to be used? What type of
air quality do we need to have? And how much air preparation
do we need to do to the incoming air from the facility.

Those are the types of questions and things we have to do
at the start, proper components selection and looking at what
utilities we have available. With an end-of-arm tool, its air supply
and air pressure are always a topic. Oftentimes, someone will do
a sizing on a system and assume that there’s 90 psi or around 6
bar of air pressure available. And sometimes that’s not always
the case. Maybe the customer says we have 90 psi, but in high
demand scenarios that pressure can drop down to 75 or 80 psi
because we're running full production [for] certain amounts
of time, and we have a huge air demand. If the entire system is
designed right on the ragged edge of being able to have 90 psi
and we drop, the supply air is lower, now [suddenly there may
be] issues with the tool. So, really sizing the components with
contingency of air supply, knowing that maybe the air supply
might be lower than what the customer states that they can
provide, that’s a huge thing to start to look at.
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Pneumatics are a

good fit for robotics
applications where speed,
force, and weight are
important factors.

One of the things I get tasked with all the time when it comes
to fixing end-of-arm tools or fixing applications is where tubing
was overlooked, especially for vacuum applications. Tube size
does matter. The tube size dictates how much flow can be sup-
plied to an actuator which directly correlates to how fast that
actuator can operate. Whenever you're talking about vacuum,
when you're picking up porous objects, tube size matters in a
different way; that’s a matter of how fast we can supply air to a
venturi which then turns into vacuum flow and goes through
a vacuum cup. If we have a porous object that we're trying to
grip, like a slip sheet or a corrugated case, and we undersized
the vacuum tubes, we're not able to achieve the correct vacuum
level because oftentimes the tubes are too small. And all it [would
take is] just going up a size in the diameter of the vacuum tubes,
that allows the tool to operate like it should.

If we're talking about a pneumatic actuator, it’s the same thing.
If it's supposed to operate in 100 milliseconds and it’s taking 175
milliseconds, look at the tubing. Most of the time the valves are
properly sized and the tubing is overlooked. That’s something
[which is] a really big thing to look at.

Mounting and alignment [are also important] whenever you're
talking about using pneumatic actuators. Sometimes I'll see
people use multiple pneumatic cylinders if there is a large plate
they want to lift up and down. They think they need to just
mount four cylinders on the corners, and use smaller cylinders,
and they can all lift it up and down at the same time. For that to
work, those four cylinders all have to move at exactly the same
speed and at exactly the same time, and if one tube is a little
bit longer than the other, they bind. Or if one actuator wears
a little bit differently than the other, it creates a bind. So really
using machine design to know when to use an external linear
bearing in one cylinder, and how to mount and align pneu-
matics components so that they don’t fight each other, that’s a
really key point in the design consideration of pneumatics in
an end-of-arm tool.

BR: Having a preventative maintenance plan in place is
extremely important. One time I went into a customer to evalu-

ate a machine that was really sluggish, [it] had been around
for some time. And as we walked around, the filtration didn’t
have any elements in it. He didn’t remember when the last time
was that they had put an element in the filter. That allows con-
taminants to run through the valves and get into the cylinders.
They weren't even considering following a few simple steps to
ensure their air quality was maintained, and that’s something
over time that will dramatically affect the performance of your
system. Something that costs less than $25 could ruin $100,000
to $400,000 or $500,000 systems, so it’s very important.

P&M: Do you see continued opportunities for the use
of pneumatics in robotics applications? If so, what
is helping drive ongoing use of pneumatics in these
applications?

CK: The answer is an emphatic yes. Pneumatics are going
to stay in robotics. We don’t see that theyre leaving anytime
soon. When you have a need for speed, force, and a lightweight,
compact actuator there’s just nothing out there that can compare
with pneumatics at the moment. So, we don’t see pneumatics
going away, it’s still a tried-and-true technology that offers so
many benefits to the customer.

To add on to that, Festo is continuing to innovate with the
use of pneumatics and revolutionize and digitalize pneumat-
ics so that they can be used even further in robotics. We saw
a huge step with that with the release of our VTEM motion
terminal a few years back [which provides] the ability to control
pneumatics in a very precise way using piezo technology and
turn a two-position pneumatic cylinder into a multi-position
servo pneumatic actuator with the use of a smart valve terminal.

We've got new products that are also on the horizon where we
can do controlled force of a pneumatic actuator on an inborn
tool with a smart controller, and have the ability to control that
force no matter which orientation the tool is, if it's horizontal,
vertical, or some combination thereof we can compensate for
the gravity effect and maintain that, we are always applying the
same force. Those are some of the things that we have cook-
ing behind the scenes to not only say yes, we see the need for
pneumatics and robotics in the future, but we're also innovating
in this area to make sure that our customers can continue to
use this tried-and-true technology.

BR: As an organization, Festo believes deeply in the philosophy
of using pneumatics in industrial automation. And we see it
also being a relevant technology as we automate non-industrial
processes that we see evolving, and Cory is at the forefront of
that in the food space where you're starting to see more and
more kitchens being automated and pneumatics plays a key
role in that technology, in handling food and preparing dishes
and pouring beer. There are limitless applications. 'm proud to
work for an organization, and I know Cory is too, that spends so
much of its revenue on developing new ways to use pneumat-
ics so it can continue to stay relevant moving forward. P&/
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Hose & Tubing

Braided Hydraulic Hose Meets High
Pressure Needs of Electric Backhoe

Replacing spiral hydraulic hoses with braided hoses offered cost
and weight savings for a mobile equipment manufacturer without

compromising on its high-pressure requirements.

by Sara Jensen, Executive Editor

SPIRAL HYDRAULIC HOSES are
commonly used on mobile equipment
as they can manage the high pressures
required by these machines. But when
a major OEM was developing the next
generation of its electric backhoe loader,
it discovered the high-pressure fluid con-
veyance components it previously used
did not provide the same performance.

The equipment manufacturer reached
out to multiple suppliers for a hydrau-
lic hose that would meet the 3,800 psi
working pressures of its electric backhoe.
In its RFQ (request for quotation), the
OEM specified SAE 100R12 four-wire
spiral hoses.

However, engineers at Danfoss Power
Solutions saw an opportunity for the
manufacturer to utilize a two-wire braided
hose instead which would still meet its
high-pressure requirements while offering
the potential to reduce costs.

Making the Switch From Spiral
to Braided Hydraulic Hoses

Traditionally, high-pressure appli-
cations have required the use of spiral
hoses because they commonly have four
or six layers of wire reinforcement to
withstand the hydraulic pressures mov-
ing through them.

As such, the backhoe OEM specified
the need for a four-wire spiral hose which
would be used for the high-pressure line
between the machine’s hydraulic pump
and the main control valve. Although the
backhoe is electric, hydraulics remain
important to its functionality as many
electric alternatives cannot yet match

Choosing the right hydraulic hose for high-pressure systems used in backhoes and
other mobile equipment is key to ensuring their performance and longevity. Pictured
is a Danfoss test machine which the company uses to aid product development.
Images courtesy of Danfoss Power Solutions

the power density needed in this type of
application. Therefore, the OEM needed
hydraulic hoses that could match the
performance of those used in its diesel-
powered machines.

During the RFQ process, Danfoss’ engi-
neers realized there could be an oppor-
tunity to utilize the Aeroquip by Danfoss
EC881 Dynamax hose. This two-braided
hose has a 35% higher pressure rating than
other braided hoses, suiting its use in a
high-pressure hydraulic application. It is
also qualified to 1 million impulse cycles,
a rating that commonly requires use of a
spiral construction.

These and many other features make it
possible to use the EC881 hose in place
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of four-wire spiral hydraulic hoses in
certain applications.

The Benefits of
Using a Braided Hose

Utilizing a braided hose like the EC881
instead of a spiral hose can provide vari-
ous cost and design benefits to OEMs.

According to Danfoss, braided hose
is more flexible than spiral hose which
enables the hose to be rerouted if neces-
sary to accommodate different machine
layouts. It also helps to ease installa-
tion for the OEM and maintenance for
machine owners.

Hose lengths can be reduced as well,
which can offer both space and cost sav-
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ings. This is beneficial as space within
mobile equipment is becoming more
limited due in part to the addition of
more technologies. In some applications
there is also a need for machines to have a
smaller footprint — so they can fit within
buildings or reduce soil compaction. As
such, there is a need for hydraulic sys-
tems to become more compact which
can potentially be achieved if using a
braided hose.

Braided hydraulic hoses are also lighter
in weight than spiral options, enabling
overall machine weight to be reduced.
This helps lower energy use and thus
fuel costs for equipment owners. For
electric machines, the use of batteries in
place of an engine can add weight. Having
the ability to reduce the weight of other
systems, such as the hydraulics, can help
compensate for this to ensure the machine
remains the desired weight.

The electric backhoe OEM specified
in its RFQ the desire for size 12 (0.75 in.
inner diameter) 100R12 hoses. Danfoss
was able to match this with its EC881-12
hose which also met the working pressure,
burst pressure and other specifications
desired by the OEM but at a lower cost.

Per Danfoss, switching to a two-wire
braided hose and fittings provided a 31%
cost reduction for the OEM. The reduced
cost of the hose will also benefit machine
owners when it comes time to change
hose assemblies.

Braided Hydraulic Hose Offers
Future Design Opportunities

While Danfoss knew the benefits possi-
ble with its EC881 braided hose, switching
to a different hydraulic hose construction
for the electric backhoe application did
require some convincing.

“The mentality has been, if T want spiral
performance, I need a spiral hose. And
now we're saying there’s this braided hose
that can do the same. They're skeptical,”
said Scott Larson, senior engineer, Dan-
foss Power Solutions, in the company’s
press release on the project.

Danfoss provided the OEM with an
array of test data to demonstrate the hose’s
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The Aeroquip by Danfoss EC881 Dynamax hose is a two-wire braided hose with a 35% higher
pressure rating than other hoses of the same type.

ability to meet the application’s high-
pressure requirements, such as how many
impulse cycles the EC881 could withstand
at specific pressures.

Based on what it saw in the test data as
well as the OEM’s previous history with
Danfoss, it decided to use the EC881 hose
in its electric backhoe.

The equipment manufacturer was too
far along in its design phase to change
the hose performance specification and
routing, but may consider doing so on
future machines — especially those with
space constraints — now that it knows
about the flexibility possible when using
the two-wire braided hose. This aspect can

Shop elesa.com

be taken into consideration earlier in the
design process and therefore taken better
advantage of if desired.

In addition, Danfoss said the OEM is
looking at other applications in which it
may be able to use the EC881 braided hose
in place of four-wire spiral hoses.

“It’s a breakthrough, in my opinion,
because we've taken the industry norm of
four-wire spiral hose — which is perceived
as stronger and more durable — and come
out with a product that still meets those
requirements, but in a lower-cost hose
construction,” concluded Travis DeBoer,

senior account manager, Danfoss Power
Solutions. P&M

From handles, knobs,
ergonomic control
elements to precision
rotary controls

Elesa is a single-source
manufacturer with a wide
range of innovative, award-
winning products available
in inch and metric sizes.

€lesa

STANDARD MACHINE ELEMENTS WORLDWIDE
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New Products

Festo VTUX Valve Terminal
The VTUX valve terminal from Festo is a compact and modular
unit for pneumatic valve control which is available with multiple
communication options to meet varying application needs.

Key features of the VTUX valve terminal include:

+ modular design

+ high flow rates up to 670 Ipm

+ centralized or decentralized integration possibilities

+ quick and easy installation for applications from 1-128 valves.

www.powermotiontech.com/55092014

Zero-Max ServoClass-HSN Couplings
The Zero-Max ServoClass-HSN Couplings are designed to
help dampen noise and vibration issues that can occur in
high gain, high speed stepper/servo motor applications.

Key features of the couplings include:

+ field-proven ServoClass clamping hub system

+ high misalignment capacity

+ electrical isolation

+ aluminum alloy composition for durability.

www.powermotiontech.com/55138255

Solutions that Fit’

WB the Fluid Power Industry

Many Sizes and Styles in Stock
for Metric, SAE, BSP, JIC, NPT Threads & Fittings

Caps * Plugs * Grips
for
Protection * Finishing * Masking

Order Online For Fast Turnaround

fJFpgE 1-800-633-6775 ©) e

WWW.mocap.com sales@mocap com
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Danfoss DVG Directional

Control Valves
Danfoss' DVG open-center directional control hydraulic
valves help achieve faster cycle times in a range of mobile
equipment applications.

Key features of the DVG control valves include:

+ higher meter-out flow

+ improved pressure drop for lower fuel use

+ modular design to fit various design configurations

«+ ability to combine up to 12 work sections in one valve.

www.powermotiontech.com/55138262


http://www.powermotiontech.com/55138262
http://www.powermotiontech.com/55092014
http://www.powermotiontech.com/55138255
http://powermotiontech.com
http://www.mocap.com
mailto:sales@mocap.com

Ad Index

AALBERTS SURFACE TECHNOLOGIES HQ 22 |:| © ) I:I

ALTECH CORPORATION Be Interface Devices, Inc.
ATAM SPA 19

CONFORTI OLEODINAMICA SRL 17 Your partner fOr
DEMAC SRL S intermittent flow
DIESSE RUBBER HOSES SPA 23

ELESA USA CORP, 29 and Pres_-sure
FLUIDYNE FLUID POWER 3 app"catlon.s_'.
HYDRAULEX GLOBAL 14 L

IGUS INC 6 { e
INTERFACE DEVICES, INC. 31 h —H_—j_ ] !
MOCAP LLC 30

MOTION 5

POWER & MOTION/WEBINAR IBC

SOCIETY OF TRIBOLOGISTS AND LUBRICATION ENGINEERS (STLE) s 7

TESEO SRL IFC

VELJAN HYDRAIR LIMITED 1 - _ 9

" AIRDRIVEN
LIQUID/PUMPS

1ZERO-LEAKS
DIRECTIONAL]VALVES

Webasto Standard Battery Pro 40
Webasto has increased the energy content of its traction batteries to
40 kilowatt hours (kWh) with the introduction of its Standard Battery Pro 40.
Key features of the battery include:
+ up to 18 batteries can be used to power commercial vehicles
+ vertical or horizontal integration
« fits into same installation space as previous models
+ meets all necessary industry standards such as CE specifications for mobile
machinery.

(800) 539-0193
InterfaceDevices.com
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One More Thing

4 Tips for Maintaining
Hydraulic System Safety

Martyn Smart of Pirtek outlines
four strategies to follow to
ensure safety when working with
hydraulic machines.

by Sara Jensen, Executive Editor

MACHINES POWERED BY hydraulic components and
systems can be found in a range of applications and industries
from construction to manufacturing and even amusement parks.
However, care is required when working with these machines
because of the high pressures at which hydraulic systems operate.
Martyn Smart, Group GHSE Manager at Pirtek, has outlined
the four key tips and strategies that can be followed to ensure
safe use and maintenance of hydraulic-powered machines.

1. Routine Inspections and Maintenance

Despite the durable design of hydraulic hoses and other
components, the extreme pressures they endure on a repeated
basis can cause damage and degradation over their lifetime. If
not monitored on a routine basis, downtime and safety issues
can occur.

Following a consistent maintenance schedule or employing
preventative maintenance practices can help avoid these issues.

According to Smart, some may opt for easy fixes such as
‘re-ending’ where the last few inches of a hose are cut off and
replaced with new fittings to extend their lifespan. However,
this does not truly fix the problem and could lead to further
issues down the line.

Instead, working with someone — either in house or an outside
supplier — who is trained in maintaining hydraulic components
and systems will ensure potential failings are properly identified
and fixed to mitigate larger problems from occurring.

2. Train Technicians to Industry Standards

Hydraulic systems are known to be complex, requiring a
wealth of knowledge to understand how they work and can
be maintained. As such, companies with hydraulic technician
teams should do their best to have personnel properly trained
and certified to work with hydraulic systems.

Helping technicians stay up to date on the latest technologies
and standards will help to ensure they can safely and accurately
address any potential maintenance issues.
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Employing preventative maintenance programs on hydraulic systems
helps to ensure a downtime failure or safety issue is detected before
it occurs. 109278276 © Industryviews | Dreamstime.com

3. Provide Workers with Physical
and Mental Wellbeing Programs

Smart states that working with hydraulic-powered machines
and the hydraulic fluid which runs through them can be a chal-
lenging occupation due to the high temperatures and pressures
of the fluids as well as often confined spaces in which it is neces-
sary to work when replacing components.

He also notes that many hydraulic technicians work alone.
This and the safety concerns associated with the job can impact
personnel’s physical and mental well-being.

Supporting these workers on a physical and emotional level
not only benefits their overall health and safety but that of the
workplace as well. When they are feeling well, they are able to
perform their job accurately, which leads to a safe work envi-
ronment for others as well.

4. Seek Out Support from
Hydraulic Industry Specialists

For those who may not have on-site technicians for their
hydraulic machines or need additional support, it is always a
good idea to seek out specialists with knowledge and expertise
of hydraulic components and systems.

Doing so helps to ensure proper monitoring and maintenance
is performed on hydraulic systems, and thus safety is maintained
in the workplace. And with the ongoing skills shortage challeng-
ing many industries, including those served by hydraulics, it will
likely become even more important to know which industry
specialists to reach out to for help with maintaining hydraulic
systems. P&V
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Altech’

Cable Glands, Cord Grips
& Corrugated Tubes

e Standard and Industrial Series

¢ Available in polyamide, nickel-plated brass and stainless steel

e Straight-through, strain relief, bend protection, pull/bend
protection, flat cable, multi-conductor and EMI/RFI functions

e Compatible with almost any type of cable, cord or conductor

* Available in PG, Metric and NPT thread sizes

CUS C €

O Q Cable Glands & Cord Grips (Liquid Tight Strain Reliefs)

External Thread Pressure Fingers Pressure Dome

Locknut Thread for Sealing
Pressure Dome Sleeve

-
—
, Corrugated Tubes
* Material: Polyamide 6
Q * Flame retardant according to DIN 75200 and UL
\\-\ ° NO halogen (POTECTIo,  (@OTECTI,
DD
o DUI’ab|e CE RATING RATING

e Temperature Range: -40 to 120°C, short term 150°C
e Connectors, Seal Rings, O-Rings, Mounting Clips
e Various Sizes Available "
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