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A LITTLE ABOUT OUR PRODUCTS

We offer tens of thousands of high-value industrial automation products, both name brand and private-labeled, that are chosen
by our product engineers for their best-in-class features, price, and quality. Our name-brand products come from companies
such as Fuji Electric, EATON, and Hubbell/Wiegmann, and we co-engineer many of our private labeled products with the
manufacturer to ensure our customers are getting the features they ask for at prices they can afford.

A LITTLE ABOUT OUR PRICES

Our prices have been typically 50% less than traditional suppliers, and this is accomplished thru aggressive pricing from our
suppliers because of our volume purchases. We can offer very attractive prices on everything from programmable controllers to
terminal blocks. With our direct business model and focus on efficiency, we have the lowest overhead in the industry.

A LITTLE ABOUT OUR SHOPPING EXPERIENCE

Our product offering includes everything from cable ties, pushbuttons, sensors, wire, and tools, to pneumatics, HMIs,
and PLCs, drives, motors and more. Our online store is available 24/7 for product research and ordering (no waiting for a
distributor to contact you back) and our award-winning service is available if you need it during normal business hours.

Our store has many conveniences built in for customer satisfaction including easy online quotes, quick ordering by uploading
CSV file, reusable BOM and favorite lists, secure checkout with convenient payment options including PayPal, upfront pricing
(you get our low price no matter if you buy one item or one hundred), and real-time stock availability listed on each product
page. We also have numerous helpful product selectors/configurator tools for PLC, servo system, motor, timing belt, and field
I/O products. We have free documentation: manuals, comprehensive help files, price list, CAD files, free product tutorial
videos, free (full package, no demo) software that you can take for a spin, and we list all customer reviews that we receive for
our products, so customers know as much about the product as possible. Once the purchase is made our automated facility
has an order accuracy of 99.98% but we do offer a 30-day money back guarantee on most products for any last-minute changes
customers may need. Also, orders over $49 ship free of charge.
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If it’s in your panel, it’s at
AutomationDirect.com...for less!

(at h‘"

Circuit protection including MCCBs, circuit breakers,
and transfer switches
(Circuit breakers starting at $15.00)

Wiring solutions including cut-to-length cable, hookup
wire, wire duct, conduit, terminal blocks, and cable
entry systems (Wire duct starting at $7.50)

Drives, soft starters, and motor control devices
(Micro ACdrives starting at $119.00)

Industrial power supplies, transformers and
converters (DC power supplies starting at $20.00)
PLCs, field I/0 systems, motion controllers,
servo and stepper systems (PLCs starting at $85.00)

Industrial Ethernet switches, gateways, and
VPN routers (Ethernet switches starting at $83.00)
s

Safety products including safety controllers,
safety relay modules, intrinsically safe isolators, etc.
(Safety relays starting at $121.00)

Modular and pre-fabricated enclosures
(Modular enclosure kits starting at $875.00)

Plus motors, HMIs, pneumatics, a huge assortment
of sensors and pilot devices, and so much more.

All at great prices and with award-winning customer
service and support.

Don’t overspend
elsewhere. With
our everyday low
prices you can
build your panel
for a lot less!

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

£
o
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1-800-633-0405 the #1 value in automation
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WEB | https://exair.co/45lp

® EMAIL | techelp@exair.com

TEL | 1-800-903-9247 or 513-671-3322

11510 Goldcoast Drive
Cincinnati, OH 45249

MANUFACTURING INTELLIGENT COMPRESSED AIR PRODUCTS SINCE 1983

XAIR Corporation manufactures Intelligent

Compressed Air® products that improve

manufacturing processes which involve blowoff,
drying, cooling, vacuum, lifting and static elimination.
Since 1983, EXAIR products have been engineered to
reduce compressed air use, reduce compressed air noise
exposure and increase safety for personnel. Their staff of
industrial process experts are familiar with a wide variety
of manufacturing segments and offer help to individuals
trying to find the most efficient and effective solution to
their problem.

EXAIR’s Engineered Air Knives offer a more efficient
way to clean, dry or cool parts, webs or conveyors on
your production lines. They deliver a uniform sheet of
laminar airflow with hard-hitting force while remaining
exceptionally quiet. Multiple lengths up to 108” and four
materials are available. Super Air Knives are the most
efficient compressed air knives on the market and provide
the best performance with a 40:1 air amplification ratio.
This amplification ratio allows it to have a low operating
cost. Air Knives are available with everything you need to
dramatically reduce your compressed air

usage and lower noise levels when compared
to other blowoffs.

EXAIR offers a wide range of static eliminators. Our
newest static eliminators include the Intellistat® Ion Air
Gun and the Intellistat® Ion Air Nozzle. They are rated
Class 5 for clean rooms and controlled environments

per ISO 14644-1. Our complete line of static eliminators
includes Gen4® Super Ion Air Knives, Ion Air Guns, Super
Ion Air Wipes, Ion Air Cannons and Ionizing Bars. This
product line is available from stock and includes products
requiring compressed air or not requiring air. When
static is a problem on moving webs, sheet stock, parts or
extrusions, EXAIR has the solution.

Most of EXAIR's cataloged products ship the same day
when ordered by 2 pm EDT. EXAIR products are made
in Cincinnati, OH and can be modified to suit a specific
application. All of the cataloged products have a 30 Day
Unconditional Guarantee, a 5 Year Built to Last Warranty,
and ship factory direct from stock.

Tech support is available by e-mail: techelp@exair.com,
Phone: 1-800-903-9247 or (513) 671-3322, and Live Chat
from our website https://www.exair.com.

Ah INTELLIGENT
COMPRESSED AIR®
Product

1
1
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HOME OF INTELLIGENT

COMPRESSED AIR PRODUCTS

Broadest and deepest variety of engineered compressed air products to help you conserve energy & increase safety.

«B-

.
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Nozzles

Pressurized FullStream
Liquid Nozzles increase
liquid flow for cooling,
washing and rinsing!

Low cost, compact and quiet

* High liquid flow rates ¢
* Increase liquid’s surface area C
* All stainless steel construction

* No compressed air required

* Compact footprint

* HollowStream also available

Contact MCOm®today to keep your personnel safe,
save money, and make your plant's compressed air efficient.

WWWw.exair.com/45/ourproducts.htm

EXAaiIr Manufacturing Intelligent Compressed Air® Products Since 1983
11510 Goldcoast Drive « Cincinnati, OH 45249-1621 - Phone (513) 671-3322 « FAX (513) 671-3363 « E-mail:
techelp@exair.com - www.exair.com

Cooler
Systems

Stop electronic downtime

due to heat, dirt and moisture
A cleaner, more efficient way
to cool!

No moving parts —
maintenance free

Stabilize enclosure
temperature and humidity

Class |, Class Il and Class llI
Hazardous Location Models
are also available
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https://www.instagram.com/exair_corporation/
http://blog.exair.com
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WEB | www.digikey.com

EMAIL | sales@digikey.com
- TEL | 800-344-4539
ELECTRONICS
Thief River Falls, MN 56701

Digi-Key Electronics, headquartered in Thief River Falls, Minnesota, USA, is recognized as both the leader and
continuous innovator in the high service distribution of electronic components and automation products worldwide.

As the original pioneer in this space, Digi-Key provides more g, -

than 13.4 million components from over 2,300 quality name- . ' M

brand manufacturers with an industry-leading breadth and _?‘

depth of product in stock and available for immediate shipment. e il - - |

Digi-Key is a $5 billion company and employs more than

5,200 people in northwest Minnesota and beyond, delivering
over 27,000 packages per day to customers in 180 countries
around the world. Digi-Key is a leading global e-commerce
company with a strong heritage of serving as a critical partner
for companies around the world. This year, the company opened
the doors to its new, 2.2 million square foot Product Distribution
Center expansion, which will allow Digi-Key to meet and exceed customers’ expectations more efficiently.

Digi-Key is the preferred supplier for Automation & Control and safety products, carrying a broad portfolio including
advanced controls like PLCs, HMIs, motion, safety and robotics. Digi-Key provides customers with a frictionless digital
interface, saving them time so they can focus on designing and building.

Beyond the products that drive technology innovation, Digi-Key also supports design engineers and procurement
professionals with a wealth of digital solutions and tools to make their jobs more efficient. Digi-Key provides technical
resources and robust search functionality to help you find the parts you need, including a range of EDA and design tools,
reference design library and free online schematics tools, comprehensive article library and much more. By supplying
customers with a frictionless digital interface, Digi-Key saves them time so they can focus on designing and building.

The Digi-Key Marketplace also gives customers access to an even broader variety of products and services in applications
including bare PCB boards, industrial automation, test and measurement, IoT solutions and virtually everything related to
technology innovation, all through a singular shopping experience.

The company also offers numerous supply chain solutions such as a complete set of APIs, bonded inventory and fast shipping,
as well as a myLists tool for BOM management.

Digi-Key distributes the components and
automation products used to build the machines
and devices that propel industries like healthcare,
automotive, energy, 5G and IoT into the future.
From prototype to production, Digi-Key has the
resources and products to take your design to the
next level!

Learn more at www.digikey.com/automation
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With over 2,300 name-brand, industry-leading =
suppliers—be confident we've got your electronic
component and automation needs covered. ﬂﬁ WEK@

ELECTRONICS y/

Find it at today, or call 1.800.344.4539.

Digi-Key is an authorized distributor for all supplier partners. New products added daily. Digi-Key and Digi-Key Electronics are registered trademarks of Digi-Key Electronics
inthe U.S. and other countries. © 2022 Digi-Key Electronics, 701 Brooks Ave. South, Thief River Falls, MN 56701, USA
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PIROL

Engineered
Fasteners

Since 1948, SPIROL has been

a manufacturer of engineered
components used for joining

and assembly that enhance your
product quality.

< X

|

- 30,000 standard items

- Manual to fully
automatic installation
equipment available

_ — IATF 16949 and

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

Contact us today!

SPIROL.com
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CONTROLS

WEB | www.acecontrols.com
TEL | 800-521-3320

23435 Industrial Park Drive
Farmington Hills, MI 48335

CONTROL MOTION AND VIBRATION WITH ACE

CE Controls Inc., located in Farmington Hills, Michigan, is a leading innovator in deceleration, vibration and

motion control technology. For over a half century, ACE has manufactured superior deceleration products, including

industrial shock absorbers, gas springs and vibration controls to meet your most demanding application requirements.
We are committed to delivering the highest quality and the latest technology to meet your challenges.

ACE components can be used in a variety of applications and industries such as aerospace, aviation, machine building, marine,

medical, oil & gas, packaging and robotics. From up in the air to under the sea, ACE products:

« Slow down moving loads

« Increase efficiency and throughput
« Reduce vibration and noise

« Protect against wear and tear

« Reduce downtime

o Increase throughput

« Increase safety

CUSTOM PRODUCT DESIGN & DEVELOPMENT

We offer a wide range of options to solve your motion and
vibration challenges. Each product undergoes rigorous lab
testing to ensure products are capable of meeting the most
demanding conditions. Products are regularly evaluated for
endurance, cycle life and material strength.

ACE specializes in custom engineering services, including
working together with product engineers to prototype and
develop patented components exclusive to your needs.

ASTABILUS COMPANY

With over 250 distributors across the globe, there’s always
an ACE expert nearby. Visit our website to find your
nearest supplier, www.acecontrols.com.

Justa few steps to your perfect fitting gas spring
ACE Sizing Tools & Services

ACE Easy Sizing

Gas Springs (Push Type] &
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ENGINEERING TOOLS & RESOURCES

ACE has simple solutions to make your job easy, including
a host of online resources and one-on-one assistance.
Connect with ACE’s application engineers who will work
with you to calculate and select the right product for your
needs. Or take advantage of our online tools:

« Size, Configure and Order Online
o CAD library

« YouTube

« Blog featuring case studies

« VibroChecker iPhone app

MACHINE DESIGN
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WHEN
PERFORMANCE
MATTERS

trust ACE Controls with your motion
& vibration control challenges

Standard products
available to buy online

» |Industrial shock absorbers
» Industrial gas springs
= Vibration isolation

Online Tools

= Calculations & product selection
= Chat function for application
assistance

Resources

= ACE CAD database
= ACETips video tutorials
»= Technical blog & case studies

800-521-3320 - www.acecontrols.com - Farmington Hills, Michigan = ASTABILUS COMPANY
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ALTECH CORP

ABOUT ALTECH

Altech Corporation is an established United States supplier of
components and devices used in industrial control, instrumenta-
tion, medical and automation applications. Altech provides a very
broad line of products that meet UL and international standards
and are RoHS and REACH compliant. Altech's commitment to
continuous quality management has been recognized since 1999
when they were awarded ISO 9001 certification.

Altech provides a multitude of services for customers. This starts
with its employees, where product managers provide technical
support and partner with customers in design assistance, ensuring
the best solution for the application. Next, an efficient customer
service department ensures that customers are informed with
complete order information. Depending on the product, the
versatile assembly department provides manufacturing, value-add-
ed, or customization services to expedite delivery. Altech’s
marketing department has been highly recognized for its catalogs,
advertising, and website designs, while the sales department
motivates the sales organizations throughout North America,
ensuring product information is current and complete.

SERVING AUTOMATION AND

CONTROL INDUSTRIES SINCE 1984

Altech’s products meet UL and international standards, and all are
RoHS- and REACH-compliant. Altech’s commitment to quality and
continuous quality management had been recognized since May
27, 1999 when it was awarded the prestigious honor of ISO 9001
certification. Since then, Altech has successfully gone through the
recertification process and complies with ISO 9001:2015.

WIDE VARIETY OF AUTOMATION & CONTROL SOLUTIONS

The Altech product line includes miniature circuit breakers, busbars,
DC-UPS devices, digital panel meters, DIN rail terminal blocks,
printed circuit board terminal blocks, contactors, industrial relays,
motor disconnect switches, pin and sleeve devices, receptacles,
foot switches, relay modules, safety relays, slimline relays, solid
state relays, push buttons, and pilot lights.

WEB | www.altechcorp.com
EMALL | info@altechcorp.com
TEL | 908-806-9400
FAX | 908-806-9490

35 Royal Rd.
Flemington, NJ 08822

Large Selection of Control Components

Also available are metal detection systems, ferrules, marking
and engraving systems, fuses, power distribution blocks,
corrugated tubes, liquid tight strain reliefs, programmable
relays, digital multi-timer, test and measurement devices, LED
panel lights, mechanical thermostats, panel filters, tower lights,
and wire ducts.

OUR POLICY

Altech Corp.’s Company Policy remains to provide adequately
stocked quality products at competitive prices. Superior
customer service and delivery are maintained through a quality
management system and continuous process improvement
and by performing these services with honesty and integrity. All
Altech employees are regularly trained in quality management
systems, and as a team are committed to achieving these
goals.

®

Your Source for Automation & Control Components

MACHINE DESIGN
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@) HI-QUALITY

Control Components

Wide Selection

of components!

Our lines include:

e Busbars & Power Distribution e Interface Modules e Safety Switches

e Circuit Protection e Limit Switches e Solid State Relays

¢ Contactors & Overload Relays e Liquid Tight Strain Reliefs e Sensors

e DC-UPS e Digital Panel Meters e Marking & Engraving System e Sensor & Actuator

* Digital Timers * DIN Enclosures e Motor Disconnect Switches Cables and Connectors
» Eurostrips ® European Fuses ¢ Pin & Sleeve Devices * Programmable Relays

e Ferrules e Power Supplies e Terminal Blocks

¢ Foot Switches ¢ Push Buttons & Pilot Lights e Test & Measurement

e Fuse Holders * Rope Pull Switches e Tower Lights

¢ Industrial Enclosures e Safety & Slimline Relays e Wire Ducts

Bltech CQr'p.® Discover More at AltechCorp.com

Your Source for Automation & Control Components or 908.806.9400 for all the details



http://altechcorp.com

2023 LEADERS PROFILE Mthine DeSign®

Sponsored Content

WEB | www.beckhoff.com
EMAIL | beckhoff.usa@beckhoff.com
B EC KH O F F TEL | 952-890-0000
AUTOMATION

ADAPTIVE AUTOMATION OFFERS UNRIVALED FLEXIBILITY IN MANUFACTURING

eckhoff Automation is a global provider of open

automation systems based on advanced PC-based

control technology. The “New Automation
Technology” philosophy at Beckhoff represents universal
and open automation solutions used in a wide spectrum of
high-tech applications around the world. These applications
range from control of machines and robots to Internet of
Things (IoT) systems to category-defining mechatronics
advancements and much more. The world headquarters of
Beckhoff Automation is in Verl, Germany while the U.S.
headquarters office is in Savage, Minn. (Minneapolis area).

A breakthrough in adaptive mechatronics technology, the
XPlanar flying motion solution delivers unrivaled flexibility
and throughput in part, product and package handling. The
highly adaptive system uses planar motor tiles as a base to
levitate passive movers that can fly at speeds of 2 m/s and up
to 1 g acceleration. Path planning and collision avoidance
software produce extremely efficient and maintenance-
free motion control for complex assembly, packaging,
inspection and material handling applications. Anti-sloshing
functionality in TwinCAT 3 software optimizes XPlanar’s
transport capabilities in applications involving liquids, such as
filling of beverages, cosmetics and other goods. XPlanar offers
wear-free movement and the ability to cover planar motor tiles
with stainless steel, glass or other hygienic surfaces.

Beckhoff has also expanded the highly adaptive
eXtended Transport System (XTS) portfolio recently with
new hardware and software enhancements. With No Cable
Technology (NCT), the XTS can provide contactless power
supply and synchronous real-time data communication

directly to its movers. This solution enables individual
movers to serve as mobile handling and processing stations,
essentially turning the intelligent transport system into a
powerful, highly flexible multi-robot system.

BECKHOFF
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| AT11-20USA |

XPlanar.: Agile machines
with adaptive automation

Flying 2D product transport with up to 6 degrees of freedom

Levitating 6D
planar movers motion
NelElE] Velocities
payload up to 2 m/s
& Individual HERE
e i product transport layout

XPlanar enables new dimensions of freedom in product and material handling: Levitating planar movers
fly over flexibly arranged planar tiles accommodating nearly any track layout and path planning.
Individual 2D transport at up to 2 m/s
Processing with up to 6 degrees of freedom
Transport and processing in one system
Wear-free, hygienic and easy to clean
Free arrangement of planar tiles enabling totally customized machine and process layouts
Multi-mover control enables parallel and individual product handling
Fully integrated into the powerful and standardized PC-based Beckhoff control system
(TwinCAT, PLC IEC 61131, Motion, Measurement, Machine Learning, Vision, Communication, HMI)
For use across all industries: assembly, packaging, food/bev, pharma, laboratory, entertainment, ...

Scan to
experience

XPlanar

in action
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CARLO GAVAZZI

A GLOBAL FORCE IN
ELECTRONIC AUTOMATION

FOUNDED IN 1931, CARLO GAVAZZI is a multi-national
electronics group active in the design, manufacture, and
marketing of electronic and electrical components for
industrial automation and building automation.

With several ISO9001- and ISO14001-certified manu-
facturing and R&D facilities throughout Europe and Asia,
and dozens of sales offices spanning the globe, you are
assured that product support, service, and inventory are only
a phone call, email or mouse click away. CARLO GAVAZZI
products are developed and manufactured in full compliance
with the most important standard regulations, such as UL
and CSA.

Typical customers are original equipment manufacturers
(OEMs) of packaging machines, injection molding (plastics)
machines, agriculture machines, food and beverage
production, conveying and materials handling equipment,
door and entrance control systems, parking guidance systems,
elevators and escalators, as well as heating, ventilation, and
air-conditioning devices. System integrators and distributors
are typically the channels we utilize to reach the market.

CARLO GAVAZZ]

WEB | www.GavazziOnline.com
EMAIL | Sales@CarloGavazzi.com
TEL | 847-465-6100
FAX | 800-222-2659

750 Hastings Lane
Buffalo Grove, IL 60089
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OUR COMPREHENSIVE RANGE OF PRODUCTS:

SENSORS: Capacitive and Inductive Proximity Sensors,
Photoelectric Sensors, IO-Link Sensors, Configurator and
Masters, Ultrasonic Sensors, Level Sensors, Magnetic
Switches, Motion/Presence Sensors, Limit Switches,

and Safety Interlocks

SWITCHES: Solid State Relays, Solid State Contactors,
Electromechanical Contactors, Definite Purpose Contactors,
Overloads, Manual Motor Starters, Mini Circuit Breakers,
Soft Starters, and Electromechanical Relays

CONTROLS: Current/Voltage/3-Phase Monitoring Relays,
Energy Meters/Software, Current Transformers, Switching
Power Supplies, Timers, Digital Panel Meters, DuplineSafe
Mining/Monitoring System, and Fieldbuses

MACHINE DESIGN


http://www.GavazziOnline.com
mailto:Sales@CarloGavazzi.com

Solid State Relays F
and Contactors \ 4

Carlo Gavazzi is one of the fastest growing solid state relay and contactor manufacturers worldwide.
One of the key reasons is our comprehensive range of products, which provide unparalleled solutions.

Chassis Mount Solid State Relays

3-Phase SSRs for up to

'a < Slim-line SSRs for up to 90 amps
75 amps ——>

SSRs for up to 125 amps

AC or 100 amps DC,
. ' - <« dalso available in
Censper] Sk e 4 analog switching and
fast-ons for up to 25 amps ~

peak switching for
Two Pole SSRs for up to 75 amps per pole with AC loads

separate or common input voltage

DIN Rail or Chassis Mount Solid State Relays and Contactors with Integrated Heat Sinks

Mini size solid state relays

- .
and contactors forupto Two and three pole solid
30 amps {5Hp) —> . state relays and contactors
i =4 for up to 75 amps per
Midi size solid state relays =5 pole (25Hp)
and contactors for up to ——> 1,
40 amps (7.5Hp) ...

Power line solid state relays and contactors for
up to 20 amps {15Hp)

Specialty Solid State Relays and Contactors

System monitoring SSRs for
up to 110 amps, monitors line
voltage and load current —»

Three phase proportional

controllers for up to 75A,

<—— with phase angle

' switching. distributed

{1, 4 or 16 cycle) bursts,
or soft starting

Analog switching SSR provides
five switching modes and can control
up to 63A loads with a 4-20mA,——>
0-5, 1-5 or 0-10VDC input

Contact us today if you're interested in a free evaluation sample (qualified OEMs only)

GavazziOnline.com ® 847.465.6100 ¢ Info@CarloGavazzi.com
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Putting the
Digital Twin to Work

Bentley Systems sees wider application of technology beyond the design stage as it

works with Siemens.

by Bob Vavra, Senior Content Editor

s Siemens rolls out its
ambitious plans for
Siemensstadt Square,
a 180-acre mixed

use development in
Berlin, the company also is using the
manufacturing, retail, residential and
commercial site as a kind of test bed for
the digital transformation technology the
company has been espousing over the
last several years. A critical component
of that technology is the digital twin,

which allows design teams to test and

commission operational parameters before
construction begins. It also will allow for
data management once the model is fully
operational in 10 years, and to continue
to test and add components without
disrupting existing operations.

Bentley Systems long has been a Sie-
mens partner on the use of the digital
twin. When Siemensstadt Square was
announced in October in Berlin, Bent-
ley officials were on hand to present
the capabilities and possibilities of the
digital twin.

Courtesy Nicholas Cumins

Bentley’s use of the digital twin in
the design phase of projects has been
documented around the world with its
annual Year In Infrastructure presen-
tations and awards. Machine Design
recently discussed the present capabili-
ties and future plans for the digital twin
with Nicholas Cumins, chief operating
officer of Bentley Systems:

Machine Design: Bentley and Siemens
long have collaborated around the con-
cept of a digital twin. Siemensstadt looks
to be a very visible way of demonstrating
the design and operational potential of
the digital twin. Talk a little bit about
this journey that Siemens and Bentley
have taken to get to this point.

MACHINE DESIGN




Nicholas Cumins: Bentley and Sie-
mens announced their strategic partner-
ship in 2016 to co-develop and co-sell
digital twin solutions for infrastructure.
Our joint focus is on process industries,
rail and transit, and urban-built envi-
ronments.

Bentley is strong in infrastructure
engineering technology and Siemens
is strong in operations technology. By
putting our complementary strengths
together to work across the lifecycle of
the infrastructure, we are helping our
users better design, build and operate
better infrastructure.

The partnership is also about furthering
our joint thought leadership in technolo-
gy, as demonstrated at the recent Siemens
Business Media Day in Berlin, where we
presented the outlines of the emerging
infrastructure metaverse.

In 2021 after a competitive bid, Bentley
was awarded a contract by Siemens Real
Estate to create a digital twin of the Sie-
mensstadt district in Berlin. The project
started the same year, and since then use
cases and usage have scaled.

As the CEO of Siemens Digital
Industries Cedrik Neike explained in
May, together with the mayor of Berlin

GO TO MACHINEDESIGN.COM

Franziska Giffey, the objective is to use
the digital twin of the district to simu-
late and test in the digital world first—
to make Siemensstadt more sustainable,
more inclusive and more livable in the
real world.

MD: The Siemensstadt project now is
in the design phase. What are some of
the key considerations for designers as
they look to bring all of these concepts
together?

NC: Siemensstadt Square is a massive
project. Around 1 million square meters
of floor space will be built here by 2035
for industrial operations, commercial
activities, research, education, residen-
tial units, temporary lodgings and social
infrastructure.

As you can imagine, for a project of
this scale and ambition, there is a wide
variety of stakeholders to engage with,
and the designers must take into con-
sideration all the complex objectives of
a hybrid city, bringing together space for
living and working. This is why Siemens
decided to create a holistic digital twin of
Siemensstadt, to better plan and design the
district, and then better build and oper-
ate it.

Siemensstradt visual. Courtesy Sieméns

The digital twin includes not only the
individual buildings, but also the infra-
structure, including roads and open spac-
es as well as the supply of power and other
utilities. The digital twin brings together
a wide variety of data, all aligned with
engineering precision to be leveraged in
engineering workflows, all easily acces-
sible to help the designers better coor-
dinate with their stakeholders to make
better design decisions.

The city planners have the ability to
simulate and compare different scenarios
to meet the objectives of the district—
for example, carbon neutrality. They can
integrate the designs from architectural
competitions into the digital twin of Sie-
mensstadt to better understand their
impact.

The general public has also access to
the digital twin, so an added benefit is to
facilitate the engagement with the com-
munity, to share progress, and get feed-
back and acceptance.

The digital twin becomes the single
source of truth for all involved in the proj-
ect, whether designers, city planners, local
government officials or citizens, and later
on construction firms and maintenance
crews, all equipped with the right data in
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the right context, to make better informed
decisions, leading to better outcomes.

MD: The finished project is many
years off, but what are some of the things
designers have already learned about a
project of this size?

NC: The Siemensstadt Square project
is fairly new, and as the project evolves it
will surely drive changes in how the digi-
tal twin is used. Designers have learned
to rely on the digital twin to access all
the relevant information they need—for
example, on a single module, building
or lot.

Instead of looking for that information
in various different files and systems, all
the relevant data is now searchable or
can be surfaced by a simple click on the
related object in the 3D model of the
district, making their workflows much
more efficient.

The designers are also using the digital
twin to do visual 3D volume studies of
new proposed buildings while comparing
them to the existing city structure and
utilities. They can also do side-by-side
comparison of proposed changes to a
building with the existing conditions of
that building, available in a high-resolu-
tion 3D model, derived from photographs
or point clouds.

The designers use dashboards to do
various KPI analyses while visualizing
the results directly into the 3D model,
making it easier for them to understand
the impact of each decision.

The designers learned that having
all that information in the same work-
space not only makes their work easier, it
empowers them to make better decisions.

MD: Bentley has presented its Year
in Infrastructure and Going Digital
Awards for many years. Are there lessons
from your own users that have been
beneficial as you’ve started to tackle
this project?

NC: Absolutely. We launched our digi-
tal twin platform, iTwin, in 2018. More
and more infrastructure projects pre-
sented for the Going Digital Awards are

Digital twin technology provides tremendous

value in all phases of the infrastructure lifecycle,
not just planning and design. You can start using it during
construction or directly during operations. The beauty of
the technology is that it also allows you to mobilize data
from one phase of the lifecycle to the next.”

making use of iTwin—more than 25% of
the finalists in 2021—and we expect that
number to be even higher this year. We
have been in awe with the ingenuity and
variety of use cases for which our users
have leveraged the technology. They are,
in turn, informing our product strategy.

The infrastructure sector is very file-
centric. A file, after all, is the main deliv-
erable of an architecture or engineering
firm. The problem is that the data in that
file is not easily accessible. It is siloed and
in different file formats. It grows stale. It
becomes dark. We estimate that 95% of
the data in our sector is not accessible or
is not used. Decision-makers are mak-
ing under-informed choices about their
infrastructure because they lack visibility
and insight.

Our users are leveraging iTwin and the
digital twin technology to light up dark
data, crack open files, view data in con-
text, align it with engineering precision,
and get it to the right person at the right
time to make better decisions, leading to
better outcomes.

They are doing this during the plan-
ning and design phase of an infrastruc-
ture project, like Siemensstadt today—but
also during construction and operations.
They do it for all types of infrastructure,
whether buildings, plants, roads and rail,
bridges and tunnels, the electric grid or
the water network.

MD: As presented, Siemensstadt is
expected to migrate from design to
operations to optimization, all on the
same digital twin platform. Is this the
ultimate use of digital twin? And can
small to mid-sized manufacturers ben-
efit from a digital twin in the same way
as is envisioned for Siemensstadt?

NC: Yes, digital twin technology pro-
vides tremendous value in all phases of
the infrastructure lifecycle, not just plan-
ning and design. You can start using it
during construction or directly during
operations. The beauty of the technol-
ogy is that it also allows you to mobilize
data from one phase of the lifecycle to
the next.

Siemens clearly intends to leverage the
digital twin of the district during opera-
tions. For example, the district will be
monitored with Siemens sensors that
measure everything from energy con-
sumption, water and carbon footprint.
The data collected will be surfaced in
the digital twin and used in predictive
analytics to suggest if and where main-
tenance work will need to take place. All
the relevant data collected during the
design, construction and operations will
be readily available for the maintenance
teams to prepare and execute the work,
significantly reducing the time, effort and
risk involved.

To answer your question about whether
small to mid-sized organizations can ben-
efit from a digital twin, the answer is a
resounding yes. This is not just for mega-
projects. Using digital twin technology
is very easy to start with. You can start
by simply taking pictures of an existing
infrastructure asset and from there create
a 3D model to create a digital twin.

You can also upload a simple design
model into the Bentley iTwin platform
to create a digital twin. From there you
can overlay additional information from
disparate sources, whether engineering,
operations or enterprise systems, as
needed for your specific use cases. The
threshold to start a digital twin journey
is low and can scale over time. W
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The Key Elements to a
High-End Safety Relay

Safety relays are used across a wide range of industries and in a broad array of equipment
to protect machines and operators during a catastrophic fault to avoid costly maintenance
or equipment replacement. Whether single function or multi-function, safety relays are
a critical part of systems such as elevator controls, railway technology, robots, machine
tools, packaging equipment, and more.

: What is the Standard Relay Contacts
Q primary o —— N
operation that Normally Open (Make) Contact s Welded Closed
Contacts are Closed Normally Closed (Break)
safety relays ContactCan Retum To
provide to
the user? Figure 1: This illustration shows

the operation of a standard safety
relay in a fault situation like a
welded contact.

Relay is Energized Relay is De-Energized

A: Safety relays have forced-guided relay contacts (also known as positive-guided
relay contacts, captive contacts, and locked contacts — see Figure 1). The contacts
in a particular contact set are mechanically linked together so that no single contact
in the relay can change state without changing the state of all other contacts. This
makes it impossible for NO (normally open) and NC (normally closed) contacts to be
closed at the same time. This forced guidance must be present even if a relay part
fails to function correctly.

..........................................................................................................................

Sponsored by

Attech Corp.’ MachineDesign. "
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: Why is
having a
forced-
guided
relay
necessary?

Are single-
pole and
multi-pole
versions
available?

Do contact
materials
make a
difference
when
selecting a
safety relay?

. Are safety

relays
available

in a variety
of formats
for different
types of
equipment?

Forced-Guided Relay Contacts
Normally Closed (Break)
Contact is Open

Normally Open (Make)
Contacts are Closed

y Open (Make)
Contact s Welded Closed

Normally Closed (Break)
Contact Remains Open

Figure 2: lllustrated above is the operation
of standard relays in a fault situation like a
welded contact.

Relay is Energlzed Relay is De-Energized

A: It is important that your relay remain engaged when there is a machine failure.
This not only keeps access to the area where the fault occurred restricted to protect
the operator from being harmed, but it also stops the machine from causing further
damage to itself. With standard relays, opposing contacts can end up in the same
state causing a safety risk like providing entry to a dangerous location (see Figure 2).

....................................................................................................................

A: A safety relay consists of at least one normally closed contact and one normally
open contact. Depending on the company you choose to partner with, you’ll find
that there are a variety of safety relays available. Forced-guided relays can be found
in 2-pole, 3-pole, 4-pole, 6-pole, and 8-pole versions for multiple applications
where complex equipment and machines are installed. These various contact
arrangements should come with international approvals so that machines can
be sold around the world.

....................................................................................................................

Safety Relay Selection Material Table

Material Characteristics Applications Range
AgSnO5 + 0.2umAu vtary low welding teﬁdfer?cy .spe0|all for switching, 10mA - 10A Figure 3: Different materials
highest burn-up resistivity | inductive loads used in safety relays provide
very good arc suppression a variety of characteristics to
AgNi10 + 0.2umAu | low welding tendency circuits with medium to 10mA - 10A the user.
high burn-up resistivity high switching current,
good arc suppression DC current circuits
AgNi10 + 5pmAu higher welding tendency where very low to medium| 2mA - 300mA
|§| low burn-up resistivity switching current and
low contact resistance voltage is mandatory

A: Yes — material selection is important and varies based on the required switching
current and the type of load. The chart above in Figure 3 indicates some of the
materials used more often. Note that all contacts are typically gold flash plated
for long shelf life and that mixed contact materials are available as options.

....................................................................................................................

A: Both individual safety relays and modules are available for use, including
those that fit DIN rail and PCB sockets. The relays are often available in standard
vertical configurations as well as low profile flat pack designs. DIN rail mount
modules are often available as well. These may include a choice of isolated or
bussed channels, screw cage clamp connections, an LED coil voltage indicator,
reverse polarity LED protection, and a broad enough number of channels to suit
your application.

Sponsored by
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: How can | be sure that the
safety relay | purchase is fully
operational?

A: Safety relays are required to have function
testing performed on every relay produced
rather than completing only batch testing.
This ensures that the safety relay or module is
100% safe to use in your application. During
relay use the force guidance of the relay
ensures that opposing contacts are always in
opposite states. This behavior enables simple
diagnostics and fault detection when monitoring
the forcibly guided feedback contacts.

..................................................................

: What if | don’t see the exact
combination of contacts or
materials that | need?

A: Manufacturers of safety relays often run into
applications that stretch the boundaries of the
devices. In these cases, a company like Altech
can offer technical assistance in determining
a design for a custom system. Some common
customizations include coil voltage and
resistance, mixed contact materials, various
contact pressures, contact arrangements, and
operate/release times.

..................................................................

: What accessories should | make
sure my supplier has on hand?

A: Accessories for safety relays are often
specific to the relay’s model number. Be sure
that sockets are available for your DIN rail and
printed circuit board projects. This is especially
important in printed circuit board applications
so relays can be removed without de-soldering
them from the board.

..................................................................

.
Altech ™22
Safety Relays with™
Force Guided Contacts

Features Ao
2 to 8 poles
510 110VDC
PCB sockets
Custom configurations
Various contact materials
DIN Rail sockets and modules

Finest Quality in the Industry

smaller

The Altech 0A 5642, 5643 and 5644
e 8A Switching Current

e 6-110V DC Coils

e 2-4 Qutput Contacts

e Various Contact Materials

&£ DOLD W\

APPLICATION EXAMPLES

Two Hand Safety Devices Robots

Press Systems Stamping Machines
Elevators and Escalators Medical Equipment
Cranes Railway Systems

Door and Gate Drive Systems Emergency Stop Modules
Printing and Textile Machinery Safety Door Controls

Altech Corp.

Pressure Mat Controls
Light Barriers and Curtains
Speed Controls

Monitoring Devices

Safety Gate

Monitor of Safety Circuits

Your Source for Automation & Control Components
Altechcorp.com/HTML/SafetyRelays-A.html | 908.806.9400

: What are some standard applications where safety relays are necessary?

A: Safety relays can be used in any piece of machinery or equipment where the safety of the user
and/or machine is paramount. Applications include safety door controls, two-hand operating devices,
pressure mat controls, light curtains, speed controls, and a wide number of monitoring devices. Such
equipment is found in rail transportation systems, elevator controls, cutting machines, medical equipment,
stamping machines, robot and cobots, printing and textile machinery, cranes, and many other systems.

Sponsored by

Altech Corp.’
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CONTEMPORARY
CONTROL SYSTEMS

WEB | www.ccontrols.com
EMAIL | info@ccontrols.com
TEL | 630-963-7070

2431 Curtiss Street,
Downers Grove, IL 60515

INNOVATIVE MACHINE INTEGRATION SOLUTIONS

With more than 47 years of experience, Contemporary Controls is a

leader in innovative solutions for industrial automation.

RUGGED ETHERNET SWITCHES

Whatever the Ethernet infrastructure need, a solution is
available from CTRLink products. For simple systems,
plug-and-play unmanaged switches provide a cost-
effective method for expanding Ethernet networks. For
troubleshooting, diagnostic switches allow a network
sniffer to attach to an unused port on a switch and observe
all traffic on the network. Designed for unattended
operation in environments not conducive to office-grade
equipment, CTRLink products provide convenient DIN-
rail mounting in control panels, 24 VAC/DC power, UL
508, improved EMC compliance and reliability.

COST-EFFECTIVE, TRUSTED IP ROUTERS

Contemporary Controls’ Skorpion series of IP routers
eases the integration of new machines into the existing
network. Each machine consisting of multiple IP devices
connects to the LAN side while keeping the same IP
settings for the devices and the application, lowering
installation cost and eliminating troubleshooting.

VPN models of the routers can provide secure remote
access with the use of the RemoteVPN service from
Contemporary Controls. Cellular routers with available
data plans for hassle-free device activation provide quick
and easy commissioning of the devices on the remote
jobsite. Skorpion routers have been successfully used in
Robotics, Automated Guided Vehicles (AGVs), Packaging,
Scientific Equipment, and more.

SIMPLIFIED, SECURE REMOTE
COMMUNICATION

A virtual private network (VPN) can provide secure
access to remote job sites while giving systems integrators
the flexibility to monitor and maintain systems from the
convenience of their home or office.

Contemporary Controls offers three VPN solutions

to meet your remote access needs - RemoteVPN
subscription service, Self-Hosted VPN and BridgeVPN.
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PERFORMANCE YOU CAN DEPEND ON

Contemporary Controls’ repeating hub, switches, media
converters and IP routers adhere to IEEE 802.3 standards and
more. Special regulatory needs, such as UL 864, are addressed
in selected models.

Contemporary Controls’ customers are systems integrators,
contractors and OEMs seeking simple, reliable networking
and control products from a dependable source. With
headquarters based in the US, Contemporary Controls also
has operations in the UK, Germany and China and is well
suited to fulfil your application needs worldwide.

CONTEMPORARY

—CONTROLS

MACHINE DESIGN
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Simplify Machine IP Integration

L Maintain your factory-set IP
ndll i 2j“' ki | Sl addresses when integrating
P : ' with the customer’s IP network
by using the Skorpion IP Router.

« Reduce installation time
« Eliminate IP conflicts

- Easily comply with your
customer’s IP requirements

Eliminate site visits with
secure remote access using
RemoteVPN, Self-HostedVPN
or BridgeVPN.

« Quick troubleshooting of
equipment and machines
with real-time access

« Applicable to both
permanent and temporary
remote access

« Flexible man-machine
st and machine-machine
BN applications

« Wired or wireless access

CONTEMPORARY NTROI_S

Providing Solutions to Your Automation Needs
Learn more at www.ccontrols.com/machine +1-630-963-7070 . info@ccontrols.com
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STOCK DRIVE PRODUCTS/STERLING INSTRUMENT

STOCK AND CUSTOM - ONE
SINGLE SOURCE

Stock Drive Products/Sterling Instrument (SDP/SI) is a
precision gear and mechanical components manufacturer
in Hicksville, New York. With more than 70 years of
manufacturing and engineering experience we routinely
partner with the most recognized names in the medical,
aerospace, defense, robotics, and industrial automation
industries. We are proud of the service we provide,
responding to our customers’ needs by continuously investing
in new technologies, equipment, and our people. OEMs
rely on us for our expertise in providing drive solutions,
consistent high-quality parts, the ability to customize,
engineer-to-engineer support and personalized customer
service with program and inventory management.

i = 0
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As a component manufacturer for power transmission

and motion control applications we also provide assembly
services, specializing in complex gear drives and synchronous
timing belt and pulley drive systems. Subassemblies are
assembled in our ISO 7 Class 10000 Clean Room. SDP/SI is
ISO 9001:2015 + AS9100D certified, ITAR, Reach, and RoHS
compliant.

Offering a comprehensive selection of mechanical and
electromechanical components, SDP/SI products are available
with a wide range of standard features for easy integration
intended for all applications. Shaftloc® and components
featuring the Fairloc® Hub Design are exclusive to SDP/SI and
provide added benefits.

Stock components are offered online for quick turn-around.
Download product specifications and 3D CAD models, view
pricing, lead times, and shop 24/7.

24

WEB | www.sdp-si.com

EMAIL | sdp-sisupport@sdp-si.com
TEL | 516-328-3300 / 800-819-8900
FAX | 516-326-8827

250 Duffy Avenue
Hicksville, New York 11801

Timing
Belts and Pulleys

Precision Gears - spur, anti-
backlash, bevel, helical, internal, racks, worms, and
worm wheels

Couplings

Motors - DC geared motors, integrated motor drive
controllers, and more

Gearheads

Motion Control Products

Bearings
Clutches and Brakes
Vibration and Shock Absorbing Products

Beyond standard components, SDP/SI offers significant
custom manufacturing capability. Our engineers work

as an extension of your team, providing value by offering
suggestions that can result in fewer parts, lighter weight, more
compact size, quieter operation, ease of maintenance, and
design for manufacturability.

MANUFACTURING - WORLD-CLASS QUALITY
- OVER 170 MACHINES

o CNC Swiss Turning

o CNC Lathe (Mill-Turn)

« CNC Milling & Machining Centers

o CNC Gear Cutting

« Rapid Tooth Cutting Only Capabilities

o Prototype Machining Center

o Lights Out Manufacturing

o Shop Floor Robotics

Call Us! Request a quote online. We look forward to
working with you.

MACHINE DESIGN
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ISO 9001 + AS9100 CERTIFIED

SDP/SI offers the industry’s most comprehensive selection of precision

gears, timing belt & pulley drives, mechanical components, motors,
gearheads,and motion control products.

Facing a design challenge? SDP/SI engineers
provide problem solving, customized solutions.
With over 70 years of engineering development
and precision manufacturing experience,
SDP/Sl is a proven partner to the most
recognized names in medical, aerospace,
defense, and robotics industries.

From prototype to high-volume production,
SDP/SI high-quality components and
subassemblies provide the reliable performance
your application requires. Our products are
found worldwide in surgical gear drivers,
pharmaceutical processing & packaging,
robotic surgery, patient positioning,

drug delivery, pumps, and aerospace &
defense applications including
actuation/positioning systems, instrumentation,
door releases, stabilization systems,

camera positioning, weapons targeting,

and cargo movers.

© 88,000 Stock Components ‘a

¢ Custom Gears and Gearhoxes
e Custom Timing Belt & Pulley Drive Systems

¢ Couplings

e Bearings & Linear Motion Products &
* Brushless DC Motors :
¢ Integrated Motor Drive Controllers
¢ Frameless Motors

¢ Miniature Gearheads

¢ Planetary Gearheads

Call Us at 516-328-3300 or Shop SDP/SI at www.sdp-si.com
We have the expertise, state-of-the-art CNC machinery

and world-class manufacturing facility you need.
STOCK DRIVE PRODUCTS/STERLING INSTRUMENT
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WEB | www.dornerconveyors.com

. " EMAIL | info@dorner.com
. TEL | 262-367-7600

975 Cottonwood Ave.
By Columbus McKinnon Hartland, WI 53029

AT DORNER, OUR MISSION is to Transform Conveyor Automation by providing cutting edge solutions with
best-in-class support. It's that commitment and history of proven excellence that has made the Dorner Brand a
recognized leader in product handling for over 55 years. With our complete line of customizable stainless steel and
aluminum conveyor automation systems, Dorner can provide solutions for almost any conveyor need.

DORNER'’S CONVEYORS are designed to move product to the exact location, at the exact time and in the
exact position it needs to be for the next phase of the production line. With benefits such as industry best product
transfers and in-house belting capabilities, Dorner is leading the market in precision conveyance. This extremely
accurate product control allows Dorner conveyors to easily integrate with robots, workers and equipment.

USING DORNER’S ONLINE CONFIGURATOR, you can design and engineer simple or complex conveyors
to meet your needs in minutes. The industry leading tool delivers a complete 3D CAD assembly model for instant
validation of fit.

DORNER'’S ENGINEERED SOLUTIONS GROUP (ESG) is transforming product handling with innovative
solutions that are custom designed to solve customers’ unique needs. This full service team can provide systems
for applications such as:

e Accumulation ¢ Product flow & control

* Indexing & positioning * Rejecting & depositing

e Merging, diverting and sorting e Elevations & line egress

CONTACT US TODAY TO TELL US ABOUT YOUR APPLICATION.
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TRANSFORMING CONVEYOR AUTOMATION

Innovative belt, modular belt and flexible chain conveyor solutions
Custom conveyor systems built to your exact specifications
Designed to maximize your production output and decrease waste

Highly experienced service team and distributor network provide
complete post-sale support

Design a Conveyor
in Minutes! " TO O’S | ===

Using Dorner’s Online Gonfigurator, you
can design a conveyor for your application.
The industry leading tool delivers a
complete 3D CAD assembly model.

DORNER

By Columbus McKinnon

800-397-8664 | dornerconveyors.com
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DYNATECT MFG., INC. === |

New Berlin, WI 53151

ynatect designs and manufactures components used in virtually all types of equipment and machinery. Consider the
products featured here as merely a starting point. Dynatect will customize your design whether you need just one
piece or thousands.

MACHINE & EQUIPMENT PROTECTION PRECISION GROUND BALL SCREWS
Largest selection of protective covers for mass transit, o Specializing in assemblies with lead accuracy of

medical, military/defense, oil and gas, and other industrial +/- 0.0005”/ft cumulative

applications: « Custom designs, reverse engineering, rebuild and

« Bellows repair service

« Roll-Up Covers « Full design flexibility — based on your application,

o Way Covers nota catalog

« Way Wipers e Diameters 16mm to 150mm or 5/8” to 6

« Internal ball return designs provide smoother
operation and best balance of
life, load, and speed

SAFETY & ENVIRONMENTAL FRICTION SLIP CLUTCHES
» Automated Machine Safety Roll-Up Doors » Mechanical and pneumatic clutches
« Safe Machine Door Actuators « Long life, over 20 million revolutions
+ Walk-On Pit Covers « Torque capacities 0.5 to over 1000 lb-in

« Roll-Up Tank Covers « Mechanical Overload,

o Machine Roof Bellows DYNATECT . Torque Control, indexing

RTOMATLD ALK

« Scissors Lift Bellows

« Adjustable or fixed torque

CABLE CARRIERS

o Largest North American supplier of metal, plastic

and hybrid cable carrier

« Download 3D models and get instant access to a
dynamic CAD and part number builder to
simplify specification 24/7

« Brands: Gortrac®, Gortube®,
Nylatrac®, Nylatube®

DYNA ®

DYNAMIC EQUIPMENT PROTECTION
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DYNATECT

DYNAMIC EQUIPMENT PROTECTION

CUSTOM MOTION & EQUIPMENT PROTECTION

Customers worldwide have come to Dynatect for their most demanding and
tough-to-solve applications. Count on us to do the same for you.

AUTOMATED ROLL-UP DOORS PROTECTIVE BELLOWS & COVERS
Laser Protection, Machine Safety, Rigid Barriers For Machine Tools, Medical & Lifting Equipment

LIFTGARD

ROLL-UP & WALK-ON PIT COVERS
Medium to Heavy-Duty Protection

P [

CABLE & HOSE CARRIERS
Plastic, Metal & Hybrid Styles

SAFE MACHINE DOOR ACTUATORS
For Horizontal Doors. Field Retrofit & OEM

FRICTION SLIP CLUTCHES CUSTOM BALL SCREWS MOLDED COMPONENTS
Torque from 0.5 to 1000 Ib-in. Precision Ground, Custom-Engineered Custom Rubber & Urethane
@ ;™ 3

Phone: (800) 298-2066 Email: sales@dynatect.com
Find a Local Representative at Dynatect.com/Find-Rep
Dynatect Manufacturing, Inc. 2300 S. Calhoun Rd. New Berlin, WI 53151
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Data Privacy:
Why Automakers
Should Be

Proactive

About Securing
Their Chips

Hardware security must be ensured as stringent
automotive cybersecurity standards loom.

by Mitchell Mlinar, Vice President, Engineering, Cycuity

he automotive industry must

remain proactive and vigi-

lant as the ongoing inclusion

of connective technologies

and the implementation of
greater cybersecurity standards changes
the way road vehicles evolve.

The auto industry is projected to lose
$505 billion by 2024 due to cyberattacks,
according to Upstream’s 2022 Global
Automotive Cybersecurity Report. And
as road vehicles continue to incorpo-
rate Bluetooth, Wi-Fi, cellular and USB
interfaces as part of manufacturers’ pivot
toward connectivity, threats are evolving
as rapidly as the vehicles.

Statista projects there will be 76.3
million connected cars by 2023, while
Fortune Business Insights expects there
will be a $191.83 billion market by 2028.
Road vehicles today contain as many as
150 electronic control units and about 100
million lines of software code, according
to UNECE. Vehicles are expected to have

300 million lines of code by the start of
the next decade.

That is a sprawling attack surface in
which threat actors can jeopardize the
safety and privacy of consumers. And
while vulnerabilities in software can be
patched, it is more difficult to address
those in the hardware, especially on the
semiconductor chips on which the soft-
ware operates.

Given these developments, original
equipment manufacturers (OEMs) will
soon be required to improve cybersecurity
from inception through delivery via new
processes and standards. They will need to
build upon ISO 26262, a specification that
governs the functional safety of electrical
and electronic systems, by adopting ISO
21434 (published July 2021) to account
for emerging cybersecurity threats.

With the demand for connected cars
growing and production returning to pre-
pandemic levels, here are three reasons
why the security of semiconductor chips

manufactured for the automotive industry

is paramount.

1. There is No Easy Fix for
Semiconductor Chips

Patches were issued and vehicles
returned to the road when Mercedes-Benz
USA recalled more than 40,000 SUVs in
the North American market because a
software error caused a front wheel to
pull to one side during an automated
braking maneuver. That would have been
a far more challenging repair if a defect
occurred in the vehicle’s hardware.

Unlike mechanical failures, electrical
failures require significantly more test-
ing before deployment of any replacement
hardware (and associated firmware), as
well as confirmation checks after deploy-
ment. But similar to mechanical failures
(and unlike software failures), the cost is
much more significant as it does involve
physically replacing one or more compo-
nents in the automotive system.

MACHINE DESIGN
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Secure software and firmware alone
do not create tamper-proof road vehi-
cles, nor do any necessary over-the-air
updates. OEMs need to know what has
been done to secure the chips that are
being used and what potential weaknesses
exist. Taking a post-deployment reactive
approach to hardware security exposes
them to significant risk.

A hardware bill of materials (HBOM)
tracks and documents components’
security vulnerabilities. It guides supply-
chain security so defective or compro-
mised chips are not used, and it creates
transparency from development through
circulation so manufacturers can make
informed decisions before purchasing
semiconductor chips.

Robust semiconductor chip security is
more pertinent as more advanced elec-
tronics are being used in road vehicles.

Integrated circuit breaches expose critical

data and jeopardize safety, and businesses
are impacted until the damage has been

GO TO MACHINEDESIGN.COM
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assessed and the threat has been resolved.
That can be costly for automotive manu-
facturers when liability and brand reputa-
tion are considered.

Chip security has not been seen as a
significant concern because most cyberat-
tacks target software. But software can be
patched and rebooted once vulnerabilities
are identified. As software becomes more
secure, hardware is now getting more
attention from attackers, especially as
this additional hardware tends to have
internet connectivity. Semiconductor
chips are expected to last more than a
decade, and that lifecycle comes with an
increased cost given that security must be
flexible yet well-built to protect against
more sophisticated attacks expected dur-
ing its lifecycle.

2. Higher, More Uniform Standards
are Being Established

There are many benefits to driving
a connected car, including navigation

Dreamstime

systems, self-driving capabilities and
features oriented toward comfort and
luxury. Yet, as those technologies have
been incorporated, vehicles’ safety stan-
dards—especially regarding cybersecu-
rity—have been inconsistent, incompre-
hensive and insufficient.

The publication of ISO 21434 and the
near-simultaneous adoption of UNECE
UN R155 will require road vehicles’
cybersecurity to be standardized. It will
not be long before OEMs and their supply
chains must show their hardware and soft-
ware development processes meet those
standards that cover “concept, product
development, production, operation,
maintenance and decommissioning of
electrical and electronic systems in road
vehicles, including their components and
interfaces”

Regulators are beginning to ensure
OEMs have evaluated the cybersecurity
features of new road vehicles and con-
sider them throughout the manufactur-
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ing process. That’s being done to prevent
enterprises from introducing vehicles to
market that affect consumers’ privacy or
safety, leading to significant consequences.

OEMs must begin assessing their exist-
ing cybersecurity processes and examin-
ing how adequately they align with the
ISO and/or UNECE standards. They
must also consider the incorporation of
emerging technologies in connected cars
and how each additional component dra-
matically increases the attack surface area.
A gap analysis can determine their pre-
paredness for these new requirements and
the implementation of a CSMS should be
underway as industry-wide standardiza-
tion nears. Understanding the threats and
attack surface is vital to ensuring potential
weaknesses are addressed.

3. Threats to Hardware Continue
to Emerge

Dramatic instances of semiconductor
chip vulnerabilities have come to light in
recent years, including things that seemed
inconceivable just a short time ago.

The “Augury” flaw in Apple’s M1 chips,
introduced in 2020, and their unpatch-
able “Pacman” hardware vulnerabil-
ity demonstrate how difficult it can be
to secure modern chips. In the case of
phones and tablets, the internal processor

32

cannot simply be

replaced once a product

has reached consumers. This puts

much more emphasis on identifying

and designing to mitigate any potential
vulnerabilities.

The semiconductor chip threat land-
scape has rapidly changed since the Row-
hammer attack in 2014 and the Meltdown
and Spectre vulnerabilities identified in
2018. Semiconductor chip manufacturers
must anticipate vulnerabilities by simu-
lating scenarios in which chips can be
compromised.

Any chip vulnerability detected by an
OEM late in the design cycle will delay the
introduction of the road vehicle to con-
sumers. Although not every attack can be
anticipated, transparency along the supply
chain will offer assurance that weaknesses
were probed and eliminated during the
manufacturing process.

Remember, attacks on semiconductor
chips do not always require physical access
to be successful. One emerging security
concern with electric vehicles (EVs) centers
on connecting them to public charging sta-
tions. How do you know that physical link
is secure and that vulnerabilities in the EV's
are not being exploited while you are away
from your vehicle? The evolving nature
of hardware attacks will lead to privacy
implications and security concerns that
can result in physical injury and significant
financial damages. As road vehicles con-
tinue to incorporate artificial intelligence
(AI) and machine learning (ML) systems,

the chips they are based on will emerge as
an appealing target for attackers.

End-to-end Protection Ensures
Long-Term Viability
Vulnerabilities in semiconductor chips

are creating a larger attack surface for
cybercriminals, especially as road vehicles
continue to incorporate increased means
of connectivity throughout their devel-
opment.

OEMs must ensure security from
design through manufacturing, through-
out the supply chain, and during the lifes-
pan of a semiconductor chip or system.
That can be difficult as components are
assembled globally by a variety of com-
panies and are expected to be viable for
a decade or longer.

The increasing demand for connected
cars and the return of their production
to pre-pandemic levels underscores the
importance of end-to-end cybersecurity
throughout the automotive industry and
supply chain. The semiconductor chips
used in road vehicles must be rigorously
tested to ensure they comply with industry
standards. OEMs must also be proactive
with flexible design and functionality as
a reactive approach will expose them to
significant risk. B

MITCHELL MLINAR is vice president of
Engineering, Cycuity, based in San Jose,
Calif. The company focuses on security
verification throughout the lifecycle of
hardware product development.
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Selecting PCB Connectors
for Your Applications

Eliminating design challenges before they arise.

Q1: Why is connector selection so
important?

Like a swinging door that is broken, a connector
that has exceeded its insertion or flex range can
disrupt power and data from flowing into and
out of the PCB properly. It also matters how
your connector is attached to the board and the
outside world—whether soldered directly to the
board or a pluggable solution is preferred. The
proper PCB connector can save time and costs
for installation, maintenance, and replacement.
In today’s market, there are also concerns about
purchasing knock-offs of popular connectors
that provide substandard quality to the user.
Paying attention to your connector choice early
in your design can save time, money, and your
reputation.

Sponsored by

Altech Corp.”

Printed circuit board (PCB) connectors
are a critical component for a wide
variety of applications from desktop
electronics to industrial equipment and
machines. Selecting the right connector
for your application takes forethought
and a deep understanding of needs.

Q2: What is the most important point to
consider when selecting a PCB connector?

One of the first things to take into consideration is
the environment the connector will be used in
when selecting the connection technology of the
PCB Terminal Block-screw or spring connection.
An automobile application would need to handle
shock and vibration where spring type connections
are preferred. Remote systems may have wider
temperature concerns, while a factory floor
application may need to be dust and moisture
resistant. Although enclosures are often used to
protect electronic components, PCB connectors can
be in direct contact with the outside world, or the
closest component to the outside world. Keeping
the environment a priority early in your selection
process will provide critical information when
considering how long your connector will last in
the field.

Selecting PCB Connectors for Your Applications 33
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Q3: What electrical specifications
should we be most concerned with?
We'll start with current ratings. This can be
tricky because you'll want to know the
maximum current per pin as well as a
maximum current for all pins. It helps to know
how many pins in a connector will be carrying
current (and how much current) at any one
time. If the current carried over any single pin
increases, then the number of pins carrying
current must decrease, and vice versa.
Typically, a connector specification is provided
for a defined ambient temperature, which can
also affect the connector. Next, you'll want to
think about the voltage rating of the
connector, which depends on the spacing
between contacts and insulating material used
to secure the contacts in place. Balancing
these two electrical specifications will help in
connector selection.

Q4: Are there any other issues to
consider when selecting a PCB Block?
Other valuable considerations include
mechanical specifications such as the size and
shape the connector needs to be. The
required current and voltage ratings discussed
above limit the size. Higher amperage ratings
increase the size of the terminal block. Low
current and voltage ratings allow for more
compact board designs. Also what is the
overall feel (pressure) when inserted or
removed. You may have to get samples, which
are often available through vendor demo kits,
So you can try the connectors before
purchasing hundreds of them for your
application. Finally, check for existing
standards that must be met. UL and IEC are
the most common approvals. Knowing if your
end system will be shipped out of the country
may limit what connector types you can use
and still be certified.

Sponsored by

Altech Corp.”

Broad Selection
of Quality

PLUGGABLE
MULTI-CONNECTOR

FIXED PGB TERMINALS Wire Guard Type
Lift Type
Wire Guard Type Excenter Type
Lift Type

Excenter Type Push-In Type

Tension Spring Type
Push-In Type

Tension Spring Type

Lift Type

Attech Corp.

Your Source for Automation & Contro/ Components
AltechCorp.com/PCB | 908.806.9400
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Q5: How important are the materials
used to manufacture the connectors?
Very important. You'll want to be sure that all
machined metal parts are electrolytically plated
to increase wear, abrasion, and provide
corrosion resistance. Tin-plated solder pins can
satisfy the most demanding current and voltage
requirements. The connector housings should
provide excellent strength and temperature
resistance as well and be precision-molded from
some form of self-extinguishing polyamide or
glass-filled polyester for safety. VO grade plastics
are very common.

Q6: What should we look for as far as
labeling?

Depending on the company you decide to work
with, most manufacturers incorporate some
method of marking connectors to identify them.
For example, Altech provides their customers
the ability to order hot stamp, inkjet, or laser
imprinting for permanent marking of large
quantities of connectors.

Sponsored by

Altech Corp.”

Q7: Once we've decided on a connector,
will there be various ways to provide them
for use?

Bulk packaging in different standard packs is how
they are usually supplied. Special packaging is often
available for connectors to fit specific production
requirements. The three basic types include tube
packaging, which is used for gravity feed systems
making connectors easily available for automatic
placement machines; tape and reel packaging, which
helps to feed components into automation
machinery and eliminates orientation errors from
occurring; and tray packaging, which works well with
pick-and-place machines.

Q8: What other information would be
helpful when selecting PCB connectors?
Consider the company you partner with. Stock levels
are key when selectin a supplier. Check their standard
availabilities to be sure you can get the parts you need
when you need them. Be aware of how accessible
company services are and that you work well with
their team so you get prompt answers when you have
questions. Most importantly, partner companies need
to have a complete line for you to choose from so you
can decrease the need for multiple vendors as your
products and applications evolve.

Selecting PCB Connectors for Your Applications 35
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FAGLE STAINLESS =i

STAINLESS STEEL TUBING IS THE MOST VERSATILE METAL ALLOY USED IN MANUFACTURING

Delivering stainless steel, high nickel alloy components to customers in the
medical, aerospace and industrial industries. Stainless steel is a commonly

used material in applications ranging from medical instruments, chemical
storage, transportation of liquid and gasses and other industrial applications. [/ .
Although there are nearly 60 grades of stainless steel, type 304 accounts for
nearly 50% of all stainless steel used followed by type 316.

Just as not all stainless steel grades are created equal, neither are stainless steel
tubing suppliers. As an experienced stainless steel tubing supplier, Eagle can
provide guidance about both standard and custom options. Since 1982 Eagle
has been offering custom and off the shelf sizes and grades and a variety of
custom fabrications capabilities.

HIGH QUALITY DESIGNS NEED HIGH QUALITY COMPONENTS
Having ISO quality management certifications in place can also insure
reliability to processes and overall value of the products. Quality
management systems improve delivery times, reduce customer audit
frequency and create an atmosphere of teamwork and customer service.
Eagle has had ISO 9001 and ISO 13485 quality management certifications in
place since 1998.

SERVICES OFFERED
o Distribution. Eagle ships products from inventory, including tubing,
bar stock, hollow bar, wire. Stocking both seamless and welded tubing,
from an extensive inventory.

o Precision Cut-to-length. Eagle’s
manufacturing facilities enable
the cutting and deburring of any diameter and quantity of fractional, metric, pipe, and
hypodermic tubing.

o Custom-fabricated components. Working to customer specifications and specializing
in Bending, CNC and EDM/ ECG machining and Laser machining. Eagle can produce
close-tolerance parts for the medical industry as well as other industries.

Transforming a simple part into the part you need. Though thoughts of tubing may offer
circular images, in fact, tubing comes in many shapes, sizes and thicknesses. Round,
oval, rectangular or square, stainless steel tubing is versatile
and popular. Secondary operations then tailor the tubing

to the exact part needed. Formed components are ideal for
uses in surgical devices, heat exchangers, instrumentation and

handling equipment.

ORDERING TUBING

Stainless steel tubing is generally ordered to outside diameter (OD) and wall thickness. Tubing
has 3 dimensions: OD, inside diameter (ID) and wall thickness. Only two can be specified with
tolerances. The 3rd is theoretical. Other things to keep in mind are alloy, temper or hardness, EA GLE
welded or seamless tubing, how long, surface finish, straightness, and how clean does it need to be. STAINLESS
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STRINLESS STEEL TUBING

Making a Difference in Your Design

Eagle Stainless is a tubing supplier with knowledge and experience that

can help you maximize the value, reliability, and performance of your design

with high-quality tubing tailored for your product. Precision Cut tubing,
Bending, Coiling, CNC Machining and many other secondary operations.

CONTACT US HYPODERMIC TUBING SELECTION GUIDE

The tubing below is available in 10 foot lengths. Eagle can cut your order to shorter lengths as required.

Full Hard #3 Temper - T304 - T316
Gauge 0.0, Range Nominal |.D, Range | Gauge .0, Range  Nominal 1D,Range | Gauge 0D, Range Nominal LD, Range
Size (inches)  Wall(In.)  (Inches) | Size (Inches)  Wall{in)  (Inches) Size (Inches)  Wall(in)  (Inches)
I8TD .258/.260 015 2264231 | 13STD /006 012 D09/.073 0XTW 0355403 004 .026/.028%
48TD 236/.240 020 954201 | 13TW 04/.096 009 075/079 0V 0347045 04 025570215
5STD 218220 015 IBIAIO1 | IAXTW 0944096 005 083087 | 20STD 03240325 006 .0195/021

5TW 218/.220 010 196/.200 | 145TD 082/.084 010 061/.005 2 TW 03240325 005 0227024

68TD 202/.204 5 7041765 [ 145P 082/.084 008 D05/069 | 2IXTW  032/0315 002  .0280/.0205
o6TW 202/, 204 00 807186 [ 14 TW 0055 0717003 IV 03040305 0035 0230245
oV J87/.189 010 A65L1T1 | 14 XTW 003 075/.079 228TD 028/0285 D00 .0I55/.017
151D 179/.181 015 T8 | 14V 001 062/066 22 TW 028/0285 .04

mw 179/.181 010 584162 | 15STD 009 0525/0555 | 22XTW 2 0025

v ATIAIT3 01l 14153 [ 15 TW 006 059570015 | 22V 003

§5TD 1647166 015 Q32158 | I5XTW 004 A (66 238TD 006

BTW 164/, 160 010 143/.147 | 15V 0675/0685 007 0525/0555 | 23TW D04

BXTW 644166 D0 454140 | I6STD 06450655 009 045540485 | 2IXTW  025/0155 .02  QIBS/020
L 135/.151 010 B9 | 16TW  0645/0655 006 .0525/0545 | 23V 02340235 003 .0l65/018

951D 147/.149 05 JIA1Z0 | I6KTW 064540655 004 055/.058 45TD 02170215 005 01157013
= = oTW 147/.149 010 A2eA130 | 16V D615/0625 005 .0505/0535 | 24XTW 02270235 003 01557017
OXTW 147/.149 006 J3/058 0575/0585 008 .0405/0435 | 24V M0 002 015500
9w 140/.142 0l 1402 117 0575/.0585 005 .0465/0485 | 258TD 02070205 .005  .0095/011

10STD 133/.135 0l4 0575/0585 003 0514053 | 25TW 02040205 004 .0115/013

i 0TW 3035 00 £55/056 il B ! A
Franklln, Massachusetts A 0355/0565 005 454047 | I5KTW 02040205 002 0I55/017

} . 0405/0505 0085 0315/0345 | 25V 0970195 M2 0135/015
) 10V 1254021010 0495/0505 006 0375/0395 | 20STD  OISZ0185 004  .0095/001
11 STD H9/.121 013 0405/0505 004 0417043 21 §TD Do/ 0165 004 0075/.000
INTo(a)ea g etupe.com HTW 0942 010 (455/0465 0065 ONS/0MS | 7TW  Qlo/0ls 003 0095/011
UXTW 91 00 0415/0425 0075 0255/0085 | 18P Ol6/0I6S 002 0LISA0I25

ny 114/.116 010 041570425 005 031540335 | 28STD  .014/0145 0035  .0065/.008
125TD J08/.110 012 D415/0425 0035 0036 | 295TD 0130135 .03 .0065/.008
12TW 108/.110 Q0 0385/.0395 006 .0255/0285 | 0STD 01270125 003 0055/.007

12XTW 108/.110 0045 M55/0% 006 023045 | 0TW M2L0125 002 .0065/.008

1y 099/.101 008 080/083 | 20TW 0355/056 005 025/027 3L STD DI0/0105 0025 .0045/.006
TR 7 1 02

Note: Special sizes available on request! :;::rl'[[l gz’:m;: ..[:“C;Iﬁ &Q:zﬁgz

IS0 9001 &

1SO 13485
bl VISITUS ONLINE www.eagletube.com



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

2023 LEADERS PROFILE

MachineDesign.

Sponsored Content

EMERSON

Smarter solutions for a more sustainable world

www.Emerson.com/Sustainable-Automation

At Emerson, taking care of the earth and taking care of
business go hand in hand. As a global technology, software
and engineering company, we understand our responsibility to
provide advanced solutions that help make the world healthier,
safer, smarter and more sustainable. Through our innovative
automation portfolio and industry-leading expertise, we help
hybrid, process and discrete manufacturers achieve their most
ambitious sustainability goals and reliably reduce emissions
while optimizing operations and lowering costs.

Focusing on sustainability
o Greening of Emerson is how we improve environmental
performance across our global business - including
targets to reach net-zero operations by 2030 and net zero
across our value chain by 2045.

o Greening by Emerson is how we support and enable our
customers’ decarbonization and environmental sustain-
ability efforts through electrification, systems integration,
energy optimization and emissions management.

o Greening with Emerson is how we collaborate with
governments, policy groups, research institutions and
communities to make meaningful changes.

Reliably reaching sustainability goals

Effectively achieving net-zero targets begins with clear

vision and informed decision-making. Emerson delivers the
expertise, hardware and software solutions for customers to
identify opportunities for energy savings, extract rich data
streams, access key insights and address issues that can lead to
wasted resources.

38

Emerson’s smart
products and
software

make it possible for manufacturers to monitor utilities

usage, including compressed air, water, steam or other gases
and electricity, in real time and receive actionable alerts.
Operators can quickly detect and address issues, identify
waste and optimise consumption, achieving a level of control
that can significantly improve efficiency and productivity
while reducing downtime.

Targeting valuable energy-saving opportunities

Emerson recently helped a leading consumer packaged
goods (CPG) company reduce compressed air leakages on
its packaging lines, drastically improve energy efficiency and
establish a key strategy for reaching decarbonization targets.

Emerson’s AVENTICS™ AF2 sensors and IToT-enabled
software architecture precisely monitored compressed air
flow in real time. The resulting data and analytics have helped
the CPG identify leaks, optimize pneumatic processes and
improve air flow efficiency. The company plans to expand the
technology across their operations to maximize savings — and
honor their commitment toward a more sustainable world.

Videos:
 Greening By Emerson

o A More Sustainable Way of Manufacturing

o Improve Sustainability by Monitoring Your Energy
Consumption

« Digital Transformation — Uncover Actionable Insights that
Drive Operational Improvements

o Digital Transformation — Three Challenges You Can Solve
to Make the Most Out of Your Machines

o Actionable Insights to Improve Overall Equipment
Effectiveness

Clean-in-Place Utilities & Automated Reporting Analytics

Digital Transformation Workshop: How to Turn Data into
Actionable Insights

o Save Time & Resources: Engineered Solutions

o Electric Linear Motion R
&

" d
EMERSON.
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 How to Easily Tune Proportional
Valves to Meet Your
Application Needs


http://www.Emerson.com/Sustainable-Automation
https://www.youtube.com/watch?v=mEFliqyAPT0&list=PLHJIemNMyKqmkWWPMX8-viC-9UlY4HF0c&index=8
https://www.youtube.com/watch?v=Vg0P1An6t2k
https://www.youtube.com/watch?v=gKZTy4Cry6w
https://www.youtube.com/watch?v=77FoESKCfnE
https://www.youtube.com/watch?v=2SbDdMOKMJA&list=PLHJIemNMyKqlzcS7erMzrkHWmfYwQpfpt&index=6&t=50s
https://www.youtube.com/watch?v=jowVx76rdgU&list=PLHJIemNMyKqmkWWPMX8-viC-9UlY4HF0c&index=5
https://www.youtube.com/watch?v=7KcDx_XMHr8
https://www.youtube.com/watch?v=yPt5hVx2L8c
https://www.youtube.com/watch?v=chtaHiGVeGA
https://www.youtube.com/watch?v=E85EyFDlhQU
https://www.youtube.com/watch?v=qqSlZPaNiNE

LT |\

Go sustainability.
GoBoldly.

Emerson’s IloT solutions and analytics software detect

compressed air leaks saving manufacturers over 20%
in energy costs.

Learn more at Emerson.com/Sustainable-Automation

EMERSON
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WEB | www.fastestinc.com
EMAIL | fastsales@fastestinc.com

A S E ST e TEL | 651-645-6266
1646 Terrace Drive | Roseville, MN. 55113-1317

Global Leader in Vehicle Systems Sealing Connection Technology

At FasTest, our mission is to reduce our customer’s manufacturing costs, improve testing safety, and enhance leak testing processes.

As an industry leader of Sealing and Connection Technologies, FasTest offers standard products for most ports/threads/tubes,
and a dedicated team of Custom Design Experts to engineer optimized solutions for demanding applications. Connect fast, seal
reliably, test safely.

Internal Combustion Engine EV Battery Pack Leak Testing

Leak Testing Improve speed & accuracy of battery pack testing with

Maximize efficiency when leak testing any size engine with tailored connections tools for a full battery pack leak test.

FasTest Connection Tools. Safely and quickly connect to « Identify & Eliminate Leaks Allowing Condensation/
transfer fluid, leak test, or plug any port. Water into the Cell, and Leaks Allowing Electrolytes

o Reduce Time to Run Leak Tests Out of the Cell

° Ensure all connections ports on battery are sealed
and leak-tight to avoid the risk of contamination to
battery cell. FasTest offers leak test Connection Tools
for all electrical connection fittings.

° Minimize the set-up time it takes to prepare
the engine for a leak test. Compared to using
in-house solutions like clamps and pad seals, FasTest
Connection Tools can drastically improve throughput.
Reducing set up by a couple minutes can increase the « Designs for Automation

total throughput of engines per shift. ° Automation friendly and customizable to any

« Reduce False Failures: electrical header connection. Tailored Connections

° False failures are a costly result typically caused by Tools to fit your battery.

poor connections and seals. By using accurate sealing o Improve Quality & Reduce Warranty Claims
Connection Tools, leak tests are more reliable and
consistent - if a leak test fails, the leak is not from the
point of connection.

° Warranty claims are inherently expensive,
especially when they involve an engine or battery.
Precision engineered tools provide the highest quality
« Improve Quality of Test connection and seal for accurate testing.

° Improve Quality of Test by replicating the
real-world connections on the engines. This gives
operators a better representation of the engine’s
performance once installed in the vehicle. Many
in-house solutions can mask leaks instead of
identifying them.

For more information on
FasTest Vehicle System Connection Tools, please visit:

www.fastestinc.com
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FASTEST

Leak Test Connection Tools
for Every Port & Thread

e 7

Accurate Connection & Seal Reduce Repetitive Motion Injuries Safely Connect in Seconds
Precision engineered tools provide the Easy-to-use one hand operation, eliminate the FasTest's ergonomic tools instantly attach

highest quality connection and seal for painful twisting motions of standard fittings. to ports and threads - no Wl’en?hesl thread
accurate testing tape, or sealants for a leak-tight seal.

Safety First Durable Connection Tools Quality Tools, Quality Tests
Multiple safety features are included in Engineered for precision and durability to Engineered for the highest quality
every tool, including pressure assisted withstand rigorous testing environments. connection and seal. Reduce False Failures
sealing technology. caused at the connection points.

fastestinc.com
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WEB | www.FloydBell.com
TEL | 888-FLOYD-BELL

FLOYD BELL INC.

720 Dearborn Park Ln.
Columbus, OH 43085

LOYD BELL INC. is an American manufacturer of high-quality audible products. Known best for the Audiolarm

line of piezoelectric alarms, our products are made to withstand harsh industrial environments and provide audible

alerts in loud ambient noise environments. In addition to piezo buzzers, Floyd Bell also manufactures panel-mount
LED indicators (Turbo Light) and Combination light & alarm products (Twin Turbo). Most recently, we have developed
the Announcer line of products, which are pre-programmed speakers capable of storing and playing high-quality audio and
voice alerts.

Floyd Bell Inc. has become the world’s leading piezo
electric audible alarm company. Our alarms are
omnipresent. For example, they can be found on every
ocean, lake, and river around the world. Our agriculture
and farm machinery alarms help plant and harvest the
planet’s crops. Our recreational alarms can be heard on
almost every golf course, amusement park, casino, and
arcade. Our public utility alarms are found in most major
power plants, as well as water and sewage treatment plants.
Our public transportation alarms are found in most of
the world’s airports, as well as in bus, rail and subway
terminals, and the vehicles that serve them.

Our restaurant equipment and foodservice alarms

are found in most major hotels and restaurants. Our
construction equipment alarms are found at most
building sites. Our automotive and truck alarms are
found on practically every highway. Our electronic
telephone ringers are found in communications
equipment, including that aboard Air Force One. The
United States Air force, Army, Navy and Marines also use
our alarms. And finally, our products have helped NASA
explore beyond our world.

Customer satisfaction is our most important
asset and the primary reason for our success.

Our staff is dedicated to extending our
tradition of excellence to customer service,
product design, and manufacturing.

e Fond Bell Inc

SOUND SOLUTIONS
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GETTING
YOUR ,
ATTENTION
IS our job. >

LOUD & BRIGHT

attention-getting devices.

Floyd Bell offers an Extensive and Diverse Line of Products

Announcer Programmable Speakers in both panel-mount and stand-alone
NEW!§  styles. Up to 115dB!
CAN Alarm A large, super-loud intelligent alarm that can be controlled on

any CAN J1939 network.
Audiolarm The most widely-used industrial piezo alarm in the world.
M-80 The original high-output piezo alarm in a small footprint. . AN-450 Announcer
Turbo Small, front-mount panel alarm that is half-the-size and twice-as- -

loud as industry counterparts. = )
Turbo Light High intensity panel LED indicator available in 5 different colors. -
Ultra A rear-mount piezo alarm that is 12 dB louder and 1000 Hz lower

than industry counterparts.
Twin Turbo A panel mount lighted piezo alarm that combines bright light with loud sound.

For our complete line of products, ':'..
visit www.FloydBell.com or call . Floyd Bell Inc
1-888-FLOYD-BELL 2
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3D Printing & CAD

Going Mainstream:

Additive Manufacturing
Bolsters Production Methods

Additive manufacturing is making its way into the mainstream. Companies like
igus are mastering new materials and integrating AM services to bolster value

generation.

by Rehana Begg, Senior Editor

dditive manufacturing is
blossoming as a serious
contender in the mature
industrial business envi-
ronment.

This much was clear when an entire
pavilion was dedicated to AM at the IMTS
2022 show in Chicago (Sept. 12-17). Add
to that the fact that AM technologies were
prevalent across pavilions, from metal
working and metal removal to compo-
nents for NASA’s Artemis moon program
and advances in hybrid technology (inte-
grating additive and subtractive).

The global AM market is projected
to grow from $18.33 billion in 2022 to
$83.90 billion by 2029, according to For-
tune Business Insights. The data correlate
with how value chains are evolving with
natural pressures brought on by advanced
technologies, while reacting to a need to
develop integrated manufacturing sys-
tems, say analysts.

That is not to say that there are no
obstacles to overcome, noted Stephen
LaMarca, a technology analyst with
AMT (The Association for Manufacturing
Technology) who participated in a virtual
roundtable during National Manufactur-
ing Week (Oct. 7-14). The economics for
high volume AM products don’t always
add up.

Also co-host of the AMT Tech Trends
podcast, LaMarca counted three enduring
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AT A GLANCE:

¢ Thanks to fast production, low
costs and high design flexibility,
additive manufacturing (a.k.a.
3D printing) is no longer in its
infancy.

A leading manufacturer of
high-performance motion
plastics, igus, has for years been
selling 3D-printed components
into printers. The company is
extending the line of business
with enhanced AM services.

Best known for accelerating
prototyping, AM allows
manufacturers to explore new
design features and create
custom products at no extra
cost.

roadblocks for manufacturers: materials,
standards and integration.

“Materials availability and supply was
really bolstered by standards coming
forward and being developed for AM,”
LaMarca said. “The biggest roadblock
still is the integration—the acceptance of
additive in the rest of the manufacturing
industry”

These limitations are steadily being
overcome through commercially viable
innovation in technologies, raw materials
and end uses, he said.

Show, Don't Tell
For a case in point, look no further than

igus, a manufacturer of high-performance
motion plastics, that is demonstrating how
an established, global operation with a
tradition of injection molding is expand-
ing opportunities harnessed from AM
technologies.

According to Nicole Lang, iglide prod-
uct manager at igus, the company’s 3D
printing business was initiated about six
years ago, when colleagues at the igus
factory and R&D facility in Cologne,
Germany identified a need to help cus-
tomers through their product develop-
ment stages.

“Whether [a customer] only needed
500 pieces, or if they weren’t really set
on the design, igus wanted to develop
a faster way to get the parts to test, but
still offer the advantage of an iglide mate-
rial explained Lang. “We worked hard
to develop 3D-printed materials, whether
it be filament or SLS (selective laser sin-
tering) powders for our laser sintering
service, or now that we have a new DLP
resin. It was important for us to develop
materials that weren’t on the market as
a standard ABS filament or traditional
3D-printing materials”

To meet these goals, igus developed
highly wear-resistant 3D-printed mate-
rials made of high-performance polymers
that share the same corrosion-resistant,
dry-running (no lubrication needed)
properties as the company’s signature
iglide bearings, and were tested with the
same rigor, said Lang.

MACHINE DESIGN




At first igus offered materials for 3D
printing for those entities with desktop
printers and who had the facility to pro-
cess FDM printed parts, but soon rec-
ognized there was an opportunity for
clients that produce larger quantities,
recalled Lang. The 3D printing business
unit grew from being a process and service
provider to a fully operational business.
The East Providence, R.I. facility where
Lang works is replete with SLS printers
and an FDM printer.

Plans to grow the business in the
U.S. are in the offing; Lang pointed to
an online service that allows a user to
upload a CAD model and order parts that
come directly off the SLS print service. In
addition, CAD configuration tools pro-
vide the technical benefit of having a user
design a custom gear, for example. The
ability to customize is especially helpful
for applications where wear-resistance is
needed and where clients need advice,
Lang said.

GO TO MACHINEDESIGN.COM
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The aerospace
industry, in particular,
has been a trailblazer in
the use of 3D printing and
benefits greatly from the
versatility of 3D printing.”

Deposition Precision and
Repeatability

AM can offer benefits where tradi-
tional manufacturing falls short. As a
manufacturing method, AM has come
a long way from being associated with
prototyping and R&D modeling software
and best-in-class characteristics; depo-
sition precision and repeatability have
altered the way companies design and
select materials; and it informs the way
products can be distributed, sold and
serviced.

Lang said igus has no shortage of
examples by industry—from aerospace

Motion plastics specialist igus
develops extremely strong
filament for 3D printing.
Reinforced with carbon fiber, the
3D printing filament igumid P190
is lightweight, lubrication-free and
corrosion-free. igus GmbH

to automotive and the medical industry.
The aerospace industry, in particular,
has been a trailblazer in the use of 3D
printing and benefits greatly from the
versatility of 3D printing, she said. One
of igus’ customers, who was accustomed
to using an igus brand and materials for
lightweighting, had been prototyping
components for aircraft interior appli-
cations, but was not completely satisfied
with their design.

“They had used igus iglide materials in
the past, and are happy with them because
of their lightweight characteristics,” said
Lang. “We worked with them and went
through many design changes. We 3D
printed four different versions of a part
for them throughout the product design
stages, and we worked with them in the
development of their product by printing
the parts. We actually did some machining
of parts as well. So, we have this full scope
to help with all of these different changes
that could potentially happen”
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In my opinion, the most disruptive thing about additive manufacturing is that it took
a huge chunk—the most difficult, painful part of the workflow, going from design to
physical part—maybe not out of the equation, but it is certainly reduced.”

Another customer needed special
geometries for gears. However, the prod-
uct did not warrant the investment in an
injection-molding tool, explained Lang,
and igus could instead 3D print the gears
with the required wear resistance every
six to eight weeks as needed.

“They could order 55 gears with three
different geometries, and it would be
much more cost effective for them,” she
said. “They didn’t want to invest in an
injection mold and they needed the parts
fairly quickly, because they don’t always
know when they’re going to have demand
or need for more. This was the perfect fit
for them.”

Agile Production

If additive manufacturing is useful
for designing the form, it has proven
its place in testing functionality, too. An
automotive customer needed a custom
linkage but was unsure how long the
linkage needed to be or where the wall
studs needed to be positioned. “We were
able to work with them through that pro-
cess before we went to injection molding
for much larger production quantities,”
she said.

In Lang’s examples, the additional
value generated through 3D printing
methods outweigh concerns about higher
production costs. Analysts like LaMarca

would add that in engineering-intensive
businesses, where the need to acceler-
ate prototyping and explore new design
features at low cost or no extra cost is
essential, AM is pulling its weight as a
competitive advantage. The same holds
true for the ability to compete in short-
run production of new parts and spare
parts for legacy systems.

“In my opinion, the most disruptive
thing about additive manufacturing is that
it took a huge chunk—the most difficult,
painful part of the workflow, going from
design to physical part—maybe not out of
the equation, but it is certainly reduced,”
LaMarca said. m

Nicole Lang, iglide product manager, igus, relays the properties of bearings and associated plastic technologies at a press tour of the igus
facility in East Providence, R.l. igus GmbH
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PERFORMANCE | nfodanes
EMAIL | info@pi-usa.us
N TEL | 508-832-3456
AU T Q M AT IO FAX | 508-832-0506
PI manufactures world-class precision motion and automation systems including air bearings, hexapods, and piezo drives at

locations in USA, Europe, and Asia. Headquartered in Germany, the privately held company employs more than 1,400 people
worldwide and provides global support to its customers who are leaders in high-tech industries and research fields.

PRODUCTS & MARKETS Relying on our ever-evolving patent and technology portfolio,
our products make the seemingly impossible possible and are

trusted by experts for applications in:

For 5+ decades, PT’s solutions have enabled customers
around the world to increase their productivity and
technological advantage. With a large aggregate of

. ) « Optics, Silicon Photonics o Medical Engineering
standard precision motion products and proven ) ] )
. . . - . o Industrial Automation o Semiconductors
methodologies, PI can quickly modify existing designs
or provide a custom OEM solution for your application * Bio/Nanotech * Quantum Computing
from sensors, transducers and stages, to auto-focus units, « Aerospace * Big Science
fast alignment systems, to multi-axis automation. o Life Sciences

Products include Industrial Motion Controllers, Air Bearings,

Hexapod Robots, Gantry Systems, Photonics Alignment Systems,
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Microscope Stages, Piezo Nanopositioning Stages, Linear Stages
for Automation, Rotary Stages, Goniometers, Piezo Controllers,

gl

; LB r - ~  Piezo Actuator / Motors and Piezo Transducers.
In 2021/2, PI has been investing S60M+ to keep up with the huge global demand for its preducts.

Gantry Stages & Automation Sub-Systems
for Highest Speed and Precision

Motion & automation solutions based on:
m Air Bearings and/or Mechanical Bearings
m Standard and Custom Gantries
m EtherCat™-based Motion Controllers
m Cartesian Robots and Hexapods
m Linear Motors, Voice Coil, Piezo Drives

3 - 6-DOF air bearing
motion systems for

Combination of gantry linear robot and two Hexapod 6-DOF alignment systems precision alignment

for fast automated testing of photonics components

Ultra-high precision Fast Z-focus control
rotary stages with nanopositioning

air bearings and stage with voice
mechanical coil motor

bearings

L See PI's solutions SPIE PHOTONICS
L ]

ITS
Physik Instrumente POSSIBLE @ inBooth 3317 at WEST
WWWw.pi-usa.us

(508) 832-3456
AskP|@pi-usa.us 50 Years Experience | Design Centers in USA, Europe, Asia | Global Support | 1400+ Employees in 15 Countries

ENABLING INNOVATION SINCE 1970
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Modular DIN Enclosures Provide
Flexible Design Capabilities

Industrial control and operational electrical and
electronics systems engineers must continually
adapt their designs to the needs of a wide range
of applications. Modular DIN enclosure systems
have been developed to help make these designs
adapt more easily.

Today’s industrial designs are more varied and
complex than ever before. Everything from
industrial machines and equipment to electronic
control system applications requires specific
approaches that allow engineers to design more
compact systems without sacrificing capabilities.
When dealing with a variety of engineers in
different industries, a modular approach to DIN
enclosures can become a real benefit, allowing
for the broadest amount of flexibility through the
use of snap-together designs.

The flexibility of modular DIN enclosures,

such as the KV 4600 from Altech, supports the
extensive capabilities design engineers require
in the market. DIN enclosure applications are
limitless and are available to work with all
electromechanical devices including relays,
sensing and monitoring devices, transducers,
and printed circuit boards. Once your design
team decides the parameters needed for your
application, enclosure configuration can match
those requirements.

Enclosure Design

Altech’s KV 4600 is available where the enclosure
bottom is separated into two functional units
(see Figure 1). This approach allows users to
install an additional PCB within the bottom
assembly. Manufacturers gain the ability to use
this additional board to create independent
interfaces or communications components for
module networking.

Additional modifications can be incorporated
through separate milling or molding-in of custom

Sponsored by
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Modular DIN Enclosures Provide Flexible Design Capabilities

Figure 1: Shown is the modular enclosure design approach
used to provide flexibility to the design engineer.

openings for different types of connectors or
ports that are needed for a range of standard or
future communications interfaces. The overall
aim in the design of these DIN enclosures is to
provide simple integration into the front face
or the side of the enclosure, depending on
application requirements.

Light conductors, grounding springs, and

tiltable front covers can also help manufacturers
that need to provide status indication or
manipulation protection to their systems. For
example, when light conductors are incorporated
with terminal connections, device faults can
easily be located. Using flexibility as the focus,
the KV 4600 modular DIN enclosures were
designed with the broadest number of options
and capabilities.

Connection Variations

DIN enclosures must be able to accommodate a
wide range of functions and formats, including
the handling of both fixed push-in terminals
and pluggable push-in terminals (see Figure 2).

e
e i e
4

Figure 2: Capable of incorporating fixed push-in terminals

and pluggable push-in terminals allows these enclosures to
fit into multiple applications.
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Adapting to the needs of the latest applications
often means that terminals must offer high
signal densities to the user while taking up

the least amount of real estate. Fixed push-in
terminals, for example, provide more connection
with minimal width—up to 40 pins per 22.5mm
module. Available for use with reflow soldering
processes, the terminals comein 4-, 6-, 8-, and
10-pin versions in 3.5mm or 5.08mm pin spacing.

Pluggable terminal connections can be arranged
in a line to permit the user to incorporate
prewired leads to be created. This approach
saves installation time and improves connection
handling during maintenance and repair
operations. Optionally available coding of

the individual terminal blocks further aids in
avoiding wiring errors.

Tool-free conductor installation technology
supports the modular terminal technology
making wiring quicker, easier, and more reliable.
The KV 4600 system of DIN enclosures also
provide an optional integrated plug removal aid
that allows for convenient unlocking of terminal
blocks individually. Integrated terminal-to-
connection wires from outside the enclosure

to the PC boards inside the enclosure are also
possible.

While most industrial DIN enclosures provide
only side-facing terminal blocks that can be
hard to reach during installation, maintenance,
and analysis, the KV 4600 provides front
accessibility of the terminal blocks instead. The
large front area provides space for engineers

to design-in easy access for more flexible
arrangement of terminals including common
communications interfaces such as RJ45, D-Sub,
USB, light conductors, radio, and NFC. Quick
and easy diagnosis is supported through the
use of integrated test points for each terminal.
Furthermore, the space-saving solution offers
sufficient space for the individual labeling of the
terminal points.

Sponsored by
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Figure 3: The open design allows for maximum PCB
surface use.

PC Boards

Because the PC boards are mounted
perpendicular to the DIN rail, design engineers
are able to integrate up to two circuit boards
inside a single enclosure. Also, the location of
the PC boards permits the entire surface to be
available for layout—they are not blocked by

the terminals. Circuit boards offer a surface

area of up to 9500 mm2, which allows for
multiple applications within a cost-effective
design (see Figure 3). Engineers can easily
design-in features not possible when using other
enclosure systems. An optional rail bus that uses
the company’s In-Rail-Bus mounting design
quickly snaps into place, providing power, signal,
and data transfer capabilities.

Making common bus concepts available for
incorporating into the assembly, the enclosures
support integrated test points for on-site
analysis access. A variant of the KV 4600

series, the 1/0 electronics enclosure, offers a
compact module width of 12.5mm and a depth

MACHINE DESIGN
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of 66mm. This is perfect for modern control Since these enclosures offer a large surface area

systems as well as industrial loT applications in to work with, they provide an unusual amount of

process engineering, discrete manufacturing, space for abrasion-resistant laser markings and

or other situations where space is limited. The pad or digital printing processes depending on

I/0 electronic enclosure offers up to 20 1/0 per user needs. Various methods can be used to code

module with five slots per board. The enclosure the individual terminal blocks incorporated into

also allows for connecting elements that are the system to eliminate wiring errors. In addition,

separately available, making it possible to link Altech offers enclosures molded in custom colors

the individual modules if device systems are when ordered in OEM quantities.

managed in a decentralized manner.

When considering your application’s Conclusion

environmental needs—including shock and Working with the right supplier gives your

vibration—be sure to focus on every component. engineers the greatest number of options,

For example, designs that tout vibration-resistant  providing the design flexibility necessary

mounts for the PC board may notinclude that in today’s shifting markets. When it comes

same protection in their fixed or pluggable to adapting to a wide variety of customer

interconnections. The KV 4600 includes requirements, having a single source will

vibration-resistant connection of the conductors save time and money. The modular approach

as well as the PC boards. to enclosure design and development puts
creativity back into the hands of the engineers

Marking Capabilities rather than the supplier.

Marking capabilities for the modular DIN
enclosure system are varied.

Figure 4: Printing can be added to the enclosure housing
and cover to provide terminal marking, specifications or
other information for application specific customization.

Sponsored by
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-:-‘:..h"”"‘* WEB | www.harmonicdrive.net
T——— EMAIL | marketing@harmonicdrive.net
= | D R |VE I_I_C TEL | 978-532-1800

New U.S. Headquarters, Beverly, MA

ission Statement: Harmonic Drive’s NEW PRODUCT:
mission is to provide motion control Actuator with Integrated Servo Drive

solutions that give our customers a
| Fl

Standard FHA-C Mini Actuator Full Size Servo Drive

competitive advantage. To accomplish this, we
continually invest in the growth of our employees and
in our company’s capabilities.

What we do: Harmonic Drive, LLC engineers and
manufactures precision servo actuators, gearheads
and gear component sets. We work closely with
companies of all sizes to understand their application

requirements and provide a standard or, in most cases, TYPICAL APPLICATIONS:

a custom-engineered solution to enable the success of

HA-C Mini Actuator WITH Drive

Robotics: Industrial, Semiconductor & Flat Panel, Humanoid

their design project.

Our engineering department truly partners with our Medical: Surgical Robots, Medical Imaging including CT Scan,
customers. We love challenges, and work to provide Therapeutic, Prosthetics, Laboratory Automation, Exoskeleton
realistic, timely solutions. Experienced application

engineers with expertise in motion control are Defense: Unmanned Vehicles, Weapon Stations, Antenna
available to assist you with your concept and detailed Pointing

designs. Our design service is provided free of charge
in most cases. We love what we do and are eager to
share our knowledge and passion with our customers.

Aerospace: Solar Array Drives, Antenna Pointing, Valve
Actuators, Lunar and Interplanetary Rovers

Harmonic Drive products are customizable. In fact, Machine Tool: Milling Head, Tool Changer, Rotary Table,
most of our customers use gears or actuators that are Grinding, B & C Axis on a Variety of Machine Tools
designed and manufactured specifically for them.

With over 60 years of experience, our expert
engineering and production teams develop enabling
technologies and products to meet the needs of an
evolving motion-control market. Our high-precision, ' Harmonie
zero-backlash Harmonic Drive® actuators and gears AR ‘ Drive SE
have, and continue to, play critical roles in precision
motion control.

Global Manufacturing and Engineering: The
Harmonic Drive Group Companies are comprised
of Harmonic Drive, LLC (United States), Harmonic
Drive Systems, Inc. (Japan) and Harmonic Drive SE

(Germany). We have shared core values, product
designs and quality standards. State of the art
manufacturing facilities in the US, Japan and Germany
enable us to locally serve the needs of our customers

providing high quality, precision, and reliability mh ‘ H M CD ° ®
around the globe. OVCDRY amlonl rlve
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SImplify.

SHA Rotary Actuator with Integrated Servo Drive

The Servo
Drive is Inside!
3#;

The SHA-IDT Series is a family of compact actuators that deliver high torque with exceptional accuracy and
repeatability. These hollow shaft servo actuators feature Harmonic Drive® precision strain wave gears combined with
a brushless servomotor, a brake, two magnetic absolute encoders and an integrated servo drive with CANopen®
communication. This revolutionary product eliminates the need for an external drive and greatly simplifies wiring yet
delivers high-positional accuracy and torsional stiffness in a compact housing.

« Actuator + Integrated Servo Drive utilizing CANopen®  Panel Mount Connectors with radial and axial options
communication * Dual Absolute Encoders
* 48 VDC nominal supply voltage  Output Encoder: 16bit (65,536 cpr) resolution
* A single cable with only 4 conductors is needed: * Input Encoder: 17bit (131,072 cpr) resolution
CANH, CANL, +48VDC, 0VvDC  Control Modes include: Torque, Velocity, and Position
« Zero Backlash Control, CSP, CSV, CST

a% - | HarmonicDrive®

42 Dunham Ridge, Beverly, MA 01915 | 800.921.3332 | www.HarmonicDrive.net

Harmonic Drive is a registered trademark of Harmonic Drive LLC. CANopen is a registered trademark of CAN in Automation.
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ABOUT US

At igus®, we have been developing and manufacturing
tribologically-engineered plastic components for over 50
years. We are a family-owned and operated company, and
remain committed to using our innovative materials to
develop creative solutions for customers while exceeding
expectations through our quick and reliable service.

Our Mission: Improve all types of motion with motion
plastics, while maintaining a carbon-neutral footprint and
being the easiest company to work with.

HIGH-PERFORMANCE MOTION PLASTICS
We center our business around four main product lines that
are focused on the idea of “motion plastics™

o e-chain® cable carriers
« chainflex® continuous-flex cables
o iglide® dry-running bearings

o drylin® linear bearings and guides

We extensively test all of our products under real-world
conditions in our 41,000-square-foot testing facility in
Germany. The test data is compiled and then uploaded

into our online tools and service-life calculators to enable
customers to find the best material and component for their
specific application. With over 80,000 products available from
stock within our Rhode Island warehouse, were able to ship
up to 96% of orders within 24 hours.

WEB | www.igus.com
EMAIL | sales@igus.com
TEL | 800-521-2747

257 Ferris Avenue
Rumford, Rl 02916

TIRELESSLY SERVING OUR CUSTOMERS

At igus, nothing is more important to us than our customers.
We often refer to the customer as our sun—the center of

our universe; the light that guides us towards excellence.

We organize our teams around the customer to quickly
implement their ideas and meet their unique specifications,
even when it requires innovation, since our success is
dependent upon their success.

Our team of sales engineers is available from 8AM to 5PM,
coast to coast, with a dedicated team of technical sales experts
located across North America for quick on-site assistance

or installation and engineering services. We also offer
complimentary online CAD files and extensive free product
samples.

FOSTERING THE FUTURE OF ENGINEERING

In addition to providing customers with reliable, high-
performance products and superior customer service, we also
believe in the importance of fostering the mechanical design
ideas of students. Through our Y.E.S. (Young Engineers
Support) Program, we donate free products to robotics
competitions, schools, and hundreds of thousands of students
worldwide.

OUR COMMITMENT TO SUSTAINABILITY

Being a producer of plastic components, reducing our
environmental impact has become a primary focus for us. To
that end, we recycle and reuse 99% of our plastic waste. We
have also made the switch to exclusively green electricity and
climate-neutral gas, and plan to reach CO2 neutrality by 2025.
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Advanced Machine
Engineering:
Technology Changes are
Driving Transformation

A digital thread approach to engineering encourages collaboration among
engineering disciplines and leads to a simulation-driven digital twin.

by Rahul Garg, Vice President for Industrial Machinery and Heavy Equipment Industry

he industrial machin-
ery landscape is rife with
unprecedented challeng-
es—supply chain shortages,
labor scarcity and entrepre-
neurial market disruptions. At the same
time, machine builders are tackling out-
dated legacy processes and technologies
that threaten growth. These combined
industry megatrends are pressing machine
builders to rethink how they respond to
fluctuating market demands while opti-
mizing quality to remain competitive.

At the same time, changing consumer
preferences are driving product manu-
facturers’ need for highly agile, flexible
machines capable of creating a wide
range of products. Smarter machines are
required that integrate hardware, software
and services into one cohesive environ-
ment. Machine builders need greater
automation to drive higher efficiencies
into their processes while competitively
differentiating themselves. Moreover,
automation can increase sustainability
within their operations while promot-
ing the sustainability goals of their end
customers.

All these trends are motivating machine
builders to transform their day-to-day
practices digitally. By implementing a
digital thread approach to engineering,
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machine builders can rapidly deliver
tomorrow’s highly complex machines,
gaining a competitive advantage against
those unencumbered by legacy processes.
The digital thread approach takes the
form of Advanced Machine Engineer-
ing to drive greater certainty in creating
next-generation machines. It leverages a
cloud-based methodology that encour-
ages collaboration among the fundamen-
tal engineering disciplines leading to a
simulation-driven digital twin. The result
is greater flexibility while improving qual-
ity and time-to-market.

Cloud-based, Multi-discipline
Collaboration

Advanced machine engineering lever-
ages the easy accessibility of the cloud to
create visibility across the many teams
needed to develop today’s smart machines.
It encompasses all the engineering disci-
plines—mechanical, electrical, electronics
and software engineering—and merges
them into a single source of truth via the
cloud. In addition, the approach maxi-
mizes data reuse and supports an inte-
grated change process to ensure a standard
delivery process.

Engineering teams can now store,
access and utilize real-time dashboards,
schedules and documents at any time,

AT A GLANCE:

* By adopting a digital thread
approach to engineering,
machine builders can speed up
delivery of tomorrow’s highly
complex machines and gain a
competitive advantage.

Advanced machine engineering
fosters visibility from the get-

go; machine builders are able
to capture and incorporate
design feedback from
numerous internal and external
stakeholders.

The author discusses how

the virtual process, based on
simulation and the digital twin,
benefits the entire development
and deployment of an advanced
machine.

from anywhere. It drives efficiency
into the machine development process,
boosting overall productivity. In addi-
tion, machine builders can concur-
rently capture and incorporate design
feedback from numerous internal and
external stakeholders. This ensures the
creation of the most effective machines
possible while avoiding delays and man-
aging product costs. By incorporating
feedback earlier into the design process,
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machine builders can also account for
supply chain issues and source materials
from outside vendors.

Simulation-driven Digital Twin &
Virtual Commissioning

Cloud-based technology is a criti-
cal enabler for creating the digital twin
in advanced machine engineering. By
streamlining communication between
disciplines, the cloud encourages the shar-
ing of data vital to creating a comprehen-
sive digital twin of the future machine.
The multi-disciplinary model of the
proposed machine connects mechani-
cal, electrical and automation engineers to
evaluate performance, energy use, output
and other key indicators. Then a digital
twin can simulate everything virtually,
reducing the need for costly and time-
consuming physical prototyping. The
virtual process, based on simulation and
the digital twin, offers benefits across the
entire development and deployment of an
advanced machine:

o Design: Machine builders can use
the cloud-based digital twin to
simulate models and test thousands
of features against thousands of
requirements. That leads to finding
errors earlier in the design process
while pushing the creative boundar-
ies of manufacturing.

o Testing: The virtual analysis is
enhanced through closed-loop test-

ing, where artificial intelligence and
machine learning algorithms identify
potential improvements—ensuring
the production of the most flexible
and optimized machines.

o Manufacturing: When it is time to
commission the machine for the fac-
tory floor, advanced machine engi-
neering supports testing the PLC
code in a virtual world running on
the digital twin. The result is stream-
lined, stress-free physical commis-
sioning. Virtual commissioning can
ensure your PLC code is tested and
evaluated before getting it on a physi-
cal machine. A machine crash in the
digital world costs nothing.

o Lifecycle: When customer require-
ments change, machine builders
have an easily accessible process
for updating machine programming
logic or refreshing machine models
using the digital twin and simulation.

Modular Design Leads to Mass
Customization

Advanced machine engineering pro-
vides the foundation for true modular
design with cloud collaboration and the
digital twin. This setup is a highly desir-
able approach where machine information
and specifications are contained within
modular “blocks” These blocks can be
reused across projects and customized to
fit customer expectations. For example,

N
Advanced machine engineering leverages the easy accessibility of the cloud to create
visibility across the many teams needed to develop today's smart machines. Siemens
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engineers can open a block that contains
a preexisting machine’s bill of material.
They then can re-save the block as a new
project and alter it to include updated
parts or components that meet a cus-
tomer’s specifications.

Using modular design, machine build-
ers have a cost-effective path to scale for
mass customization. It is now possible to
produce highly differentiated machines
quickly and cost-effectively from a shared
set of modules.

As a result, machine builders can accel-
erate their bid times and respond to a
larger number of inquiries and deliver a
larger number of orders, expanding their
business’s profitability. Modular design is
also vital for rapid machine configuration.
When customer requirements change,
machine builders have an easily acces-
sible process for updating machine pro-
gramming logic or refreshing machine
models. It is also possible to trace design
iterations and understand why specific
decisions must be made. The digital twin
of machinery makes all this possible by
offering a virtual mockup of a machine,
where machine data can readily be refer-
enced and updated.

Delivering Complex Machines
Successfully

Advanced machine engineering gives
machine builders the powerful capabilities
needed to survive and thrive in today’s
demanding industrial landscape. Integrat-
ing all the engineering disciplines empow-
ers collaboration across the design teams
through real-time cloud tools.

The result is the comprehensive digi-
tal twin of the machine that supports
sophisticated simulation to create opti-
mized machines without the need for
physical prototyping. In addition, this
method creates an environment for true
modular design, where machine builders
can quickly and cost-effectively adapt to
shifting market requirements. Altogether,
advanced machine engineering enhances
machine builders’ productivity, speed-to-
market and quality, helping them win big
in the market every time. B
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Creating A Better Tomorrow

REGAL REXNORD™
INDUSTRIAL POWERTRAIN

POWERFUL CUSTOM-ENGINEERED
ASSETS TO DRIVE APPLICATION
EFFICIENCY, PERFORMANCE, AND
RELIABILITY

Regal Rexnord's Industrial Powertrain is
an end-to-end electromechanical solution
based on your level of need.

e Save time acquiring
product with one
company

® Lower shipping and

@? fulfillment costs
Choose the solution tier that best fits * Reduce operational
your business goals: complexity and inventory

¢ Bundled Solutions — Simplify
product acquisition with one source
for power transmission needs. Trust
Regal Rexnord products, conveniently
bundled together, to reliably convert
power into motion.

Eliminate in-house
engineering for product selection

® Receive access to expertise

.. . ifi I 1 1 Regal
e Optimized Solutions —\We partner Tpec'f'c toyour m(:fgs_try/app“catlon Regnord
. ) . ¢ |ncrease energy efficiency .
with _you to tailor engmeered_ to reach sustainability goals Industrial
solutions throughout the entire power e Reduced inventory holding through Powertrain

transmission system customized to
your specific application.

product standardization
e Extended warranty
¢ Intelligent Solutions — Combine o
our reliable products and optimized E im
solutions with intelligent digital B
solutions to help prevent failures before

® |ncrease efficiency via automation
they occur.

e (ain predictive product failure
notification

MORE THAN JUST PRODUCTS

Regal Rexnord also provides the
expertise to find the best product
combinations for your application. It
includes thought-out solutions from
experienced engineers who are well-
versed in industry trends.

e Bypass manual tasks and
implement digital solutions

e Make data-driven decisions
and see status in one
dashboard

From application engineering and
system design to job site installation
and monitoring, we deliver the
complete package.



INDUSTRY SOLUTIONS AND
PRODUCT PORTFOLIO

The Regal Rexnord product portfolio spans many industries. From light-duty applications for unit
material handling and food & beverage, to heavy industry such as mining and cement, we offer
solutions for all torque ranges.

Cooling Towers

Durable, corrosion-
resistant solutions

that prevent costly
maintenance, repairs,
and shutdowns in harsh
chemical environments.

Bucket Elevator

Solutions that make

bucket elevators safer, Material Handling

easier to maintain, and Solutions designed

more cost-effective. to reduce energy
consumption, provide for
increased mechanical
protection and
improve overall
performance

in critical
applications.

Additional Industries of Focus
e Mining

* Metals

e Food

e Beverage

e Power generation

e Renewable energies

Speak with an expert to

learn more! Contact us at
powertrain @regalrexnord.com
or schedule a meeting at:
regalrexnord.com/powertrain

Regal Rexnord is a trademark of Regal Rexnord Corporation or one of its affiliated companies. ' R IR In d
© 2022 Regal Rexnord Corporation, All Rights Reserved. MCSSP22130E ¢ Form# 10538E ‘ , ega E)\ Or
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KEYSTONE

ELECTRONICS CORP

WEB | www.keyelco.com

EMAIL | kec@keyelco.com
TEL | 800-221-5510
FAX | 516-328-1080

QUALITY INTERCONNECT COMPONENTS AND ELECTRONIC HARDWARE

eading-edge technology and precision manufacturing

have defined Keystone’s performance as a world-class

manufacturer of precision electronic interconnect
components and hardware since 1950.

We manufacture precision stampings, in metallic or non-
metallic materials for all industries, and are specialists in
progressive dies, four slides, wire forming, in-die tapping,

and high-speed blanking. Screw machine products are made
with automatic machinery and support equipment to produce
precision turnings from .020” to 1.00” diameters. Our assembly
procedures include eyeleting, riveting, staking, swaging,
inserting, crimping, and screw insertion, with automatic

and semi-automatic operations assembling components into
finished products.

Our Product Design Guide M70 features products that

are engineered specifically for use by OEM Designers and
Engineers who create and develop state-of-the-art electronic
products, instruments, and systems.

PRODUCT OVERVIEW

o Battery Clips, Contacts o Pins, Plugs Jacks and

and Holders Sockets

o Fuse Clips & Holders o PCBoard Hardware

o PCB Terminals and Test ¢ Multi-Purpose Hardware
Points o Terminal Boards and

 Spacers and Standoffs Strips

o Panel & Computer o LED Lens Caps and
Hardware Holders

While our catalog products meet most standard
requirements, modifications as well as custom fabrications
can be manufactured to meet customer-specific needs.

K-
SpacersieStantofts

Panel Hardware
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Battery Cligs, Contacts & H%I'Jgré

Fuse:Clips & Holders
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Keystone’s design and engineering experts are fully
integrated with our in-house precision tool and die shop.
Utilizing the latest CAD/CAM and 3D modeling software,
Keystone’s Custom Manufacturing Division provides close
tolerance Stamping, Machining, and Assembly services as
part of their quality control and responsive customer service.

Keystone’s Quality System is ISO 9001:2015 certified

by DNV Certification, Inc. under the RAB and RvA
accreditations. Our quality assurance program is in
accordance with these requirements and applies to all
standard and custom interconnect components and
hardware. Keystone is also RoHS and REACH compliant.
Keystone has USA headquarters with offices in Canada,
Europe, Australia, and Asia.

For more details, contact Keystone Sales at 800-221-5510,
Fax: 516-328-1080, Email: kec@keyelco.com. Visit
www.keyelco.com for our Dynamic catalog of products or to
request a copy of our Product Design Guide M70.

DESIGNERS & MANUFACTURERS

EYSTONE
ELECTRONICS CORP

www.keyelco.com
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MASS TRANSIT & THEIR ELECTRONICS

Featuring SMT & THM Test Points

Trains and other forms of mass transit have been moving people from place to place for
over 100 years. Monorails have driven their way into everything from airports, amusement
parks, casinos, shopping centers and zoos to city centers, campuses (both work and
university) and high-speed versions that are now connecting cities.

Today, almost all monorails are powered by electric motors fed by dual third rails, contact
wires or electrified channels attached to or enclosed in their guidance beams, but diesel-
powered monorail systems also exist.

Mass transit, via monorail, train, bus or other method utilizes a wide range of electronic
components and hardware to keep them running and on time.

Look closer and you'll find many Keystone products used to support the transportation
industry such as our featured SMT & THM Test Points as well as ® Pins, Plugs, Jacks &
Sockets ® LED Holders, Spacer & Lens Caps ® Spacers & Standoffs ® Panel Hardware
* UL Fuse Clips and Contacts

IT'S WHAT’S ON THE INSIDE THAT COUNTS

KEYSTONE

Designers & Manufacturers of Electronic Components and Hardware

View our Dynamic Catalog M70 at www.keyelco.com
(516) 328-7500 - (800) 221-5510

For More Details
See our Blog


http://www.keyelco.com
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KHK USA INC.

OVER 30,000 STOCK METRIC GEARS
AVAILABLE FROM KHK USA

HK USA Inc. is a premier

supplier of metric gearing,

offering over 30,000
standardized metric dimensioned
spur gears, helical gears, internal ring
gears, gear racks, straight, spiral &
zerol miter gears, screw gears, hypoid,
zerol, straight & spiral bevel gears,
screw gears, worms & wormwheels,
ratchets & pawls and right-angle
gearboxes, all designed for use in
industrial automation applications.
KHK’s excellence in producing quality
gearing for over 85 years has made
them a world-renowned brand. All
of the products produced by KHK
USA’s parent in Japan, are available
in the North American marketplace
from stock, direct from the factory.
With 24/7 online shopping and free
3D CAD models, KHK USA offers the
largest stock offering of metric gears in North America and
is ready to support all metric gear requirements.

The 30,000 configurations of metric gearing are produced
in various materials. KHK USA offers stainless steel & nylon
racks, and stainless steel & nylon pinions for washdown
applications. KHK USA has hardened CrMo alloy steel racks
and pinions available for long life and rugged durability.
Additionally, KHK USA offers wormwheels in cast iron, cast
bronze, aluminum bronze, acetal, & cast nylon and mating
worms in alloy steel, carbon steel and stainless steel.
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WEB | www.khkgears.us

EMAIL | info@khkgears.us
TEL | 516-248-3850
FAX | 516-248 4385

259 Elm Place
Mineola, NY 11501

KHK USA offers free 3D CAD model downloads for
all products and details the technical specifications for all
products at www.khkgears.us. The website also includes a
shopping cart feature that permits current pricing and
live inventory for 24/7/365 order placement. KHK USA’s
Factory Direct Shipping program allows for products to ship
directly from the manufacturing warehouse and arrive at the
customer’s front door within 3 business days for a fee of only
US$25 per order.

Quality Gears for Industrial Automation

'\ m
< e aus ,10_-...1.
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WEB | www.knf.com

EMAIL | knfusa@knf.com
TEL | 609-890-8600
NEUBERGER et
2 Black Forest Road, Trenton, NJ 08691

NF NEUBERGER is a leader in precision liquid and gas diaphragm pumps. The company has solved thousands of

design challenges for a variety of application tasks, including: waste handling; fluid supply, washing, replenishment,

ecirculation, and metering/dosing; needle washing and drying; aspiration; gas transfer; chamber evacuation; vacuum
roughing/backing; pneumatics; and degassing/debubbling.

» Right-sized projects. While other
companies turn away smaller opportunities,
KNF provides application-specific support for
large and small projects.

o Cost-effective balance. KNF assists
customers in balancing required performance,
product lifetime, and cost.

 Global support. We are where our customers
are.

o Long-term support. KNF has many
decades-long customer relationships. We are
areliable partner with reliable products that
we've innovated over time to continuously
serve evolving needs.

o Strong technical knowledge that goes well
beyond pumps. We have broad applications
MORE THAN JUST A PUMP and systems experience across many diverse
industries, including medical device and
diagnostics, environmental monitoring/
industrial hygiene, laboratory equipment,
printing, security and defense, semiconductor,

What really sets KNF apart from other pump companies? KNF is
a technology leader with over 300 patents and a solid reputation for
providing innovative, high performance, reliable products. However, this
is just the beginning:
energy, various process industries, and more.
o Sales engineers. Many of the KNF OEM sales team are engineers,
bringing technical expertise directly to customer interactions.

. . _ ) Contact us today or visit
« Solutions, not just pumps. By understanding customers

applications and specs, KNF strives to optimize not only our pump, knf.com/en/us/custom
but to also assist customers in optimizing their overall system. Our to experience why KNF is
job is to fit the pump to your application — not the application to a more than just a pump.

pump. In fact, over 90% of our business involves custom-engineered
pump solutions, numbering 3,000 custom adaptations each year.

o Significant engineering and trouble-shooting support behind
our field sales team. Customers often send in problematic systems
for testing. Whether the issue is related to the pump or another
system component, we'll provide a full report with analysis and
recommendations.
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HIGH
FLOW-TO-SIZE
RATIO

COMPACT, EFFICIENT
MICRO GAS PUMPS

Compact KNF micro gas diaphragm pumps offer an efficient and durable solution

for environmental and industrial hygiene monitoring, inkjet printing, medical device
and diagnostics, analytical instruments, and more. With flow rates ranging from

0.05 - 24 |/min, vacuum deeper than 29.6 inHg pressure up to 43.5 psig, and linear
flow vs. speed, these products are well-suited for portable and handheld applications.
Options include various materials, configurations, and motors to balance required
performance, lifetime, controllability, and cost.

knf.com/en/us/micro-diaphragm-pumps
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Vacuum Filter
Technology

Improves Uptime in Aluminum
Die Casting Foundries

Dexwet Filters developed a patented aluminum particle filter technology that
simplifies changeouts and reduces downtime.

by Clemens Sparowitz, President & COO, Dexwet Filters

n the production of modern and
complex aluminum structural
parts for the automotive indus-
try, vacuum support systems for
die casting units have come into
common use over the past two decades.
The larger, thinner-walled and more com-
plicated the automotive parts—from pow-
ertrain to chassis parts or battery hous-
ings—the greater the need to clear the
tool form, not only from air and gases but
also from other substances applied to the
tool throughout the process. In principle,
what does not exist in the form before the
injection of the liquid aluminum, cannot
end up as a deficiency of the part.
Many parts today could not be pro-
duced without a deep vacuum down to
10-20 mBar to satisfy quality and accept-
able scrap ratio. Dexwet Filters were
contacted in 2017 by the first foundry in
Germany to look at the identified filter
problem caused by old-tech steel wool pad
filters that are applied in the vacuum suc-
tion line to protect the vacuum valves and
pump from the debris that is sucked off.

The Industry Blind Spot

Asa common standard, these vacuum
filters are exchanged preventively once
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per shift, with an average machine down-
time of 30 minutes. With 20 shifts per
week, this task leads to the loss of up to 10
hours of production time per week. Three
warming shots are commonly done when
the machine is resuming operation, lead-
ing to 60 “warm-scrap” parts, which get
melted in again, causing a loss of overall
production time and a waste of energy.
A deeper analysis of the occurrence of
parts with quality deficiencies showed that
the ratio of quality deficient parts identi-
fied by final quality control departments
with X-ray increased in the second half
of the shift, indicating that vacuum filter
malfunction may be the root cause.

Solving the Problem

Over three R&D stages, Dexwet Fil-
ters developed their aluminum particle
filter technology from APF1 to APF2 and
the final industry solution SUPER-APE,
which has been awarded OEM (Original
Equipment Manufacturer) Part status for
the technology leading vacuum system
supplier Pfeiffer Vacuum.

Dexwet SUPER-APF vacuum filters
are permanent filters, with a stable filter
inlet consisting of nine filter layers with
a sophisticated and patented design. The

AT A GLANCE:

¢ The high-tech die casting
industry relies on old-school
steel-wool pad filters for
vacuum systems that lead to
unnecessary and long machine
downtimes and high cold and

warm scrap ratios.

Dexwet Filters devised a unique
method of filtration that protect
vacuum valves and pumps
from debris that is sucked off
components in the die casting
process.

first two APF versions allowed permanent
operation of the die casting unit for 2-3
days without machine downtime, and the
third and current version using Dexwet
SUPER-APF filters nearly doubled its
effectiveness.

Dexwet SUPER-APF normally gets
exchanged once per week in the ser-
vice shift and a maximum of one filter
exchange during the week. Such preven-
tive filter exchange is mandatorily dictated
by the vacuum system itself and not by
any general work direction, as standard
nowadays, because such rules cannot take
into account the specific conditions and
emission behavior of each die casting unit.

MACHINE DESIGN



Set box with filters. Dexwet

Why Old-Tech Filters Deteriorate Output Performance

The reason for fluctuations in output part quality caused by
“old-tech” steel-wool pad filters lies in the extreme conditions
within the vacuum suction line when the vacuum valve opens.
On the bottleneck of the suction line, particle speed hits the
sonar wall at 671 mph. Air and gases have to be let through,
while any oily particles and hot liquid aluminum particles have
to be captured to protect the vacuum valve, the most critical
component of any vacuum system.

When a vacuum valve fails, the die casting units may fall out
of operation for many days until replacement parts are sup-
plied, which is a critical reason to have two filter housings and
cartridges for each suction line.

When using steel pads as filters, and under extreme compres-
sion from under pressure, in combination with the maximum
possible particle speed, the orientation of the steel fibers of the
pads changes from each shot to the next, resulting in fluctuations
in the throughput behavior of the filters. As more debris gets
collected by the form-side filter over the shift, the effectiveness
of the vacuum system to always form the very same under pres-
sure conditions within the form is deteriorated, which causes
quality fluctuations.

ROI Within One Year

Implementing Dexwet SUPER-APF is a one-time invest-
ment with guaranteed ROI in less than one year. When the
filter cartridges need to be exchanged, users simply remove
the dirty filter cartridge and clean them at a central cleaning
station, rotating the cartridges in the foundry between their
three locations (one in the machine, one at the machine, one
clean in the central cleaning station). This reduces waste, but

GO TO MACHINEDESIGN.COM

dexwel
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much more importantly, allows users to gain valuable knowledge
from the analysis of the filtered material or filter cake, which
was not possible before.

Workflow Optimization

One set of replacement filters is always provided in a trans-
port box directly at the die casting unit for easy and swift filter
exchange. In case the vacuum system gives an alarm for preven-
tive filter exchange, the machinist can easily replace all filter
cartridges with machine downtime within 5-15 min. The clean
filters are taken from the box and the dirty ones are put back
into the box.

Filter inlet with filter cartridge. Dexwet
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This short downtime of less than 15
minutes avoids warming shots. And the
die casting unit can immediately resume
production of good parts. This eliminates
the necessity for warming shots and scraps
due to vacuum filter exchanges during the
whole shift week. At the end of the shift,
in case there was a filter exchange alarm,
the worker takes the transport box with
the dirty filters back to the cleaning sta-
tion, where a designated box with clean
filters is always provided, and should be
brought back to the mount at die casting
unit for the next exchange.

Filter Cake Analysis and Process
Gains
The workers designated to the filter

cleaning station play a very important
role yielding the highest returns from
using this technology. Since these filters
are in operation for three days up to a
whole shift week, the quantity and qual-
ity of the debris in the filter cake have to
be looked at like a drilling core through-
out its operation. This filter cake is a
compound of aluminum particles with
max. 0.5 mm particle size and various
forms of oily or waxy particles coming
from tool fats, separation liquids, silver
fat, etc.

Within a few weeks of doing the filter
cleaning, the worker designated for the
job will learn how to differentiate nor-
mal filter cakes from abnormal or strange
compositions. Such abnormalities must

for 1- 4 Suction Lines per Set

1
2
3 Valve Side Super-APF
4 Circlip Plier

5

Trans port Case

1 Form Side Super-APF Housing

2 Filter Cartridge Super-APF

SUPER - APF DIE CASTING UNIT SET

Form Side Super-APF Housing
Filter Cartridge Super-APF

1 Used Dexwet Filter Cartridge
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then be reported to the machinist, which
facilitates early flaw detection in the tool
and other system parameter calibrations
and dosing.

Dexwet SUPER-APF technology has
been designed to give valuable feedback
to the machinist to optimize the overall
effectiveness of each die casting unit. With
that, it helps to foster and improve process
stability and security, and, by extension,
helps to increase the overall weekly output
of high-quality parts for each die casting
unit while reducing energy and produc-
tion time waste.

Real Costs of Low-Tech Steel-Wool
Pad Technology is an Industry
Blind Spot

The real costs of “old-tech” steel wool
pad filters are the blind spot of the indus-
try because the direct costs of these cheap
filters were not recognized in the overall
cost structure of a foundry. Technology
leading companies are recognizing the
benefits; Georg Fischer (GF+), for exam-
ple, started using the technology early on
in 2017 and has since implemented the
filters in all of their foundries worldwide.

Offered as a Standard OEM
Component

Dexwet Filters partners with Pfeiffer
Vacuum, a global technology-leading vac-
uum system supplier and the only supplier
to date to measure the advantages of the
buildup of vacuum within the form using
Dexwet SUPER-APF technology. Their
patented two-tank vacuum system allows
for exact and accurate pressure measure-
ment within the form throughout the
microsecond injection cycle.

While the first tank sucks from the side
of the injection chamber, the second cycle
sets in the very same moment as the first
closes, providing the full vacuum capacity
of the second tank during the shot curve.
Due to positive results, Pfeiffer Vacuum
has since 2018 offered Dexwet SUPER-
APF technology along with their leading-
edge systems. B

SUPER-APF die casting unit set. Dexwet

MACHINE DESIGN
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ASK THE EXPERT

How Gearbox Selection Affects an Application’s Performance

John Uzzolino heads up business development for the Parvalux
product line at maxon, USA. As the Business Development
Manager, John is responsible for managing and promoting the
Parvalux products to the North American market. John joined
maxon in 2019, bringing 20 years’ experience in industrial
motion control and mechatronics applications. John holds
a BS in mechanical engineering from Rutgers University and
started his career as a Sales Engineer working for a high-tech
distribution company, focusing on solving motion control and

Jlo1 I\ ROYFACINI\N[OMM cchatronic applications for machine builders in the North
IR  Cost U.S. John then continued his career, focusing on helping

maxon precision motors, inc.

companies bring new mechatronic products to the US market.

Why do you use a gearbox with a motor?
A: A gearbox is a device that transfers mechanical
power from a motor to another part of the machine.
While a motor is designed to provide mechanical
energy in the form of speed and torque, a gearbox
is used in conjunction with a motor to reduce the
output speed of the motor while increasing its
output torque. Basically, when selecting a motor
and gearbox combination, the speed and torque
requirements are the first thing to consider. A
gearbox helps to optimize these requirements by
matching speed and torque requirements for a
specific application. A gearbox also helps to match
the load inertia to the motor inertia, which provides
much better control and stability in the system.

Sponsored by
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Are there different types of gearboxes

used for different applications?

A: Yes, there are many types of gearboxes, but

the most common ones designed for drive systems

are spur, helical, planetary, and worm/wheel
gearing.

« Aspur gear is a gear wheel with teeth projecting
parallel to the wheel's axis, which produces
inline motion from the motor shaft. They can
be mounted in series, called spur trains, to
achieve high gear reductions. Spur gears are
used in a wide range of applications, from slow
to moderate speeds. You typically can back
drive, or manually spin the gearbox in reverse,
but this is highly dependent on ratio and
materials of the gearing. Typically, they
provide up to a 10:1 reduction per gear stage
and can be combined with a worm/wheel to
provide unique geometries.

+ Helical gears provide similar characteristics to
a spur gear, but the teeth have a helical cut,
providing a more gradual and smooth gear
interaction. This often results in a more
efficient, higher torque and a quieter gearbox.

* Planetary gears consist of one or more outer
gears (or planet gears) revolving around a
center gear (called a sun gear) and an outer
ring gear. The relative size of each gear
determines the speed reduction between the
motor and the output of the gearbox. Planetary
gears provide inline, high-performance motor
operation and exhibit a highly efficient and
power dense transmission, often up to 97% or
so per stage. Planetary gears are used in a
wide range of applications from slow to high
speed, are often back drivable, and can be
constructed with multiple stages to provide
very high reduction ratios. Planetary gearboxes
are often the choice for high performance, high
duty cycle applications.

Sponsored by
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« Worm/wheel gearing provides 90-degree
motion from the motor shaft. These gears are
typically used when high torque is required
at low speeds. They provide very high gear
reductions in a small space. For example, a
4:1 reduction is the same physical size as a
75:1—solely based on the pitch of the worm.
Compare this to a bevel gear, which can only
provide up to about a 10:1 reduction in the
same package size. Typically, at or above 25:1,
a worm gear is going to be self-locking,
meaning it will be difficult or impossible to
back drive. Although this isn't considered a
safety feature, it could be very useful in certain
applications. Worm/wheel gearing is often
quieter than a spur or planetary gear, but
there are exceptions.

What else do | need to think about when
selecting a gearbox for my motor?

A: When selecting a gearbox, the primary goals
are to select the correct speed and torque
requirements while matching the motor to load
inertias for optimal performance. Users should
consider designing around the system dynamics,
load types, duty cycle (run time versus non-run
time), and other parameters, including physical
size, ingress protection, external forces, backlash,
and more. These requirements will determine the
physical size of the gearbox, as well as the material
selection, which dictates mechanical limitations,
thermal limitations, audible noise level
considerations and life expectancy of the gearbox.

Can you elaborate on importance of
gear material selection?

A: Material selection of gearing determines sliding
frictions between gears and impacts efficiencies
and overall life expectancy of the gearing. For

How Gearbox Selection Affects an Application’s Performance
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example, the first helical gear in the gear train is
often a reinforced thermoplastic with hardened
steel spur gears on subsequent stages. This
configuration helps to reduce the audible noise
of the gearbox and supports a higher output
torque and longer life. Another example would
be to use a bronze gear over a composite gear to
support higher continuous or impact loads. The
downside is the bronze gearing will have higher
frictional loads and run hotter over a composite
gear, which can accelerate the wear of the bronze
gear. Ultimately, you should select the gearing
material that supports the most and least
important parameters for the application.

How about noise levels?

A: The dB ratings are arguably similar between
bronze and composite gearing at low to medium
speeds and marginally higher for bronze at 100+
rpm. However, the composite material reduces
the higher frequency and increases the very low
frequency levels so the perceived audible level is
often worse for a bronze worm wheel.

So, which is better—a composite gear

or a bronze gear?

A: It depends. A bronze gear can be pushed
harder, offers a better continuous/peak load ratio,
and handles peak loads better than a composite
gear in a similar package size. Yet, if your loads
are within the specifications of the gear, then the
composite gear is fine and provides additional
benefits, such as higher efficiencies, lower noise
levels, and longer life. A composite gear will have
almost no wear if it is used within its design
parameters, and you can often see them last in
excess of 5,000+ hours. Compare that to a bronze
gear, where you have metal on metal that will
wear over time. In addition, the particles that shed

Sponsored by

PARVALUYX

from the bronze gear can encroach on the
lubricant and create a sandpaper-like effect,
further reducing gear life.

What is your takeaway advice for
someone selecting a gearbox?

A: When selecting a gearbox, there is a lot to
consider. There is often more than one answer
since different gearing types have different
advantages and disadvantages. In addition to the
performance of the gearbox, consider how the
material selection of the gears can help achieve
your application goals. Lastly, there are many
parameters to consider, and calculations are
critical to optimizing your application. That said,
it is always good to test your solution to see how
it reacts in the specific application.

For more information,
contact Parvalux at:

Parvalux, a maxon company

Taunton, MA 02780

T: 508-677-0520

E: sales.us@parvalux.com
www.parvalux.com

How Gearbox Selection Affects an Application’s Performance 7


mailto:sales.us@parvalux.com
http://www.parvalux.com

MachineDesign.

FAQs

Soft Magnetic Composites
in Motor Applications

What are soft magnetic composites?

Soft magnetic composites (SMCs) are components made by
applying powder metallurgy techniques to metal powders with
magnetic properties. SMCs are generally made by compressing

metal powder in a tool and following up with a heat treatment.

The metal powders that form the basis of SMCs consist of
high-purity iron particles individually coated with an electrically
insulating coating. The powder metallurgy process combines
with the powder’s specific properties to create parts with
three-dimensional magnetic properties.

Where can they be used in motors?

SMCs have been used to improve the performance of claw pole
motors that appear in applications like automobile alternators,
consumer appliances and printers. In these motors, SMCs form
precisely-shaped claws orinductors that fit these space-saving
designs.

Linear tubular motors also use SMCs in their inner and outer
statorsin applications that call for precise and repeatable linear
actuation. In these applications, they provide a broader

spectrum of position control than pneumatic actuators.

In axial flux motors and yokeless axial motors, the magnetic flux
paths are parallel to the motor axle as opposed to radial through
the air gap between the rotor and the stator. These flat motors
work well with the 3D flux paths made possible through SMCs.
Designers are turning to these motors for their high power and
torque densities and space-saving design that make them ideal
for electric vehicles (EVs), pumps, fans, compressors, valve
controls, hoists, and power and wind generators.

How do SMCs improve magnetic
performance?

The materials that make up SMCs aren’t hindered by the
two-dimensional flux paths that form in stacked magnets or
sheet metal laminations. A 3D flux path creates high flux density
and high magnetic permeability, allowing for a more compact
motor design and simplified assembly.

The individual particles that form SMCs are coated with an
electrically insulating material, so parts made from the powder
have high resistivity. This keeps the bulk eddy current in the
material low, so less energy is lost to heat. This effect is

compounded at high operating frequencies, making them an
ideal choice to minimize losses.

Sponsored by
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For example, some SMC grades, compressed to 7.52 g/cm3
density, have a resistivity of 600 pQ-m and a permeability,
pmax, of 770. Its magnetic flux density, B, is 1.57 T at a field
strength, H, of 10,000 A/m. Under those conditions, the power
loss is approximately 9.5 W/kg at 50 Hz.

How do SMCs improve physical design?

With SMCs, two aspects of three-dimensional design open up
design options for motor engineers. First, the material’s 3D flux
capability lets designers think outside the box when shaping
their motors’ magnetic components.

Secondly, powder metal processing techniques make it easier
to manufacture complex 3D parts. Like polymer injection
molding and metal casting, powder metallurgy enables part
consolidation for parts that are ultimately lighter and take up
less space.

The SMC material mentioned above has a transverse rupture
strength (TRS) of 120 MPa. No change in strength is seen when
testing the material at an elevated temperature of 150°C.

How do SMCs improve assembly?

In addition to giving designers more freedom to shape motor
components to their specific applications, SMCs make motors
easier to assemble. The laminated stacks of sheet metal
stampings that are used in many motors are time-consuming
to assemble. In addition, each assembly must be checked to
ensure it has the right number of layers in each stack to
maintain uniform motor performance.
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Components made from SMCs, on the
other hand, permit error-proof assembly
and optimize part geometry. SMCs let
designers take advantage of the material’s
improved magnetic properties to save
space. Some designers have used SMCs to
take the winding step out of the assembly
process by sliding pre-wound bobbins
over the legs of the stator or other SMC
object.

How are motor components

created from SMCs?

The process of manufacturing motor
components from SMCs is similar to other
powder metallurgy processes. These
processes always begin with precise
blending of a variety of powders to
achieve the desired properties. In the case
of SMCs, the refined, coated-particle
powder arrives pre-blended from the
powder supplier.

The SMC powder is loaded into
part-specific tools that ensure it is
compacted to the desired shape.
Compaction pressures and temperatures
vary depending on the powders,
geometries and end properties desired.
For SMCs, compaction pressures and
temperatures vary to achieve densities as
high as 7.57 g/cm3.

After molding, the “green” part needs to
be heat treated to bond the individual
metal particles together. Heat treatment
temperatures can range from 530°C to
650°C depending on the material system
used. Different heat treatment
atmospheres—including air, steam and
nitrogen- can yield different results.

How can | learn more about
SMCs?

More and more motor designers are
considering the performance, form factor
and cost benefits of SMCs for magnetic
motor components. However, the range
of available materials and design options
may appear discouraging.

You can count on Symmco’s experience in
powder metal manufacturing in general
and with SMCs for motor components in
particular to help lead the way. They can
discuss your manufacturing process, part
options, material selections and other
questions you may have about designing
with SMCs.
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SM(Cs May Be The
Best Solution For
Your Electric Motor
Applications

. . HIGH
Soft Magnetic Composite (SMC)
material utilizes pressed and PERFORMANCE

thermally-treated powder metal Eggspléﬁr /
to produce components with 3D —

magnetic properties. These encapsulated

iron powder particles are compacted to form
uniform isotropic components with complex
shapesin a single step. The use of these
materials makes innovative electrical machine
designs technologically viable.

Contact one of our
Applications Engineers for
help with your design needs.

Ilustration
courtesy of
Hbganés AB,
Sweden
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Electric Motors

Claw Pole and Linear Tubular Pole motors.
Benefits:

« Potential size/weight reduction

- Fewer parts and ease of assembly
through elimination of laminate stacks

« Higher Fill Factor
+ Yields increased power density

Fast Switching Actuators and
Power Transformers

Benefits:

« Faster actuation (up to 50%)

« Cost-efficient production

Material Benefits:

I High resistivity

M High flux density

I Tight tolerances achievable

I Low core losses at high frequencies
W High permeability

1 3D flux paths

M Net shape capability

mmco

N |1)C. EE—

40 South Park Street
Sykesville, PA 15865
Phone: 814.894.2461
E-mail: sales@symmco.com
WWW.Symmco.com
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WEB | www.smalley.com

EMAIL | info@smalley.com
SMALLEY &7
® 555 Oakwood Road
THE ENGINEER'S CHOICE® Lake Zurich, IL 60047

RING AND SPRING ENGINEERING EXPERTS

As the inventor of the edgewound wave spring and with over 100 years of manufacturing excellence, Smalley is the Engineer’s
Choice® in providing wave springs, retaining rings, and constant section rings for all of your application needs.

Smalley stocks over 10,000 standard parts across 30 configurations

and 400 sizes, ready for delivery. If a standard part doesn’t meet your
requirements, you'll work with our team of over 30 industry-specialized
engineers to quickly create an economical custom part in the material of
your choice, all without new tooling. Prototype or production volume, our
No-Tooling-Charges™ manufacturing process meets the design flexibility
your application, budget, and timeline requires.

While all of our manufacturing is produced in our U.S. based 300,000 ft
facility, our global network of offices, engineers, and distribution partners
allows you to quickly receive parts and support from anywhere in the
world. Smalley’s dedication to quality and manufacturing excellence has
earned us multiple service and quality awards as well as the trust of OEMs
worldwide.

CREATING APPLICATION-SPECIFIC SOLUTIONS

From everyday consumer products such as the smartwatch on your

wrist to life-saving medical devices such as robotic surgical instruments,
Smalley has helped tens of thousands of engineers and professionals create
application-specific solutions across every industry.

Smalley has paved the way to become the world leader in rings and springs because of our personalized application-support,
industry expertise, and customer-driven commitment.

FOR ALL OF YOUR DESIGN CHALLENGES

Retaining Rings Wave Springs
Unique configuration providing a low radial profile, reliability, Optimize space by providing the same spring force as an
and convenience. ordinary compression spring at a reduced operating height.
o No Ears to Interfere® with undesired components o Reduce spring height by up to 50% when used to
o No lugs, ideal for tight radial applications replace an ordinary compression spring
« No gap, providing 360° retaining surface for even load o Compact design fits tight radial and axial spaces,
distribution reducing spring cavity size
o Coiled, not stamped, economical material options due o Light-weight assembly that saves production time and
to reduced scrap costs material costs
« Easy customization, design around your application o Accurate and predictable load(s) toleranced at specific
with No-Tooling-Charges™ working height(s)
o Improved aesthetic appearance, smoothly blending « Easy customization, design around your application
into your application with No-Tooling-Charges™
» Safeand easy installation requiring no special tools Standard or custom, we are dedicated to delivering the right

+ Groove interchangeable with stamped rings part in the right material for all of your applications.
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We were too.

That’s why we invented
the wave spring.

e Optimize Application Space & Weight
* Industry-Specialized Design Support
* Large Selection from Stock

e Fasy to Customize

Crest-to-Crest® Wave Springs

&) SMALLEY

THE ENGINEER'S CHOICE®

Request Free Samples at 847-719-5900 or smalley.com



http://smalley.com

2023 LEADERS PROFILE

Sponsored Content

ORIENTAL
MOTOR

Founded in Japan in 1885, Oriental Motor has been
developing fractional horsepower precision motors
and electronic circuits for motion control as part of the
Oriental Motor Total Service experience to meet the
demands of today’s global market.

MachineDesign.

WEB | www.orientalmotor.com
EMAIL | techsupport@orientalmotor.com
TEL | 800-418-7903

570 Alaska Ave.
Torrance, CA 90503

Oriental Motor offers an extensive product line-up of
50,000 different products that provide a motion control
solution for the most unique application.

For over a century we have concentrated on technological
advancement and product design improvement. This
emphasis is evident in the breadth of sophisticated
devices that we market today.

rientalmolor
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AZ Series DC Input Compact Driver

Small but mighty. Ideal for robotic
application.
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AC and DC input AZ Series drivers available with
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EtherNet/IP EtherCAT. ¥
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Mnear Electric Compact Rack and Hollow Rotary
Stepper Motors Actuators Gripper Electric Cylinders Pinion System Actuators

® AZ series ® EZS series ® EH series ® DRS2 series ® L series ® DGII series
® EAC series ® DR series

Providing Innovative Motion Control Solutions Since 1885
570 Alaska Avenue @ Torrance, CA 90503 @ Tel: 800-468-3982 @ sales@orientalmotor.com
ETHERCAT is a trademark of Beckhoff Automation GmbH
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Prevent Downtime:

The Importance of
Monitoring Water Supply
and Flow During Welding

A turnkey, pre-engineered weld water control system has a few advantages over

custom solutions.

by Kyle Hall, Tim Ritter, Turck

eld monitoring can
be a challenging and
complex task. Good-
quality repeatable
welds are not only
key for product durability but also the
key to uptime in the weld cell. In resis-
tance welding applications it is vital to
monitor and control all welding param-
eters during production. One of the most
critical functions to keep an eye on is the
coolant supply lines. Routine equipment
inspection may catch some of the sup-
ply line issues, but a turnkey, continuous
monitoring system will ensure users are
alerted when potential problems such as
leaks occur—before it is too late.
Resistance welding has long been
used in the metal forming and fabri-
cating industry—automotive, white
goods (appliances) and aerospace, just
to name a few. With the ever-increasing
demand to drive costs down, the pres-
sure is on for manufacturers of these
goods to streamline every step of the
process. Although some stoppage to
replace consumables is unavoidable
in high-volume, low-cycle time resis-
tance welding applications, stoppage for
coolant system failure and the resulting
repair, cleanup and cell reset can be one
of the more costly events.
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AT A GLANCE:

« One advantage to an off-the-
shelf weld water control solution
is that the assembly arrives
ready to integrate with piping
and fittings. There should be
no need to thread or fabricate
any piping solutions onsite,
and the system designer would
have specified sensors to tailor
the control and data collection
needs of the end-user.

The authors discuss three
noteworthy commissioning
steps of a weld water control:
the connection and leak
testing of the assembly pipes
and tubes, commissioning

of the welding process and
commissioning of the entire
weld cell.

Most plants have more than one
welding robot, so the potential
savings multiplies when waste is
reduced.

Leaks, supply line failure, melted weld-
ing tips and a myriad of other things can
go wrong in the coolant supply system
within the weld cell and it is vital to have
monitoring and feedback in place to act
accordingly. Furthermore, the safety
implications of spilled coolant in the work
cell speaks for itself.

Custom Solution vs. Pre-
engineered System

Current marketplace solutions are typi-
cally patched together by an integrator
or the end-user and built on site. Often,
custom solutions require a dedicated Eth-
ernet connection or are a multi-compo-
nent solution that needs a PLC or robot to
function. Many Ethernet-dedicated solu-
tions are not field serviceable; the entire
solution must be replaced. A component
solution is not designed to be a system,
so the serviceability is a function of the
designer, whose role invariably does not
include maintaining the equipment.

The advantages to an off-the-shelf
solution start the day the assembly is
ordered—especially if the system incor-
porates IO-Link. The assembly shows up
at the plant ready to integrate with piping
and fittings—there should be no need to
thread or fabricate any piping solutions
onsite. Furthermore, the system designer
can specify a myriad of sensors to tailor
the control and data collection needs of
the end-user.

There are three noteworthy commis-
sioning steps of a weld water control sys-
tem: connection and leak testing of the
assembly pipes and tubes, commissioning
of the welding process and commissioning
of the entire weld cell. During the connec-
tion and leak testing of the assembly pipes

MACHINE DESIGN



here are three noteworthy commissioning steps of a weld water control system:
connection and leak testing of the assembly pipes and tubes, commissioning of the

welding process and commissioning of the entire weld cell.

and tubes the system can be tested
using the onboard pushbuttons
and user interface to set flow and
pressure parameters. There is no
need for a PLC programmer to
integrate the system, so the weld
water monitoring system can be
plumbed into the plant.

This advantage also holds true
during the setup of the resistance weld-
ing process. Adjustments can be made
to the pressure and flow of the system
without the need to have the controls
engineer present. Finally, the controls
engineer can use the predefined inter-
face to quickly commission the weld water
control system into the PLC to orchestrate
all the moving pieces within the work cell.

Monitor Critical Process
Parameters Simultaneously

Once commissioned, the weld water
control system offers several features
including tip off (lost tip), insufficient flow
and the capability to monitor all variables
in the process. If any decrease in flow is
sensed by the system, the weld water con-
trol system will stop the incoming flow
from the pump or plant sourced coolant
supply line and attempt to syphon the
existing coolant out of the system return
lines to minimize or eliminate any coolant
that will spill onto the floor. Flow, pres-
sure, temperature and several control
variables are available over a single IO-
Link connection that allows operations to
collect and analyze detailed insights into
process parameters. Gathering metrics
from ancillary systems such as pneumatic
pressure and weld current give the opera-
tors a full picture of the welding process
and put them in control of the system.

Cost and Time Savings Add Up—
Less Coolant Waste

While individual monitoring at the
point of use certainly offers cost savings,

GO TO MACHINEDESIGN.COM

A weld water monitoring and control solution provides system protection during spot welding.

Turck Inc. USA

the real money savings are realized when
looking at the entire coolant system in a
facility. Most plants have more than one
welding robot, so the potential savings
multiplies when waste is reduced. Water
is a critical resource in many countries.
If the user can now more closely track
the amount needed in each cell, it will
make welding operations more efficient
and save water. Energy savings and energy
efficiency are also potential advantages of
a weld water monitoring system.

Safety Considerations

A weld water monitoring system also
allows users to catch potential leaks
sooner, preventing spills of chemicals
and glycol solutions. Once a spill occurs,
the cell must be disabled for maintenance
workers to enter the cell and clean up the
spill. Not only is downtime costly but the
presence of liquids on the floor of the
work cell presents a slip and fall hazard
even to trained personnel. Another safety
consideration is to monitor the system
in case of a fault that would cause the

liquid coolant to fall below the designated
threshold. Helping to protect expensive
robotic welding systems from overheat-
ing reduces the likelihood of damage and
other hazards.

Turnkey Advantage

The key factors to consider are water
savings, improved process control, pro-
active alerts and better diagnostic tools.
Using an off-the shelf systems solution to
implement a weld water control system
makes more sense from a financial and
safety perspective. With a turnkey system
the end-user can realize gains including
decreased commissioning time and com-
plexity as well as the ability to capture
process variables from individual systems
in one interface. m

KYLE HALL is a senior product engineer
and TIM RITTER a business develop-
ment manager for Turck, a manufacturer
of sensors, connectivity and fieldbus tech-
nology for factory, logistics and process
automation.
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WEB | www.pmdcorp.com

P E R F O R M A N C E EMAIL | info@pmdcorp.com
MOTION DEVICES T 7760

80 Central Street
MOTION CONTROL AT ITS CORE Boxborough, MA 01719

DELIVERING WORLD-CLASS MOTION CONTROL PRODUCTS SINCE 1992

Performance Motion Devices, Inc. (PMD) is a world leader in motion control technology for life sciences, robotics, and
industrial automation. PMD delivers a broad range of advanced electronic motion control products including integrated
circuits, digital amplifiers, digital drives, and boards. With over 6.5 million motors controlled, PMD distributes products to
manufacturers and OEMs around the globe.

PMD’s unique motion control products excel at Brushless DC, DC Brush, and step motor control. These controllers provide
profile generation, servo loop closure, advanced commutation and current control, and much more. With PMD’s Developer

Kits and C-Motion programming language you’ll be tuning your system and building your application in no time.

Performance Motion Devices, Inc. is an ISO 9001:2015 and ISO 13485:2016 certified company.

MAKE EVERY MOVE COUNT

PMD helps engineers solve their toughest motion control challenges. Discover how PMD’s world-class motion control
solutions increase performance, improve reliability, and help get your products to market faster.

« High-performance motion control ICs, modules, and boards
o Easy-to-use motion control development tools
o A single common motion language for all products
PMD’s motto, Motion Control At Its Core, reflects its uniquely powerful strategy of

placing motion control ICs at the core of all of their products so that they speak
one common motion language.

NEW ULTRA-COMPACT MOTION CONTROLLER

Meet the new PCB-mountable intelligent drive that provides advanced
motion control features, flexible network connectivity, and advanced
power amplification. W Bl

« Fully Programmable

o S-curve Profiling

o 1 KW+ Power Output

o Supports Brushless DC, DC Brush, and step motors

www.pmdcorp.com/nseries
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MoTion SYstem

Performance, reliability, low-cost, and faster time to market.
For over 20 years Performance Motion Devices (PMD) has
been helping engineers and managers like Mike integrate
high-performance motion control into their machines. PMD
gives OEM’s the flexibility to choose powerful motion control
ICs, modules, or boards—whatever they need to get their

automation products to market faster, and stay there.

MOTION CONTROL FOR YOUR DESIGN

PERFORMANCE
MOTION DEVICES

MOTION CONTROL AT ITS CORE

www.pmdcorp.com Call us: +1-978-266-1210 or Email us: info@pmdcorp.com
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WEB | www.yaskawa.com

Y/A\S KAW A TEL | 1-800-YASKAWA
847-887-7000
AM E R | < A | N < 2121 Norman Drive South
i ° Waukegan, IL 60002

hether you are a machine builder or equipment user, you know the daily struggle with limited resources and tight
deadlines. You can't afford to settle for less than the right products and services to solve urgent problems, delivered
with reassuring consistency and reliability you can trust.

Experience is often the difference between solving a problem the right
way and settling for “good enough” Yaskawa’s global expertise is unmatched
and unquestioned, with 100+ Years of manufacturing excellence, 14,800+
worldwide associates, 30 countries with sales, service, and manufacturing
locations, and $4.5 billion in global sales per year. Since 1915, Yaskawa has
produced 18 million servo axes, 30 million variable frequency drives and
500,000 robots.

We provide both standard products and tailor-made solutions, all backed
by proven quality and reliability. We're also continuously working to save
you money, time, energy and headaches, because we believe your machine
can always run faster, smoother and more productively. It's about making the
correct diagnoses, creating the right automation machinery, and implementing
it in the best way possible.

ACDrives: Yaskawa offers a variety of low and medium
voltage AC drives that support every application in the
industrial plant, offering size and performance options
from fractional HP to 16,000 HP. Our latest variable
frequency drives provide simple motor setup with highly

flexible network communications, embedded functional | AL

SYSTEM
=~ — SOLUTION

safety, no-power programming, and easy-to-use tools -
featuring mobile device connectivity with our DriveWizard
mobile app.

Servos and Controllers: Yaskawa AC Servo Systems
come to a precise position with a speed and consistency
that is unmatched in the automation industry. Connect
our rotary, linear, and direct drive motors (outputs from
3W to 55kW) to an advanced Yaskawa machine controller to achieve

SINGULAR CONTROL: the ability to manage robots, servos and drives with a INGULq R
single controller and familiar IEC 61131-3 programming. CONTROL

Robotics: Over 500,000 Yaskawa Robots are at work worldwide, with 150+ g :
models to choose from and the strength of decades of application expertise.
Our industrial robots increase efficiency, provide consistent quality, and boost
productivity to deliver outstanding ROI. Our robotic portfolio ranges from 4 to
15-axis industrial robots with load capacities of 2 to 800 kg to special machines,
devices, and turnkey robotic systems.

YASKAWA

82 MACHINE DESIGN


http://www.yaskawa.com

TOTAL
SYSTEM
SOLUTION

QUALITY, RELIABILITY, OPERATIONAL EXCELLENCE

100+ YEARS

MANUFACTURING EXCELLENCE

30 SINCE 1915,
YASKAWA HAS
COUNTRIES WITH PRODUCED...
SALES, SERVICE, AND

MANUFACTURING
FACILITIES

14,80

WORLDWIDE EM

$45B @ &

*GLOBAL SALES

*Based on 2021 reported sales. For reference only

© 2020
SUPERIOR
S
Meiee rt
Edwards R. Deming Northface Scorebocrfi Intero;tlon Metrics
Medal for Quality Award fqr Excellencein Superlpr Customer
Technical Support Experience Award

YASKAWA oyn

The quality of Yaskawa products is second
to none, but Yaskawa Quality goes beyond
that. It’s the total experience of purchasing
Yaskawa products and working with people.

v/ Global Expertise

\/ Proven Quality Management

v/ MTBF of up to 28 Years

v/ Award Winning Customer Service

v/ Product Lifetime Training
v/ Free 24/7/365 Technical Support

Want to have that working for you?
Contact Yaskawa today.

DR MORE INFORMATION:
yaskawa-america.com/yai1455

Yaskawa America, Inc. 1-800-YASKAWA
Email: info@yaskawa.com | yaskawa.com
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https://twitter.com/yaskawa
https://www.linkedin.com/company/yaskawa-america-inc----drives-&-motion-division
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WEB | www.theleeco.com
EMAIL | inquiry@theleeco.com
| I—l E LE E TEL | 860-399-6281
2 Pettipaug Rd., PO Box 424
( O M PA NY Westbrook, CT 06498-0424

THE LEADERS IN MINIATURE FLUIDICS

he Lee Company is a world leader in miniature precision

fluid control technology for industries including

aerospace, automotive, diagnostics, industrial, medical
equipment, scientific instruments, motorsports, and many
others. Since our founding in 1948, The Lee Company has
provided engineered solutions for some of the world’s largest
and most innovative companies. The Lee Company’s product
offering includes check valves, pressure relief valves, shuttle
valves, flow restrictors, flow metering valves, solenoid valves,
safety screen filters, pumps, plugs, and more. Lee products are
recognized worldwide for their outstanding quality, unmatched
reliability, and superior performance.

The Lee Company specializes in transforming complex

problems into deliverable solutions through ongoing research,
design, development, and our commitment to quality and
innovation. As the original inventors of all Lee products, Lee engineers are able to ensure reliable performance as well as
dedicated technical support. The Lee Company offers an unbeatable manufacturing ability to maintain tight tolerances and
produce miniature parts that save space and weight. Thousands of companies - both large and small, established industry
leader or just starting out — trust The Lee Company to deliver a best-fit solution.

With over 1,100 employees, The Lee Company occupies
over 1.2 million square feet of manufacturing space

in Westbrook and Essex, Connecticut. Thanks to our
global presence, including 5 European subsidiaries and
10 distributors, we are ready to provide local support no
matter where you are in the world. Our global network of
Technical Sales Engineers is ready to work with you on an
engineer-to-engineer level, taking the time to understand
their issues and work through them as a team.

£ o e

THE LEE COMPANY
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=

SOME COMPANIES IMITATE. |

WE INNOVATE.

=2

Selling imitations is easy.
Buying them is risky.

Leighton Lee Il was an innovator. He founded our
company on that spirit, built our success by solving
customer problems, and developed a full product line
of flight-critical microhydraulic components for the
aerospace industry. It all started with the Lee Plug®,
which has ensured leak-tight sealing in aircraft and
spacecraft hydraulic systems for decades. Since then,
our product portfolio has continually expanded with
innovations like our easy-to-install and steadfastly
reliable Quick Installation Plug. We identified the
need, and Lee engineers created the solution.

That approach has made us uniquely qualified in
aerospace. We know what can go wrong in an

The Lee Technical Hydraulic Handbook has, for decades, served chvrvaeﬁm:r?gggﬁjieﬁggéff ggg Itleg?icl)fsrg\ll:%tfans
as the industry-standard engineering reference for hydraulic that from happeniné. Don't |"isk letting an imitator
components. Visit our website to request your free copy today. ruin your day—or your design. Contact us today

to put our knowledge to work for you.

Your Microhydraulics Flight Manual.

Learn more at theleeco.com/aerospace

EE h 4 @ e® 2 Pettipaug Rd, Westbrook CT 06498-0424
a 860-399-6281 | 1-800-LEE PLUG | www.theleeco.com

THE I.EE COMPANY WESTBROOKeLONDONePARISeFRANKFURTeMILANeSTOCKHOLM
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How TIG Welding
Cobots Support

an Automation
Enhanced Workforce

Manufacturers can
embrace an automation
enhanced workforce when
they include cobot-based
welding and processing
techniques.

by Todd Lizotte, Akshat Singh,
BOLD Laser Automation Inc.

e’'ve been aware
of the shortage of
skilled welders due
to retirements for
some time. In recent
years the shortage has been exacerbated
by furloughing or the early retirement of
workers during the COVID shutdown.

By one estimate, the U.S. will need
more than 375,000 welders to satisfy the
demands of several industries by 2023,
according to the Welding Society.

Even with new welders entering man-
ufacturing, most do not see themselves
working on a manual assembly line where
repetitively welding products is the daily
grind.

The past 10 years has seen a continu-
ation of middle-to-low-skill jobs being
replaced, creating an opportunity for the

welding industry to implement automa-
TIG welding system. Courtesy BOLD Laser Automation Inc. tion to develop new high-value-added
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projects that can attract and retain new
employees.

An automation enhanced workforce
(AEW) would allow high-value employ-
ees to focus on supporting sales and new
product development, while simultane-
ously expediting prototyping or high-vol-
ume work facilitated by the use of cobots
or robot-based welding.

The AEW approach is skills-centric; it
meets employee skill development needs
while keeping pace with manufacturing
goals. Millennials and Gen Z are highly
skilled in digital technologies. Within
high school, tech school and colleges,
these generations have been exposed
to technologies such as CAD, program-
ming/coding and 3D printing. But the
complexity keeps evolving and leads to
increased intellectual demand. Failure to
keep abreast of advances raises the real
fear of being superseded both in the mar-
ketplace and with the workforce.

For these reasons, accelerating new
employee training while retaining good
employees are emerging as priorities for
manufacturers. These conditions make it
essential to offer employees opportunities
to enhance their skills to expert level.

What follows below is a rundown of
welding process techniques that support
upskilling the workforce:

The Tungsten Inert Gas (TIG)
Process

As a joining technique in metal and
alloy manufacturing, the Tungsten Inert
Gas (TIG) process offers a number of
advantages over other methodologies, not
least in producing superior, high-quality
welds that also have appealing cosmetic
finishes. The term “stack of dimes” derives
from the favorable appearance typically
observed post-TIG welding. It isn't just
aesthetics, though: In addition to the pos-
sibilities in joining aluminum and stain-
less steel, TIG can accommodate more
exotic material combinations including
titanium, tantalum and nickel-based
superalloys.

Another hallmark of TIG is the ability
to produce a narrow heat-affected zone

GO TO MACHINEDESIGN.COM

(HAZ), reducing solidification stress,
cracking and distortion in the finished
weld. This is highly desirable, as is the pos-
sibility of automated operational control
parameters such as travel speeds, weld
path programming, precision penetration,
gas coverage and temperature control.
Heat control, for example, can minimize
shrinkage and distortion augmenting
quality control in the process.

Cobot-Based TIG

In terms of welding techniques, the gas
tungsten arc welding/tungsten inert gas
(GTAW/TIG) process epitomizes a skill
set driven by a need for practitioners to
constantly develop their skills in preci-
sion. This fact is reflected in industry
wage reports that indicate TIG welders
and their particular expertise command
amongst the highest wages earned within
the sector.

The AEW strategy offers a step-change
within the industry, whereby automated
TIG welding platforms implementing
robotic hybrids can handle large volumes
of throughput without compromising
quality or obviating labor shortages.

Transitioning Manual to
Automated (Certifications)

As with any welding process, the equip-
ment and personnel must conform to
standards and pass certifications. Industry
standards such as the American Welding
Society (AWS D17.1) and the American
Society of Mechanical Engineers (ASME)
provide widely accepted standards for TIG
procedure qualification. TIG welding to a
specific code requires a welding procedure
specification.

WPS is a formal document describing
welding procedures to guarantee repeat-
ability by trained welders. This procedure
is described in the American Welding
Society standards. A procedure qualifi-
cation record, or PQR, records welding
variables used to produce an accept-
able test weldment. The results of tests
conducted on the weldment to qualify a
welding procedure specification must be
strictly followed in subsequent welding.

he advantage

of automated,
repeatable, uniform,
consistent welds that
robotic TIG can provide is
handing small manufacturers
increased productivity and
several quality control
advantages while upskilling
their welding workforce.

TIG & AEW

Robotic TIG is currently being used
extensively. Within the manufactur-
ing sector, heavy equipment, food &
pharmaceutical equipment, aerospace
repair & overhaul and automotive are
all segments benefiting from its imple-
mentation. The advantage of automated,
repeatable, uniform, consistent welds that
robotic TIG can provide is handing small
manufacturers increased productivity and
several quality control advantages while
upskilling their welding workforce. Skilled
welders can focus their work on critical
lower-volume/high-value applications or
support sales and product development
if, for example, the dead time associated
with torch repositioning between welds
and fixturing can be minimized.

In fact, the variety of capabilities—
when a company is ramping up to pilot or
production levels—brought by automated
TIG doesn't stop there. From repeatable,
precise heat control and exact penetra-
tion to on-the-fly parameter adjustment
from between thick and thin materials,
the list goes on. Torch motion trajec-
tory and automated control of pre-flow,
starting amperage, upslope time, welding
amperage, pulse frequency, downslope,
crater-fill and post-flow are among the
mix of capabilities.

Automated TIG not only positively
impacts the bottom line by reducing oper-
ator training time and inspection costs
(doubling welding productivity when
compared to the manual counterpart)
but high-quality aesthetics are achievable
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when automatic voltage control dictates
arc length, bead width and penetration
and lead to pleasing surface appearances.

Automated TIG Cobot Systems
Critical to maximizing the return on
capital is a platform’s flexibility relative
to the manufacturing environment, along
with an ever-expanding marketplace for
different automated cobot and robotic
TIG welding systems. An operation with
this level of automation is conducive to
Millennial and Gen Z employees who are
comfortable with coding technology. Fur-
ther ease of use is exemplified by robotic
welding hybrids that incorporate remote
desktop 3D CAD-based tool path genera-
tors that underpin vision system-based
tool path verification and tracking.
Once a system has been taught a
weld path (using an onboard camera
and vision system), highly complex or
expensive parts are reinforced by the
TIG torch maintaining that path on the
seam with minor adjustments throughout

88

the process. Some top camera platforms,
such as Keyence and Zebra, are tooled
to undertake precision performance. 3D
laser scanners generate tool paths with
tens of micron tolerances, often key in the
manufacture of aerospace components.

The Future with AEW and TIG

Manufacturers are mindful that turn-
over within the marketplace is accelerat-
ing. On the one hand, the older genera-
tions, with their highly focused skill sets,
have been bearing most of the responsi-
bility to keep production running. But
their involvement is rapidly coming to an
end. On the other hand, manufacturers
are cognizant of a limited candidate pool
with any real welding experience amongst
new graduates.

High-volume applications are part and
parcel of many industry sectors, but none
more so than within the aerospace and
aviation repair industry where TIG is a
critical mainstay. Investing in robotic/
cobot tools to augment capabilities is part

of the solution. One benefit of augment-
ing welding capacity is the prospect of
freeing up some experienced operator
time. If this time is dedicated to educat-
ing the less-experienced talent pool, this
one measure can help ensure business
continuity.

As the next wave of automation disrupts
production functions, an automation-
enhanced workforce is inevitable. Manu-
facturers will need to adapt to survive.
It starts with investing in that first tool.

Moreover, how adaptable a manufac-
turer will prove to be depends on how
well the workforce is trained in the face
of new automation challenges. Embracing
hybrid welding automation can help shift
tasks to raise overall efficiency. ®

THIS ARTICLE was submitted by BOLD
Laser Automation Inc., a laser process de-
velopment and systems integration group
located in New Hampshire. Todd Lizotte is
the firm’s president and CEO, and Akshat
Singh is a system integration engineer.

AWS certification test weld. Courtesy BOLD Laser Automation Inc.
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SCHMERSAL, INC.

SCHMERSAL - THE DNA OF SAFETY

achine safety is a complex topic. Companies are

increasingly calling on qualified specialists for

support. For Schmersal, safety is in our genes —
our company is now managed by the third generation of the
Schmersal family. But that’s not the only reason machine
safety is part of our DNA: 75 years of competence and
expertise allows us to develop excellent safety solutions for
individual plants, for machine builders, and operators.

Since 1945, Schmersal has been industry leader in
the design and manufacture of machine safety products,
industrial switches, position sensors, and control accessories
for a wide variety of applications. As safety requirements
have changed over the years, Schmersal products have
evolved as well. We're constantly adding new innovations to
our range of products, such as:

o Electronic safety switches utilizing RFID technology

« “High” level coding of switches for tamper resistance,
to ISO 14119

+ Bi-Stable locking of solenoids
o Bluetooth interface for Safety Light Curtains

Schmersal is your one-stop shop for developing
safety solutions - combining the building blocks of safety
rated components with control systems and software for
customized and comprehensive safety systems.

Motivated by the vision of safe working environments
and leveraging our vast experience in machine safety
systems, Schmersal also offers machine builders and
production facilities qualified services related to machine
safety in support of our considerable range of safety
products and system solutions. Through seminars and
training, risk assessments, technical support, consultancy
and integration program services we support safety
engineers with first-hand specialist knowledge.

% SCHMERSAL

THE DNA OF SAFETY

GO TO MACHINEDESIGN.COM

WEB | www.schmersalusa.com
EMAIL | salesusa@schmersal.com
TEL | 888-496-5143
FAX | 914-347-1567

15 Skyline Drive | Hawthorne, NY 10532

AZMA40

Solenoid interlock
with RFID sensor
2000 N locking force
Bi-Stable locking
Compact housing
LED status indicators
visible from 3 sides
Individual coding option,
“high” coding (ISO 14119)
Actuator approach from 180°

AZM150

Solenoid interlock
1500 N locking force
Power-to-lock or
Power-to-unlock versions
Slim housing
* Individual coding option,
“high” coding (ISO 14119)
Rotatable head in 90° steps
Emergency release (N),
_ or emergency exit (T)
Y, options.
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Schmersal Safety Light Curtains with Bluetooth interface

Schmersal SLC440 safety light curtains are now available with an
integrated Bluetooth interface for data sharing with smartphones
& tablets.

The SLC440 BLE uses the Bluetooth Low Energy system for secure
data transmission, up to 5 meters. The data transmitted from the
safety light curtains is accessible by the Schmersal SLC Assist App,
available for Android and iOS smartphones and tablets.

The SLC440 offers many integrated functions including fixed
blanking, floating blanking, fixed blanking with movable edge
region, double reset, contactor control (EDM), automatic mode, re-
start mode, and beam coding.

s SCHMERSAL

THE DNA OF SAFETY

This unprecedented access to the operational data of the Safety
Light Curtain has many advantages:

m The app serves as an installation alignment aid as it displays
the signal strength of each beam.

m Real time monitoring of the active operation mode, the status
of the OSSD outputs and the status of the protective field
provides the information necessary to quickly resolve faults.

m The app can provide documentation on the light curtain, either
emailed or saved to the smartphone or tablet.

m Additionally, you can see which functions have been enabled
and their parameterized settings.

Contact us to learn more about this innovation in safety light curtains

www.schmersalusa.com | 888-496-5143 | salesusa@schmersal.com
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