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ASSEMBLY WHITE PAPERS

Achieving Flexibility in Manufacturing With Power Distribution

In today’s fast-paced business world, the companies that will survive are not necessarily the largest or most
innovative, but the ones that have the �exibility to adapt quickly to changing needs and unexpected events.

Controlling a Rotary Index Table

Historically, indexers were controlled with motor contactors and two-speed motors. Two-speed motors were
used because indexers needed to recover from an “out of position” condition at a lower speed due to the
steeper angle that is cut into the cam and sheering threshold of the cam followers. Now, that’s changing.
This paper describes how.

Reshoring Consumer Goods With Agile Automation

Historically, consumer product manufacturers satis�ed demand for low-cost products by offshoring to low-
cost labor countries. Now, however, rising costs, production delays, and supply chain breaks have made
reshoring necessary. Automation can help. This whitepaper explains how. 

 

When to Automate: A Closer Look
at the Most Frequent Automation
Applications

Numerous factors in�uence the decision to leverage
automation to solve an application problem or improve
safety. This white paper looks at the factors underpinning
how, when and why to automate a process.

ASSEMBLY WEBINARS
From Fixed to Flexible—How Ewellix Is Revolutionizing Body-In-
White Assembly

Join us for an in-depth discussion about innovative linear motion technologies perfectly suited to today’s
�exible automotive assembly lines. Ewellix specializes in systems that optimize body-in-white joining
technologies by increasing adaptability and speed of response. Learn how in this webinar.

How Smart Technologies are Supercharging Continuous
Improvement Programs

Lean Six Sigma has been driving continuous improvement efforts for decades, but its shortcomings have
become apparent. Data gathering is labor-intensive and only able to capture small sample sizes. Now it is
possible to capture data over extended periods and multiple locations at a fraction of the cost of old manual
methods. Learn how in this webinar.

Automated Assembly Systems Panel Discussion

According to ASSEMBLY’s annual Capital Equipment Spending Survey, 25 percent of U.S. factories make
more than 1 million products annually. The only way to meet that kind of volume is with automation. Tune
into this exclusive panel discussion featuring executives from four of the top systems integrators in North
America: Arthur G. Russell Co. Inc., ATS Automation Tooling Systems Inc., IMA Automation North America
and Lanco Integrated.

Fastening Technology Panel Discussion

In most assemblies that are joined with threaded fasteners, the cost of the fasteners is not as important as
the cost of installing them. That makes choosing the right fastening tool of paramount importance. Become
an informed consumer! Tune into this exclusive panel discussion featuring executives from four of the
nation’s top suppliers of fastening tools: ASG, DEPRAG, Desoutter and Panasonic.

Robotics Technology Panel Discussion

Robots are less expensive and easier to use than ever. The technology is well within the reach of even small
and midsized manufacturers. Tune into this exclusive panel discussion featuring executives from four of the
nation’s top suppliers of robotic technology: ATI Industrial Automation, Epson Robots, FANUC America and
Universal Robots.

ASSEMBLY INFO CENTERS

Factory of the Future

The Industrial Internet of Things is transforming the world of manufacturing. Manufacturers are using
internet-enabled technologies to improve their operations, from the granular level of individual
manufacturing processes to the global level of worldwide supply chains. Here you’ll �nd information on the
latest smart automation technologies.

Smart Pressing Technology

Assembling one part to another usually requires a third material—screws, rivets or adhesives—but it doesn’t
have to. In fact, sometimes all you have to do is insert one part tightly into a hole in another part or bend, fold
or deform a feature on one part to capture the other. Here you’ll �nd information on how to get the most out
of servo-driven presses.

Sensor Solutions

Automation is dumb. It can only do what it's told, over and over again. Without a sense of sight or touch,
automated devices can’t know if parts are present. They can't tell if parts have been picked up successfully.
Here you'll �nd everything you need to know about sensors for automation.

Automate Quality Inspection With AI

The advent of machine vision in the 1980s was a boon to automated assembly. Vision systems can check
for the presence or absence of parts; measure part alignment and dimensions; look for scratches and other
�aws; read codes and alphanumeric characters; and even provide guidance for robots. Now, arti�cial
intelligence promises to take machine vision to the next level. Unlike traditional image-processing software,
which relies on task-speci�c algorithms, deep learning software uses a multilayer network of neural self-
learning algorithms to recognize good and bad parts. Learn all about it in this info center. 

 

ASSEMBLY PODCASTS
At the Forefront of Responsible Solar
Manufacturing with First Solar

A look at the only American company ranked among the world’s top
10 solar manufacturers, First Solar. First Solar’s headquarters is in
Tempe, Arizona, but its roots are in Ohio, where it operates the
largest solar manufacturing footprint in the western hemisphere.
Assembly Audible welcomes Mike Koralewski, chief manufacturing
operations o�cer at First Solar, to learn more about the company
and its products

Digital Transformation—How Three Drastically Different Companies Got
Started

Joining the Industry 4.0 movement is easier than you think. Join Dan McKiernan, president and co-founder of eFlex
Systems, as he explores how three companies of different industries and sizes got started in their digital transformation.

ASSEMBLY TV

GM’s Energy and Carbon Footprint
Strategy

Tune in to an Assembly Audible discussion with Rob Threlkeld,
senior global manager of energy strategy at GM. Threlkeld
provides insight into how GM plans to reach its renewable
energy goal ahead of schedule by following the company’s four-
pillar strategy. 
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FROM THE EDITOR

Protect Your Assembly Plant

CONTACT
John

In May 2017, a ransomware
attack halted production at
Nissan’s assembly plant in
Sunderland, UK. Photo courtesy
Nissan Motor Co. Ltd.

 

 

I f you think banks, insurers and credit card companies are
the only enterprises that need worry about cybersecurity,

think again.

Ransomware attacks increased signi�cantly last year, with
criminal groups speci�cally identifying manufacturers as
vulnerable and pro�table targets. In 2021, manufacturing
accounted for 65 percent of industrial ransomware incidents,
according to Peter Vescuso, vice president of marketing at
industrial cybersecurity provider Dragos and a member of the
Manufacturing Leadership Council, a division of the National
Association of Manufacturers (NAM) focused on digital
transformation.

The top three manufacturing subsectors targeted by
ransomware attacks were metal components, automotive and
plastics. Manufacturers as a group were targeted six times as
often as the second leading industrial sector, food and
beverage companies.

Ransomware schemes target manufacturers by disabling
their operations technology and blackmailing victims into
paying to restore the functionality of their systems.
Manufacturers that cannot afford to have production halted
by hacks often have no choice but to pay the hackers’
ransom.

In 2021, ransomware groups Conti and Lockbit 2.0 caused 51
percent of all ransomware attacks, and 70 percent of their
attacks targeted manufacturers. These groups successfully
developed malicious business models and used underground
marketplaces to outsource operations to partners who then
carried out the attacks. Ransomware groups also fund
research and development to stay ahead of the curve on
security and in�ltrate systems.

Hackers target manufacturers precisely because they are vulnerable. About 90 percent of manufacturers have limited visibility
into their OT systems, according to Dragos. What’s more, 90 percent of manufacturers have poor network perimeters, 80 percent
have external connectivity exposure in their OT systems, and 60 percent use shared credentials that make it easier for
ransomware groups to in�ltrate systems.

“Ransomware trends are likely to continue shifting as groups reform and reprioritize and as law enforcement pursues them and
takes them of�ine,” says Vescuso. “As this evolution continues to evolve, Dragos analysts believe…that ransomware will continue
to disrupt all industrial operations and OT environments through 2022, in manufacturing and beyond.”

To protect against ransomware attacks, manufacturers must take steps to modernize and secure their IT and OT systems.
Manufacturers might also want to check out Cyber Cover, a cybersecurity and risk mitigation program launched by NAM in 2020.
The program was developed in partnership with AHT Insurance and Coalition, which specializes in underwriting cyber and
technology insurance.

Manufacturers are deploying advanced technologies that are transforming what they make and how they make it. However,
digitization is also creating created new and unprecedented risks. Don’t get stung. Protect your assembly plant and computer
networks now.
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PRODUCTS

Smart-Factory Software

With this software, manufacturers can automatically
collect and organize real-time data of every assembly
process on a station-by-station basis. This helps managers
spot bottlenecks and eliminate inef�ciencies to maximize
productivity. The software can be up and running in about
two hours, including integration with a plant’s
infrastructure to obtain the bene�ts of cloud backup and
support. Once installed, the software’s Device Library
allows pairing with any factory power tool. If for some
reason a device doesn’t appear in the library, the supplier
will incorporate it at no additional charge. Visual worker
guidance is another capability. Guidance screens reduce
the need for human trainers, while providing consistent
instructions across all shifts. This interface also provides
the option of error identi�cation, where the operator must
correctly complete one step to proceed to the next step.

Pico MES

717-715-6606

www.picomes.com

Effectively Manage Heterogeneous AMR Fleets

Web-based SloXis middleware eliminates the pitfalls
associated with managing multiple autonomous mobile
robots (AMRs), namely, synchronization, coordination and
communication. The middleware achieves this by
supporting native interfaces and the core functions of the
open VDA5050 standard. Fully customizable, the
middleware controls and executes all robot tasks from
computers, tablets, smartphones or other smart devices,
while intuitive modules (such as its Universal Map) ensure
simple and ef�cient operation. SmartSignalManager
templates allow end-users to easily create graphical
work�ows for driving jobs and automatically transfer them
from higher-level systems. The middleware currently
integrates with platforms from Omron, MIR and Magazino,
as well as conventional �oor conveyors, PLCs for
production machines and lines, �re alarm systems,
automatic doors or elevators, and other peripheral
devices.

cts GmbH

49-86799-16890                

www.sloxis.com 
 

Mobile Unit Calibrates Tools, Tests Joints

The compact cerTEST mobile system lets assemblers
quickly and precisely check tools generating up to 500
newton-meters of torque, in accordance with the
requirements of VDI/VDE 2647 and VDI/VDE 2645 Part 2.
Powered by a rechargeable battery, the system can be
used directly on the assembly line to test torque
wrenches, impulse power tools, and pneumatic and
electric nutrunners. Rotational speed behavior testing of
nutrunners can be performed as well. The system’s work
surface accommodates up to four electrohydraulic joint
simulators and a number of external joint simulators with
a capacity of up to 6,000 newton-meters. Built-in sensor
technology reduces measurement uncertainty to less
than 1 percent. Four mobile versions are available, along
with a stationary model for testing and calibrating torque
wrenches.

Kistler Instrument Corp.

248-668-6900

www.kistler.com

3D Confocal Sensors

Smart Gocator 5500 line confocal sensors rely on dual-
axis optics to scan a surface and simultaneously generate
high-quality 3D topography, 3D tomography and 2D
intensity data. This enables the sensors to inspect
practically any type of material—multi-layered,
transparent, translucent, curved edge, shiny, textured,
mixed—with high X resolution (2.5 to 9.9 microns) and
submicron Z repeatability (0.05 to 0.25 micron) at a speed
greater than 10 kilohertz. Sensor models 5504 and 5512
are currently available, with the 5516 set to be released
later this year. Both versions generate1,792 data points per
pro�le. The measurement range for the series is 1.1 to 5.5
millimeters. Sensor �eld of view is 4.3 to 17 millimeters,
and weight is 5 to 21 kilograms. Other integrated features
include web-based software and native I/O, which allows
for seamless connectivity with robots, PLCs and cameras.

LMI Technologies Inc.

833-462-2867

https://lmi3d.com 
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SEE IT AT

Gyroplus Technology Enhances
SCARA Flexibility and Performance

R obots never have been, and never will be, a “one type �ts all applications” technology. This is because some robots are
better than others at certain assembly tasks. SCARAs, for example, are ideal for pick-and-place or assembly operations

where high speed and accuracy are required.

EPSON Robots has made SCARAs since the early 1980s. Its most recent product offering is the GX series, consisting of the GX4
and GX8 models. Both of these high-power-density robots deliver next-level performance and �exibility for the medical-device
and consumer-electronics industries.

“As the demand for automation continues across all industries, [we] provide high-performance [robots] with leading-edge
precision to meet the most demanding tasks,” says Scott Marsic, group product manager at Epson Robots.

Advanced Gyroplus technology is the key to the GX series, notes Aaron Donlon, product manager at Epson Robots. This feature
ensures low residual vibration, fast settling times and a rigid arm design, plus no ringing or overshoot. It also enables high
throughput, smooth motion control and handling heavy payloads at fast speeds from a small form factor: up to 4 kilograms for
the GX4, and 8 kilograms for the GX8.

GX robots easily integrate with Epson RC+ software to optimize performance. Intuitive with a simple interface, the software
comes with an advanced 3D simulator to help end-users streamline automation and effortlessly design complex and robust
robotic tasks.

Each model also offers multiple arm con�gurations for ultra-high precision when performing assembly, pick-and-place and
intricate small-parts handling. The GX4 has a reach of 250, 300 or 350 millimeters; the GX8, a reach of 450, 550 or 650
millimeters, and a longer Z axis.

Built for demanding environments, the robots come in standard, clean room (ISO3), ESD and stand-alone ESD models.
Additional features include battery-less encoders, built-in Ethernet cables and large high-power motors, and multiple mount and
cable bottom exit options.

Advanced integration for vision guidance, parts feeding, force guidance, conveyor tracking, �eldbus, API.NET and arm length
calibration is available as well.

For more information on SCARA robots, click https://epson.com/industrial-robots-factory-automation or visit the company’s
booth at The ASSEMBLY Show. EPSON Robots is one of many suppliers of robots that will be exhibiting at the show, which will
take place Oct. 25-27 at the Donald E. Stephens Convention Center in Rosemont, IL. Besides suppliers of robots, you’ll �nd 225
suppliers of motion control technology, parts feeders, fastening tools, software and other assembly technologies. For more
information, visit www.theassemblyshow.com. 

The GX4 SCARA handles payloads up to 4 kilograms at fast speeds from a small form factor. Photo courtesy EPSON Robots
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ASSEMBLY LINES

Automakers to Invest $515 Billion in
EV-Related Technologies

NEW YORK—The transition to electric vehicles will
have a dramatic impact on automotive supply
chains, according to a new white paper by ABI
Research. Over the next 10 years, automakers will
invest $515 billion in EV-related technologies and
factory upgrades.

However, The Electri�cation Wave and its Impact on
the Automotive Supply Chain warns that OEMs have
not adequately recognized other affects that the EV
transition will have on the supply chain and,
consequently, the impact on the ability to achieve
new vehicular model rollout plans.

“Speci�cally, automakers, from GM and Ford to VW
and Mercedes, will need to maintain the
simultaneous development of new or updated
internal combustion engine (ICE) models and the
introduction of differentiated EV models (models
that are not power train variants of existing ICE
models),” says Ryan Martin, industrial and
manufacturing research director at ABI Research.

The transition to electric vehicles will have a dramatic impact on automotive
supply chains. Photo courtesy Ford Motor Co.

“Incumbent automakers also need to contend with an in�ux of new OEM entrants beyond Tesla, including Lucid Motors, Rivian
and Fisker,” explains Martin. “These market pressures will require an elevated level of new model programs that will address
operational capacity constraints, which have been largely overlooked.”

“Automotive program management has not received the same managerial attention or level of investment as the supply chain
that it supports,” adds Jake Saunders, vice president at ABI Research. “Supplier’s resources to manage new model launches are
�nite and are already stretched thin.

“Unless automakers and suppliers take the initiatives needed to expand overall program launch capacity, their electri�cation
goals are under threat,” claims Martin.

LG Appliance Factory Cited for Industry 4.0 Technology

CHANGWON, South Korea—The LG Smart Park here has
been named a Lighthouse Factory by the World
Economic Forum. The facility, which assembles
refrigerators and other household appliances, was cited
for its use of Industry 4.0 technology such as arti�cial
intelligence, data analytics, digital twins and robotics.

Over the past �ve years, LG Electronics Inc. has
transformed its factory complex with a digitally enabled
end-to-end three-dimensional logistics system. It’s
based on edge computing technology and machine
learning that predicts defects and enables the state-of-
the-art assembly plant to mass-produce multiple
appliance models. Digital twin technology enables LG engineers to analyze production

processes in virtual reality. Photo courtesy LG Electronics Inc.

Newly implemented digital twin technology allows the operating system to analyze production processes in virtual reality. It can
predict if any issues will occur within the next 10 minutes and provide exact parts and materials for assembling each appliance
with an accurate, up-to-the-minute status of the facility’s logistics operations.

Sensors utilizing deep learning technology are installed throughout the factory to monitor each phase of production in real-time,
helping operators pre-emptively identify and resolve any possible issues. As a result, production costs have decreased while
quality and productivity have improved signi�cantly.

The �rst three �oors at LG Smart Park employ an overhead conveyor system that quickly transports boxes and bins containing
parts to assembly lines. Attached to each line is an intelligent warehouse that monitors inventory in real time, enabling
automated materials management, including requests for additional parts and supplies.

Automated guided vehicles leverage 5G networks to improve material �ow and line-side parts delivery. The system has reduced
warehouse space by 30 percent and shortened the time required for hourly materials transportation by 25 percent.

LG Smart Park has also implemented vision-guided robots that feature arti�cial intelligence. The machines are used for
dangerous and complex tasks, such as welding and lifting heavy parts.

“LG Smart Park illustrates our strong commitment to adopting revolutionary technologies as a leader in the global premium
home appliance market,” says Lyu Jae-cheol, president of the LG Electronics Home Appliance and Air Solution Co. “We are
presenting a blueprint for the future of manufacturing. One that delivers better outcomes across environmental, economic and
employment aspects.”

To accelerate the digital transformation of its global manufacturing network by 2025, LG plans to apply technology pioneered at
the facility to other appliance factories in other parts of the world.

NEC and Toyota Develop Wireless
Control System for Moving Objects

TOKYO—NEC Corp. and Toyota Technical Development Corp.
(TTDC) have developed a wireless control system for cars and
other moving objects in factories. It pairs NEC wireless
connections stabilization software with communication modules
developed by TTDC, which are then mounted onto cars and
automated guided vehicles to ensure stable communication that
is free from disruptions and interference.

The system enables real-time data acquisition and command
transmission with moving objects, helping to increase the
productivity and e�ciency of production sites. It has already been
installed at Toyota’s Motomachi assembly plant in Aichi, Japan.

NEC Corp. and Toyota Technical Development Corp. have
developed a wireless control system for cars, automated guided
vehicles and other moving objects in factories. Illustration
courtesy NEC Corp.

Because of digital transformation initiatives, there is an increasing need for highly reliable and low-delay wireless
communication systems in production facilities. However, wireless communication is challenging to implement, because
factories are full of equipment that blocks radio waves and makes �exible changes in assembly lines di�cult.

The system developed by NEC and TTDC achieves stable communication with moving objects by maintaining strong wireless
reception, identifying low-interference communication paths with other wireless devices in real time, and seamlessly switching
to these paths.

Using NEC’s proprietary technology, the system identi�es usable communication bands in real time based on how congested
the bands are, as well as the �eld strength of the access points, enabling seamless transition to high quality communication
paths and access points. This enables stable wireless communication, even in environments where levels of reception and
congestion are constantly changing.

New Process Can 3D Print Satellite Antennas in Outer Space

TOKYO—Engineers at Mitsubishi Electric
Corp. have developed an additive
manufacturing process that can print
satellite antennas in outer space. It makes
use of a newly developed liquid resin that
was custom formulated for stability in a
vacuum.

A new additive manufacturing process can print satellite antennas in outer space.
Illustration courtesy Mitsubishi Electric Corp.

The resin enables structures to be fabricated in space using a low-power process that utilizes the sun’s ultraviolet rays for
photopolymerization. The technology speci�cally addresses the challenge of equipping small, inexpensive spacecraft buses
with large structures, such as high-gain antenna re�ectors, and enables in-orbit fabrication of structures that greatly exceed the
dimensions of launch vehicle fairings.

Resin-based in-orbit manufacturing is expected to enable future spacecraft structures to be made thinner and lighter than
conventional designs, which must survive the stresses of launch and orbital insertion, thereby reducing both total satellite
weight and launch costs.

Spacecraft antenna designs are challenging, due to their con�icting requirements for high gain, wide bandwidth and low weight.
High gain and wide bandwidth require a large aperture, but economical orbital deployment demands that designs be lightweight
and small enough to �t or fold inside a launch vehicle or satellite deployment mechanism.

Mitsubishi Electric’s resin-based production process is designed to produce wide-bandwidth, large-aperture antennas deployed
from a lightweight, vibration-resistant launch package.
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THEME AUTOMATE SHOW
The Automate Show was held June 6-9 in Detroit. More than 550 robotics and automation
vendors exhibited. Here are �ve new products on display at the event.

The MP1000R autonomous mobile robot can navigate autonomously in highly dynamic environments without additional infrastructure.
Photo courtesy Bosch Rexroth

Autonomous Mobile Robot

THINGS5

1
Using RoKIT Locator Software, the MP1000R autonomous
mobile robot (AMR) is able to navigate autonomously in
highly dynamic environments without additional
infrastructure.

Flexible and scalable, the MP1000R can replace manual
forklifts and tuggers in manufacturing spaces, leading to
improved e�ciency and helping protect workers from
injury. Forklifts and tuggers are involved in thousands of
warehouse accidents each year. The MP1000R can safely
and autonomously transport �nished goods, raw materials
and work in process on pallets or shelves within a factory
or warehouse with the same �exibility as human-operated
pallet jacks, forklifts or tuggers.

In collaboration with leading AMR provider Geek+, Bosch
Rexroth developed the simultaneous localization and
mapping (SLAM) technology for the MP1000R. The CE-
and ETL-certi�ed robot features hybrid navigation with
SLAM and QR codes; 360-degree obstacle detection; anti-
collision bumpers; and emergency stop buttons in the front
and rear.

The MP1000R can lift a maximum payload of 1,000
kilograms on a standard rack or shelf base. It can also
interface with customer-speci�c equipment using a square
or roller top conveyor at customized heights. A large-
capacity 39 amp-hour lithium battery provides continuous
power for a typical eight-hour work shift via autonomous
opportunity charging.

Its compact size and zero turning radius enable it to operate in tight spaces or aisle widths as small as 55 inches. Fully loaded, it
can move at a maximum speed of 1.5 meters per second. It can position itself with an accuracy of ±10 millimeters.

The MP1000R has minimal IT requirements and can easily interface with existing systems. It connects to on-site servers using
existing wireless infrastructure. Engineers can trigger robot actions via a web browser or handheld device. Application
programming interfaces are available to connect the robot software to PLCs, ERP, MES and warehouse management systems.

For more information, click here.

2
With eBUS Edge, manufacturers can design or upgrade imaging systems for advanced applications, including 3D inspection and IIoT systems,
without investing in new hardware. Photo courtesy Pleora Technologies

Software Simpli�es Sensor Design for
Advanced Inspection

Pleora Technologies has expanded its machine vision portfolio with software that converts embedded platforms, sensors and
cameras into GigE Vision devices.

With eBUS Edge, manufacturers can design or upgrade imaging systems for more advanced applications, including 3D
inspection and multisensor Industrial Internet of Things (IIoT) systems, without investing in new hardware. The software
converts 3D images and data into GigE Vision and GenICam compliant time-stamped data that is transmitted with associated
metadata over low-latency Ethernet cabling.

In IIoT and robotics applications, engineers can use eBUS Edge to create small-form-factor GigE Vision embedded imaging and
sensor devices that are easily networked and integrate with machine vision processing systems. In these multisensor
applications, embedded processing can make local decisions, transmit processed data to other sensors or standard vision
processing systems, and respond to control requests from a host controller over a low latency GigE Vision Ethernet connection.

For more information, click here.

3
Imagine knowing at an early stage which machine or component in an assembly plant could cause problems in the near future.
It is possible. However, many plants do not have the technical prerequisites for condition monitoring, even though this can
prevent unplanned downtime and unnecessary costs. Retro�tting equipment has often failed due to the effort and cost
involved.

Now, Balluff Inc. has introduced the Condition Monitoring Tool Kit (CMTK), an easy-to-implement system that enables engineers
to gain insights into the actual condition of their machines and detect deviations and problems at an early stage. All
components are matched with each other. CMTK is a complete system, without hidden costs or subscription fees.

The CMTK consists of three components: software, a base unit and up to four arbitrary IO-Link sensors.

The base unit is the central element of the CMTK. This is where the sensors are connected directly. At the same time, it is the
connection point to the networks and systems where this data is used. The base unit does not require a connection to the
machine control system. This means that existing structures and processes remain untouched, and there are no undesirable
interactions due to the querying and evaluation of the additional data. An internet or cloud connection is not required in daily
operation, so there’s no risk of data falling into the hands of third parties or incurring usage fees.

The software makes it possible to automatically visualize and evaluate collected data on site. In the process, a dashboard is
automatically created and con�gured using existing sensor data, saving time and effort when commissioning the system. The
web-based software enables the data to be displayed on various end devices, so that the information is quickly and easily
available. Limit values and trend analyses can be set up and con�gured quickly and easily. Automated monitoring of these
values is also possible, and noti�cations can be sent by e-mail. The data obtained can be used, for example, to detect
deviations at an early stage, control the timing of repairs, and optimize maintenance intervals. The data can also be saved and
archived for later analysis.

The system is compatible with a range of sensors. All IO-Link sensors available on the market can be used with CMTK. Sensors
are simple to integrate and operate; they can record several measured variables at one point; and they can communicate the
data quickly and easily. Possibilities include vibration and temperature sensors for monitoring motors and drives; pressure and
�ow sensors for monitoring pumps and compressors; temperature and humidity sensors for monitoring control cabinets; and
capacitive sensors or ultrasonic sensors for detecting �ll levels.

The tool kit enables plug-and-play commissioning and visualization of machine data. It outputs warning messages when
adjustable limit values are exceeded. The self-su�cient system includes data storage, independent of cloud and machine
control systems. Remote monitoring from any location is possible, thanks to network integration.

For more information, click here.

The Condition Monitoring Tool Kit is an easy-to-implement system that enables engineers to gain insights into the actual condition of their
machines and detect problems early. Photo courtesy Balluff Inc.

Kit Lets Engineers Monitor Machines,
Processes

4
SCHUNK has introduced a new version of its JGP two-�nger universal gripper. The JGP-P offers increased gripping force,
greater application �exibility, and a variety of query options.

It is ideal for loading and unloading machine tools, assembly, and pick-and-place tasks. A range of features makes this possible.
This includes the robust T-slot guidance with longer base jaw guide. Compared with its predecessor, it allows for the use of
gripper �ngers that are 30 percent longer. The base jaws are fully guided in the housing in any gripping state. This improves
performance and covers a wider range of different applications.

The JGP-P also generates up to 50 percent more gripping force than its predecessor—without an increase in size. This is made
possible by the increased surface area of the drive piston. This means that the gripper can easily handle heavier loads, so
engineers can specify a smaller gripper to save space and cost.

The gripper is compatible with ten sensors with a range of interrogation options, such as monitoring stroke position or
workpiece differentiation. Good or bad parts can be sorted quickly and reliably based on dimensional deviations. From size 64,
the JGP-P is also available with diameter 8 inductive sensors.

Flexible mounting options on two sides allow the gripper to be mounted universally in three directions. The supply of
compressed air is possible via both screw connection and hose-free direct connection. An integrated sealing air connection also
improves process stability. This is particularly important if the gripper is used in conjunction with machining, since it inevitably
comes into contact with chips and coolant. An integrated sealing air connection prevents penetration into the gripper.

For more information, click here.

BSH Home Appliances envisions a bright future for smart glasses, both in assembly plants and in the home. Photo courtesy Tooz Technologies

Two-Finger Universal Gripper

5
The Flex-Dial Chassis System from Weiss North America Inc. is a standardized automation platform. The cost of construction,
installation and commissioning are minimized, thanks to an innovative plug-and-play design. Before delivery, the system goes
through a comprehensive functionality and quality inspection, after which, the system can be set up and put into operation on-
site quickly and smoothly.

Each system includes a fully programmable NR Series rotary indexing table; an aluminum dial tooling plate; steel base top
plates with T-slots for �exible mounting; a powder-coated machine frame; and integrated standard handling modules as
required. Each system is also equipped with a modular, expandable control system, including an indexer control with integrated
safety PLC; accessory panels to support up to six single, dual or multiaxis drives; application software; and various �eldbus
interfaces, such as Ethernet/IP or Pro�net.

Three models are available, with tooling plate diameters of 42, 52 and 67 inches.

For more information, click here.  

The Flex-Dial Chassis System is a standardized automation platform that promises to minimize the cost of construction and commissioning.
Photo courtesy Weiss North America Inc.

Precon�gured Indexing Chassis Simpli�es Integration

July 2022

https://www.assemblymag.com/infocenter/smart-pressing-technology
https://www.fisnar.com/products/fluid-dispensers/dispensing-controllers/dc50-general-purpose-dispenser/?utm_source=Assembly-enews&utm_medium=Banner&utm_campaign=External-Ads&utm_content=072022
http://www.boschrexroth-us.com/mp1000r
https://www.pleora.com/ai-for-quality-inspection/
https://www.balluff.com/en-de/news/condition-monitoring-toolkit
https://schunk.com/us_en/gripping-systems/series/jgp-p/
https://info.weissna.com/flex-dial-chassis-systems/
https://www.assemblymag.com/


ASSEMBLY IN ACTION
Bossard Bolt Enhances Bike
Durability, Rider Safety
Because safety is a big concern for bike riders,
it is also important to bike manufacturers. This
is the case for BMC Switzerland AG, which has
designed and built road, mountain and
commuter bikes since 1986. Stefan Christ,
head of development at BMC, notes the
important role that fasteners play in building a
durable and safe bike, regardless of model
and whether the cyclist is a casual rider or a
serious professional.

“Fasteners are critical points in the bike
structure and can strongly affect [its] safety
when [in] use, [but] bolts are often the
components which we �nd [the] hardest nut to
crack,” explains Christ. “[Based on] internal
and external stress tests, it is the bolts [that]
often cannot withstand extreme loads.”

To solve this problem, BMC engineers worked
closely with Bossard Technical Center in
Taiwan several years ago to develop a new
bolt with a built-in safety function. The
fasteners that BMC had been using until then
proved to be inadequate.

BMC Switzerland AG designs and builds road, commuter and mountain (shown) bikes.
Photo courtesy Alex Broadway of swpix.com

Bossard developed the ecosyn-grip bolt fairly quickly, producing a fastener that resists vibration and material fatigue, while also
meeting the EN14766 standard for mountain bikes. The standard includes safety speci�cations and details the corresponding
test methods.

One test, for example, focuses on the endurance of the handlebar and stem, which must be able to withstand 200,000 cycles.
Bossard followed the standard when performing various tests on the bolt, before carrying out a detailed analysis of its
mechanical properties and behavior under vibration.

Test data reveals the bolt offers high anti-vibration capability and high fatigue strength. Equally important, the bolt is
economical to produce. For these reasons, the ecosyn-grip bolt earned Bossard the Taipei Cycle Design & Innovation Award.

BMC followed Bossard’s test with an endurance test of its own to see how the bolt performed under harsh conditions over the
course of one month. The manufacturer installed the bolt in a pedal that was rotated more than 4 million times at a high
vibration in harsh environmental conditions.

Christ says the bolt performed �awlessly, proving the bolt’s quality and reliability. Testing was then repeated in an independent
SGS lab in Switzerland, with the same results.

The key to the ecosyn-grip bolt’s effectiveness is its unique design. Instead of having a washer, the bolt features a recess at the
transition of the shaft to the head. This design increases load-bearing capacity and reduces the risk of the bolt loosening and
falling out.

Christ says BMC likes that the bolt lessens the number of
fasteners and washers needed for each bike assembly,
resulting in lower material costs and higher productivity.
But, what the company likes even more is how the bolt
increases cyclist safety while easily working into BMC’s
bike designs.

“Generally, the bolts must be coated black to match the
uniform quality look and feel of a BMC [bike],” says Christ.
“[The bike] should stand out from the crowd, even without
color and logos. This requirement poses a further
challenge to the engineer looking for the ideal [fastener].” 
For more information on specialty bolts, call 41-41-749-
6611 or visit www.bossard.com.

The ecosyn-grip bolt features a recess at the transition of the shaft to
the head. Photo courtesy Bossard AG

Istituto Italiano Embeds 3D-Printed
Sensors in Electrical Packaging

Based in Genoa, Italy, Istituto Italiano di
Tecnologia (IIT) is one of the best research
centers throughout all of Europe. Researchers
there focus on several specialties, including
robotics, computer vision and optical microscopy.

Within the institute is the Center for Biomolecular
Nanotechnologies (CBN). Experts at CBN use
micro and nanotechnology to develop products
that monitor and improve personal health,
wellness and sport performance.

Researchers at the Center for Biomolecular Nanotechnologies 3D print these
sensors, which are then embedded in electrical packaging or enclosures. Photo
courtesy Nano Dimension Ltd.

A recent CBN project involved the use of the DragonFly additive manufacturing system to 3D print sensors that get embedded
in electrical packaging or enclosures. Massimo De Vittorio, director of CBN and a professor at the Universita del Salento, says
the center uses the packaging for prototypes of next-generation microelectromechanical systems (MEMS) and wearable
transducers for information and communication technology.

“The DragonFly is suitable to rapidly and affordably manufacture [the] prototypes,” says De Vittorio. “[This capability enables]
our team to achieve quick development and high performance, [as well as] print complex shapes not achievable using
traditional manufacturing processes.”

Made by Nano Dimension Ltd., DragonFly prints objects using liquid deposition modeling (LDM) technology. The LDM version is
an upgrade to the DragonFly Pro system for printing electronic components, such as PCBs, capacitors, coils, sensors and
antennas. Amit Dror, CEO of Nano Dimension, claims that the LDM system is the only additive manufacturing platform capable
of round-the-clock 3D printing of electronic circuitry.

According to De Vittorio, the DragonFly’s deposition method enables e�cient and cost-effective sensor embedment. The
technology does this by allowing simultaneous 3D printing of conductive silver nanoparticle ink and insulating ink (a dielectric
polymer) via a layer-by-layer fabrication process.

Engineers pause printing, as needed, to place a sensor on preprinted recesses. Printing is resumed to seal the sensor and
complete the job. Cadlog Group, Nano Dimension’s value-added reseller in Italy, facilitated IIT’s purchase of the DragonFly.

“Embedding sensors into the interior layers of the packaging was one of
the main breakthroughs achieved by the researchers, as this is typically a
complex, multistage process,” notes Dror. “Placing the sensors [there] can
also free up space to make the structure smaller, lighter and less
expensive to produce. Embedding sensors [eliminates] injection molding
processes, reduces the need for human touch in assembly steps
compared to traditional methods, and eliminates wires, soldering and
connectors.”

Powering the DragonFly is Switch software, which lets users adjust many
characteristics of the 3D �le, such as layer thickness and order, conductor
width, punching, rotation, and the shape or object outline. The software
also has an interface that displays a detailed and accurate rendition of a
design’s structure to facilitate a precise 3D print job. To optimize
production and overall equipment effectiveness, the system monitors
material usage in real time and automatically cleans the printhead every
few hours.

Last year, Nano introduced the DragonFly IV system. For more information
on machines that create 3D-printed electronics, call 650-209-2866 or visit
www.nano-di.com.

The DragonFly LDM uses liquid deposition modeling
technology to 3D print electronic components. Photo
courtesy Nano Dimension Ltd.

Gap-and-Flush Inspection Brings Door-and-Fender Perfection

A slightly crooked painting gets most people’s
attention, whereas very few people will notice a
car door that is askew by less than a millimeter.
Catching that imperfection is often reserved for
trained personnel on an automobile assembly
line.

Such was the situation for Stellantis N.V. at its
Brampton Assembly Plant in Ontario, Canada,
until 2018. That year, the company (formerly
known as Fiat Chrysler Automobiles N.V.)
implemented an automated gap-and-�ush
inspection system by Cognex Corp.

The change was made for several reasons. For
one, manual inspection requires the use of
contact gauge tools that often scratch vehicles.
Manual inspection is also more time consuming
and offers no assurance that measurements are
taken at the exact same point from one vehicle
to the next.

Stellantis N.V. makes the Chrysler 300, Dodge Challenger and Dodge Charger at
its Brampton Assembly Plant in Ontario, Canada. Photo courtesy Stellantis N.V.

In addition, manual gap-and-�ush checks are done by batch instead of by individual vehicle. As a result, the potential existed for
vehicles to pass through the line with unacceptable door geometries. This, ultimately, required more resources to identify and
correct errors.

The Cognex system, in contrast, offers simple, accurate and noncontact inspection. It consists of four DS1300 laser pro�lers,
two In-Sight VC200 machine vision controllers and an encoder connected to a Rockwell Automation PLC.

Stellantis engineers have two speci�c goals for the system, which is positioned directly after the door assembly station on the
production line and before painting. One is to ensure that the gap between doors and panels on each Chrysler 300, Dodge
Challenger and Dodge Charger is consistently within 0.2 millimeter of their design speci�cation. The other is that their doors are
�ush or planar to neighboring panels within 0.3 millimeter.

For added �exibility, the Cognex system automatically adjusts its operation based on vehicle body style and whether it features
two or four doors. System operation begins with the encoder tracking each vehicle frame as it moves down the production line.

When the PLC determines that a particular model is within 1 inch of the target area, it triggers the laser pro�lers—two on either
side of the vehicle—via the controllers. Each pro�ler, in turn, makes a 2D pro�le of the door (at the top and near the bottom),
after collecting data on its leading and trailing edges.

Because the pro�ler has a long measurement range, there is no risk of any vehicle scratching or a pinch point safety hazard to
workers. In addition, system design discourages them from trying to pass between the pro�ler measurement system and
automobile body during operation.

Stellantis especially likes that each pro�ler
provides a highly accurate measurement on the Z
axis. This capability veri�es when both body
panels are on the same plane, or if there are
subtle differences that indicate they are out of
tolerance.

The VC200 controller stores the most recent
5,000 gap-and-�ush measurements, enabling
engineers to download data as needed for reports
and later analysis. These measurements are also
recorded against vehicle history in the
manufacturer’s Performance Feedback System,
which allows for easy reference and correlation. 
Best of all, the Cognex system provides 100
percent door and fender panel position
compliance. For more information on inspection
systems, call 855-426-4639 or visit
www.cognex.com. 

The automated gap-and-�ush inspection system includes laser pro�lers (shown),
machine vision controllers and an encoder connected to a PLC. Photo courtesy
Cognex Corp.
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The ASSEMBLY Show
Celebrating 10 Years of Connecting the
Industry
This October 25-27, 2022, The ASSEMBLY Show is returning to
Donald E. Stephens Convention Center in Rosemont, IL to
celebrate 10 years of bringing together buyers and end users of
assembly manufacturing equipment with suppliers and subject
matter experts. This important industry event is a hub for tools,
resources, and expertise that assembly professionals need to
assemble discreet components into �nished products. 0:00 / 0:34

The expansive exhibit hall at this year’s ASSEMBLY Show includes hundreds of blue-chip suppliers of assembly equipment,
tools, technology, and more, featuring Gold Sponsor Promess; Silver Sponsors ASG, KINEXON, and Rexroth, a Bosch Company;
Bronze Sponsors Cardinal Kinetic, Schmidt Technology and Telsonic Ultrasonics; and many more industry leaders. Attendees
will have an opportunity to evaluate cutting-edge equipment and technology, including

• Fasteners

• Pins

• Dowels

• Hand tools

• Conveyors

• Parts feeders

• Pressing

• Joining

• Welding

• Leak testing

• Wire processing

• Diagnostic/calibration tools

• Automation

• Robots

• IIoT

And much more!

Connecting Assembly Professionals with Leading Suppliers

Explore hundreds of interactive displays of working machinery in the
exhibit hall

Exhibits feature interactive displays of working equipment where attendees can bene�t from hands-on demonstrations
and follow up with helpful experts with whom attendees can discuss speci�c applications or available customizations
and add-ons.  

In addition to the exhibit hall, the exhibitor-produced
Learning Theater presentations provide a wealth of
knowledge on the latest technology, process
improvements, and innovative solutions to common
problems. The Learning Theater presentations take place
right on the show �oor during exhibit hall hours, so
attendees can conveniently sit in on the sessions, then
follow up with the sponsoring company at their booth to
discuss how to apply what they’ve learned to their own
assembly processes. This year’s Learning Theater
sponsors include: Daifuku, a Jervis B. Webb Company,
Dukane, Epson Robots, Kistler, Laco Technologies,
LightGuide, Mountz, Pico MES, and Universal Robots.
Limited Learning Theater sponsorships are still available
for industry suppliers and innovators.

Advanced Insights from Leading Subject Matter Experts

Learn about cutting-edge innovations from leading suppliers with
exhibitor-produced Learning Theater presentations

Expanded Workshops Enhance Learning Opportunities

Dynamic Networking Events to Connect with Peers and
Suppliers Alike

Each workshop requires a nominal fee – only $25 per workshop if registration is completed by September 30, 2022.

Of course, The ASSEMBLY Show wouldn’t be complete without The Morning Mingle & Breakfast sponsored by Kinexon,
which provides one last opportunity to network over coffee and a complimentary continental breakfast on the show �oor
on Thursday, October 27.

Network with peers and suppliers, discuss key takeaways, and form
valuable business partnerships

Preceding the Wednesday and Thursday Learning Theater presentations and expo hall hours, ASSEMBLY is producing six
workshop sessions on Tuesday, October 25th in partnership with EWI, MANA and Honsha. These deep dive workshops, for
which you can register at www.TheAssemblyShow.com, are a great opportunity to hear from leading subject matter experts
who can provide in-depth information on hot topics in assembly manufacturing. This year’s expanded workshop program
includes:

• Metal Welding Overview for Battery Packs

• Lean Manufacturing – The Culture of Kaizen

• Thriving with Manufacturers’ Reps

• Fundamentals of Plastics Welding

• Electric & Autonomous Vehicles: The Future is Now

• How to Develop the Next-Generation Manufacturing Workforce

The exhibit hall opens at 4pm on Tuesday, October 25 for
the Taste of Rosemont Welcome Reception sponsored by
Rexroth, a Bosch company, which is open to ALL event
participants. This sneak peek at the exhibit hall kicks off
The ASSEMBLY Show in earnest and gives attendees an
opportunity to walk the show �oor, preview exhibits,
mingle with exhibitors and fellow attendees, and sample
fare from local Rosemont restaurants.

New this year is the Harvest Hoedown Networking
Reception sponsored by ASG on Wednesday, October 26,
which is a great way for attendees and exhibitors to kick
back and relax over barbeque and country music! The
Harvest Hoedown is also a nod to ASSEMBLY’s NEW
event launching in Nashville, TN next April 4-6, 2023, The
ASSEMBLY Show SOUTH, which extends the reach of
ASSEMBLY’s �agship Rosemont event into a growing
market down South.

Make sure you print plenty of extra business cards in advance because The ASSEMBLY Show will have you meeting and
greeting with hundreds of exhibitors and thousands of attendees! FREE Registration is available online at
www.TheAssemblyShow.com and hotel reservations can be made at a discount through our hotel partner Executivevents.
We hope to see you in Rosemont this October 25-27, 2022!

A promotional message from ASSEMBLY
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MIND YOUR P's AND Q's

R ecently, I hired professionals to cut down some large, dead trees near my house. I then used a chainsaw to cut the trees
into smaller, moveable pieces that I could chop for �rewood. I was making slow progress when the chain pinched and

broke a few teeth. I was about to head to the hardware store to get a replacement chain, when my wife pointed out that the
chainsaw I was using worked best on trees below a certain maximum radius. The trees I was cutting up were considerably
larger. As a result, I invested in a new chainsaw that was better able to handle the task at hand. With the new tool, my progress
was faster and less strenuous.

The right tool for the right job. That adage applies to most everything we do, whether cutting up trees or developing new
products. A lack of tools or poor tools are not necessarily bad—if you have su�cient time and energy to overcome those
limitations. For cutting up large trees, a suboptimal chainsaw is better than an axe or nothing at all, but it’s not better than a
chainsaw designed speci�cally for the task.

Over the years, I have worked with organizations that have all sorts of tool challenges. Sometimes, these companies have tools
that their teams do not use or that only some teams use. One company had a software tool for managing the process of testing
new products. It kept track of test artifacts, product revision levels, test cases and test results. The tool also had space for
recorded data, the engineer conducting the test, and the best person to resolve any problems that may arise. In short, the tool
provided everything engineers would need to make informed decisions about the disposition of any product revision.

No one used it.

A tool that is not used is not helpful. It was di�cult for the project manager and executives to learn anything from the tool.
Many test teams tracked test results using their own Excel spreadsheets, and their data was not reported in the tool. With no
defect reports to be found in the tool’s data base, management might conclude that no problems were found during testing.
That was not accurate.

A companywide effort to encourage engineers to use the tool improved clarity of the testing results, producing actionable
information and enabling project managers and executives to know what was going on.

Another common story is when teams have disparate tools that do not facilitate the work. Consider a large manufacturer that
consists of several smaller companies or divisions that are expected to work in synch with each other. Too often, their tools
(and even their processes) are not aligned. Sharing information is not easy, there are multiple tools that require support, and a
person performing a function in one company will not know how to do the same work in a sister company.

There are bene�ts to this organizational structure. For example, it can facilitate specialization and development of expertise. On
the other hand, it is often di�cult to communicate between organizations or siloes.

There are solutions to this communications conundrum. Product life cycle management (PLM) software can facilitate
communication between siloes. Modern PLM software provides a hub for information that is accessible to all. It is not effective
or e�cient to have multiple tools for handling one portion of the product life cycle. Product management processes work best
when they are interconnected.

In large companies with many divisions, tools are often not aligned. Sharing information is not easy, and a person performing a
function in one company will not necessarily know how to do the same work in a sister company. Photo courtesy Altium Ltd.

JOHN QUIGLEY // PRESIDENT // VALUE TRANSFORMATION LLC

CONTACT
Author

Testing Tools Are
Not Our Savior—But
They Can Be Helpful

Function-speci�c tools, such as software for tracking product testing results, are helpful, but they can also separate that function
from other development areas. Photo courtesy MatMatch

Tool Selection

Before assembling a toolbox, we need to identify what we want to accomplish. Then, we can look for tools that will help us
achieve these objectives. First, assess the current state. How do we work now? How do we want to work? How do we envision
that changing over time? What information is needed and who needs it? What are the present and perceived future obstacles?
Then, identify a list of tools that show promise of meeting your needs. Evaluate the cost and bene�ts of each tool via
demonstrations and experiments. Once a tool has been decided upon, make implementing it a priority.

All stakeholders should be involved in the process. To go from a product idea to �nished assemblies coming off a line requires a
host of team members and a variety of departments and disciplines. These team members and areas of responsibility are
often distributed throughout the company and not in a single o�ce or even geographic region. Function-speci�c software tools
can help—remember that software for tracking product test results?—but they can also separate that function from other
development areas. Making communication logistically more di�cult is not an improvement.

Tools can help us work more effectively. Tools can help with communication across the breadth of the organization or even
between organizations. This is important for product development and manufacturing. Material changes, process changes and
even functional changes to the product can and do occur in the course of developing a new product. Creating and delivering a
product from idea and development through to manufacturing are not a collection of discrete steps, but rather the result of an
interconnected network. Your tool selection must recognize this.

About the Author
The author of numerous books on project management, Jon has held engineering and management positions at Volvo Trucks,
PACCAR and other companies. Email Jon at jon.quigley@valuetransform.com
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MEDICAL REVIEW
Optimizing End-of-Line
Packaging Systems for
Medical Devices

Bob Euteneuer // Medical Program Manager // Brenton Engineering // Alexandria, MN

High-speed delta robots are particularly well-suited for
picking products and placing them into secondary packaging
quickly but gently. Photo courtesy Brenton Engineering Inc.

MEDICAL PRODUCTST he primary purpose of secondary packaging is to
ensure the safety of a product during storage and

transportation. The integrity of secondary packaging is
particularly important with medical devices.

The FDA does not just monitor the production of
medical devices; it also ensures that the packaging for
those devices is safe and effective at keeping the
contents clean and germ-free.

Packaging must also meet rigorous labeling standards.
The FDA’s Unique Device Identi�cation (UDI) regulation
requires every medical device to bear a unique, globally
recognized identi�er so it can be tracked from the point
of manufacture, through distribution, to �nal use. The
goal of the system is to facilitate medical device recalls;
aid adverse event reporting; improve supply chain
security; and prevent medical errors. The UDI code must
consist of a device identi�er, which is unique to each
model of the device, and a production identi�er, which
includes a device’s lot or batch number, serial number,
expiration date and manufacturing date.

All of these requirements place higher demands on end-
of-line packaging equipment, such as case erectors,
case packers, case sealers, labelers, palletizers and
stretch wrappers, as well as the material handling
systems that connect them.

These systems must operate reliably and cost-
effectively, while complying with industry standards and
regulations. They must accommodate high-mix, high-
volume production; handle delicate devices without
damage; and meet rigorous standards for cleanliness
and sterility.

Performance Feeders creates custom parts feeding equipment for

medical product components of  varying materials, shapes, and sizes.

Carefully evaluating the characteristics of  each part to �nd the most

e�cient and cost-e�ective solution, our highly skilled manufacturing

team provides quality assembly systems to serve the medical industry.

Performance Feeders, Inc.

813-855-2685

Sales@PerformanceFeeders.com

www.performancefeeders.com

Custom Solutions for Medical Product
Handling

Integration of Packaging Systems

Maximizing the capabilities of packaging equipment
depends upon how well it is integrated into the
assembly line. The task is not as straightforward as
merely acquiring the machinery and programming the
robots. Rather, that’s just the beginning. Programming
is the easy part. Making the ancillary systems work
together, and presenting the products to the individual
machines and robots so they are not doing more work
than is necessary requires considerable expertise.

Robotic palletizers can build higher, more dense and more
stable pallets than conventional systems. Photo courtesy
Brenton Engineering Inc.

ACE damping solutions quickly decelerate moving loads without

damaging impacts. Our shock absorbers assist with slowing down and

stopping functions, providing a quick and quiet stopping on machines.

Stainless steel options are available for areas that need to be sterile

and remain f ree f rom dust and debris.

ACE Controls

800-521-3320

shocks@acecontrols.com

https://www.acecontrols.com/

Provide safe, high quality care with ACE

Working with experienced packaging equipment suppliers can be invaluable. They understand the upstream and downstream
inputs and outputs of the machines. They can provide the latest in servo-driven motion control technology for fast and reliable
changeovers, as well as superior diagnostics and technical support.

Integrating a packaging system into an assembly line involves examining each station on the line. What is its mean time
between failures and how does that affect the production rate? These risk assessments may lead the packaging equipment
supplier to install vision systems at key points on the line or create accumulation lanes to ensure that the line keeps moving
during short periods of downtime.

The packaging equipment supplier will also evaluate the entire line for safe operation. Simply attaching conveyors between
machines and writing control code to ensure proper handshakes between PLCs is not enough. Additional guarding, emergency
shut offs, hold-in-place actuators and other safety systems may be necessary.

A good packaging equipment supplier can reduce the time required for validation by creating and populating the bulk of the
installation quali�cation and operation quali�cation (IQ/OQ) documentation prior to factory acceptance test (FAT). A packaging
equipment supplier might need just four weeks to prepare IQ/OQ—half the time a medical device manufacturer might invest to
do the same work. The equipment supplier knows the system’s software. Having most or all of the documentation completed
by the end of the FAT saves time, and will free up the medical device manufacturer to focus on a faster, more trouble-free
startup.

Options for Packaging Systems

Medical device manufacturers have a slew of options
for packaging systems, including case erectors, case
sealers, palletizers, stretch wrappers and labelers.

One of the �rst choices to be made is whether to use
hard automation or robotics. This varies, depending on
the items to be packed, the pack con�guration, takt
time, available space, and a company’s general
equipment philosophy. Finding the best solution
requires an analysis of the product, the package, the
company’s current needs and its potential needs down
the road. As a general rule, robots can more e�ciently
process multiple SKUs, manage varying product sizes,
and create many pack con�gurations.

Case packing machines are a core part of end-of-line
packaging systems, capable of folding, packing, gluing
and taping of cardboard boxes.

Maximizing the capabilities of packaging equipment depends
upon how well it is integrated into the assembly line. Photo
courtesy Brenton Engineering Inc.

Bonding, potting, sealing: With maximum reliability and
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Medical technology

Case style is one of the primary determiners of whether to install a robotic or hard-automation case packer. A robot lends itself
best to top-load pick-and-place applications, particularly if the entire case can be loaded at once. A 12-pack of IV bags, for
example, is an ideal robotic application.

Robotic case packers, however, cannot yield the speeds of hard automation. A robotic case packer typically tops out at speeds
of 30 picks per minute. But in the right application and con�guration, such a system can pick three or four caseloads at a time,
which equates to 90 to 120 picks per minute. Still, for a single-size product, traditional hard automation provides higher speeds
and greater e�ciency but with less �exibility. A medical device manufacturer that needs to pick 400 products per minute, and
can only pick one product at a time, probably should consider hard automation.

Flexibility is another key. Robotic systems provide signi�cantly more �exibility. Even though a robotic system might have more
components and require more total square footage, individual components can be placed in various locations to accommodate
available space.

Robots for Pick-and-Place

Medical device makers have a wealth of robot options
for picking and placing assemblies and packages: six-
axis robots, delta robots and SCARA robots. High-speed
delta robots are particularly well-suited for picking
products and placing them into secondary packaging
quickly but gently.

Regardless of the type of robot used, the key to success
lies in the end of arm tooling (EOAT) used to pick up the
items. Well-designed tooling will ensure high pick rates
without damaging the product. For example, with �ow-
wrapped products, too much vacuum on the EOAT will
pull air through the plastic or cause the plastic to get
puckered or deformed. At the same time, the vacuum
must be strong enough to grip and move the product
successfully. Similarly, gripper �ngers must be robust
enough to survive a crash, but not so heavy that they
require a large, expensive robot to handle their higher
weight and inertia.

Engineers should also consider how the products are
metered and presented to the robot for pick-up.
Sensors and a PLC can be used to tell the robot that an
assembly is ready for pick-up or if a product has been
missed and left behind. Alternatively, a vision system
can enable the robot to pick products arranged
randomly on a conveyor.

Motion Index Drives precision link conveyors are made for each

application, manufactured with high strength aluminum extrusion, and

custom modi�cation for clean room requirements. Our conveyors

deliver high accuracies of  +/-0.06mm (+/-0.002") at each link

position. All mechanical components in oil are sealed as a standard

requiring no maintenance.

Motion Index Drives

877-978-1830

info@mid.us.com

www.motionindexdrives.com

Precision Link Conveyors and Medical
Manufacturing

Palletizing Systems

Once products have been boxed, the boxes must be placed onto a pallet for shipping. Here, medical device makers have two
options: conventional automated in-feed palletizers and robotic palletizers. In-feed palletizers are ideal for packaging operations
ranging from 30 to 100 cases per minute, and they can serve single or multiple packaging lines.

Robotic palletizers, however, provide signi�cant advantages. Equipped with four-, �ve- or six-axis articulated robots with
versatile grippers, robotic palletizers can build higher, more dense and more stable pallets than conventional systems. System
software automatically measures the case and packaging contact surfaces and determines the best layering pattern for
individual packages. Stacking criteria can be modi�ed by factors such as the size and shape of the case or package,
crushability, stability, volume of cases per layer, number of layers, and the layer patterns.

For example, the Brenton RP1000 robotic palletizer can handle speeds of 20 cycles per minute, while handling cases, bundles,
bags or large objects with complex pack patterns. The entire cycle from in-routing of cases into the palletizing station, case
identi�cation and labeling, palletizing, stretch wrapping and pallet license plating is accomplished within the palletizing station.

In this system, the case conveyor feeds a single case to a pick station with a built-in scale. There, a robot equipped with a
vacuum gripper picks the case from the scale and presents it to a label applicator. Once the labeler signals that its cycle is
completed, the robot lifts the case to an inspection station, where a vision system inspects the label. The robot then rotates the
case for an additional label application and again the label is inspected.

Completed cases are metered into a second pick station. A robot picks a group of cases and passes them in front of bar code
scanner. Case data is captured and tracked to the pallet being palletized. The robot continues to cycle until the pallet is
complete. Completed pallets are then indexed out of the cell. Completed pallet loads are indexed onto a stretch wrapper. The
system prints and applies a license plate number label and shipping label to all four sides on the exterior of the wrapped pallet.
Case identi�cation data for cases on the pallet are associated with the pallet.
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ADHESIVES

Austin Weber // Senior Editor //
webera@bnpmedia.com

Next-generation interiors demand
adhesives that provide optical
clarity, structural integrity and
thermal interface.

New Technology for Bonding
Automotive Displays

Automotive interiors today are in�uenced by smartphones, tablets and
other types of consumer electronics. Illustration courtesy LG Corp.

U p until a few decades ago, instrument panels in most vehicles consisted of a smattering of simple analog buttons, dials,
gauges, knobs and needles. Today, mechanical speedometers and tachometers have gone the way of bench seats, hood

ornaments, hub caps and running boards.

They have been replaced with center stack screens and digital instrument clusters. Automotive displays have also become
smarter. They don’t just offer touch capabilities; they provide haptic feedback and use cameras, sensors and other integrated
devices.

Instrument clusters are traditionally located on the driver’s side, near the steering wheel. They display vital signs such as engine
temperature, fuel level and vehicle speed. Center stack displays are �at-panel-based infotainment systems that offer a range of
interactive features, such as cabin temperature controls, music and navigation.

“There’s a trend toward combining instrument clusters and center stacks into one large unit called a multidisplay module,” says
Kyle Davis, senior analyst for connected car and vehicle experience at IHS Automotive. “Because it provides a cleaner look and
feel in the interior, these types of displays are beginning to appear in vehicles such as the Cadillac Escalade and the Mercedes-
Benz A-Class.

“Consumers today are used to interacting with displays on smartphones, tablets and other portable electronic devices, so
automakers are following the trend,” explains Davis. “It’s a way for them to be creative and differentiate their products. We’re
seeing more complex display con�gurations, because automakers are going for the ‘wow’ factor whenever someone steps into
a vehicle.”

Growing Demand

New technology enables pillar-to-pillar displays that spread across interiors
from one A-pillar to the other. Illustration courtesy Continental AG

According to Davis, by 2026, 47.4 percent of all new vehicles are expected to have a digital instrument cluster and 51.4 percent
of center stack displays will measure 9 inches or larger.

“A display is the art piece that communicates the vehicle interior’s identity,” says Qais Sharif, vice president of the display
product line at Visteon Corp. “Well-executed integration of technology in the cockpit can do a great deal to advance the public
image of the vehicle.

“Large displays, multiple and complex displays, and optical bonding of complex display con�gurations bring the digital
experience to the entire vehicle cockpit,” notes Sharif. “The digital cockpit is evolving into a multidisplay, interactive environment
driving electronics complexity and cost. This poses new challenges and opportunities for product design and engineering”

Automakers and suppliers are combining instrument clusters and center stacks into one large unit called a multidisplay module. Illustration
courtesy Visteon Corp.

To address the challenge, Visteon engineers are working with Corning Inc. to produce cutting-edge displays using Gorilla Glass
parts that are thin and tough. They can be manufactured �at and bent at room temperature using Corning’s ColdForm
technology. It enables automotive display applications that are either concave or convex. The same sheet can be bent multiple
ways, from a C-shaped instrument cluster to an S-shaped center stack display.

Curved displays, head-up displays and organic light emitting diode (OLED) displays are starting to appear in some luxury cars.
They feature higher resolutions and much larger sizes than what’s typically found in current displays. According to industry
observers, the next step will be pillar-to-pillar displays that spread across interiors from one A-pillar to the other.

“The latest curved displays feature a radius of 1,000 millimeters, instead of the usual 3,000 millimeters,” explains Karl Bitzer,
Ph.D., head of product management at DELO Industrial Adhesives. “This sounds technical, but this leads to closer viewing
distances of the eyes to the display center and edges, enhancing the three-dimensional effect.

“Another trend is augmented reality head-up-displays that only need small installation space and offer stunning new features,”
says Bitzer. “OLED displays [feature] deep black and brilliant colors. They also enable free-form, nonrectangular and slimmer
displays behind the cover glass.”

This OLED display integrates two screens that are
optically bonded behind a curved glass surface.
Illustration courtesy Continental AG

Continental AG recently developed a large OLED display for a major OEM that it plans to begin producing next year. It stretches
from the driver’s area to the center console and integrates two screens that are optically bonded behind a curved glass surface.

“The integrated OLED display ensures a �rst-class user experience and offers automotive manufacturers a further opportunity
for differentiation and individualization,” notes Frank Rabe, Ph.D., head of the human-machine interface business unit at
Continental. “Among other things, OLED technology delivers an aesthetically appealing user experience because it’s self-
illuminating.

“This means that no backlighting is required, in contrast to conventional LCD displays, which results in extremely lightweight
and �at units, and signi�cantly increases design freedom thanks to the compact dimensions,” Rabe points out. “The technology
also allows for more complex shapes and curved installation of the display. The screen’s slim bezel rounds off the overall visual
package and creates a satisfying appearance.”

“Within only a couple of years, we will see the �rst displays on the market that blend with the décor,” adds Bitzer. “When
inactive, they look like a decorative surface on the dashboard thanks to a partially transparent foil. When activated, the display
backlights the foil.”

Big, Bold Displays

This 34-inch movable OLED display is designed for use in autonomous vehicles. Photo courtesy Hyundai Mobis

The new era of autonomous and electric mobility is allowing automotive engineers to start fresh and rethink cockpit designs
with big, bold displays. It’s resulting in some jaw-dropping dashboards that feature unprecedented innovation of form factors,
interface design and manufacturing techniques.

For instance, Hyundai Mobis recently turned heads when it unveiled a 34-inch movable OLED display concept designed for
possible use in future autonomous vehicles. It features a curved screen that can swivel and move up or down. The display
bends at three points from top to bottom.

However, three new vehicles that will be commercially available by the end of this year offer a glimpse of where automotive
display technology is headed in the near future.

One vehicle that industry observers are keeping an eye on is the Cadillac Lyriq SUV, which will feature a massive 33-inch
diagonal LED display. The large screen wraps toward the driver and information is intuitively displayed where it’s needed most.

The Cadillac Lyriq SUV features a 33-inch diagonal LED display. Photo courtesy General Motors

The 2023 BMW 3 Series sedan features a curved LCD screen. A 12.3-inch information display behind the steering wheel and a
control display with a 14.9-inch diagonal screen merge together into a single fully digital, high-resolution unit. This cutting-edge
cockpit design enables the number of buttons and controls to be signi�cantly reduced in favor of touch and voice control.

A split-screen interface that previously separated the driver’s screen from the center console is now a single piece of curved
LCD screen. The hardware itself is a single piece that runs through half the dashboard, starting from behind the steering wheel.

Another innovative display that has generated a lot of buzz in the auto industry forms the centerpiece of the new Mercedes-
Benz IQS sedan. The 55-inch “hyperscreen” consists of three seamlessly integrated OLED displays housing two 12.3-inch
screens for the driver and passenger, and a bigger 17.4-inch screen for the infotainment system.

The 2023 3 Series sedan features a curved LCD screen. Photo courtesy BMW AG

“The classic cockpit display with two circular instruments has been reinterpreted with a digital laser sword in a glass lens,” says
Gorden Wagener, chief design o�cer at Daimler Group. “The large glass cover display is curved three-dimensionally in the
molding process at temperatures of approximately 650 C. This process allows a distortion-free view of the display unit across
the entire width of the vehicle, irrespective of the display cover radius.”

“The hyperscreen is an example of digital-analog design fusion,” claims Wagener. “Several displays appear to blend seamlessly,
resulting in an impressive, curved screen band. Analog air vents are integrated into this large digital surface to connect the
digital and physical world.

“The hyperscreen is surrounded by a continuous plastic front frame,” adds Wagener. “Its visible part is painted in an elaborate
three-layer process in silver shadow. This coating system achieves a particularly high-quality surface impression due to
extremely thin intermediate layers. The integrated ambient lighting installed in the lower part of the hyperscreen makes the
display unit appear to �oat on the instrument panel.”

More than 10 actuators beneath the touchscreen provide haptic feedback during operation. If a �nger touches certain points on
the screen, it triggers a tangible vibration in the cover plate. The curved glass itself consists of scratch-resistant aluminum
silicate.

For safety, predetermined breaking points alongside the side outlet openings, as well as �ve holders, can yield in a targeted
manner if a crash occurs thanks to their honeycomb structure.

Adhesives in Demand

The 55-inch hyperscreen in the Mercedes-
Benz IQS sedan consists of three
seamlessly integrated OLED displays. Photo
courtesy Daimler Group

Next-generation interior designs are good news for adhesive suppliers, because they require a variety of materials that must be
bonded and sealed. However, engineers have to account for factors such as heat dissipation of circuit boards and electronics,
and the structural strength of display housings and dashboard structures. Optical bonding also presents challenges, such as
outgassing.

“The sky is the limit when discussing the future of automotive display design,” claims Christian Koehling, Ph.D., vice president
and head of automotive components Europe at Henkel Adhesive Technologies. “Demands from customers require continued
advancement of housing designs to better use interior space, as well as accommodate larger and more responsive screens
that deliver higher levels of control.

“To eliminate the use of traditional buttons and create state-of-the-art interior control systems, there is increasing need for
advanced optical bonding, structural bonding and thermal management materials,” says Koehling.

State-of-the-art automotive displays use a variety of dissimilar materials, such as glass and polycarbonate plastics for display
panels. Frames are made out of aluminum, magnesium and various types of plastics, including ABS and polypropylene.

New electric vehicles, such as the M-Byte SUV, feature
big cockpit displays. Photo courtesy Byton

“For automotive displays, screws, riveting or welding are not an option,” notes DELO’s Bitzer. “For engineers, the question is
whether tape or liquid adhesives make more sense in their applications.

“Both are tension-equalizing, which avoids unwanted optical effects on the display,” explains Bitzer. “While tapes offer
immediate strength after joining and some other bene�ts, we see more advantages when using liquid adhesives. Less material
is used, universal geometries become possible and component tolerances are compensated.

“As a rule of thumb, tapes have advantages for large and �at surfaces with rectangular geometries,” Bitzer points out. “[Liquid
adhesives are typically better for] applications that have smaller bonding areas with complex or three-dimensional geometries,
or require higher reliability and additional features, such as tightness.

“For the structural bonding of displays into housings, engineers prefer to use acrylates, urethanes or silane-modi�ed
polyurethanes,” says Bitzer. “All these adhesives basically feature good adhesion and high �exibility. Many of them additionally
offer a glass transition temperature beyond the service temperature range of displays.”

The glass transition temperature is the point at which the state of all plastics change from a vitreous, rigid state to a more
�exible state that is perceived as soft and deformable in technical use. Signi�cant mechanical and physical property changes
take place during this process.

“Given the high volume of displays that need to be produced, manufacturers also look for adhesives that enable fast and highly
automated assemblies,” adds Bitzer.

Bonding Applications

When integrating displays into assemblies, it’s important to create a tension-free and reliable connection between the display glass and the
frame. Illustration courtesy DELO Industrial Adhesives

Navigation, infotainment and input screens, as well as head-up displays, consist of different assemblies that must be
permanently connected to each other. Various adhesives can be used to structurally bond display frames to protective glass, to
bond and seal displays in housings, and to conect functional components for haptic feedback.

Structural bonding is required to attach display modules onto dashboard frames or housing structures. However, challenges
include bonding narrow borders and thin bondlines, quick handling strength and the need to assemble multiple substrate
materials. New applications demand modules that are thinner and lighter, in addition to the need to integrate increasingly
complex advanced driver assistance and infotainment systems.

“When integrating displays into assemblies, the most important thing is to create a tension-free and reliable connection
between the display glass and the frame, as well as between the different materials of retainers, housings and active
components,” says Bitzer. “Something else to consider is the size of the assemblies, which often requires the use of room-
temperature curing adhesives.”

DELO has developed a range of adhesives with optimum properties that allow for fast cure-on-demand production processes.
For example, its Photobond products can be preactivated with light and then cured by humidity.

Thanks to the use of optical bonding, there is no visible boundary
or gap between this instrument cluster and embedded
information display. Illustration courtesy Continental AG

According to Bitzer, light-curing materials enable �xation and curing within seconds, after activation with UV light. “These
products feature fast initial strength and mechanical properties that ful�ll automotive reliability requirements,” he points out.

“Even opaque components can be bonded quickly and reliably with these products,” claims Bitzer. “Our liquid pressure-sensitive
adhesives offer another way of bonding display frames. They combine the properties of industrial tapes with the ease and
automated processing of liquid adhesives.

“Our newest product for automotive display applications is Photobond LA4878,” says Bitzer. “It’s a modi�ed urethane polymer
with a unique set of features, including fast initial strength, high bond line thickness, and high resistance to media and humidity.”

Henkel has developed a similar light-based product called SpeedCure that’s designed to minimize stress and heat to
temperature-sensitive components within display modules.

“SpeedCure is a versatile process that can be applied to multiple substrates, such as glass and aluminum or plastic frames and
housing structures, for different designs such as curved and free-formed [displays],” notes Koehling.

Structural bonding is required to attach display modules onto
dashboard frames or housing structures. Illustration courtesy Henkel
Adhesive Technologies

A variety of acrylics, epoxies and silicones are used for
optical bonding applications, which enable large displays
and sensitive touch screen features that provide higher
levels of control for interior systems. Optical bonding is
performed with a combination of coating and lamination
processes where critical optical performance is needed for
the display.

The two main types of optical bonding materials are
optically clear tape adhesive and liquid optically clear resin.
The latter provides numerous bene�ts for �exible display
designs, such as faster cure speeds and higher optical
performance.

Henkel has developed liquid optically clear adhesives, such
as Loctite DSP 3192 and DSP 3195DM, that enable optical
bonding of various display designs and applications,
inlcuding the joining of different substrates such as plastic
to plastic, plastic to glass and glass to glass.

Koehling claims that improved display performance is
evident in a 400 percent better contrast ratio in sunlight, a
three times higher impact resistance, lower energy
consumption, improved durability to heat, and superior
impact load absorption, which enables thinner and more
�exible designs.

Display Assembly With UV-Cure Adhesives

Assembling EV Motors With Adhesive

Bonding Aluminum in Automotive Assembly

ASSEMBLY ONLINE

For more information on adhesive bonding, visit www.assemblymag.com to read these articles:
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CONVEYORS

By Jim Camillo // Senior Editor //
camilloj@bnpmedia.com

With the right conveyor,
manufacturers can greatly improve
their assembly, part feeding and
packaging processes.

Conveyor Case Studies

Photo courtesy Evening_T, iStock / Getty Images Plus

C onveyors do more than simply move parts from point A to point B. They serve as the backbone of an assembly line, and, as
such, help manufacturers move forward on their road to success.

Regardless of whether conveyors use belts, chains or rollers to move materials and products, these essential machines are
designed to provide years of reliable service. A well-designed conveyor system can increase e�ciency, improve productivity,
and minimize damage to parts and assemblies. State-of-the-art conveyors also feature servomotors and controls that
immediately adapt belt speed to match the required �ow of products, as well as save energy.

The Conveyor Equipment Manufacturers Association de�nes more than 80 types of conveyors that are speci�ed by load
capacity, rated speed, throughput, frame con�guration and drive location. The following case studies represent excellent
examples of how manufacturers are using conveyors for parts feeding, product transfer and packaging processes.

Master Movers of Lock Components

Master Lock Co. operates more than 20 Dorner conveyors at its main plant in Oak Creek, WI, including one to move lock parts (left) and a
cleated conveyor to move uncut brass keys. Photos courtesy Dorner Manufacturing Corp.

Fanfare around a company’s 101st anniversary may not match that of its 100th, but the Master Lock Co. doesn’t mind. It is
simply too busy being the world’s largest manufacturer of padlocks and related security products for the home, automotive,
campus, power sports, bike and storage security markets.

Founded in 1921, the company relies on dependable workers and precision equipment to make thousands of locks every day at
its main plant in Oak Creek, WI. Among that equipment is about 20 Dorner Manufacturing Corp. conveyors that consistently
move lightweight steel shackles, plugs and tumblers.

Through the years, Master Lock has used Dorner conveyors ranging from the 2100 and 4100 series, to the more modern
modular plastic belt (MPB) and 3200 Series. Even the Slug-o-Matic, an 8-foot-long, 2-inch-wide blue model from the early 1970s,
is still in operation. This conveyor was originally designed to remove small slugs from tight places inside stamping presses.

Each of the 3200 series models moves uncut brass keys to vibratory feeder bowls for cutting. Standing almost upright from the
�oor, the 8-foot-long, 6-inch-wide cleated conveyor moves the keys from a holding bin to a chute.

There, they drop into a bowl to be separated and positioned for cutting. A clear plastic shield covers the length of the conveyor
to prevent dirt and debris from coming in contact with the keys.

In the �nishing room, an 8-foot-long, 12-inch-wide 2200 conveyor moves freshly painted padlock dials to be stacked and dried.
An employee sits alongside the conveyor, visually inspects each dial and applies touch-up paint as required.

Master Lock uses the MPB to move U-shaped shackles a distance of 7 feet to a station for heat treating. The MPB is 10 feet
long, mounted on a stand about 6 feet in the air to keep employees safe, and durable enough to resist cuts and withstand harsh
environments.

Overall, Master Lock runs three shifts, six to seven days a week, with the conveyors operating around the clock. The machines
are virtually maintenance free, aside from periodic belt changes and bearing replacements. When maintenance is required, the
company sources its bench stock of common replacement parts to minimize conveyor downtime.

For more information on these conveyors, call 262-367-7600 or visit www.dornerconveyors.com.

Feeding Parts With Triple Flexibility

Integrator Plastimation developed this system for a manufacturer to help it
feed and recirculate parts. Graphic courtesy mk North America

Integrators would be lost without conveyors, as Torrington, CT-based Plastimation will attest. Last year, the company asked mk
North America Inc. to provide three GUF-P 2000 conveyors for use in a custom system that feeds and recirculates parts.

Kate Nadeau, marketing manager at mk, says one model is con�gured for incline feeding, while another model features an LED
light panel mounted into the support frame, and the third performs standard linear transfer of parts.

The incline conveyor features a cleated belt and a direct-drive motor mount, whereas the back-lit conveyor has a white,
translucent belt. Each model comes with custom guarding, and is primarily constructed of 50 series T-slot aluminum extrusion.

“The GUF-P 2000 is highly versatile and can be con�gured in thousands of different ways,” notes Nadeau. “It seamlessly
integrates into this system’s support frame, which is constructed of mk’s 80-millimeter-square heavy-duty extrusion.”

The guarding uses 40-millimeter-square extrusion. Guarding panels are clear polycarbonate, and include cutouts that allow for
various parts chutes to pass through. In addition, the system is mounted on heavy-duty, high-performance casters that enable
mobility. Several swinging doors optimize worker access.

During operation, parts get manually loaded into a hopper and incline up the �rst conveyor. The parts move a short distance,
then drop off the end of a 90-degree corner onto the back-lit conveyor. There, a vision-guided robot picks up one part at a time.
Parts not picked up are then brie�y transferred on the linear conveyor before dropping off a 90-degree corner back into the
hopper of the �rst conveyor.

Plastimation easily modi�es any conveyor as needed for each application, says Nadeau. The integrator also likes having the
freedom to choose from various LED light panel sizes to �nd the one that best �ts the part or parts being fed.

Nadeau points out that mk has since made several other �ex feed systems for customers. In one version, the back-lit conveyor
is replaced by a standard conveyor having a light blue belt for use with a dark product.

For more information on feed conveyors, call 860-769-5500 or visit www.mknorthamerica.com. 

From Clean Room to Warehouse and Back

This center airlock-enclosure conveyor isolates each package as it moves
between load and unload conveyors. Photo courtesy Performance Feeders

Clean rooms are often as important as conveyors when it comes to medical device manufacturing. Performance Feeders Inc.
was fully aware of this some years back when it built two custom conveyor systems for a large medical device manufacturer.

“The in-feed system moves empty packages from a warehouse into a clean room for �lling with product,” explains Greg P�um,
president of Performance Feeders. “The out-feed system moves �lled packages back into the warehouse for storage and
shipment.”

Each system features load, unload and airlock-enclosure conveyors. Workers place packages on the load conveyors, and
retrieve them from unload conveyors, with the airlock enclosure isolating each package as it moves between them.

P�um notes that each airlock enclosure is designed to prevent contaminated air from entering the clean room. An air knife over
the enclosure’s entrance door is automatically activated when that door is opened, ensuring that air neither enters nor exits the
enclosure. It is also pressurized with �ltered air to purge any contaminants before a package is allowed to exit.

“All of the conveyors feature anodized aluminum and stainless steel construction, and FDA-approved urethane belts,” says
P�um. “Cleats on the belts feeding into the enclosures maintain proper package spacing.”

Buttons on each side of the in-feed system allow the operator to initiate indexing after the conveyor is loaded with empty
packages. Stop buttons are present as well on each side, in case of an emergency.

At the entrance side of each enclosure is a photoelectric sensor that detects when the packages are ready to move into the
enclosure. A separate sensor at the exit point works similarly.

After an empty package goes through the enclosure and arrives in the clean room, it lands onto a table where it is retrieved by
an operator. When position sensors on the table sense that it is empty, the conveyor system is automatically activated and
sends more empty packages.

Filled packages are transferred to the warehouse on the out-feed system. Its key feature is a foot-operated mechanism that the
operator uses to compact each package prior to storage.

Both systems come with a beacon light that continuously indicates their operating status. An exclusive feature of the out-feed
system is adjustable stainless steel side rails on the load and unload conveyors.

For more information on clean room conveyors, call 813-855-2685 or visit https://performancefeeders.com. 

Pallet-Transfer System Advances
Student Knowledge of Assembly

The integrated motor and compact, streamlined design of the L40 pallet-transfer system
allow it to be used in con�ned spaces. Photo courtesy Montech AG

Nothing beats hands-on experience as a way to teach engineering students about the real world of manufacturing. Knowing
this, leaders at the Polytechnic University (PU) in Milan, Italy, recently asked Modena, Italy-based Metal Work Service S.r.l.
(MWS) to �nd an automotive manufacturer willing to build a demo production line that shows PU students how components are
assembled.

MWS, in turn, reached out to Brembo S.p.a, which agreed to participate. Established in 1961, Brembo specializes in making
automotive brake systems for high-performance cars, motorcycles and industrial vehicles. 
The company initially supplied parts to Alfa Romeo and Moto Guzzi in the 1960s. It has been supplying brakes to BMW, Chrysler,
Ferrari, Mercedes-Benz, Nissan and Porsche since the 1980s.

According to Jacopo Mora, automation department manager at Metal Work Service, the speci�cations for the demo production
line were quite complicated. Brembo wanted it to be preassembled and pretested, and include only four processing stations to
illustrate complete part assembly. The line also had to �t in a small footprint, and be clean, attractive and well-maintained to
show students the importance of maintaining a line’s aesthetics as well as its functions.

“All of these requirements were di�cult to meet, but Montech Conveyor Corp. rapidly delivered a custom L40 pallet-transfer
system that �t [Brembo’s] needs,” says Mora. “The system provides impressive results along the entire [production] line.”

Pallets on the line feature three stoppers at each of the four processing stations. This enables student operators to stop and
rotate the pallets at each location. The stoppers also make it possible to carry out the same procedure on multiple parts on a
single pallet there.

Mora says Brembo likes the L40’s integrated motor and compact, streamlined design that allow it to be used in con�ned
spaces. The L40 also effectively transports small items.

Pallets on the L40 come in six sizes: 7.87 inches square, 7.87 by 9.44 inches, 9.44 inches square, 9.44 by 12.59 inches, 12.59
inches square, and 12.59 by 18.89 inches. The maximum load of each size, respectively, is 15.43, 18.51, 18.51, 24.69, 24.69 and
37.03 pounds.

Integrated brushless 24V motors allow for pallet speed and direction changes using digital and analog signals. The system’s
positioning unit press force is 1,000 newtons.

For more information on pallet-transfer systems, call 704-659-2187 or visit www.montech.com/us/en. 

Meeting the Challenge of a Million-Pound Pull

This dual-lane, in-�oor slat conveyor moves at a speed of 0.75 to 2.25 fpm. Graphic courtesy Industrial Kinetics Inc.

The list of conveyor types used in manufacturing is quite extensive. One of the lesser-known types is the slat conveyor, which
uses a motor-driven train to cycle a loop of slats, rather than a belt, to move product. The slats are typically made of plastic or
metal, and can be built with unique shapes.

A major advantage of these conveyors is their rigid, �at surface, which is ideal for heavy or hot products not recommended for
use on rollers or belts. The conveyors come in a range of speeds and widths, and have optional side railings to guide materials.
They are also a good choice for hazardous and high-temperature environments.

Industrial Kinetics Inc. has been making single- and dual-lane, in-�oor slat conveyors for the past several decades. Recently, the
company provided a dual-lane unit for a large vehicle manufacturer.

Running 900 feet long, the conveyor pulls a total of 1.27 million pounds of material: 500,000 pounds of dual-strand chain and
770,000 pounds of vehicles.  

When running continuously, the conveyor moves at a speed of 0.75 to 2.25 fpm. Custom control features optimize operator
visibility and safety throughout the application.

Another type of conveyor made by Industrial Kinetics uses overhead pallets. This machine helps a different vehicle
manufacturer more e�ciently deliver materials to four parallel assembly lines.

Before installing this conveyor, the company delivered and removed material by forklift near the end of each assembly line. This
resulted in high cycle times, labor costs for material transport, and tra�c in narrow aisles.

With the pallet conveyor system, inbound and outbound conveyors are positioned perpendicular to the midpoint of the
assembly lines at the receiving dock. As pallets of assembly parts accumulate, one pallet at a time is elevated to an overhead
conveyor loop.

The pallet eventually reaches one of four elevators, which lower the pallet to ground level so it can be picked up by a forklift.
The elevator automatically accumulates inbound packing materials and empty pallets, resulting in the elimination of one 2,000-
foot forklift trip per pallet.

For more information on slat or overhead-pallet conveyors, call 630-655-0300 or visit www.iki.com. 
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ADDITIVE MANUFACTURING

Charlie Vinopal //
Contributing Writer

Simulation and analysis software improves
3D-printed structures for Urwahn Bikes.

Better Bikes

With 3D Printing

The primary goal was to reduce the frame weight by pushing components like 3D-printed
tubular and connecting elements to the limits while still guaranteeing product safety. Photo
courtesy Urwahn Engineering GmbH

A dditive manufacturing has become a well-established process in bicycle manufacturing. While the average road bike
might not have any 3D-printed components, high-end bike makers are appealing to competitive cyclists with additive

manufacturing, using it to create highly custom and lightweight components.

One of the leaders in applying that technology is start-up Urwahn Engineering GmbH in Magdeburg, Germany. Founded in 2013
by engineer Sebastian Meinecke, Urwahn and its 20-person workforce make eight models of bikes and e-bikes that inspire
riders with their streamlined designs and technical precision.

The company’s philosophy is based on four pillars: design, functionality, processing and sustainability. Urwahn uses additive
manufacturing to create its steel frames, which combine organic design with high brand recognition and high functionality. The
company’s unique Softride frame geometry lacks a seat tube, which is intended to insulate the rider from unevenness and
terrain.

Urwahn’s unique Softride frame geometry lacks a seat tube, which is intended to insulate the rider from unevenness and terrain. Photo
courtesy Urwahn Engineering GmbH

While many bikes are made from aluminum or carbon �ber today, Urwahn prefers locally sourced steel. “Compared to carbon
and aluminum, steel is much easier to process, repair and recycle,” says Meinecke. “And, sourcing locally means short
production and logistics routes, so we can also drastically reduce CO2 emissions for the bene�t of our environment.”

The company uses additive manufacturing to make a variety of parts, including frame components. The company does not
printing the entire frame, but rather those parts that matter from an engineering and design standpoint. The goal is to enable
engineers to maximize performance, cost and aesthetic goals.

In addition to additive manufacturing, the process of making Urwahn bikes involves welding, grinding, painting and �nal
assembly.

Simulation Software Plays Key Role

This image shows how forces created by pedaling the bicycle might
affect the frame. This helped engineers create improvements to
meet safety regulation parameters. Photo courtesy Urwahn
Engineering GmbH

Simulating load cases on the steel frame structure in Altair Inspire
enabled Urwahn to meet the DIN ISO 4210 safety standards. Photo
courtesy Urwahn Engineering GmbH

While bikes must meet many requirements to comply with DIN ISO 4210 safety standards, they must also be as light as
possible to reduce raw material usage and create the best possible user experience. To meet these seemingly opposing
requirements, Urwahn has always relied on simulation software. In 2020, when supervising a bachelor thesis on topology
optimization and the redesign of an urban bike frame to reduce the wall thickness, Urwahn engineers needed simulation and
analysis software that could optimize the steel frame’s build structure. The primary goal was to reduce the frame weight by
pushing areas like 3D-printed tubular and connecting elements to the limits while still guaranteeing product safety.

However, engineers team could not rely on their existing simulation software, since the process they needed to map was too
complex and time-intensive. Urwahn needed a platform that could help the team identify structures they could improve, study
various components in terms of the existing load cases prescribed by DIN ISO, and recommend an optimized lightweight design
in a timely manner.

Simulation and analysis software from Altair Engineering Inc. did the trick. Altair is a multinational information technology
company headquartered in Troy, MI. Best known as the creator of HyperWorks CAE software, Altair provides software and
cloud software for simulation, internet of things, high performance computing, data analytics and arti�cial intelligence.

Urwahn uses additive manufacturing to create its steel frames, which combine organic design with high brand recognition and high
functionality. Photo courtesy Urwahn Engineering GmbH

Under a special program for start-ups, Urwahn received access to Altair Inspire, a powerful, easy-to-use topology optimization
platform for design and engineering throughout the product development process. Thanks to Inspire’s intuitive user experience,
the Urwahn team got started right away, without needing specialized training.

To meet DIN ISO 4210’s safety requirements, they simulated �ve load cases on the steel frame structure (three dynamic tests
with vertical, horizontal and alternating forces, and two static tests of the frame and fork). In each scenario, Urwahn engineers
studied the behavior of the 3D-printed parts and explored the impact of the material distribution on overall system behavior,
aiming to minimize weight. Using the integrated topology optimization solver within Inspire enabled Urwahn to push the
material usage limit, thereby reducing weight and costs, while keeping stiffness and other boundary conditions on target.

Thanks to Inspire, Urwahn studied the existing framework concept, detected limit values, and reduced wall thicknesses
signi�cantly by testing different load case scenarios on the structure. As a result, the team lowered the steel frame’s weight
while maintaining its stiffness. In addition to reducing wall thickness by up to 15 percent, the Inspire results also implied that
there is still room for improvement within safety regulation parameters.

“Altair Inspire simpli�es simulation and provides fast and accurate results,” says Meinecke. “We quickly received the results we
had hoped for to reduce the wall thickness, while maintaining the stiffness of our steel frame. Without Inspire, we would not
have been able to achieve these results in such a short time frame. The knowledge we gained with Inspire helped us to take a
different approach and will de�nitely help us to push the design of the components closer to their limits.”

US Bike Manufacturers Ramp Up Assembly Lines

Optimizing Bicycle Component Designs

Adhesives Assemble Motors for Electric Bike

ASSEMBLY ONLINE

For more information on bicycle manufacturing, visit www.assemblymag.com to read these articles:
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INGERSOLL RAND

www.ingersollrand.com

Air Balancer Control Kit

By installing the Zero Gravity Control Kit on this company’s air balancers, operators can adjust lift loads more easily and safely, resulting in increased productivity.
Advanced monitoring technology and valves provide the proper air pressure to stabilize the load, based on its exact weight. The load is then positioned and lifted by

an inline handle, rather than an up-and-down button, although there are on-off and emergency stop buttons. Three standard programmable inputs and outputs
increase operator versatility, enabling them to control different handling devices. The kit has a load capacity of 150 to 500 pounds to accommodate packing, light or

heavy assembly applications. It is available as a retro�t on any supplier balancer or part of a packaged unit with the balancer. The kit is con�gured for easy, intuitive

set-up and minimal maintenance. 
630-332-5533

PRODUCTS

Cartridge Emptying System for Dispenser

VISCOTEC AMERICA INC.

ESAB WELDING & CUTTING PRODUCTS

Bulk Welding Wire DrumESD-Safe Tools For PCB Assembly

XURON CORP.

DOVER MOTION, A DIV. OF INVETECH

Linear PositionerHigh-Performance Vacuum Pumps

PFEIFFER VACUUM INC.
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PRODUCT SPOTLIGHT
This special advertising section is your opportunity to quickly review

assembly equipment, tools, components and services that you can use to
make your product assembly operations more productive and profitable.

The GVMAXHD is a leader in its �eld with advanced communication

through IO-link technology. The con�guration and diagnostics have

been simpli�ed through NFC technology for ease of  use, and the

integrated Air Saving Control (ACS) system saves you energy.  It  has

excellent durability, power, and performance for all your needs.  

COVAL Vacuum Technology

(919) 233-4855

info@coval.com

https://www.coval-inc.com/

The Vacuum Pump That Does It All

July 2022

mailto:info@coval.com?Subject=Coval%20Vacuum%20Technology%20Inc.
https://www.coval-inc.com/
https://www.coval-inc.com/products/heavy-duty-communicating-vacuum-pumps-gvmaxhd-series-3982.htm
https://www.coval-inc.com/
https://www.assemblymag.com/


ON CAMPUS

BY AUSTIN WEBER // SENIOR EDITOR

CONTACT
Author

Pitt Engineers Explore
Next-Generation Electric
Motor Technology

T raditionally, electric traction motors use permanent magnets made with rare-earth metals. However, materials such as
dysprosium and neodymium are a limited resource. In addition to their rarity, extracting and processing these materials

has environmental consequences, leaving behind a signi�cant amount of toxic waste.

And, since China accounts for the vast majority of rare-earth production, logistics and price volatility are another challenge
facing electric vehicle manufacturers. The volatile supply of neodymium—the main rare-earth metal used in electric motors—
means there’s a good chance that its price will continue to skyrocket.

For instance, from February 2020 to February 2022, the cost of neodymium rose by 312 percent, with 1 kilogram costing more
than $236, compared to $42 just two years ago. This type of extreme price �uctuation can make it di�cult for manufactures to
scale up production of EVs.

To make electric motors without rare-earth metals more sustainable, engineers at the University of Pittsburgh are working with
Ames Laboratory and Powdermet Inc. to explore alternatives. The R&D initiative recently received $200,000 in funding from the
U.S. Department of Energy.

“Permanent magnets are used in electric motors because they can produce and maintain a strong magnetic �eld, even in the
presence of an opposing magnetic �eld, as opposed to electromagnets, which require an electric current,” says Paul Ohodnicki,
Ph.D., associate professor of mechanical engineering and materials science at Pitt.

“Using alternative materials, such as [manganese-bismuth alloys] developed at Ames Laboratory’s Critical Materials Institute, to
create a permanent magnet instead of using rare-earth metals like neodymium and dysprosium would make electric vehicles
more affordable, accessible and sustainable, and would help the U.S. become a leader in the EV market,” claims Ohodnicki, who
also serves as director of the Advanced Magnetics for Power and Energy Development (AMPED) consortium.

Using alternative materials to create a permanent magnet instead of rare-earth metals would make electric vehicles more affordable,
accessible and sustainable. Photo courtesy Rivian Automotive Inc.

Permanent magnets are used in electric motors because they can
produce and maintain a strong magnetic �eld. Photo courtesy
General Motors

The Advanced Magnetics for Power and Energy Development
consortium hopes to commercialize next-generation electric
motor technology within the next �ve years. Photo courtesy
University of Pittsburgh

In addition to Pitt, AMPED includes engineers from Carnegie Mellon University and North Carolina State University who are
investigating magnetic materials for power electronics and power conversion systems.

“Rare-earth metals have very unique magnetic properties that make them extremely effective as permanent magnets in high
e�ciency and power-dense motor designs,” explains Ohodnicki. “Our research is not actively developing new permanent
magnet materials with reduced or eliminated rare-earth metals, but we are collaborating with other research groups that are
working in this area to understand how alternative materials can be used in optimized motor designs.

“In addition, we are looking at new ideas in advanced electric motor design that allows for reducing the need for rare-earth
based permanent magnet materials,” Ohodnicki points out. “One primary design strategy is to explore motors that operate at
higher speeds, which allows for a reduction in the size of optimized motors at the same power output.

“We are pursuing research in advanced manufacturing processes of existing motor alloys, as well as new nanocrystalline motor
alloys which are used in the soft magnetic laminations of the rotor and stator, to enable their utilization in new high e�ciency
and high-power density motor designs,” says Ohodnicki.

“These are not direct substitutes for the permanent magnet materials that utilize rare earth metals,” Ohodnicki points out.
“Advances in new motor alloys are synergistic by allowing for higher speed and higher e�ciency motor designs with rare-earth-
free permanent magnets that can help to address this critical supply chain dependency.

“Nanocrystalline-based motor alloys, in particular, have lower losses than existing electrical steels when operating at high
electrical switching frequencies, which can be a key enabler for successful design and implementation of high-speed motors in
practice,” says Ohodnicki.”

According to Ohodnicki, there are numerous challenges to designing an electric motor without rare-earth metals. “There are
many motor designs already in practice and commercialized today that do not utilize rare-earth metals,” he explains. “However,
it has proven to be extremely challenging to reach the combination of performance and manufacturability that rare-earth metal
permanent magnet motors can achieve.

“In high-performance applications, such as electric vehicles, where e�ciency, size and weight are critically important, rare-earth-
based permanent magnet motors continue to play an important role,” says Ohodnicki.

Traditionally, electric traction motors use permanent magnets
made with rare-earth metals. Photo courtesy BorgWarner Inc.

This motor developed in Germany does not require rare-earth
elements. Photo courtesy Mahle GmbH

About the Author
Austin has been senior editor for ASSEMBLY Magazine since September 1999. He has more than 21 years of b-to-b publishing
experience and has written about a wide variety of manufacturing and engineering topics. Austin is a graduate of the University
of Michigan.

Reducing the need for rare-earth-based permanent magnets in electric motor designs will require continued research into
several areas, including:

New rare-earth-free permanent magnet materials.

Alternative motor alloys that are capable of high-speed operation.

Novel electric motor design strategies.

Scalable manufacturing methods and techniques for the alternative permanent magnets and motor alloys being developed.

Full quali�cation and testing prior to integration within electric vehicles.

“There are continual advances in performance of electric motors with new technologies incorporated into each generation of
electric vehicle that is commercialized by major automotive manufacturers using existing permanent magnet materials and
motor alloys,” explains Ohodnicki. “We expect these incremental improvements to continue.

“In parallel, we are working to successfully develop, demonstrate and ultimately commercialize next-generation electric motor
technology that fully exploits the latest in magnetic materials through a combination of our government-sponsored programs
and industry partnerships,” adds Ohodnicki.

“Our goal is to initiate the quali�cation process for high-speed motors based upon new nanocrystalline alloys as soon as
possible, with a target of realizing commercial adoption within the next �ve years,” claims Ohodnicki.
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Troubleshoot Your Strip
and Crimp Process
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A special section to ASSEMBLY

Troubleshooting the Stripping
and Crimping Process

Simple error-proofing steps can help avoid
big headaches.

This camera system inspects 360 degrees
around all sides of a cable. Photo courtesy
Schleuniger Inc.

Austin Weber // Senior Editor // webera@bnpmedia.com
 

F ully and semiautomatic wire processing machines can greatly increase quality and productivity—if they are set up and run
properly. But, as the great Scottish poet Robert Burns reminds us, “The best laid plans of mice and men often go awry.”

State-of-the-art equipment can process wire and cable faster, more consistently and cost-effectively than ever. Features include
blades and lasers that quickly cut and cleanly strip different size wires, operator interfaces that easily integrate with marking
systems, and wireless communication that regularly updates software and processing programs.

However, even the most advanced equipment in the world can be susceptible to problems if it’s not set up or programmed
correctly. Some simple steps can help reduce errors and eliminate waste, while improving productivity, throughput and quality.

Wire Stripping

Small wires tend to be more challenging for
semiautomatic or automatic stripping applications.
Photo courtesy Schleuniger Inc.

Many types of wire stripping errors can occur with semiautomatic equipment. For instance, how fast or how slow an operator
feeds wire into a benchtop stripping device can lead to errors if they’re not consistent.

The type and size of wire being used can also make a big difference, especially if it’s old and has been sitting around for a long
time.

“Smaller wires, such as 26 to 30 AWG, tend to be more challenging for stripping,” says Rob Boyd, senior product manager at
Schleuniger Inc. “Bent or curled wire that is old and near the end of a spool can be di�cult to control. It’s more di�cult to insert
wire into the machine and have it strip cleanly.

“Many wire machines work with sensors,” explains Boyd. “If a wire is curled, after it’s sensed, the gripper can move it out of the
way or the blade can cut the insulation on an angle instead of a nice, straight 90-degree cut.

“If there’s a lot of curl in the wire, it’s more di�cult, because all machines are designed with the idea that the wire is going to be
straight,” Boyd points out. “Sometimes, when wire comes off a spool, it will wrap around the blade. Although many machines
are equipped with wire straighteners, they can only do so much.”

For larger wires and cables, concentricity is a big factor. As a rule of thumb, thicker insulation is typically better for stripping
applications.

“The machine assumes that the insulation dimensions will be consistent all the way around the cable or wire,” says Boyd. “If the
electrical conductor is nonconcentric and is �oating from side to side, when the blades cut in, it might nick strands.”

According to Boyd, aluminum wire is more challenging to process than copper. “Aluminum is very brittle, which can cause
problems with cutting, stripping and crimping,” he explains. “Copper is a lot harder and can withstand more abuse before it’s
damaged or breaks off.

“Typically, processing aluminum is more di�cult,” claims Boyd. “Because aluminum is so soft, it �akes off a lot on cutting blades.
That can cause a buildup of very �ne dust particles that will coat the blades. As a result, blades need to be changed more often
with aluminum than with copper.

“Because aluminum is more fragile, it cannot be touched with stripping blades,” says Boyd. “And, because aluminum is softer
than copper, it’s possible for insulation to bond to the conductor, which could potentially tear off a strand of wire.

“Mixing aluminum and copper is not a good idea,” warns Boyd. “If your machine is running aluminum, you don’t want it to also
run copper. If �akes of aluminum and copper start to mix and oxidize, bad things will happen, due to a chemical reaction caused
by metal degradation.”

Crimping

Fully and semiautomatic wire crimping machines can greatly increase quality and productivity if they are set up and run properly. Photo
courtesy Schleuniger Inc.

Whether it’s manual, semiautomatic or automatic, numerous issues can also affect the quality of crimping applications.

Precise positioning of the wire conductor, stranded or solid, in the terminal is crucial for a quality crimp. The wire should extend
all the way into the barrel. If the strip length is too short, there won’t be enough conductor for the barrel to grip. If it’s too long,
there won’t be enough material for an insulation barrel to grip. Either way, the strength and the conductivity of the joint will be
compromised.

Failure to place all strands of a stranded conductor in the barrel may result in “strands out,” a term that refers to strands that are
neither cut off nor in the crimp area. If strands have fanned out, not all of them will make contact with the connector and be
available to conduct current.

The individual strands, once isolated, can easily break off. As little as 10 percent strands out can be di�cult to detect using
traditional crimp force monitors.

Depending on the type of application, some terminals also work better than others.

“In closed-barrel crimping applications, terminals designed for automatic processing have a lead into the crimping area,”
explains Boyd. “When the wire is going into the end of the terminal, there’s no straight surfaces that the conductor strands can
interfere with.

“Open-barrel crimping applications can also be challenging,” claims Boyd. “In manual processes, the operator can lay the wire
down into the bottom of the terminal and hit a foot pedal.

“With an automatic machine, the wire has to come in above the terminal and then get dropped down during the crimping
process,” adds Boyd. “The tooling and the feed have to be better. Everything in that system has to be more accurate.”

“Despite what some people think, there is a difference between benchtop and automatic wire processing,” notes Boyd.
“Sometimes, customers assume they can go from a benchtop device to an automatic machine with the same applicator and
the same terminals. But, that’s not always the case.

“Small wires tend to be more challenging to crimp, because you need much more precision to get the wire placed consistently
each and every time,” says Boyd. “Without more rigid insulation, small wires can bounce around. For instance, small-gauge PVC
tends to stretch and retract, so holding tolerances can be more challenging.”

Quality Control

Wire straighteners can eliminate problems caused by curling. Photo courtesy Schleuniger Inc.

A variety of quality control and error-proo�ng tools are available for semiautomatic and automatic wire processing applications,
such as monitoring devices.

Bar code scanners can ensure that operators use the right material on the right machine at the right time. Crimp force, crimp
height and pull-test devices can ensure that those parameters are correct before running a job. Material change detection
sensors will ensure that operators replace the correct wire spool or terminal reel when they’re in the middle of running a big job.

Error-proo�ng tools are also available to eliminate mistakes, improve quality and ensure that wire processing machines operate
consistently. For instance, basic wire straighteners can eliminate problems associated with curling. In addition, more advanced
technology based on state-of-the-art software, sensors and vision technology can improve productivity.

SmartDetect is a quality monitoring option for Schleuniger CrimpCenters. The sensor-controlled system monitors the complete
stripping process in real time and detects any contact between the stripping blade and the conductor. This allows for improved
production quality without sacri�cing performance.

Even the most advanced equipment in the world can be susceptible to problems if it isn’t programmed correctly. Photo courtesy Schleuniger
Inc.

WireCam monitors stripping results and certain properties of positioned seals. A camera takes a picture of the processed wire
end while it’s in motion. Based on a two-dimensional top view picture, software inspects each single wire end and compares it
with a reference image in real time.

Schleuniger’s CoaxCenter 6000 is equipped with QCam 360, a camera system that checks the cable ends. It inspects 360
degrees around all sides of a cable. Reject parts are sorted out immediately and automatically reproduced.

However, despite new technology, the best way to ensure that wire processing machines are set up and run correctly is
operator training. That’s why Schleuniger developed S.University, an online learning platform that can be assigned to individual
operators.

“Operator training is critical,” says Boyd. “Everyone should learn how to set up machines, how to use them properly and how to
troubleshoot. All operators should realize that this involves more than just sticking the end of a wire into a machine. They
should be able to easily identify what constitutes a good strip or crimp vs. a bad one.”

This camera takes a picture of a processed wire end while it’s in motion. Photo courtesy Schleuniger Inc.
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A special section to ASSEMBLY

Assembling a Wire Harness
for Deep Space

NASA’s Europa Clipper spacecraft poses
unique challenges for wire harness design.

NASA’s Europa Clipper will conduct 44 �ybys of
Europa, Jupiter’s fourth largest moon,
beginning in April 2030. Photo courtesy NASA

John Sprovieri // Chief Editor

W hat is the origin of life on Earth? Is there life on other planets?

These age-old questions may �nally be answered when NASA’s Europa Clipper conducts 44 �ybys of Europa, Jupiter’s
fourth largest moon, beginning in April 2030. The spacecraft will perform a detailed reconnaissance of Europa and investigate
whether the icy moon could harbor conditions suitable for life.

Slightly smaller than Earth’s Moon, Europa is primarily made of silicate rock. It has a water-ice crust and probably an iron-nickel
core. It has a very thin atmosphere, composed primarily of oxygen. Its surface is striated by cracks and streaks, but craters are
relatively few.

Europa has the smoothest surface of any solid object in the Solar System. The apparent youth and smoothness of the surface
have led to the hypothesis that a water ocean exists beneath the surface, which could conceivably harbor extraterrestrial life.

The Europa Clipper’s wire harness consists of some 2,600 conductors and weighs 150 pounds.Photo courtesy NASA

The Europa Clipper’s mission is to �nd out if that’s the case. The Johns Hopkins Applied Physics Laboratory (APL) in Laurel, MD,
designed Europa Clipper’s body in collaboration with NASA’s Jet Propulsion Laboratory (JPL) in Pasadena, CA, and Goddard
Space Flight Center in Greenbelt, MD.

Standing 10 feet tall and 5 feet wide, the spacecraft is an aluminum cylinder packed with electronics, radios, thermal loop
tubing, cabling and the propulsion system. With its solar arrays and other deployable equipment stowed for launch, Europa
Clipper will be as large as an SUV; when extended, the solar arrays make the craft the size of a basketball court. It is the largest
NASA spacecraft ever developed for a planetary mission.

Set to launch in October 2024, the Europa Clipper is equipped with nine instruments to study Europa’s interior and ocean,
geology, chemistry and habitability. The instruments will be protected from radiation by a 150-kilogram titanium and aluminum
shield. The instruments are:

A thermal emission imaging system to detect geologically active areas, such as vents erupting plumes of water into space.

A mapping imaging spectrometer, a near-infrared spectrometer to analyze the surface, identifying and mapping the
distributions of organics, salts, acid hydrates, water ice phases, and other materials.

A visible spectrum camera that will map most of
Europa at a 50-meter resolution. The camera will also
provide images of selected surface areas at a
resolution of up to 0.5 meter.

An ultraviolet spectrograph to detect small plumes
and measure the composition and dynamics of the
moon’s exosphere.

A dual-frequency, ice-penetrating radar to
characterize and sound Europa’s ice crust from the
near-surface to the ocean, revealing the hidden
structure of Europa’s ice shell and potential water
pockets within.

A magnetometer.

An instrument for measuring the plasma surrounding
Europa to characterize the magnetic �elds generated
by plasma currents. In conjunction with the
magnetometer, this instrument will measure Europa’s
ice shell thickness, ocean depth and salinity.

A mass spectrometer to determine the composition
of the surface and subsurface ocean by measuring
Europa’s atmosphere and any surface materials
ejected into space.

A surface dust analyzer, a mass spectrometer to
measure the composition of small solid particles
ejected from Europa. The instrument can identify
traces of organic and inorganic compounds in the ice
of ejecta.

Wiring Up a Spacecraft
To assemble the harness, APL built a full-scale �xture that matched the curved surfaces of the spacecraft’s body. The harness could not be
built on a traditional form board, because it would be wrapped in copper foil. Photo courtesy NASA

The main body of the Europa Clipper has been completed and was delivered to JPL in June. Over the next two years, engineers
and technicians will �nish assembling the spacecraft before testing it to make sure it can withstand the journey to Europa.

The main structure consists of two stacked aluminum cylinders dotted with threaded holes for bolting on the spacecraft’s
cargo: the radio frequency module, radiation monitors, propulsion electronics, power converters, and wiring. The radio
frequency subsystem will power eight antennas, including an enormous high-gain antenna that measures 10 feet wide.

The heavy-duty electronics vault, built to withstand the intense radiation of the Jupiter system, will be integrated with the main
spacecraft structure along with the scienti�c instruments.

Inside the main body of the spacecraft are two tanks—one for fuel, one for oxidizer—and the tubing that will carry their contents
to an array of 24 engines.

Connecting all the instruments, solar panels, communications gear and propulsion system requires a lot of wiring. In fact, the
spacecraft’s wire harness consists of some 2,600 conductors and weighs 150 pounds. If stretched out, it would run almost
2,100 feet—more than twice the perimeter of a football �eld, says Jacklyn Perry, section supervisor for harness development at
APL’s Space Exploration Sector.

Designing a wire harness for an interplanetary spacecraft is more challenging than designing a harness for a car or even an
airplane.

In a clean room at APL, Europa Clipper’s propulsion module harness is
transferred from the �xture to the spacecraft. Photo courtesy NASA

For starters, there’s the problem of radiation. Europa is
in the thick of Jupiter’s radiation belts, says Perry, who
served as lead engineer for Clipper’s propulsion module
harness. With each orbit, the spacecraft will be
exposed to more and more radiation. To put its
exposure in perspective, a spinal X-ray generates a
radiation dose of less than 0.2 rad. The Clipper’s wire
harness will be exposed to 20 million rads.

Charged particles are another problem. “Charged
particles build up in insulators, and a wire harness is 85
percent insulation,” explains Perry, who also helped
design the harnesses for NASA’s Parker Solar Probe,
which is currently orbiting the Sun, and for the
forthcoming Dragon�y mission, which plans to land a
rotorcraft on Saturn’s moon Titan in 2034. “Those
particles will build up until, eventually, there’s a
discharge. In the best-case scenario, the particles will
discharge to ground. In the worst case, they will
discharge into your wiring and blow out your
electronics.

“A lot of shielding is needed to prevent that from
happening. However, the materials that [resist
radiation] are terrible in a charged environment, and
the materials that won’t build up a charge will just
crumble in [high-dose radiation]. We were between a
rock and a hard place.”

Ultimately, engineers opted to wrap the wiring in
copper tape and, in spots, even lead. “That didn’t help
with our total mass, but what can you do?” says Perry.

On the plus side, however, the copper wrap will also
prevent potential electromagnetic interference
between the spacecraft’s power lines and telemetry
lines.

Temperature extremes also had to be planned for. The Clipper would be exposed to temperatures ranging from -235 to 100 C.
“That’s a big range to design for,” she says. “A lot of materials aren’t rated for those extremes, so we did a lot of cryogenic
testing.”

Like all spacecraft, the Clipper will need to endure considerable vibration during launch. “Thankfully, a lot of materials had
already been quali�ed from previous missions,” says Perry. “However, if we didn’t have that data, we had to do a lot of testing to
make sure it will survive launch.”

While the �nished spacecraft will go through acoustics and vibration testing prior to launch, APL engineers opted to do their own
vibration testing just on the harness.

Similarly, shock is another factor that engineers needed to account for. To separate the spacecraft from the rocket will require
an explosive charge. “At separation, the harness will see a shock load of 6,300 g at 10,000 hertz. That’s one heck of a slam,”
notes Perry. “We tested all our connector interfaces to make sure they wouldn’t just fall apart. We also tested our tie-downs.”

Keeping it Clean

A plasma instrument sensor assembly is loaded into thermal vacuum chamber for testing at APL. The large number of wires that are visible
demonstrate the intricate setup for the test. Photo courtesy NASA

One more challenge is contamination control. Since the spacecraft will be equipped with various imaging equipment, engineers
had to prevent outgassing from adhesives, plastics and lubricants. “We baked all of our wiring before assembly, because once
you put all those wraps on the wiring, it will take forever for the molecules to leak out,” explains Perry. “After assembly, we
baked the �nished harness, as well, since we added adhesive and other materials.”

Engineers also needed to prevent biologic contamination. An international treaty dating back to the early days of space
exploration prohibits countries from introducing microbes from Earth onto other worlds that might harbor life. During assembly,
engineers regularly tested the harness for biologic contamination. In addition, the �nished harness was baked at 116 C for 25
hours. Once the harness was sterile, technicians from then on were required to wear clean room garb to work on it.

“We were masking before it was cool!” Perry quips.

A technician adjusts electrical connections on the Europa Clipper’s mass spectrometer.Photo courtesy NASA

Worlds Apart

Nearly 10 feet wide, the Europa Clipper’s high-gain antenna will send
scienti�c data to Earth and allow ground controllers to send commands to
the spacecraft.Photo courtesy NASA

One challenge of designing and assembling the
Clipper’s wire harness had nothing to do with extreme
radiation, cold or magnetic �elds. It was geographic.
With APL on the East Coast, JPL on the West Coast—
and the solar panels being designed and built by Airbus
in The Netherlands—conferring with colleagues wasn’t
always easy. When it’s 8 a.m. on the East Coast, it’s 5
a.m. on the West Coast and 2 p.m. in the Netherlands.

“Until this project, I didn’t appreciate how much of the
words that we used were jargon speci�c to APL,”
admits Perry. “If I used a word to describe a speci�c
part or process, it was not necessarily the same word
our partners used, so we spent a couple of months
stumbling over what we meant vs. what they meant.”

A relatively new technology—augmented reality—was
instrumental in solving design problems. “For example,
we were trying to solve a harnessing issue with one of
our instruments. There were some tricky bend radius
restrictions and handling constraints we needed to
�gure out. With augmented reality, we could have a
conversation about it without having to �y anybody
anywhere,” says Perry.

To assemble the harness, APL built a full-scale �xture
that matched the curved surfaces of the spacecraft’s
body. “We could not build the harness on a form board,
because it would be wrapped,” Perry explains. “If we
wrapped it �at and then tried to mount it in this curved
con�guration on the spacecraft, it would not have
worked. We needed to wrap the harness in the shape it
would be on the spacecraft.”

Augmented reality also helped with assembly. Technicians could use smart phones or tablets during assembly to superimpose
images of the CAD model against the assembly in situ. They could toggle on or off different harnesses or bundles whenever a
question came up.

“Our technicians loved it, and we’re going to use it for subsequent missions,” says Perry.

After baking, the �xture was mounted to a custom-built cart, which was wheeled into place and elevated into position next to
the spacecraft. “The �xture gave the spacecraft an ‘air hug,’” she explains. “Then, we carefully transferred it from the �xture to
the spacecraft. We stopped a lot to talk about who is doing what and when. There was a lot of coordination. Everyone had
assigned roles. We had tie-downs preinstalled to receive the harness.”
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