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ASSEMBLY WHITE PAPERS

Optimizing Your Processes With the Correct Power Tool for
Noncritical Fastening

Identifying the best torque tool for your application is paramount in your assembly process. Not all
applications require the complexity and investment costs associated with DC electric tools.

Electrical Interconnect Solutions: A Look at What’s Driving
Everyday Appliances

Without a doubt, electronics are an essential part of our everyday lives. From the moment we
wake up to the time we fall asleep, technology is working for us and helping to simplify our day-to-
day tasks. This white paper explores options for wiring, plugs and connectors for appliances. Learn
how these products are speci�cally designed to meet user requirements and regulatory and
environmental standards. 

 

Automation 201: A Deep Dive Into
Clarifying Your Requirements for Project
Success

Robots make a big difference as an industrial manufacturing tool,
but understanding how to prepare your factory for automation can
be tricky. There is a lot to know ahead of time, and good
preparation is key.

ASSEMBLY WEBINARS

Onshoring the Manufacture of Consumer Packaged Goods With
Agile Automation

Consumer packaged goods (CPG) manufacturing in the 21st century is undergoing an evolution. The past
two years have severely strained the global supply chain. Implementing short-term �xes is no longer
enough; onshore assembly is now viable and pro�table—with agile automation platforms. CPG
manufacturers can now gain control and meet regional demand.

Creating a Safety Culture at Your Assembly Plant

Manufacturing represented nearly 20 percent of that total, for an injury and illness rate of 6.6 cases per 100
equivalent full-time workers. In this webinar, you’ll learn how to achieve safe working practices by
overcoming cultures of inadequately addressed risks.

The Critical Role of the Evolving Control Panel

Now, it’s more important than ever for modern facilities to embrace industrial automation. At the heart of
automation is the continuously changing control panel. In this webinar, we’ll discuss key characteristics of an
optimized design, how to exceed industry standards, and mission-critical ways to optimize the electrical and
network infrastructure on the plant �oor. 

 

Three Ways to Reduce Costs on Your Manufacturing Floor

What goals are you challenging your company with this year? Perhaps you are looking to reduce your scrap
rate or improve your part quality? In this webinar, Promess engineers Stephanie Price and Adam Christensen
discuss ways to tackle these issues to reduce costs on your plant �oor. 

 

Cobots in Assembly: The Top Three Paths to Deployment
Integration

You have probably heard how easy cobots are to program. But just how easy are they to install yourself? If
you need help, what options exist to assist you with integration, and what factors should you consider when
making that decision? In this webinar, you’ll learn the pros and cons of the three main paths to automation
integration. 

 

How to Choose the Right Machine Vision Applications for Deep
Learning

When used in the right applications, deep-learning software is a powerful tool that can e�ciently and reliably
handle automated inspection. In this webinar, David L. Dechow, vice president of outreach and vision
technology at Landing AI, provides guidance on choosing the applications for which deep learning technology
offers the most signi�cant value.

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.

Best Measurement Solutions for Manufacturing

Engineers rely on various sensors and systems to measure pressure, force, torque and acceleration. These
 technologies are used to measure and analyze physical processes; develop, test and calibrate fastening

technology; optimize manufactured products; and monitor and control pressing and molding processes.
Learn about the latest technology here.

Future-Proof Facilities

Every manufacturer aims to streamline its production layout and �oorplan for optimal e�ciency and output.
At the same time, however, manufacturers must be able to quickly adapt to changes. To e�ciently respond
to critical modi�cations, manufacturers need the ability to rearrange their processes faster. Learn how
�exible power distribution systems can help achieve that goal.

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
Quality is HELLA’s Business Card

HELLA is one of the top 50 automotive suppliers globally.
Headquartered in Lippstadt, Germany, HELLA designs and
manufactures a variety of automotive lighting and electronic
components. Assembly Audible multimedia content specialist
Jennifer Pierce connects with Huri Mendoza and Jorge Garcia
Zavala to gain insight on how their award-winning sustains
excellence and quality year over year.

Smart Manufacturing the Lean Six Sigma
Way

Assembly Audible host Jennifer Pierce connects with Senior Smart
Manufacturing & Continuous Improvement Advisor Dr. Anthony
Tarantino to discuss Dr. Tarantino's prosperous career in
manufacturing, smart technologies, cybersecurity, current issues in
manufacturing, and his upcoming book release. Dr. Tarantino is a
Six Sigma master black belt, an adjunct faculty member at Santa
Clara University, and author of Smart Manufacturing the Lean Six
Sigma Way. 

 

ASSEMBLY TV

How to Develop A Culture of Safety
Excellence

Mike Williamsen, Ph.D., author of Delivering Safety Excellence:
Engagement Culture at Every Level, joins us to share insight into
developing an interactive and living culture of safety excellence.
Learn how to turn a weak operations culture into a world-class,
zero-error, globally dominant culture. 
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FROM THE EDITOR

Threatens Manufacturing Recovery

CONTACT
John

Russia’s invasion of Ukraine
has disrupted automotive
assembly lines in throughout
Europe. Photo courtesy
Leoni
 

F inally, we have good news on COVID. Two-thirds of the
U.S. population is fully vaccinated. As of March 16, the

seven-day average for new cases was the lowest since July
13, 2021, and the seven-day average for fatalities was the
lowest since Nov. 30, 2021. Some 93 percent of the country is
not at high risk for COVID.

Better still, U.S. manufacturing employment has almost
entirely recovered from the pandemic. In February, U.S.
manufacturing jobs totaled 12.6 million. That’s 1.2 million
more jobs than there were in April 2020, the low point of the
pandemic, and it’s just 225,000 jobs shy of the high point for
the sector, 12.8 million, set in July 2019.

And now Russia has invaded Ukraine. Can the world not
enjoy just a few moments of peace, prosperity and
normality?

As the world watches with horror as Russian armed forces
attack nuclear plants, bread lines and maternity hospitals,
the global economic implications of the invasion pale in
signi�cance. Nevertheless, manufacturers worldwide and the
U.S. in particular will need to brace for the con�ict’s short-
and long-term effects.

While global governments may not be united in condemning
Russia, multinational corporations have been quick and
decisive.

Ford Motor Co. suspended operations in Russia. The
carmaker has a 50 percent stake in Ford Sollers, a joint
venture that employs at least 4,000 workers and is shared
with Russian company Sollers. The company has plants in St.
Petersburg, Elabuga and Naberezhnye Chelny, but said it
had “signi�cantly wound down” its Russian operations in
recent years.

General Motors said it was halting all exports to Russia “until further notice.” GM doesn’t have a signi�cant presence there: It sells
only about 3,000 vehicles a year through 16 dealerships.

Hyundai suspended operations at its assembly plant in St. Petersburg until further notice. Toyota, Volkswagen and Daimler have
also halted production in Russia. Skoda has an assembly plant in Ukraine. Needless to say, production there has been stopped.
Russia is one of Skoda’s largest markets.

Other manufacturers have followed suit. In aerospace, both Boeing and Airbus have suspended support for Russian airlines.
General Electric has suspended most of its operations in Russia, with the exception of providing essential medical equipment and
supporting existing power services. Tractor manufacturer Deere & Co. has halted shipments of its products to Russia, while
Caterpillar is suspending operations at its Russian factories.

Most surprising has been the response from energy and metals companies. Surely, it can’t be in their interest to sever ties with
the world’s second largest oil exporting country or the third largest producer of aluminum. And yet, BP will exit its 19.75 percent
stake in Russia’s biggest oil company, Rosneft, and suspend their joint ventures. Equinor, the Norwegian oil and gas company, will
also exit its joint ventures in Russia. The company had $1.2 billion in long-term investments in Russia at the end of 2021. Exxon
pledged to leave its last remaining oil and gas project in Russia and not to invest in new developments in the country.

Meanwhile, automotive assembly lines in Germany, Britain, Austria and Russia have halted production because the invasion has
disrupted the supply of auto parts from Ukraine. For example, Leoni has ceased production at two assembly plants in western
Ukraine that supply wiring harnesses to OEMs in Germany. As a result, Volkswagen, Audi, Porsche, BMW and Mercedes-Benz
have been forced to drastically reduce production.

Automakers are also bracing for shortages of neon gas for microchips, palladium for catalytic converters, and nickel for lithium
ion batteries. The �ghting has also interfered with airfreight, as well as rail traf�c on the Trans-Siberian Railway, which German
carmakers use to supply factories in China. And, of course, we’re all seeing what the invasion has done to gas prices.

Regardless of the outcome of the war, the social, political and economic aftereffects will linger for years come. If we’re forced to
look for a silver lining, we might hope that the invasion further incentivizes the reshoring and near-shoring movement. In the end,
our hearts go out to the people of Ukraine, and we pray for peace and an end to the invasion.
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PRODUCTS

Powder for Laser 3D Printing

Stellite 21 AM powder is speci�cally designed for use with
the laser powder bed fusion method of 3D printing. The
powder’s unique corrosion- and wear-resistant properties
make it well-suited for high-performance components used
in the aerospace, oil and gas, and power generation
industries. Powder composition includes a cobalt chrome
molybdenum alloy matrix, which contains dispersed
carbides that strengthen the alloy and increase its
hardness while decreasing ductility. The powder also has
excellent thermal shock and mechanical shock resistance,
and can be integrated into complex part designs to
mitigate cavitation and corrosion failures. Customers can
directly purchase the powder for use in their own 3D
printing applications or in combination with the supplier’s
end-to-end additive production capability to make �nished
parts. Separate cobalt, nickel and iron powders are
available from the supplier as well.

Kennametal Inc.

888-777-6852

www.kennametal.com

High-Speed Laser Sensor

The AR550 laser sensor uses triangulation to quickly make
dimensional and distance measurements in nine different
ranges (2, 5, 10, 25, 50, 100, 250, 500 and 750 millimeters).
At sampling rates up to 70 kilohertz, the sensor is typically
used for applications that demand high speed such as
measuring vibration (speaker, engine and structural
displacement testing) and ballistics. Several power options
are available for red (660 nanometers) and blue (405 or
450 nanometers) lasers. A higher power output is
recommended where the target is especially dark and far
away. Sampling is output via an Ethernet connection. The
product has built-in electronics and several environmental
endurance options. An internal heater, for example, allows
the sensor to operate in temperatures down to -30 C; and
an air jacket enables it to work in temperatures as high as
120 C.

Acuity Laser  

503-227-7908

www.acuitylaser.com

Optimize Production Line Uptime

Manufacturers can increase the uptime and pro�tability of
automated production lines by using the Smart Automation
and Monitoring System (SAMS). Proprietary software,
sensors and advanced IO-Link features help companies
simplify machine setup, troubleshooting and changeovers,
as well as increase machine control and data about their
condition. With this information, end-users can design
processes and sequences that are more ef�cient and
�exible, to optimize the performance of every machine on
every assembly line throughout the plant. During
production, the SAMS constantly displays the operating
status of machinery via colored LED indicators directly on
the device or on dashboards for further analysis. Sensors
are available to monitor internal humidity, temperature,
inclination, vibration, signal quality, operating hours and
other parameters. The system also gives companies the
capability to parameterize, con�gure and teach sensors,
without contact, using a mobile terminal device.

Balluff Inc.

800-543-8390

www.balluff.com

Durable Cover Protects Robots

Thermopak protective covers extend a robot’s operating life
by reducing downtime for maintenance. The covers feature
Armatex SBN 13-602 Robotex, a high-performance fabric
that consists of a high-strength aromatic polyamide coated
with a specialized silicone elastomer. Together, these
materials resist chemicals, sparks, molten splash and
pollutants; prevent �exural failure, corrosion and
degradation; and provide high thermal stability and
conductivity. The covers’ tensile and tear strength is
unaffected by thermal exposure, and its �exibility level
stays constant in low or high temperatures. Other bene�ts
include excellent ozone and UV resistance, and electrical
insulation. The covers are easy to fabricate and commonly
used on robots that perform machining, painting, and
surface treatment in the aeronautics, automotive, foundry
and food industries.

Mid-Mountain Materials Inc.

206-762-7600

https://mid-mountain.com
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SEE IT AT

Software Lets Engineers Easily Share
Big-Data CAD Models Online

E ngineers know how di�cult it is to design, modify and redesign a product with hundreds or thousands of parts. Lattice
Technology Inc. is also well aware of this challenge, and has recently upgraded its XVL Web3D Manager software to

enhance design-engineering-team collaboration.

Even better, the company lets visitors to its website (https://info.lattice3d.com/web3d-examples) try four interactive demos
using the software. Each demo has a different focus: section and measuring, linked parts list, structured bill of materials and 3D
snapshots, and animated assembly with processes and tasks.

Initially introduced in 2020, XVL Web3D Manager enables fast, easy and free access to complete product data using any
standard browser that supports HTML 5, without any extensions. What makes the program unique, however, is that it
accommodates gigabyte-size 3D models with BOM and all metadata.

The software provides complete management of XVL data �les. Capabilities include versioning; storage of related �les, such as
2D drawings and work instructions in industry-standard formats like PDF and Microsoft Excel; integrations with internal systems;
and controlled sharing of 3D data using authentication (SAML-based Single Sign-On) and access rights.

Common use cases include design reviews among stakeholders, procurement of complete product model information, and
access to interactive assembly work instructions. End-users can also browse and search the complete product structure within
the CAD model, including all subassemblies and parts, for fast identi�cation and understanding. They can even combine multiple
CAD models and formats as needed from virtually any CAD format.

Most Lattice customers use product data management and product lifecycle management systems, according to Hiroshi Toriya,
CEO of Lattice Technology. XVL supplements these systems by leveraging their 3D CAD models to facilitate improved work�ows
downstream from product development.

Web3D Manager is just one of several XVL software products from Lattice. The others include converters (that change any CAD
format to XVL), suites (technical illustration and work instructions) and the Lattice3D Reporter. This latter product enables
Microsoft Excel users to create 3D technical documentation, as well as view ultra-lightweight 3D CAD models for free.

Another product is the XVL Player for Windows, which is also free and downloadable. With it, engineers can load any size CAD
model on a basic PC or laptop and explore an assembly’s many features. They can also view purchasing managers’ index data
that was authored in the CAD system, and examine models with robust viewing options such as full camera control and multiple
display modes.

For more information on software, click www.lattice3d.com or visit the company’s booth at The ASSEMBLY Show. Lattice
Technology is one of many suppliers of software 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 software, you’ll �nd 225 suppliers of conveyors,
motion control technology, parts feeders, fastening tools and other assembly technologies. For more information, visit
www.theassemblyshow.com.

Visitors to the Lattice Technology website can try four interactive demos using the XVL Web3D Manager software. Graphic courtesy Lattice
Technology Inc.

April 2022

https://info.lattice3d.com/web3d-examples
https://www.lattice3d.com/
https://www.assemblymag.com/the-assembly-show
https://www.assemblymag.com/


https://www.assemblymag.com/the-assembly-show?utm_campaign=TAS2022&utm_medium=eMagazine&utm_source=ASM


ASSEMBLY LINES
IFR Names Five Trends Driving

Robotics Demand
FRANKFURT, Germany—Today, robots are
becoming easier to use and play a vital role in
supporting digital automation. Those are some
of the big trends driving demand for robots,
according to the International Federation of
Robotics (IFR).

“Transformation for robotic automation is
picking up speed across traditional and new
industries,” says Milton Guerry, president of IFR.
“More and more companies are realizing the
numerous advantages robotics provides for their
businesses.”

According to Guerry, robots are being adopted
by new non-automotive industries, such as 
e-commerce, food service and hospitality.

Robots are becoming easier to use and play an important role in supporting
digital automation. Photo courtesy Daimler AG

“In an effort to address labor shortages, companies that have not previously considered automation will reconsider,” he explains.
“Businesses that rely on service workers, such as retail and restaurants, are unable to �ll job openings, and as a result, we can
expect to see them invest in automation to meet patrons’ needs. Relatively new robotics customer industries like delivery and
logistics, construction and agriculture bene�t from technologies advancing by the day.”

While implementing robots can be a complex task, new generations of robots are easier to use. “There is a clear trend toward
user interfaces that allow simple icon-driven programming and the manual guidance of robots,” claims Guerry. “Robot companies
and some third-party suppliers are bundling hardware packages together with software to ease implementation. This trend may
seem simple, but offerings that focus on complete ecosystems are adding tremendous value by reducing the effort and the time
to operation.

“More and more governments, industry associations and companies are seeing the need for basic robot and automation
education at an early stage for the next generation,” adds Guerry. “The journey of data-driven production lines will focus on
education and training. In addition to the training of workers in-house, external education routes can enhance staff learning
programs."

However, if new and existing users are to maximize the bene�ts of next-gen robotics, more skilled workers will be needed.

“Robotics is changing job pro�les of factory workers for the better,” says Guerry. “As the recent Great Resignation shows, people
want to work in a modern environment where they can build a career. New training opportunities with robotics are a win-win
strategy for companies and employees alike.”

Supply chain shortages and COVID-19 are driving manufacturing back closer to the customer. More companies consider
nearshoring with automation as a solution.

“The pandemic, and the resulting disruptions to supply chains and labor availability, appear to have been the push that many
needed to justify the investment,” says Susanne Bieller, Ph.D., general secretary of IFR. “The companies most likely to invest in
automation are those that have been considering it for a while but just hadn’t taken the �nal step.

“In 2022 and beyond, we also see an emphasis on data as key enablers of future manufacturing,” adds Bieller. “Data collected
from intelligently automated processes will be analyzed by producers to make more informed decisions.

“With a robot’s ability to share tasks and learn through arti�cial intelligence, companies can adopt intelligent automation more
easily in new environments, from construction to food and beverage packaging facilities to healthcare labs,” claims Bieller. “AI for
robotics is maturing and learning robots are becoming mainstream. The industry is past the pilot phase, and we expect to see a
larger deployment of these technologies [this year].”

BMW Honored for Cloud-Based Factory System

MUNICH—BMW Group’s Edge Ecosystem recently won
the Microsoft Intelligent Manufacturing Award in the
Envision category. The cloud-based software suite allows
production-related applications on edge devices to be
distributed, con�gured and administered worldwide.

The Edge Ecosystem signi�cantly reduces the effort
involved in the manual management of thousands of
devices in BMW factories around the world. It also helps
prevent faulty con�gurations from causing production
shutdowns and saves on maintenance costs.

These advantages make the innovative Edge Ecosystem
a key driver in the digitalization of the entire BMW
production system. Because it is open and uses standard
IT technologies, the Edge Ecosystem also allows external
partners and suppliers to integrate their hardware and
software components into the BMW Group’s production
system without special adjustments.

BMW uses a cloud-based software suite that allows production-related
applications on edge devices to be distributed, con�gured and
administered worldwide. Photo courtesy BMW AG

Fast hardware integration is enabled by a zero-touch installer that integrates new edge devices into the ecosystem
automatically without user input. App con�guration is managed centrally by the cloud platform and allows "hotswapping," which
is particularly important for production applications.

If an edge device fails, it takes just a few minutes to load the complete application and con�guration onto a new device. This
reduces downtime and eliminates the need for separate, complex backup management systems.

Other companies also honored by Microsoft for their intelligent manufacturing initiatives include Bosch and Dürr.

Smart Manufacturing Market to Reach $950 Billion by 2030
NEW YORK—Spending on smart manufacturing will
grow from $345 billion in 2021 to more than $950 billion
by the end of this decade as manufacturers advance
their digital transformation initiatives, claims a recent
study by ABI Research.

“While most of the revenue today is attributed to
hardware, a greater reliance on analytics, collaborative
industrial software and wireless connectivity will drive
spending on value-added services, namely connectivity,
data management and enabling platforms, to more
than double,” says Ryan Martin, industrial and
manufacturing research director at ABI Research.

In terms of automation, the automotive industry leads
the way, having automated close to 50 percent of
operations.

A common data backbone allows manufacturers to operate more ef�ciently
across teams and departments. Illustration courtesy Siemens

“Manufacturers and their technology partners are acutely focused on supporting the shift to digital threads for better data
management and enrichment throughout the manufacturing lifecycle,” explains Martin. “A common data backbone allows
manufacturers to operate more e�ciently across teams and departments, and there are a range of suppliers helping
manufacturers with their digital threads.

“Increasingly, there are more data sources (including spatial data) that can be layered and compared in real time for more
contextual and predictive operations,” adds Martin. “The most advanced manufacturers are starting to think along these lines,
while the majority have started their digital transformation journey but have yet to fully scale.”

Self-Learning Assistance System
Reduces Equipment Downtime
FREISING, Germany—E�ciency rates for production machinery
frequently fall far below what technology could achieve. That’s because
experienced technicians are not always available when a failure occurs,
while other employees lack the experience to solve the actual cause of
the problem.

To address the issue, engineers at the Fraunhofer Institute for Process
Engineering and Packaging and a spin-off called Peerox GmbH have
developed a system dubbed MADDOX. The smart, self-learning
assistance system uses machine learning methods to analyze machine
and process data. Via pattern recognition, it also searches for similarities
in failures and downtimes that occurred in the past. A self-learning assistance system analyzes and

processes data to detect equipment failures and
minimize downtime. Photo courtesy Fraunhofer Institute
for Process Engineering and Packaging

“Many production facilities can barely get their e�ciency rate over 60 percent,” claims Andre Schult, CEO of Peerox. “There is a
lot of room for improvement. For the most part, the problem originates by not �xing the actual cause of the failure. For example,
an operator cannot tell if a slider is jammed, a vacuum is clogged or if the root of the failure is something completely different.”

This is becoming an increasingly serious problem on assembly lines due to the aging workforce, a severe shortage of skilled
workers and high turnover rates. While there may be some people who have the experience and knowledge necessary to
troubleshoot problems, they’re often unavailable when emergencies occur.

MADDOX is a data-driven system that uses machine data such as pressure curves, temperatures, photoelectric sensor signals
and error codes. A self-learning search algorithm uses machine learning algorithms to analyze machine data and creates
categories consisting of similar data patterns. Those are then linked to digital knowledge cards, where employees can use text,
images and video to create visual documentation of failures and solutions.

If a failure occurs in the machinery, the algorithm analyzes the data patterns, searches for similar categories and displays the
relevant knowledge card to the user via a tablet that is not connected to the platform. If a similar problem occurred in the past,
MADDOX will suggest a possible solution that the operator can either reject or con�rm.

“Overall, MADDOX acts like a digital colleague that is always there to offer a helping hand,” explains Schult. “The psychological
component also plays an important role. Several features in the Linux-based knowledge management system incorporate
human impulses like helpfulness and appreciation.

“This in return encourages people to use the system frequently, motivating users to con�rm, reject, correct and expand the
entries, as well as to share their practical knowledge,” adds Schult. “That is the secret that differentiates MADDOX from other
knowledge management systems. We incorporate the psychological component. That allows us to increase engagement,
improve documentation and reduce operating costs.”

Audi Taps AI to Improve Assembly Line Productivity
NECKARSULM, Germany—Audi AG’s assembly plant
here is using arti�cial intelligence technology to control
the quality of spot welds in its body shop. The primary
objective is to increase e�ciency and cut costs.

Around 5,300 spot welds are required to join the parts
that make up the body of an Audi A6 sedan. In the past,
engineers used ultrasound to manually monitor the
quality of resistance spot welding processes on the
basis of random analyses. AI technology now enables
them to detect quality anomalies automatically and in
real time.

Audi is using arti�cial intelligence technology to control the quality of spot
welds. Photo courtesy Audi AG

“The underlying algorithm, its graphical user interface (dashboard) and an application for more in-depth quality analyses are
currently being piloted in Audi A6 and A7 car body manufacturing,” says Michael Haeffner, head of delivery management
digitalization for production and logistics at Audi. “The aim of the project is for the algorithm to evaluate close to 100 percent of
the set welding points during body manufacturing in the future. The long-term vision is [for] the quality of welding processes [to]
be controlled automatically and continuously optimized.”

According to Haeffner, Audi is taking the lead in advancing this Industry 4.0 technology as part of the Volkswagen Group’s
industrial cloud. The system brings together production data from auto factories around the world in a single, powerful digital
platform.

Each connected site can download applications for its machines, tools and systems directly from the industrial cloud. For
instance, Volkswagen’s factory in Emden, Germany, is also using algorithm-controlled optimization for resistance spot welding
applications.

Another application that uses an algorithm to make production processes more e�cient was recently deployed at Audi’s �agship
Ingolstadt plant. AI technology will be used to detect quality defects such as small cracks in a car body.

“[Our] ultimate goal is to make production and logistics more �exible and e�cient through digitalization,” says Haeffner.
“Innovative technologies are already helping employees and relieving them of strenuous physical tasks and monotonous manual
tasks.”
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THEME ADHESIVE BONDING AND DISPENSING

Scheugenp�ug is equipping its automated dispensing cells with 2D and 3D inline inspection systems. Photo courtesy Scheugenp�ug Inc.

Scheugenp�ug Adds Inspection
Technology to Automated Dispensing Cells

THINGS5

1
Scheugenp�ug Inc. is equipping its automated dispensing cells with 2D and 3D inline inspection systems from Quiss GmbH, a
German supplier of vision systems and software.

The vision systems check the width, position and uninterrupted application of adhesive or sealant as it is being applied. There is
no need for a separate inspection cell, which saves money, space and cycle time.

The vision sensors are mounted directly on the application head above the nozzle. Inspection is performed in real time as the
material is applied, so the plant personnel know immediately if the part is good or not good.  

The 2D inspection system uses an LED light source to detect the width and continuity of the application by contrasting the
adhesive bead with the background. The 3D system uses six lasers as the light source to measure the height of the bead, as
well as the width and continuity.

Teach-in functionalities enable plant personnel to easily set up inspection parameters. Robust algorithms ensure smooth
operation.

For more information, click here.

2
Pree�ow has launched stainless steel versions of its eco-PEN positive-displacement valve. Photo courtesy Viscotec

Stainless Steel Components Dispense
Aggressive Materials

Polyacetals are often used in valves, tips and other components for automated dispensing. However, they are not always the
best choice for dispensing aggressive chemicals, such as acetone, alcohol, paint or epoxy. That’s because these plastics can
become brittle over time when they come into contact with these materials.

For this reason, Viscotec’s Pree�ow brand has launched a stainless steel version of its eco-PEN positive-displacement valve for
dispensing one-component materials. Engineers have two options. They can purchase a stainless steel kit to convert an existing
eco-PEN from plastic to stainless steel in just a few steps. Alternatively, the eco-PEN can be purchased as a complete stainless
steel dispenser.

The stainless steel components are resistant to �uxes, oxidizing agents, plasticizers, and even organic and inorganic acids with
pH of less than 4.

Even the threads for the inlet are made of stainless steel. This is particularly important when dispensing processes are
automated, and the system is operated at high cycle rates. Under such conditions, the thread �ank of a plastic inlet can
deteriorate over time. Pressure and high process speeds may then cause the material feed to break away. The stainless steel
version is also suited for dispensing moisture-curing silicones and other materials that react with moisture, since polyacetals
absorb moisture.

For more information, click here.

3
Polyplastics Co. Ltd. has introduced a new laser-etching process to improve bonding to glass-�ber-reinforced plastics. The
process, called AKI-Lock, improves adhesion and joint strength with both overmolding and adhesive bonding processes. It also
enables engineers to join combinations of different materials for which bonding had previously been di�cult. 

The AKI-Lock process uses the glass �bers in the plastics as a physical anchor for bonding. The �bers are exposed by laser
etching the material in a grid pattern. Strong, airtight bonds can then be achieved by allowing an adhesive or another plastic to
�ow into the grid and around the �bers. Since the bond is formed by physical anchors, there is no time limitation from laser
treatment until bonding. Masking is unnecessary.

Airtightness is greatly enhanced due to three factors: the effect of resin entering and �lling the gaps between the glass �bers;
deformation in the grooves of the primary material due to the shear �ow force of the secondary material; and crimping from
mold shrinkage of the secondary material.

For more information, click here.  

Polyplastics has introduced a new laser-etching process to improve bonding to glass-�ber-reinforced plastics. The process uses the glass �bers
as a physical anchor for bonding. Photo courtesy Polyplastics Co. Ltd.

Laser Process Improves Bonding of
Glass-Reinforced Plastics

4
Panacol, bdtronic and Hönle have teamed up to create a system to dispense and cure adhesives for high-volume production of
needle assemblies for syringes and other medical devices.

Because needle assemblies are produced in large quantities, rapid and reliable bonding is essential. In addition to high bond
strength, the adhesive for needle bonding must withstand various sterilization methods. Panacol’s UV-curable Vitralit adhesives
meet these requirements. The adhesives are available in various viscosity ranges to �t the design of the needle hub and �ll the
gap between the hub and the needle.

Vitralit adhesives are solvent-free and certi�ed to USP Class VI and ISO 10993 standards for use in medical devices. The
adhesives maintain bond strength even after several sterilization cycles. For visual quality inspection, �uorescent versions are
available.  

Fast, precise and reliable dispensing of small quantities of adhesive is also essential for needle bonding. The new Mini-Dis
system from bdtronic can dispense microliters of adhesive, regardless of viscosity. Thanks to the continuous volumetric
dispensing, operation is pulsation-free, ensuring optimal speed, repeatability and accuracy.

Panacol’s Vitralit adhesives can be cured with either UV-A or visible LED light. Hönle’s Powerline LC curing system is equipped
with a special LED assembly and an optimized power supply to provide high-intensity UV radiation for fast curing and short cycle
times. Irradiation time can be set from 0.01 to 99.99 seconds. LED heads are compact for easy integration into automated
assembly lines. The water-cooled system can be used in clean rooms.

For more information on adhesives, click here. For more information on dispensing equipment, click here. For more information
on curing equipment, click here.

Panacol, bdtronic and Hönle have teamed up to create a system to dispense and cure adhesives for high-
volume production of needle assemblies for syringes. Photo courtesy Panacol

Suppliers Cooperate to Create
Needle-Bonding System

5
Solvay’s new, water-soluble Addibond polymer is designed to strengthen bonding between aluminum and adhesives in
automotive assembly applications.  
Applied in a thin layer in a dip-coating process, Addibond maximizes the strength of adhesive bonds by combining two functional
groups: one reacting with the metal substrate—typically before it is shaped—and the other reacting with the adhesive.  
Addibond polymers are free of chromate, heavy metals and �uorides, eliminating the risk of toxic exposure for operators.
Moreover, Addibond baths are highly stable over time and free of gels, compared to silane baths. This means that baths last
longer and need less replenishment, minimizing the consumption of additives and resulting in less process water to treat and
recycle.

“Strengthening the metal-to-metal adhesive bond of aluminum parts allows automakers to reduce or eliminate an array of
fasteners—a contributory factor for [reducing vehicle weight],” says Marie-Pierre Labeau, Ph.D., metal treatment platform project
leader at Solvay.

Durability testing indicated that the coating signi�cantly improved lap-shear strength of bonded joints even when samples were
exposed to acetic acid, salt spray, high temperatures and humidity. For more information, click here.

Solvay’s new, water-soluble Addibond polymer strengthens the bond between aluminum and adhesives. Graphic courtesy Solvay

Coating Improves Bonding to Aluminum
in Automotive Applications
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ASSEMBLY IN ACTION
Cobots Help Last Arrow
Manufacturing Boost Productivity
Like all manufacturers, fabricators know that
they must change when the marketplace
requires it. Some of them even welcome the
chance to do different things, or at least do
them differently. One such fabricator is Last
Arrow Manufacturing (LAM), based in Orrville,
OH.

For more than a decade, LAM only offered
manual welding as a complement to its core
competencies of CNC machining, laser cutting
and metal forming. That all changed last year
when president and co-founder Matt Bowling
realized that the company needed an
automated welding robot to handle simple and
repetitive tasks, so its skilled welders were
available to tackle jobs that required more
expertise.

This CRX-10iA cobot handles simple and repetitive welding tasks, so Lead Arrow
Manufacturing’s skilled welders can focus on jobs that require more expertise. Photo
courtesy FANUC America Corp.

“We don’t make high-production parts, so there’s constant changeover in our business,” explains Bowling. “Therefore, we needed
[a welding robot with] �exibility.”

After trying various automation options, Bowling met with Brian Sullivan, district sales manager at Lincoln Electric Co. Lincoln is
LAM’s welding equipment supplier and a FANUC robot distributor. Sullivan showed Bowling the CRX10iA cobot in action, and
Bowling was immediately impressed with its user-friendly appearance, simple operation and iPad-type teach pendant. LAM
purchased two cobots shortly thereafter. “

With these cobots, you don’t have to fully automate 100 percent of your production process,” notes Bowling. “We have them weld
the subcomponents, so our welders can [focus on] what they’re really good at: �tting and putting products together.”

The dual bene�ts of this arrangement, according to Bowling, are shorter weldment times and higher production. He cites the
example of one weldment that used to take 2 hours to build, but now requires only 17 minutes. As for production, Bowling says
the company can now produce 20 �nished units in the same time that it used to take to build 12.

“When needed, the CRX cobot can be mounted on a Lincoln Electric Power Wave cart so workers can move it from place to place
within the shop,” notes Sullivan. “This allows them to bring the robot to the work instead of bringing the work to the robot.

“One of the big problems with any robot is teaching someone how to use it,” Sullivan continues. “But, you can learn how to
program the CRX10iA within a couple hours. This cobot [increases project] opportunities for all fabricators, large and small.”

Scott Musser is the lead robot programmer at LAM, with more than 20 years of experience. He claims that the FANUC cobot is
the easiest robot he’s ever had to program, adding that its teach pendant with touch-control icons is the most user friendly.

Over the past year, LAM has seen signi�cant business
growth and higher pro�ts—enabling it to purchase two
additional CRX10iA cobots. Work scheduling has also
improved, along with employee satisfaction.

“The cobots offered [us] a low-cost easy way to
[implement] entry-level automated welding,” concludes
Bowling. “We are getting into many new market sectors
and this gives us better diversity. Plus, we feel that now
we’re a manufacturing partner to businesses, rather than
just a company that takes bids and does work.”

Introduced in late 2019, the CRX-10iA has a 10-kilogram
payload with a 1,249-millimeter reach. A long-arm version,
the CRX-10iA/L, has a reach of 1,418 millimeters. Both
models safely work alongside people in various industrial
and manufacturing jobs.  

For more information on cobots, call 888-326-8287 or visit
www.fanucamerica.com.

Scott Musser, lead robot programmer at Lead Arrow Manufacturing,
says the teach pendant for the CRX10iA cobot is the most user friendly.
Photo courtesy FANUC America Corp.

Bachmann, Assemblers Benefit From ESD-Safe Work Benches

Manufacturing high-quality products on a
consistent basis is never easy. This is especially
true for complex products used in consumer,
business and industrial electronics. Manufacturers
of these items typically focus on two things to
optimize quality: using error-free parts and making
sure that electrostatic discharge (ESD) doesn’t
damage the parts prior to assembly.

However, there are two main problems related to
ESD. The �rst one is it’s invisible. For example, a
discharge of just 100 volts is well below the level
that humans can sense, but it can still cause
immediate and total part failure.

A secondary problem is ESD can be easily
triggered when an assembler comes in contact
with a conductive material present on a work
bench. Such triggering is a constant concern,
unless the assembler uses a bench that is
designed to prevent ESD.

Workers at Bachmann assemble electrical engineering components and systems.
Photo courtesy Bachmann GmbH & Co. KG

Item Industrietechnik GmbH makes a Work Bench System (WBS) that features various ESD-safe components, including table
tops, frames and accessories like wristbands. Several years ago, electronics manufacturer Bachmann GmbH & Co. KG replaced
its standard welded-steel-tube benches with those made using the WBS.

Bachmann is a medium-sized company that develops, manufactures and distributes electrical engineering components and
systems. Their products include work surface connection panels for homes and o�ces, and socket systems and power strips for
trades people and domestic use.

All products are made of high-quality aluminum or robust plastic. The company was founded in Stuttgart, Germany, in 1947, and
currently has manufacturing plants and o�ces in Germany, Romania and China.

Thomas Konietzko, production manager in charge of lean production at Bachmann, says the company’s old steel-tube
workstations were designed as “islands” incompatible with other production systems. They also lacked the �exibility necessary
for workers to rapidly adapt to changing production requirements.

“Those workstations were no longer able to meet our [production needs],” says Konietzko. “We tried various suppliers’ [products],
but were quickly won over by the WBS’ high degree of �exibility. Now, we are [ready] for any [production changes] we may need
to make in the future.”

Another reason why Bachmann chose the WBS is because of its compatibility with the item MB Building Kit System. Konietzko
says assemblers at Bachmann regularly use the kit’s aluminum pro�les to build equipment �xtures.

When designing Bachmann’s new work benches, company engineers worked closely with assemblers to optimize ergonomics.
Konietzko says their input resulted in benches that limit physical strain during assembly, while improving safety, e�ciency, error
rate and productivity.

“Working conditions [here] have signi�cantly improved,” concludes Konietzko. “We have equipped the entire production hall with
item work benches, and already ordered more.”

WBS benches are modular, height adjustable for
various production processes and come in 80
con�gurations. More importantly, they emphasize
a design approach that item calls ergologistic,
where worker ergonomics and company
intralogistics complement each other.

The result is a production system that optimizes
material �ow to workers, often through the use of
transport trolleys. An online SystemMobile
con�gurator lets companies design the best work
bench for an application with just a few clicks.

For more information, call 844-828-9378 or visit
www.item24.com.

The Work Bench System features various ESD-safe components, including table
tops, frames and accessories like wristbands. Photo courtesy Item
Industrietechnik GmbH

Testing Equipment Ensures Car-to-Phone UWB Connectivity

Ultra-wideband (UWB) is quickly gaining a foothold
in manufacturing for several reasons. The radio-
based communication technology offers fast (up
to 27 megabits per second) and secure data
transmission, centimeter-accurate location
measurements within 70 meters and low power
requirements. Its bandwidth of 500 megahertz
also makes it possible for UWB signals to share
spectrum with other technologies without causing
interference.

OEMs in the automotive industry are using UWB to
their advantage on two fronts. In the plant, they
use it to accurately track the position of objects as
they move along assembly lines. And, on the
consumer side, UWB lets drivers use a smartphone
app to remotely lock or open their vehicles.

Bosch is using a CMP200 radio communication tester to validate the UWB
capability of its connectivity devices for automobiles. Photo courtesy Rohde &
Schwarz USA Inc.

One such app is Perfectly Keyless from Bosch, one of the world’s largest suppliers of auto parts. The app came out in 2016, and
has a location accuracy of 20 centimeters with an operating frequency of 6 to 8.5 gigahertz. Future advanced capabilities of such
apps could include occupancy detection and life sign monitoring of a baby in a child seat.

More recently, Bosch has been focusing on validating the UWB capability of its connectivity devices for automobiles. To achieve
this, the company is using a CMP200 radio communication tester from Rohde & Schwarz USA Inc. on one production line, and
several Over-the-Air (OTA) test chambers for antenna testing.

Juergen Meyer, automotive vice president at Rohde & Schwarz, says the tester is equally effective in R&D labs and on high-
production lines at validating the positioning accuracy of each device. Testing is done according to IEEE 802.15.4a and 802.15.4z
standards. Meyer says the project is a continuation of the long-term cooperation between the companies in wireless
connectivity.

“This project fosters the use of industrywide communication standards between vehicles and smartphones,” adds Markus
Hetzel, a manufacturing engineer at Bosch. “Testing the performance of every UWB device also ensures compatibility and
correct operation.”

Meyer notes that the CMP200 has always been a combination signal analyzer and generator. However, Rohde & Schwarz
speci�cally added UWB testing to complement the unit’s ability to perform radio frequency millimeter wave tests for 5G networks
in either range 1 (up to 24 gigahertz) or range 2 (24 gigahertz and higher).

Other features of the tester include shielded chambers and wireless manufacturing test software. The software is tailored for
high-volume testing and nonsignaling R&D applications, and allows for �exible integration into automated production lines.

OTA testing measures the antenna radiated performance and signal path in a simulated environment to ensure that devices
perform as intended on the live network. The testing also veri�es that wireless products comply with all operator and carrier
requirements, and international standards. Key metrics include total radiated power, total isotropic sensitivity and intermediate
channel sensitivity.

Rohde & Schwarz provides a full range of UWB test
equipment for research and development,
certi�cation, chipset characterization and
automated production. The company also
supports global cross-industry standards for UWB
interoperability through its membership in the FiRa
(�ne ranging) Consortium and Car Connectivity
Consortium.

 For more information, call 888-837-8772 or visit
www.rohde-schwarz.com/uwb.

With the Perfectly Keyless app, drivers can use a smartphone to remotely lock or
open their vehicles. Photo courtesy Robert Bosch GmbH
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MIND YOUR P's AND Q's

T he automation of manufacturing lines has been relentless. Competitive pressures have increased the need for automated
production.

Done well, automation can reduce costs. Automation trades higher capital costs for lower labor costs, though it does not entirely
eliminate labor. But, there are other ways to justify automation than labor savings. For example, people are generally not as
repeatable as machines, so automation can positively in�uence product quality. Automation can include measurements and
statistical analysis of the parts coming off the line.

As with most things, automation can have downsides. Automation does not mean there will be no people working the assembly
line. Not long ago, I had a discussion with a manager of several automated manufacturing lines. He expressed concern that the
talent that remained on the line were not so engaged. As we increase automation and reduce the load on our people, we risk
making their work lives less engaging.

It is in nobody’s interest to have a workforce that is disengaged, unmotivated and unwilling to propel the organization. To
understand the impact of employee engagement, check out Gallup’s Workplace Engagement studies. In 2021, employees
reported feeling less engaged in the workplace than in previous years. Only 34 percent of the 57,022 full- and part-time
employees surveyed reported feeling engaged at work, while 16 percent said they were actively disengaged in their work and
workplace. The numbers weren’t much better in 2020—36 percent of employees were engaged and 14 percent were actively
disengaged—but 2021 is the �rst time in a decade that engagement dropped year-over-year, according to the �rm.

When engineers relieve workers of their focus on the details of manufacturing, they run the risk that the workforce may become
disengaged and rudderless. Photocourtesy Subaru

JOHN QUIGLEY // PRESIDENT // VALUE TRANSFORMATION LLC
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Manufacturing Automation
and People

When we relieve workers of their focus on the details of manufacturing, we run the risk that our team may become rudderless or
without purpose. Or, we can use this freedom to enable them to focus on more compelling areas of improvement of the
organization.

What can we do? Businesses face constant pressure to improve. Automating the manufacturing line is unlikely to create an
adaptive environment to respond to these forces. The need for continuous improvement does not stop because the line is
automated. Moreover, there are often opportunities for improving the line after setup. The line is set up with one level of
knowledge about the optimum approach to manufacturing the product. This is true even when we explore options early via
simulations, or learn from tests conducted during the development of the manufacturing line. Even our Six Sigma efforts
frequently conclude with the start of production, in that the efforts stop as the line begins making production parts. Limiting time
limits learning.

We have tools at our disposal to help our team �nd ways to improve our processes even after launch. There are techniques,
such as total quality management (TQM), that can help. The plan-do-check-act process is not outdated. The tools of TQM, such
as Pareto diagrams, histograms, �shbone diagrams and �ow charts, are effective and not very complicated. One need not be an
engineer to use them.

We may have reduced the physical demands on our teams, but the need for capitalizing on their creativity and intellectual
prowess is even more necessary for continuous improvement. These abilities are still there, and they can help greatly to keep
the business relevant.

People are at the core of creation, not automation. Automation is an element to hold gains generated by our workforce via team
engagement. Once the line is automated, we are not at the end of our need for continuous improvement. This will be especially
true over time. Competitive pressures will only increase, and growth opportunities will present themselves well beyond the
launch of the line. It is always in the organization’s best interest to engage the team to meet these challenges. Any progress will
originate from our team’s talent, and that requires engagement, not apathy.

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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AUTOMOTIVE ASSEMBLY
Collaborative Robots Help
Fiat Ramp Up EV Production
Austin Weber // Senior Editor // webera@bnpmedia.com

Stellantis engineers recently developed a battery-
powered version of the popular Fiat 500. Photo
courtesy Stellantis NV

AUTOMOTIVE ASSEMBLY PRODUCTST he iconic Fiat 500 is a legendary automobile. In
Italy, the cinquecento is considered to be the

“people’s car.” Since 1957, more than 6 million units
have been mass-produced. The subcompact vehicle is
even part of the permanent collection of the Museum of
Modern Art in New York City.

To bridge the past with the present, engineers recently
developed a battery-powered version of the 500. It’s the
�rst fully electric Fiat designed from the ground up.

The Fiat 500 is assembled at the historic Mira�ori plant
in Turin. The 83-year-old facility is the �agship factory of
Fiat parent Stellantis NV.

To produce the 500 EV, the Mira�ori factory received a
€700 million facelift, including state-of-the-art
technology such as collaborative robots. To automate a
series of complex assembly line operations and quality
controls, Stellantis installed 11 cobots from Universal
Robots A/S.

Models chosen for the application include two UR5
robots, which feature an 11-pound payload capacity, and
nine UR10 cobots, which can handle payloads up to 27.5
pounds. The machines perform a variety of assembly
tasks, including dispensing, screwdriving, quality control
and visual inspection.

RollerDrive technology incorporates a cam with a high gear reduction

to deliver large torque capacities with smaller servo drives. This zero-

backlash design maintains the motor posit ioning accuracy. Output

motions are programmable through servo motor controls in forward or

reverse directions.

Sankyo Automation

937-498-4901

sales@sankyoautomation.com

www.sankyoautomation.com

RU Series/Welding Cell 

Some of the assembly processes required the
introduction of speci�c automation technologies to
ensure the quality and repeatability needed to meet
product standards. Another criteria was ergonomics,
because of the average age of operators at the Mira�ori
facility. The collaborative applications have addressed
operating precision and quality, in addition to improving
a series of production tasks previously performed
manually.  

Do you build parts for automotive or o�-highway vehicles? LinePulse

helps you improve throughput, e�ciency, and part quality. With
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yourselves miles ahead of  the competit ion: sign up for a f ree trial. 
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Precision Manufacturing, Reimagined

The Fiat 500 EV is assembled with 11 collaborative robots that
perform a variety of tasks, including dispensing, screwdriving,
quality control and visual inspection. Photo courtesy
Universal Robots A/S

“We decided to adopt collaborative robots some years
ago,” says Ennio Meccia, head of manufacturing
engineering at Stellantis. “[The] technology is a
guarantee of a particularly advanced man-machine
interface perfectly matched with [our] quality
requirements in terms of both production processes and
products. Collaborative automation has freed operators
from repetitive and physically demanding manual tasks
so that they can be employed on processes with greater
added value.”

The collaborative robots were rolled out gradually to
enable operators to fully understand and get
comfortable with the automated processes.

Leak Detection for Automotive

The ASM 306S is an ultra-fast and accurate Helium and Hydrogen

sni�er leak detector. It ’s designed for continuous use on production

lines that require high performance and rugged reliable operation. It

features an ergonomic, high-�ow sni�er probe with onboard

pass/warning/reject LED leak localization and viewing f rom any angle.

Pfei�er Vacuum, Inc

800-248-8254 
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www.pfei�er-vacuum.com

Leak Detection for Automotive

Collaborative robots are used on the door assembly line to
apply constant pressure on fabric panels and address
ergonomic issues. Photo courtesy Universal Robots A/S

“As a �rst step, we decided to introduce a cobot in the
company canteen, distributing glasses of water to
employees during their lunch break,” explains Luigi
Barbieri, plant manager. “This gave workers the
opportunity to see the collaborative nature of the cobots
for themselves, and overcome any apprehensions about
the safety of the subsequent applications.

After the success of this initial trial, the UR cobots were
installed at seven workstations on the Fiat 500 EV
assembly line.

Using a pad supported by a special pick-up device, a cobot
cleans and prepares the primer track on which the adhesive
to �x the soft top to the frame is subsequently applied. Photo
courtesy Universal Robots A/S
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High-Performance Fully Automatic
Crimping Machine

Two UR10e cobots operate in parallel on the door
assembly line. A vision system registers the arrival of
each door and activates the cobot, which uses a roller
attached to its wrist to apply constant pressure on a
piece of fabric, applying it on the door panel.

According to Barbieri, the application is particularly
challenging because it requires the robot to follow a
complex path within a con�ned space, avoiding the
panel’s push pin protrusions and ensuring that the liner
is completely sealed to prevent the in�ltration of water.
The cobots work with a repeatability of ±0.05 millimeter.

The Fiat 500 is assembled at the historic Mira�ori plant in
Turin. Photo courtesy Stellantis NV
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Reliable Dispensing Technology
toImprove Your Processes

“The [robots have] signi�cantly improved the
ergonomics of this application,” explains Giuseppe
Guidone, an ergonomics specialist at Stellantis. “The
application of the liner required the operator to apply
constant pressure using a dynamometric roller, a task
that over the long term could damage arm joints and
cause musculoskeletal disease. So, the cobot has
brought two bene�ts: high operating precision and
quality, along with improved ergonomics and well-being
for our operators.”

The main bene�ts of the hood mounting application are
quality, ef�ciency and ergonomics. Photo courtesy Universal
Robots A/S
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New High Performance Controller

Two UR10e robots operate on the soft-top assembly line
for the Cabrio version of the 500. The �rst machine
performs two different operations. Using a pad
supported by a special pick-up device, the cobot cleans
and prepares the primer track, on which the adhesive to
�x the soft top to the frame is subsequently applied. The
second operation is quality control, where a vision
system checks the geometric continuity and dimensions
of the adhesive band.

The second cobot works in synergy with a traditional six-
axis robot. Once the soft top has been assembled, it is
opened on a special support and then picked up by the
robot. At this point, the second cobot runs a size check
(through a vision system) on the soft-top frame to
ensure the conformity of the dimensions. Once
tolerances have been con�rmed, the soft top is removed
from the line by the other six-axis robot.
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DuPas Torque Control Power Assembly
Tools

The Fiat 500 EV is available with either a 70- or 87-kilowatt
electric motor. Photo courtesy Stellantis NV

Collaborative robots automate a series of complex assembly line
operations and quality controls. Photo courtesy Universal Robots A/S

“This application offers a series of productivity and quality
advantages,” says Barbieri. “The cobots ensure that the
adhesive extrusion is correct and check the dimensions of
the soft-top frame.”

On the door assembly line for the Fiat 500 EV Cabrio, a
UR10e robot has been con�gured to insert and set 10 blind
break-stem rivets, which secure the trunk hinge
reinforcements to the tailgate frame. An operator loads the
tailgate frame and hinge reinforcements onto the
workstation, then leaves the cobot to position and install
the rivets.

“The application provides productivity and ergonomic
bene�ts,” explains Barbieri. “At the same time, constant
monitoring of the workstation input and output parameters
ensures higher and consistent process quality.”

For the hood mounting application, a car body reaches the
workstation with the hood mounted in a closed position
and the hinge screws inserted by operators at the previous
station. Once the hood geometry has been established, a
UR10 robot moves into position and tightens four screws
to the correct torque.

Since 1957, more than 6 million Fiat 500s have been mass-produced. Photo courtesy Stellantis NV

“The main advantages of this application are quality, e�ciency and ergonomics, given that the hood reaches the station in a
closed position, making correct tightening extremely di�cult,” says Guidone. “Since the hinge screws to be tightened are not
visible, the operator could easily miss one or [tighten a fastener incorrectly]. The cobot also improves the ergonomics of the
operation, freeing operators from working in uncomfortable or awkward positions.”

Some Fiat 500 models feature an extra rear side door. To assemble it, an automated application capable of performing a
complex tightening cycle is required. With the assistance of an automated tool on which the cobot is installed, the door is
positioned correctly on the vehicle body. The robot then performs the tightening operation from the rear of the vehicle.

Four cobots are attached to a platform that lowers itself on a vertical axis
above the car body. The wings of the platform close to �x the geometry
and activate the operation to tighten 24 screws that fasten the mudguard.
Photo courtesy Universal Robots A/S

According to Guidone, the cobot meets two different
process requirements. It frees operators from tightening
the hinges in an awkward posture, where they would be
unable to see the correct positions inside the car body. The
robotic application also prevents kickback from the
fastening tool, which operates with a torque of 75 newton-
meters.

The mudguard mounting workstation uses four cobots. In
this station, vehicles arrive with left and right mudguards
already in position. A pair of UR5 and UR10 robots are
attached to a platform that lowers itself on a vertical axis
aboveo the body.

Traditional six-axis robots are used in the Mira�ori body shop. Photo
courtesy Stellantis NV

The wings of the platform close to �x the geometry and
activate the operation to tighten 24 screws that fasten the
mudguards. Each of the four cobots is �tted with an
automatic screwdriver equipped with torque control.

“This application offers various advantages,” claims
Barbieri. “Collaborative automation guarantees ergonomic
bene�ts for the operators, who are no longer required to
work below the vehicle body. Since the screws [are
tightened with torque control], tensile stress on the sheet
metal parts is also eliminated. In addition, the cycle time is
shortened, which boosts productivity.”
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ROBOTICS

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

Humans and machines are
collaborating on trim lines.

Beyond the Welding Line:
Robots and Automotive Assembly

Automakers are starting to deploy robots on
�nal assembly lines. Photo courtesy Universal
Robots A/S

F or decades, automakers have primarily used robots for welding and painting. Final assembly lines were considered too
complex and too unsafe for automation. However, that is changing.

The growing popularity of collaborative robots is enabling automotive engineers to automate nontraditional production
processes, such as trim lines. In addition, the Covid-19 pandemic, ergonomic issues and electri�cation efforts are spurring new
robotic applications for adhesive and sealant dispensing, bin picking, part insertion, screwdriving and nutrunning, and test and
inspection.

The Final Frontier

Traditionally, automotive trim lines have relied heavily on manual assembly processes. Photo courtesy General Motors

Final assembly involves complex trim lines where operators manually install a wide array of components such as carpeting,
doors, instrument panels, interior lighting, infotainment systems, seats and other subassemblies. It involves a variety of just-in-
time and just-in-sequence processes that must be precisely choreographed. Since most vehicles have four or �ve trim levels,
accuracy, error proo�ng and process control are essential.

“Final assembly is the �nal frontier of automation, and advanced robotics is ideal for tackling variation and model mix,” says Max
Reynolds, CEO of Symbio Robotics Inc. The Bay Area startup has been helping legacy manufacturers, such as Ford Motor Co.
and Toyota Motor Corp., deploy AI-controlled six-axis robots on their assembly lines.

According to Reynolds, the “killer app” for robotics in the auto industry has always been welding. The return on investment for
that application revolves around labor cost savings, increased throughput and improved quality. Symbio is focused on enabling
that ROI to be applied to �nal assembly, which Reynolds says is currently less than 5 percent automated.

“Traditionally, �nal assembly has been di�cult to automate because of �exibility issues and challenges,” explains Reynolds. “The
main pain point associated with mechanical �xturing and stop stations has been that they are designed for speci�c models
being produced. To launch a new platform or frame geometry, you have to rip out all of that mechanical infrastructure and start
over from scratch.

Electric vehicle assembly applications are forcing engineers to rethink how robots are used on �nal assembly lines. Photo courtesy Nissan
Motor Co.

“We are shifting that mechanical problem solving process into software,” notes Reynolds. “SymbioDCS is a robot-agnostic
platform that absorbs a lot of traditional complexity with software that can adapt automatically to new models or process
variation.

“Symbio enables robotic automation to be more adaptive and nimble, and ultimately more �exible in terms of supporting
variations such as design changes,” claims Reynolds. “Our focus is on using software to improve availability, performance and
quality, with an emphasis on new product introduction when those metrics tend to be lowest and generate the biggest pain
points.”

Reynolds says his long-term goal is to de-risk �nal assembly automation. “One reason why �nal assembly lines are only 5
percent automated is that it’s a harder problem area to solve than painting or welding applications,” he points out. “There’s a lot
more variation. Design changes show up in places in �nal assembly that don’t show up in the body shop.”

There are also tolerance stack ups in �nal assembly as more components are installed in a vehicle. In addition, many of the
assembly tasks require a large degree of dexterity.

“While there are some robots in use on �nal assembly lines, the main thing that has held back automation is that many systems
integrators view it as too risky and a hard problem to tackle,” explains Reynolds. “To address that issue, we’re developing a set of
technologies in a software program that enables integrators to deploy automation in those environments with more con�dence.”

“Final assembly has always been a largely manual process, with operators carefully controlling quality, adjusting minor
misalignments, tightening screws and other artisan-like details,” adds Volker Buchbauer, mobility segment leader at Comau,
which supplies robots to a variety of automakers, ranging from legacy OEMs such as Stellantis to startups such as Mullen.  “Until
now, robots were not sophisticated enough to handle the uncertainties in many of the required tasks.

“There was also the issue of safety hazards, which meant that the robot cell and its fences essentially interrupt the linear �ow of
the line,” says Buchbauer. “Now, with the help of arti�cial intelligence and advanced vision systems, robots are able to perceive
the world around them and adeptly handle the precision and variables within the �nal assembly process.

“More importantly, intelligent robotics allow automakers to leverage the ideas, energy and value-add of human operators, while
experiencing higher productivity, better quality and lower overall costs,” explains Buchbauer.

For example, Comau has developed a robust, yet �exible system that automates the traditionally manual gap and �ush
measurement process. Using a Racer-5 collaborative robot and an integrated EDIXIA vision system, the technology
automatically identi�es nonconforming gap and �ush alignments with positioning repeatability on the measuring point of just a
few tenths of a millimeter compared to more than 1 millimeter with a manual system.

At full speed, the system is capable of controlling more than 50 points on a moving vehicle at a rate of up to 60 jobs per hour.

Flexibly Focused

Robots are ideal for assembling battery modules and battery packs. Photo courtesy BMW AG

In today’s competitive, fast-paced auto industry, product life cycles are getting shorter and product changes are quicker than
ever. That’s driving demand for greater �exibility on �nal assembly lines.

“There have been two big changes over the last few decades,” says Neil Dueweke, vice president of automotive and new
mobility at Fanuc America Corp. “Time to market has become more compressed, because of the competitiveness of the EV
race. Today, time is the most valued commodity—often, even more important than price—due to market pressures. Automakers
no longer have prolonged product development cycles like in the old days.

“The other big change is the ‘risk factor’ associated with automation,” explains Dueweke. “In the past, everyone was worried
about the return on investment associated with robots. However, the Covid pandemic and widespread labor shortages have
changed that scenario. Today, people are considered to be the primary process variable in assembly line planning. Many
manufacturers now see automation as a way to mitigate that risk.

For decades, automakers have primarily used robots for welding and painting applications. Photo courtesy General Motors 

“Visual line tracking, an interesting trend that’s just starting to evolve, will make assembly lines more �exible in the future,” claims
Dueweke. “This technology enables smart robots to process microsecond information on the location of a particular part on a
vehicle that’s on a moving assembly line. The robot can do more than just place a component in a vehicle. It enables robots to
make adjustments on the �y to facilitate variation in assembly operations.

“We’ve tested visual line tracking in our own factory,” notes Dueweke. “We expect to see several commercial applications in the
next 12 to 18 months. This breakthrough will enable more automation to be used in �nal assembly.”

“Today, we see much shorter time to market and product life cycles that are compressed,” adds Symbio Robotics’ Reynolds.
“Vehicle life cycles that once were �ve to seven years are now three years or less. That’s being driven by new startups, such as
Rivian and Tesla, that are coming to market quickly and putting a lot of pressure on incumbents such as Ford, General Motors
and Toyota.

This new robot was designed to handle heavy payloads, such as EV battery
packs. Photo courtesy Fanuc America Corp.

“In the future, �exible manufacturing will continue to be extremely important in the auto industry as the transition to EV
production intensi�es,” predicts Reynolds. “Ten years ago, the approach to launching a new product was to build an assembly
line with a custom set of tooling. However, today, with a �exible, software-de�ned approach, you mitigate risk.”

“Flexibility helps automakers better manage variables and market uncertainty, which is why our customers are demanding
modular solutions that can handle multiple models in random mix production,” says Comau’s Buchbauer. “Scalability is a
secondary requirement, as it helps protect the capital investment and can reduce the time and costs associated with introducing
new models in the future.

"In tandem, automakers are also unifying and retooling existing lines to accommodate new and sometimes radically different
models,” explains Buchbauer. “We have worked on projects where a line produces traditional vehicles in random mix with hybrid
and electric cars, or where a compact car is built on the same line as an SUV.”

Another big challenge for automakers is the increasingly aggressive time-to-market objectives. To address that issue, Comau
and other suppliers are designing �exible production �xtures and platforms that allow engineers to anticipate evolving market
and model demands.

“This drastically reduces the time needed to introduce a new vehicle to the tune of nine to 12 months compared to the previous
average of 18 to 24 months,” says Buchbauer. “And, as the complexity of automation increases, so does the sophistication of the
technology that surrounds it. Even the robots are becoming more �exible, with the newest generation of intelligent robotics able
to interpret variable data inputs and perform nonsequential actions that respond in real-time to the environment around them.”

Collaborative Assembly

Collaborative robots enable humans and machines to work in close proximity on automotive assembly lines. Photo courtesy Universal
Robots A/S

Traditionally, automotive assembly plants have been the realm of large, articulated , six-axis robots that perform a wide variety of
welding and painting applications. But, that’s changing with the growing popularity of collaborative machines that enable
humans and machines to safely work in close proximity.

“The traditional approach to automation has been all or nothing, with big robots and big safety guarding,” says Joe Campbell,
senior manager of strategic marketing and applications development at Universal Robots A/S (UR). “That has been a constant
struggle for decades. Engineers could use automation for most of their assembly tasks, except for the last 10 percent.

“We’re starting to see cobots deployed to address ergonomic issues in �nal assembly applications,” explains Campbell, who cites
several recent examples in Europe at Stellantis factories. In particular, the company’s UR10 machine, which boasts a payload
capacity of 27.5 pounds, is popular for screwdriving applications.

Six-axis robots automatically install headliners at Nissan’s �agship Tochigi plant in Japan. Photo courtesy Nissan Motor Co.

“Operators often have to bend over to accomplish some low-level assembly tasks, such as inserting and driving screws that hold
mud �aps and wheel well liners,” Campbell points out. “Because cobots can work in close proximity to humans, workstations
don’t have to be fenced off and totally guarded like in the past. Operators can work side by side with cobots. Humans can focus
on tasks that are easily accessible, while the machines work on things that are more di�cult to reach.

“Today, we’re seeing a lot of interest in using cobots to supplement line workers,” says Campbell. “Final assembly has some of
the most demanding processes and the most operator engagement. Operators on an automotive assembly line move like
they’re in a ballet. Their movements are accurately choreographed and have a precise rhythm.

“However, some tasks cause more challenges, due to ergonomics,” notes Campbell. “Because collaborative robots can help
operators avoid constantly bending over or reaching awkwardly with heavy tools, I expect to see a lot more of them used on �nal
assembly lines in the next 10 years.”

Screwdriving cobots and human operators work in close proximity on this PSA Group assembly line in France. Photo courtesy Universal
Robots A/S

“There are multiple manual and semiautomated processes during the �nal assembly phase in which humans and cobots can
work side by side,” adds Comau’s Buchbauer. “Indeed, the human element is an important value-add for automotive
manufacturing, as trained operators leverage their experience, intelligence and decision-making logic to ensure optimal
outcomes. At the same time, the repeatability of the cobot leads to increased e�ciency, reduced quality errors and a lower cost
of failure compared to a purely manual process.

“The new generation of collaborative robots is de�nitely a game changer, both because they eliminate the need for safety fences
and incorporate the agility to perform intelligent operations,” says Buchbauer. “Gap and �ush inspection is a good example. As a
manual process, it can be costly and time-consuming.

“We’ve automated it by creating an in-line measurement [system] using collaborative robots that can accurately and
automatically assess up to 60 vehicles per hour while moving along the �nal assembly conveyor,” explains Buchbauer. “On the
opposite end of the scale, we have the Aura robot which, with its 2.8-meter reach and 170-kilogram payload, is the largest
collaborative [machine] on the market. It is being used to perform �nal assembly calibration on vehicles as the worker sits safely
in the driver’s seat.”

According to Buchbauer, the integration of robots and neural networks is another game changer. “Through the use of meta-
language programming logic, for example, we can now teach the robot using simple, human commands,” he points out.

“We’ve recently developed a humanized robotic test bench using a cobot that is able to see the screen, execute operations and
respond to image, text and voice inputs,” says Buchbauer. “The simpli�ed programming interface also allows the operator to
quickly adapt, adjust and correct the actions of the robot in real time, optimizing work cycle e�ciency.”

The Electric Age

More electric vehicles will be soon be assembled with robots. Photo courtesy BMW AG

Automakers and suppliers are investing billions of dollars to develop a wide variety of electric vehicles. That’s forcing legacy
manufacturers to take two different production approaches.

Some are planning to have speci�c plants dedicated to producing EVs. For instance, GM has designated �ve plants in North
America: Factory ZERO in Detroit, Orion Assembly in Michigan, Spring Hill Assembly in Tennessee, CAMI in Canada and Ramos
Arizpe Assembly in Mexico.

On the other hand, OEMs such as Ford, Nissan, Stellantis and Toyota have decided that it’s too early to put all of their chips on
the electric side, so they will operate �exible plants that can assemble a combination of EV and gas-powered vehicles.

Both production strategies affect product design, manufacturing complexity and cost. There’s also a big difference in the way
that legacy automakers and startups approach automation and robotics.

According to Symbio Robotics’ Reynolds, start-ups have a big advantage over legacy companies, because they’re not stuck in
the same way of thinking about how the industry has traditionally done things. “They have a lot more leeway to experiment and
challenge the status quo,” he points out. “That’s why you see them moving quickly when it comes to product development and
new vehicle launches.

Scenes like this may become more common in automotive assembly plants in the near future. Photo courtesy Universal Robots A/S

“The big advantage that traditional automakers have is economy of scale,” says Reynolds. “They have a much larger production
footprint, which lead to advantages in terms of cost. However, they still need to �gure out how to launch new products more
quickly to compete with fast-moving competitors.”

“The automotive industry has always been at the forefront of automation,” notes Joerg Reger, managing director of the
automotive business line at ABB Robotics. “But, with the shift to electri�cation, it faces wholesale changes to established
manufacturing processes.”

At one of several different EV projects it’s currently involved with, ABB is supplying robots for a new highly automated battery
assembly plant in Sweden that is due to open next year.

“This will mark the �rst time [our] IRB 390 robot will be used in a battery production facility,” claims Reger. “Originally designed for
the packing industry, the delta robot combines speed with power and can mount contact plates in batteries at a rate of one plate
every second, 24 hours a day.”

This robot is holding a heavy, bulky battery pack while an operator performs a manual screwdriving task. Photo courtesy Daimler AG

“The whole EV sector has exploded in the last 18 months,” adds Fanuc’s Dueweke. “There are many robotic applications for
assembling battery modules and battery enclosures. In fact, depending on line speed, there can be a need for between 100 and
200 robots for each application.

“We’re seeing an increased demand for SCARA robots, especially for battery module assembly,” explains Dueweke. “Speed,
repeatability and small footprint are some of the advantages of using SCARAs for applications that include dispensing,
screwdriving and material handling. Our SR-20iA robot, which has a payload capacity of 20 kilograms, has proven to be popular
for working with evolving battery designs.

“For battery enclosures, we see demand for large six-axis robots that can carry a variety of payloads ranging from 10 kilograms
up to more than 1,000 kilograms,” says Dueweke. “Our R-2000 series has become the workhorse for many battery tray assembly
applications, because it can handle payloads between 100 and 270 kilograms. Applications include laser welding, dissimilar
metal welding, riveting and sealant dispensing.”

To meet increased demand, Fanuc recently launched a new robot that can accommodate heavy loads for applications such as
processing and handling battery packs.

The M-1000iA features serial-link construction that gives it a wider range of motion in every direction. The machine can extend
its arm upright or rotate it backwards, which is not possible for typical heavy-payload robots with a parallel-link mechanism. The
robot can handle payloads up to 1,000 kilograms, with a 3,253-millimeter horizontal reach and a 4,297-millimeter vertical reach.
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CONVEYORS

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

Timely and proper maintenance is essential
for all key conveyor components.

Best Practices for Conveyor
Maintenance

Powered rollers offer robust conveyance with quiet operation and require
minimum maintenance. Photo courtesy TREW Hilmot

D espite its advanced capabilities, automation equipment used on assembly lines remains susceptible to failure. This
presents manufacturers with the ongoing challenge of preventing unplanned equipment downtime, which is always

disruptive and costly. One proven way that companies meet this challenge is through regular and proper maintenance, be it for a
robot, a rotary or linear indexer, or a conveyor.

“Consistent and proper conveyor maintenance can be quite an investment, time-wise, for a company, especially if it operates
several conveyors,” says Will Peters, applications and design engineer at mk North America Inc. “But, in the end, it will prove
worth it. Well-maintained conveyors perform with precision and repeatability, resulting in more uptime. Without them, assembly,
production, testing and shipping will quickly come to a screeching halt.”

Recently, mk North America provided a custom center-belt conveyor for a large Tier 1 automotive supplier. The conveyor’s key
feature is a pneumatic-based sensor that tracks the belt edge so its center position is always maintained during operation. This
feature also minimizes belt maintenance when the equipment is idle.

Three-inch-wide carriers, each carrying a catalytic converter, are fed from an existing recirculating wire mesh conveyor onto the
mk center-belt unit using a large-diameter pulley. To optimize carrier movement, mk engineers designed the conveyor belt with
an in-feed knife edge of less than 0.078 inch. The uniqueness of the project also required them to install the sensor to
compensate for the conveyor’s slow speed (15 fpm), extreme width and short length.

Because conveyors are designed for long service life, they are often taken for granted. Some manufacturers pay little or no
attention to proper maintenance. Companies that take this approach always face the risk of lost productivity.

In contrast are manufacturers that fully commit to implementing a reliable maintenance program to optimize conveyor
performance. This type of program is both timely—meaning speci�c tasks are performed either daily, weekly, monthly, quarterly
or annually—and thorough, so that all key conveyor components (conveying medium, drives, motor, pulleys, etc.) are regularly
cared for.

Monitoring Mediums

Precision-link conveyers feature a unique type of chain, which is a series of small link assemblies, like the one shown. Photo courtesy Motion
Index Drives

Conveyors use belts, chains or rollers to move objects. Each conveying medium has different bene�ts, limitations and
maintenance requirements.

Manual roller conveyors rely on the force of gravity to move objects. Powered rollers, in contrast, generally have the highest
payload capacities, and offer robust conveyance with quiet operation.

Both types of rollers require the least maintenance of all the mediums, according to Paul Zielbauer, service supervisor at Bosch
Rexroth. The most important thing is to keep the rollers clean and free of contaminants like glue and chemicals.

Marc Halliburton, engineering manager at Motion Index Drives Inc., says accumulated debris near rollers can increase their
friction and cause them to jam. This is especially relevant when the conveyor is located near a welding area. Airborne welding
slag, which has sand-size particles, can settle in the rollers and slowly degrade them.

“Each roller features a clutch that transfers torque in one direction and moves freely in the opposite direction,” notes Zielbauer.
“This clutch should be checked periodically and replaced as necessary. Replacement is recommended when the clutch reaches
the maximum adjustment point, which occurs when the adjusting spring can’t be stretched any further.”

Peters says that regular visual inspection of rollers is a good practice, with production level determining frequency. Weekly
checks are recommended for high production, and monthly or quarterly checks for low production.

“Should the maintenance person spot marks on the rollers, he need not assume there’s something wrong with the rollers,”
explains Peters. “Often times it means there’s a process problem of some sort. For example, maybe that area is where a transfer
pallet is rotated before moving onward.”

Belt media are ideal for lighter payloads and can transfer materials over long distances at high speeds. Belts used on conveyors
for assembly applications are typically made of vinyl (actually a polyvinyl chloride) or polyurethane. Modular belts consist of
individual plastic or steel modules linked together using joint rods. The plastic type is for food processing, whereas the metal is
for primary and secondary packaging applications.

Peters says belt tension needs to be checked regularly to maintain correct belt tracking, or path alignment, within the conveyor
frame. The proper belt tension is the lowest tension that allows the belt to run smoothly and not slip.

“A too-loose belt can cause several problems, such as excessive wear or damage,” notes Peters. “Sometimes an out-of-track belt
can continuously rub against the frame and eat itself up, so to speak.”

Belts under too much tension also experience excessive wear, as well as overstretching beyond the standard 2 percent. Another
problem is belt cupping, where the edges of the belt curl up.

Some conveyors, like a timing belt conveyor, require a more specialized belt. This belt comes in one or more layers, with different
fabrics and backing/cover materials, and tooth pro�les. But, it still requires proper tensioning and visual inspection at least every
three months, according to Peters.

“Belts will naturally �ex somewhat over time,” says Halliburton. “However, in environments with frequent temperature
�uctuations or high humidity, dry rot, or sidewall cracking, can be a problem. To con�rm dry rot, loosen the belt enough to fold it
over and visually inspect the belt’s underside.”

Chains require the most maintenance among the three media. Flat-top chains, which may be made of plastic, steel or stainless
steel, are designed to support heavier payloads and recommended for curved sections on a conveyor. Operators often place
overlapping caps on these chains to prevent fasteners from falling into them.

Roller chains come in steel, plastic and accelerating designs, and are durable enough for use in challenging environments. Most
of these chains can convey heavy payloads and are also bidirectional, making them suitable for reversing applications.

This is the drive end of an over-under
recirculating pallet conveyor, the SPU 2040.
Photo courtesy mk North America

Zielbauer recommends three key maintenance practices to protect chains. The �rst is regular lubrication (every 1,000 hours or
so) to prevent them from drying out and rusting. Preventing the presence of debris or small fasteners in the chain sprocket is
another. Number three is maintaining proper chain tension.

“As pins wear over time, the steel chain links elongate somewhat,” explains Zielbauer. “Just make sure the stretching is less than
3 percent. At that point, it’s best to replace the whole chain and sprocket.”

However, even moderate link elongation can cause the chain to “jump teeth” on the sprocket and lessen stop-start position
accuracy. Chain slack can also increase. To remove slack, remove or add rows of chain links as needed.

Bosch offers two helpful maintenance products for its TS 2plus pallet-transfer conveyor, which is available with a belt or chain
conveying medium. One product is an automatic lubrication module that is side mounted and continuously drips lubricant on
chain links during conveyor operation.

Another is a tensioner monitoring system for chains. It features a proximity switch that gets hooked up to a light, which goes on
when chain tension falls out of tolerance.

MK offers an optional automated-lubrication module for its VersaMove pallet-transfer conveyor, but not its VersaFlex �at-top-
chain unit. The reason, according to Peters, is because the �at top chains are made of durable polyoxymethylene thermoplastic,
and do not need lubrication. Another bene�t of the VersaFlex is it conveys small pallets (up to 6 inches wide, 22-pound payload)
around corners (30 to 180 degrees), and up and down inclines to a positional accuracy of within ±0.25 millimeter.

If belts or chains convey electrical components, static electricity can be hazardous. To dissipate static, engineers can use
conductive belts or static control brushes to protect products.

Precision-link conveyers, like the LFA series made by Motion Index Drives, feature a unique type of chain. Halliburton prefers to
call it “a series of small link assemblies.” Within each assembly is an aircraft-grade aluminum link with four custom, sealed cam
followers that provide guidance and high accuracy on a ground steel track mounted to the conveyor frame. A sleeve needle
bearing is included in each link, and a steel shaft supports the followers.

“When used in a clean room, the LFA conveyor requires no maintenance at all,” claims Halliburton. “But on typical factory �oors,
the track needs to be regularly cleaned using either a cloth or compressed air to blow off debris. Lubrication is essential as well.”

Link-assembly maintenance is minimal. Halliburton only recommends checking link tension on an annual basis where airborne
matter is present.

On non-precision-link conveyors, �xed guideways for the conveying medium need to be regularly checked. Typically made of
ultra-high-molecular-weight polythene thermoplastic, the guideways are subject to constant wear and vibration. Regular visual
inspection is recommended, according to Halliburton, to ensure the guideway bolts are tight enough. Replacement is quick and
easy.

Also check wear strips near the conveying medium. These strips are often pinned to side plates to extend the medium’s wear
life. Each strip should be carefully looked at for proper sizing and wear level, and to make sure that it has not become
disengaged from the side plate.

Caring for Other Components

Roller chains come in steel (shown), plastic
and accelerating designs, and are durable
enough for use in challenging environments.
Photo courtesy Bosch Rexroth

Equipment suppliers cite �ve other key conveyor components that require ongoing maintenance. These are the motor, drive unit,
pulleys, and electrical control and pneumatic systems.

Current draw is the main factor to focus on regarding the motor, says Halliburton. End-users need to make sure that the
conveyor’s variable frequency drive regulates this draw so it stays within tolerance speci�ed on the equipment nameplate.
Keeping a log of the measured values is a good practice.

Foreign-object interference can also slowly increase motor draw. Be aware that, regardless of its cause, excessive draw can lead
to motor overload and failure.

“Make certain that all cooling components are running e�ciently,” says Zielbauer. “To ensure the best possible performance,
wipe any dirt or grime from the fan shrouds of all motors to maintain proper motor cooling.”

Another sound practice is to regularly inspect the lubricant levels in the motor gearboxes, and follow the amount guidelines
recommended by the manufacturer. Also, when buying a new conveyor, always make sure the motor is the right size to handle
the objects to be conveyed and planned production level.

Manually operated conveyors feature a nonmotorized drive unit. In automated conveyors, the drive unit enables movement. A
head or end drive is found on the discharge side of the conveyor, whereas a center drive may be located at the center or
somewhere along its length. The latter is mounted underneath the equipment and used for reversing the conveyor direction.

Drive unit maintenance is quite simple, according to Halliburton. A good practice is to regularly inspect the unit for loose or
missing fasteners that may have found their way inside.

Moving parts within the unit, like the sprocket and bearings, should be lightly greased as recommended by the manufacturer.
Liquid grease is usually placed into a designated hole on the unit and then automatically dispersed to the components.

A conveyor features at least two pulleys—a head (or drive) pulley and a tail pulley—along with others depending on the
con�guration. Head pulleys need to be properly aligned to ensure equal tensioning on the belt or chain. This extends medium
wear life by preventing premature stretching on one side.

The alpine con�guration of this VersaMove
pallet-handling conveyor offers �rst-in, �rst-
out product transport, and can be designed to
elevate, lower or buffer products between
machines. Photo courtesy mk North America

Pulley tension also needs to be regularly checked, along with its “lagging,” which is material bonded to the pulley shell. This layer
increases shell protection and friction with the conveyor belt. To check the condition of the lagging, lock out the conveyor before
running your hand across the belt where the lagging is and check for lumps, bumps or divots.

Common electrical system components to maintain include photo eyes and light curtains. Routine visual inspections of these
components can prevent unnecessary downtime and replacement.

Photo eyes should be regularly cleaned and aligned, with an emphasis on making sure the re�ector is neither damaged nor
missing. Either problem can cause the photo eye to malfunction. Equally important, a misaligned photo eye will create a dead
spot and stop the �ow of products in this area.

Many conveyors also feature pneumatically controlled devices, which require proper regulator pressure and �ow control for
optimum performance. Frequent inspection and as-needed adjustment of the regulators is important.

Also make certain that pneumatic systems in plants where conveyors are installed are not undersized. Air-line pressure to
components should never be set higher than is required to perform the necessary operation in the time required. Air driers
should be properly installed and frequently inspected to ensure that quality air is being supplied to all devices in the system.

Every conveyor, regardless of type, needs to be properly grounded for reliable operation. In addition, regular inspection and
testing of various conveyor components is required to con�rm the components’ ongoing grounding integrity. Stray and induced
voltages in frequency controllers and PLCs, for example, can cause functional and operational problems in conveyors.

Frame inspection should also be a part of regular maintenance, says Halliburton. This task involves verifying that frame
fasteners are properly tightened. Often, the head of each fastener will have a mark that matches a corresponding line on the
frame. Misaligned marks indicate the fastener needs to be tightened.

A �nal way to optimize maintenance is making sure you have enough spare parts on hand. “Having two sets of repair parts for
each conveyor is a great idea,” concludes Peters. “This is especially appropriate for manufacturers that do high-volume
production or regularly convey large or heavy products.”
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A new resistance spot welding process can
join metal-plastic composites

Spot Welding Metal-Plastic
Composites

M etal-plastic composites (MPCs) have many advantages for producing lightweight structures. They are lighter than steel,
yet very strong. They can be shaped using standard cold-forming processes. And, they are less expensive than aluminum

alloys.

One problem that has prevented wider implementation of these materials has been a lack of technologies for joining MPCs with
each other as well as with other materials, such as steel and aluminum. Conventional thermal joining techniques, such as arc
welding or laser welding, are not applicable due to the presence of the polymer layer. Alternative technologies, such as clinching
or blind riveting, cannot create high-quality joints.

Litecor is a sandwich material made by ThyssenKrupp Steel Europe. It is a compromise between steel and aluminum in terms of weight and
economy. Source: Wroclaw University of Science and Technology

Currently, MPCs are joined by mechanical fasteners, such as self-piercing rivets; forming, such as hemming and seaming; and
adhesive bonding. However, these methods have some disadvantages. Mechanical fasteners can create stress concentrations
and delamination during machining. Forming processes are complex and expensive, and they cannot create lap joints. Adhesive
bonding requires extensive surface preparation and long curing times.

Due to the limitations of thermal joining of MPCs, researchers have tried some novel approaches to joining these materials. For
example, one technique involves using mechanical nuggets to produce lap joints in MPCs. The process involves drilling a blind
hole and removing the upper metal cover sheet and the polymer core. Then, the MPC sheets can be joined together by
compressing a metal insert placed in-between. Other researchers have tested friction stir welding and hybrid joints involving
clinching and adhesives.

The researchers explored the viability of using resistance spot welding to join MPCs to steel. Speci�cally, they looked at three techniques:
shunt-current-assisted, induction-heating-assisted and ultrasonic-assisted. Source: Wroclaw University of Science and Technology

Resistance spot welding (RSW) is a fast and well-established method for joining sheet metal. Thus far, however, it has been
challenging to use the technique to join MPCs due to the presence of the nonconductive polymer layer. Previous research has
shown that spot welding MPCs is not possible without modifying the joint—either by removing small amounts of polymer to
achieve electrical contact between the two metal layers or by introducing an additional heating element into the matrix.

For example, in one experiment, researchers placed a stainless steel mesh at the interface between carbon-�ber-reinforced
polyetherimide and aluminum sheets. When resistance welding was used to join the combined materials, the joints had a lap
shear strength greater than 20 megapascals (MPa). On the other hand, the large amount of heat applied to the joint caused
signi�cant motion and deconsolidation of the �bers. Subsequent research showed that joint strength could be improved by
modifying the surface of the aluminum or adding a silane coating to the stainless steel mesh.

We decided to further explore the viability of spot welding for joining MPCs to steel. Speci�cally, we examined three techniques:
shunt-current-assisted RSW, induction-heating-assisted RSW and ultrasonic-assisted RSW.

Materials and Equipment

All three RSW techniques involve an addition of some sort to the electrode. The goal is to melt and displace a small amount of polymer
from the joint interface Source: Wroclaw University of Science and Technology

In our experiments, we used RSW to join Litecor to DP600 sheet steel.

Litecor is a sandwich material made by ThyssenKrupp Steel Europe. Litecor is a compromise between steel and aluminum in
terms of weight and economy. It has a tensile strength of 190 to 240 MPa and a yield point 120 to 180 MPa. It consists of three
layers created through a warm roll-bonding process. The outer layers are made of HX220YD steel, 0.2 to 0.5 millimeter thick,
with a zinc coating for corrosion protection. The inner layer is a mix of polyamide and polyethylene, 0.3 to 1 millimeter thick. It
has a melting temperature of 220 C, a solidi�cation temperature of 192 C, and a decomposition temperature above 300 C.

The DP600 sheet is 0.8 millimeter thick. DP600 is a two-phase steel containing soft ferrite for good formability and hard
martensite for high strength. It is a cold-rolled steel with a formability that makes it suitable for deep-drawn components. It has
good weldability and is suitable for car safety components.

The biggest limitation to spot welding of MPCs is the presence of a nonconductive core, which limits (or even prevents) the �ow
of electric current through the material. To ensure the current �ow through the external metal sheets, the nonconductive
polymer must be removed in the �rst stage of the process.

When testing ultrasonic-assisted RSW, the researchers evaluated whether longitudinal or transverse vibrations produced the best results.
Source: Wroclaw University of Science and Technology

In shunt-current-assisted RSW, current �ows through the circuit with lower resistance—a shunt element made of aluminum—and
bypasses the polymer layer. The heat generated in the shunting element is transferred into the external metal cladding of the
MPC, which in turn heats the polymer core. Pressure from the electrodes pushes the molten polymer aside, enabling the metal
sheets to contact each other so a spot weld can be created. The shunt element is a �at bar of aluminum, 3 millimeters thick,
bent at a 180-degree angle.

In induction heating-assisted RSW, the bottom electrode of the spot-welding gun is overlapped by an induction coil. The welding
process occurs in two stages. The inductor is switched on �rst. The magnetic �eld generated by the coil causes eddy currents to
�ow through the bottom electrode and the DP600 steel. The heat generated in the steel is transferred into the MPC. After a set
amount of time, the inductor is turned off and resistance welding occurs. The heat generated by the coil melts the polymer,
which is squeezed from the joint under pressure from the electrodes. Thus, current is able to �ow and a spot weld can be
formed. For induction heating, a high-power inductor (40 kilowatt, 22.5 kilohertz) was used. The coil consists of three turns of
copper pipe, 5 millimeters in diameter. Each coil has an internal diameter 45 millimeters.

This FEM analysis shows heat distribution in shunt-current-assisted RSW during preheating and welding. Source: Wroclaw University of
Science and Technology

Ultrasonic-assisted RSW combines two physically different ways of heating the materials. In the �rst phase, the polymer core is
heated by high-intensity ultrasonic waves, and the melted polymer is forced from the joint by pressure from the electrodes. In
the second phase, the welding current is switched on and the spot weld forms as normal. In this approach, the lower electrode
does double duty, serving has both an electrode and an sonotrode with a frequency of 20 kilohertz and a maximum power of 3
kilowatts.

In each of these three processes, the resistance welding is done by a 10-kilohertz resistance spot welding gun with a power of
40 kilovolt-amps and a force range of 0.8 to 4.5 kilonewtons.

We used �nite element modeling (FEM) to determine the various parameters for each welding process.

To assess the welds, we conducted microscopic examinations of cross-sections of the weld nuggets, looking at morphology, the
heat-affected zone, and the overall quality of the weld.

Shunt-Current-Assisted RSW

These photos show the equipment for shunt-current-assisted RSW and some sample welds. Source: Wroclaw University of Science and
Technology

Our FEM analysis showed that heating the materials too rapidly caused a strong degradation of the metallic cover sheets of the
MPC. The upper MPC outer layer was overheated, deformed, and the entire MPC delaminated. This is because of the high
electrical resistance of the polymer, its low thermal conductivity, and the inability to quickly dissipate heat out of the welding
area. In addition, the high welding current applied in one pulse caused a strong degradation of the cover material, while the
polymer layer did not reach the appropriate temperature to be removed from the welding zone.

In practice, we solved the overheating problem by using a multi-pulse welding program that consists of �ve to 10 preheating
pulses with a small current value (3 to 4 kiloamps). Then, after forming the polymer core, a �nal high-intensity current pulse (6
kiloamps) was applied. This ensures a longer heating time, but a more uniform temperature distribution in the welding zone. In
this way, it is possible to prevent thermal degradation of the MPC and obtain a high-quality weld. The entire process takes
approximately 5 seconds.

The diameter of the welds was around 3.9 millimeters. The joints did not show cracks in the outer metallic layer or visible
polymer expulsions. Examination of the weld cross-section revealed a properly established nugget, which included three layers
of metal sheets and was not contaminated by the polymer core.

However, different non-conformities and defects were also observed. Cracking of the outer metal sheet and extensive polymer
expulsion were observed at the spot-weld surface when the process parameters were not properly set. This was usually
observed when too long or too intensive heating of the shunt current was set. In some cases, this even caused burning of the
polymer layer and a poorly formed weld nugget.

Shunt-Current-Assisted RSW

These photos show examples of spot welds made by shunt-current-assisted RSW. The “A” photos show a proper weld: (A1) top view, (A2)
bottom view, (A3) side view, (A4) cross-section at low magni�cation, and (A5) weld nugget at high magni�cation. The “B” photos show poorly
formed welds: (B1) top view, (B2) top view magni�ed, (B3) cross-section at low magni�cation, and (B4) weld nugget at high magni�cation.
Source: Wroclaw University of Science and Technology

Our FEM investigation indicated that the inductor is best located on the solid-steel side of the joint, rather than the MPC side,
since the steel sheet acts as a thermal buffer.

Locating the inductor on the MPC side results in rapid heating. The top sheet reached about 1,500 C after just 20 seconds of
heating, while the polymer reached the plastic state. This was su�cient to allow the free �ow of the polymer from the welding
zone. However, it’s worth noting that the polymer reached almost 1,221 C at the edges of the sheets. This led to the charring,
burning, disintegration and overall inevitable degradation of the MPC material. Of course, the power used for heating can be
reduced, but this prolongs the heating time.

When the inductor is located on the solid-steel side, the cover sheet of the MPC is not overheated and reached a temperature of
about 650 C after 20 seconds of heating. The polymer in the welding zone reached a temperature of 203 C, which was su�cient
for further processing. There was also no overheating of the polymer at the edge of the sheets, which reached a temperature of
about 439 C. This did not lead to the degradation of the polymer or the MPC as a whole.

The welding process was carried out in two stages. In the �rst stage, the material was preheated by induction. The inductor
current was 468 amps, and the heating time was 30 seconds. Next, the welding electrodes were immediately pressed with a
force of 2 kilonewtons, and the welding current was turned on. Welding current was 5.5 kiloamps, and the welding time 150
milliseconds.

FEM investigation of induction-heating-assisted RSW indicates that the inductor is best located on the solid-steel side of the joint, rather
than the MPC side, since the steel sheet acts as a thermal buffer. Source: Wroclaw University of Science and Technology

The process produced satisfactory welds. The average diameter of the joints was 4.7 millimeters. There was relatively low
indentation depth from both sides and no surface-breaking cracks. However, a quite extensive heat-affected zone was visible, as
was out�ow from the polymer core. The weld nugget was well formed, comprising all metallic layers. Due to high heat input
during the initial stage of the polymer layer removal, the nugget consisted of much coarser grains than nuggets produced by the
other concepts. On the other hand, when the welding parameters were overestimated, the quality of each weld dramatically
decreased. The external steel cover sheet was deformed or even broken. In some cases, the joint geometry was completely
disturbed, resulting from the slip of the MPC cover sheets on the melted polymer core.

Ultimately, this method has potential. However, more extensive research is needed on the preheating process.

Ultrasonic-Assisted RSW

These photos show the equipment for induction-heating-assisted RSW and some sample welds. Source: Wroclaw University of Science and
Technology

Ultrasonic-assisted RSW was designed to overcome the limitations of the other two methods by shortening the preheating time;
reducing the degradation of MPC cover sheet materials; and increasing the quality of the electrical contact of the electrodes with
the materials. FEM calculations were aimed at selecting the right vibrations (longitudinal or transverse) to use in the preheating
process.

The FEM analysis showed that the most effective heating method was with longitudinal vibrations. The temperature was more
concentrated in the welding area than with transverse vibrations. Moreover, this type of vibration ensures the shortest heating
time, without unnecessary heating of the steel cover layers. But, when setting the parameters of the process, attention should
be paid to the glass transition temperature and the plasticization temperature of the polymer.

Unlike the other two RSW methods, ultrasonic-assisted RSW generates thermal energy inside the polymer layer. As a result, the
problem of the low thermal conductivity of the polymer is not signi�cant, and heating time does not have to be extended. This
provides signi�cantly more favorable conditions for the removal of the polymer layer from the welding area.

Heating time is an important parameter with induction-heating-assisted RSW. In photo A, a heating time of 20 seconds was too short, so
the polymer could not clear the weld joint. In photo B, a heating time of 30 seconds was just right. Source: Wroclaw University of Science and
Technology

With this method, it’s important to set the ultrasonic parameters to ensure that the polymer is displaced from the weld joint,
allowing current to �ow for welding. If this is not done, one of two things can happen. One, there will be no welding current, and
the joint will not be formed. Or, if some welded joints have already been made, a shunt effect may occur: The entire welding
current will �ow through the MPC coating. This is a highly unfavorable and dangerous situation. It can lead to overheating,
delamination, deformation and even complete loss of material continuity and expansion. The protective coating can also be
damaged.

For this reason, it is essential to monitor the polymer removal process and the moment of electrical contact. This can be done by
measuring the dynamic electrical resistance during the ultrasonic heating process. Small pulses of welding current are all that is
necessary for monitoring. It is also possible to provide feedback to the ultrasonic generator to control when the preheating
process is completed and the resistance welding process starts.

In our experiments, we tested three heating times (150 milliseconds, 250 milliseconds and 1 second) and �ve voltage amplitude
levels for the ultrasonic transducer (10 percent, 20 percent, 30 percent, 40 percent and 50 percent). We also looked at the best
place to put the ultrasonic transducer: on the solid material side or the MPC side.

These photos show examples of spot welds made by induction-heating-assisted RSW. The “A” photos show a proper weld: (A1) top view, (A2)
bottom view, (A3) side view, (A4) cross-section at low magni�cation, and (A5) weld nugget at high magni�cation. The “B” photos show poorly
formed welds: (B1) top view, (B2) top view magni�ed, (B3) cross-section at low magni�cation, and (B4) weld nugget at high magni�cation.
Source: Wroclaw University of Science and Technology

The resistance welding process was carried out using a two-pulse welding program. The �rst pulse was aimed at removing the
zinc coating from the surfaces to be joined. It also allowed us to measure the dynamic resistance value to make sure that the
welding process can be safely and properly carried out. The second pulse was used to create the weld. The parameters were set
to obtain the maximum diameter of the weld nuggets with the shortest welding time and the least amount of imperfections.

The average diameter of the joints was 5.3 millimeters. The weld nugget was properly formed and covered all three steel
sheets. The heat-affected zone was very narrow, much smaller than with the two other concepts. Similarly, the grains were
small in the central part of the weld nugget. The polymer core was well-removed and heated locally, so the core layer
surrounding the spot weld was free of pores and discontinuities. However, this also caused some irregular deformation of the
outer layer of the MPC cover sheet. Defects occurred rarely. The most common were a lack of fusion between all metal layers or
small shrinkage cavities observed in the center of the weld nugget.

Conclusions

These photos show the equipment for ultrasonic-heating-assisted RSW and some sample welds. Source: Wroclaw University of Science and
Technology

Our research indicates that it is possible to use RSW to join MPC to steel.

When using shunt-current-assisted RSW, design of the shunting element and setup of the process parameters are critical to
avoid overheating the materials. To lower the risk of degrading the MPC, a multi-pulse process should be applied. The most
common defects are cracking of the outer metal sheet and expulsion of the polymer from the joint. Due to the need to mount the
shunting element, it is di�cult to use this concept in an automated mode.

Induction heating-assisted RSW was the most effective method for heating the materials in the welding zone. However, proper
placement of materials on the inductor is needed to obtain homogeneous temperature distribution and to protect the MPC from
rapid and extensive overheating. Nevertheless, a large amount of polymer can be displaced from the core, since a relatively
large area is heated at once. As a result, the heat-affected zone is quite extensive. If the induction heating process is too long,
the overall quality of the joint dramatically decreases.

Ultrasonic-assisted RSW is the most complex of the three concepts. The type of vibrations strongly in�uence the heating of
materials in the joining zone. The process is very short, so it does not increase overall cycle time and heating is very localized. On
the other hand, the process does cause some irregular deformation of the outer layer of the MPC cover sheet next to the joint.

These photos show examples of spot welds made by ultrasonic-assisted RSW. The “A” photos show a proper weld: (A1) top view, (A2) bottom
view, (A3) side view, (A4) cross-section at low magni�cation, and (A5) weld nugget at high magni�cation. The “B” photos show poorly formed
welds: (B1) top view, (B2) top view magni�ed, (B3) cross-section at low magni�cation, and (B4) weld nugget at high magni�cation. Source:
Wroclaw University of Science and Technology
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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

Looking to improve the quality and e�ciency of  your assembly with

less workers?  Fusion Systems Group has the answer!  We transform

manufacturing processes into turnkey automation systems, providing

years of  cost-e�cient production.  Ready to learn more?  Please visit

our website for examples of  our automated systems.

Fusion Systems Group

(440) 946-3300 / (800) 626-9501

info@fusionsystemsgroup.com

www.fusionsystemsgroup.com

Automated Robotic Assembly, Brazing &
Dispensing Machines
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Proline
978-521-2600

Toll Free: 800-739-9067
www.1proline.com

www.industrialworkbenches.com

Wire Harness Benches Increase Production.

Tolerances have to be consistently tight when you’re assembling
wire harnesses for a jet �ghter – 1/8 of an inch over 32 feet to be
exact. Workbenches that can’t accommodate such tolerances
would be, well, intolerable.

That’s the problem that a jet manufacturer faced when they
determined that they needed to upgrade their facility. They were
using pieces of plywood on A-frames for the assembly. This not only
affected tolerance levels but also led to stress, strain and fatigue.

The jet �ghter manufacturer found a company that could deliver
what they were looking for in Proline. A leader in ergonomic
workbenches. A company renowned not just for its rugged,
technologically advanced workbenches, but also for its ability to
“think on the �y” and produce, application-speci�c solutions,  Proline
met all of the jet manufacturer’s specs.

Thanks to the range of easy vertical movement provided by the Pro-
Line benches, along with tilt, all sections of the wire harness are
always within easy reach. Since this initial installation, this jet plane
manufacturer is currently in the process of expanding its operation
with additional Pro-Line workbenches. Clearly they are more than
satis�ed that they have harnessed such precise, ergonomically
sound and productivity-enhancing workbench solutions.

Creform Corporation
(800) 839-8823

 SCsales@creform.com
 www.creform.com

 

Creform anti-static mobile flow rack 

Creform Corporation has designed and built a mobile gravity-fed,
anti-static �ow rack. The �ow rack features three levels for product
presentation and each level features �ve lanes.  This guarantees
�rst in-�rst out (FIFO) inventory management. Each of the �ve lanes
features a separator so that the boxes are contained within the
lane. Further, each lane features three Creform’s electrostatic-
discharge (ESD) high-quality skatewheel conveyor rollers. These
provide for a smooth �ow of product. 

The �ow rack’s dimensions are 140” W x 43” D x 54” T and is
designed to hold up to 750 lb. It is built with ESD plastic-coated
“black” pipe and nickel-plated metal joints. It features 12 heavy duty
stem casters that aid in moving the structure for housekeeping or
relocating.  Four of the casters feature brake capability.   

As with all Creform �ow racks, higher capacity, sizes and
con�gurations are possible. A wide variety of pipe colors are
available for non ESD applications, and accessories can include
information sheet holders, label holders, tool storage, hooks to hang
tools and other supplies. They are available as a kit or an
assembled structure or in the component form for a complete DIY
solution.

Electric Tools for Electric Vehicles!

Realizing the energy savings from electrically powered equipment is
not a new concept, so it is no surprise that many of today’s electric
vehicle (EV) manufacturers look to battery-powered tools for their
production and assembly needs.

Earlier this year, a brand-new EV truck manufacturer purchased over
200 cordless Makita tools for their assembly line.  Instead of using
traditional pneumatic tools, this OEM partnered with Makita for all
their cordless assembly tooling.   Understanding their energy
savings, ergonomic bene�ts, and the advanced technical solutions
that Makita tools offered, it was an easy decision to choose Makita
for their new factory.  Makita’s precision-torque assembly tools paid
off immediately by providing a 90% reduction in operational cost
from lower energy consumption and a return on their investment
within 6 months.  Further, they eliminated potential safety and trip
hazards, ergonomic bene�ts and increased mobility from the
elimination of air hoses.  Lastly, Makita tools are proven to perform
within 5% of target torque, with CPK values well above any
pneumatic tool.

Makita continues to provide solutions to the ever-changing
production environment.  As assembly facilities seek out new
technologies to ensure Lean Manufacturing principles, Makita will
continue to offer quality tooling that exceeds expectations for our
strategic partners.

Makita
Mt. Prospect, Illinois

800-867-8265 ext 3121
makitainforequest@makitausa.com

http://www.makitaassemblytools.com

FEC Automation Systems
51341 Celeste

Shelby Township, MI 48315
586-580-2622

Sales@fec-usa.com
www.fec-usa.com

Press Installed in “Tight” Work Area

Challenge Issued – A major automotive OEM had previously used
a single hydraulic cylinder to install a critical press �t part, resulting
in poor quality control with no process data for birth history.

We were challenged to change the hydraulic press to an electric
servo press requiring it to �t into a very small work area in an
existing machine using a ‘small footprint’ press that would monitor
the press process during the full insertion stroke and report �nal
data for birth history.

Solution Given – FEC provided a 30KN “DPR” Straight Series
electric servo presses.  The “Straight” design of the press (with the
drive motor mounted inline) allows it to mount into tight quarters
that the Slimline series cannot.  A PC was provided for ease of
press parameter programming and monitoring using the “No Cost”
DSP3000 software provided with each press system.  The PC also
allowed press cycle result data and load/distance curves to be
saved for birth history (sent to the plants SQL data server).

FEC is a full-service provider of fastening and pressing components
as well as complete turn-key solutions to OEM and Tier 1 & 2
suppliers worldwide. Challenge Us.

Promess Inc.
810-229-9334

Promess@promessinc.com
Promessinc.com

Barb Fitting with the Promess FlexIQ

Challenge: Accurately �t tubes onto the end of barbed �ttings with 100% proper
assembly certi�cation      

There were several complicating factors in this assembly process that needed to
be overcome, including having 2 different tube sizes and 2 different sizes of barb
�ttings on the same line, with one �tting/tube combination being larger in
diameter than the other; The critical nature of proper alignment BEFORE the press
action began; and The critical nature of full depth insertion. If the tube was not
pressed to full depth, full engagement of the barbs would not be achieved.

Solution: FlexIQ

The Servo-Controlled FlexIQ Assembly Press System was used to control and
measure force over distance through the entire working stroke of the process.
These factors were controlled and monitored in-process, simultaneously. By
continuously measuring the force applied over the speci�ed distance required for
pressing completely, the system was able to ensure the parts were assembled
100% correctly without any errors occurring.

Promess’ Servo-Controlled FlexIQ Press System captured 100% of the errors
outside the taught signature. The FlexIQ Press System surpassed the
expectations of the customer and allowed them to provide THEIR customers with
certi�able documentation via Promess Data Acquisition.

EMH, Engineered Material Handling
330-220-8600

info@emhcranes.com
www.emhcranes.com

Nomadic Crane Changing the Mold

Huhtamaki is a global provider of sustainable food packaging
solutions. Its two facilities in New Vienna, Ohio, specialize in making
plastic Chinet tableware and ice cream lids. With major customers
including Walmart, Huhtamaki’s Ohio plants remain busy.
Huhtamaki’s manufacturing process relies on large plastic injection
molding presses. When changeover requires a new mold or when
problems require mold repair, time is of the essence. Previously,
Huhtamaki relied on subcontractors and riggers. Availability and
pricing varied, which could be problematic.

NOMAD® freestanding cranes solved the problem and eliminated
the need for outside contractors, putting Huhtamaki back in control
of its processes. To date, EMH has installed four low headroom,
high capacity (20-25 ton) NOMAD freestanding crane systems in
each of Huhtamaki’s four main production rooms.

A customized EMH NOMAD XW (extra wide) freestanding crane
was their most recent solution. EMH customized it to Huhtamaki’s
speci�c layout, with a 250-foot length and 50-foot span. Column
spacings varied to �t the production �oor. There were no headers to
maximize the hook height on the system. EMH also provided a step
box girder, allowing the hoist to ride between the bridge girders,
maximizing lift over the injection mold machines but under the roof
trusses.

Learn more about our lamps 
DELO Industrial Adhesives LLC 

 978-254-5275 
 info@DELO.us

Customer-specific Curing Lamp for Clean
Rooms

Just as there is no single universal adhesive for every material, there
is no single universal curing solution either. In the �eld of light curing,
DELO, one of the world’s leading manufacturers of industrial
adhesives, not only offers a wide range of spot lamps and area lamps
that can be combined in an array, but also variable cooling concepts.

For a leading developer of equipment and process solutions for the
semiconductor industry, DELO has developed a customer-speci�c
lamp for use in clean rooms. For the DELOLUX 203 UV lamp, based
on the company’s DELOLUX 20 lamp head, the original fan was
replaced by an external cooling pro�le based on water cooling.
Thanks to modular design and thin edges, several lamps can be
optimally lined up to customer-speci�c requirements, enabling
homogeneous irradiation over the entire area.

DELOLUX 203 has a wavelength of 365 nm. It weighs 1.6 kg without
cooling module and measures 112 mm x 112 mm x 121 mm. The
lamp provides an intensity of more than 600 mW/cm² at a typical
working distance and features plug-and-play connectivity for easy
integration into production lines. The intensity progress is constant
over the entire irradiation time.

Visumatic Industrial Products
Lexington, KY 40508 USA

859-255-7907
www.visumatic.com

Screwdriving Station Pushes
Productivity Limits

When volume production becomes a problem, automating
with a Visumatic Assembly Machine can be the answer –
taking assembly from the Dark Ages to full automation
overnight.

This manufacturer receives large bulk batch orders for tra�c
barrel safety lights, requiring a quick turn around. Hand
assembly on periodic large orders required repeated hiring
and layoffs.

Our Five-Spindle Assembly Machine with Conveyor took
away their labor problems, and sped production from a slow
two parts a minute by hand to 1 part every few seconds – an
astounding improvement.

The light is stopped before moving into the drive position
where it is lifted and located. The Power Driver activates to
install 5 screws are simultaneously, driving each of them to
the correct depth and torque.  The completed light assembly
is placed back on to the conveyor and transferring to the
next station.

Visumatic is �exible and conscientious of streamlining your
entire assembly process. The �nished part is automatically
aligned for e�cient packing. Throughput is so fast, the
system ends in a dual unload station where we moved the
bottle neck all the way to the end of the process.  Now their
only worry is getting them out the door!

WEISS North America, Inc.
888-WEISSNA (888-934-7762)

 info.us@weiss-world.com
https://www.weiss-world.com

Highly Accurate Assembly Requirements
Achieved

Recently, a customer in the agriculture industry reached out to
WEISS North America regarding the development of a highly
accurate assembly system with a production rate of 1800 PPH
and a cycle time of two (2) seconds per assembly. This
particular application involved several processes, such as
assembly, �lling, dispensing, spinning, laser marking, and
pressing of sprinkler assemblies.

After reviewing the requirements of the application and
considering the various multiple parts and process time
requirements, WEISS North America was able to develop and
deliver a custom solution that is built around their proven
WEISS LS280 Linear Transfer system. To overcome the
challenge of the customer’s varied process times, the system
was designed with different cam pitches. The 2 second cycle
time was achieved by utilizing highly accurate and fast WEISS
HP pick and place units, HN and HG linear actuators.

WEISS provided the complete solution, including a custom
chassis surrounding the LS280 and all electrical enclosures
with cable management for all the direct drive components.
The complete system also operates with WEISS Application
Software (WAS-2).

Baltec Corporation
724-873-5757 

info.us@baltec.com
www.baltecorporation.com

Precision and Controllability - BalTec
ELECTRIC

Precise Riveting and Controllability is exactly what the BalTec
ELECTRIC (servo-driven riveting machine) was designed to do.
 Customer provided a challenging application involving a small
diameter aluminum rivet that needed to be formed to retain a
plate with a hermetically sealed joint, but still allow the plate to
rotate.  Existing processes were not repeatable and could not
maintain all the critical �nish criteria of an acceptable
assembly.  The customer’s new product design was doomed to
be scrapped until they reached out to BalTec.  Through
collaborative testing and BalTec’s 60+ years of forming
experience, a solution was found using the BalTec ELECTRIC.
 BalTec ELECTRIC provided the control and precision needed
for repeatable results as well as a user-friendly interface to
easily adjust input factors for completing Design Of
Experiments (DOE).    

The expertise of BalTec Group with its headquarters in
Pfä�kon, Switzerland, is in the manufacturing of joining
technology machinery, with a special focus on radial riveting
technology, but also orbital riveting, and roller forming.  Today
we are the global leader in riveting technology, encompassing
seven companies with sales partners on every continent.
 Joining is our business - worldwide.  Please reach out to us for
help with your application!

65 YEARS OF MIDDLESEX INDUSTRIES
amhs.science@midsx.com

A CRITICAL APPLICATION OF
MIDDLESEX CONVEYORS

An IC manufacturer required the installation of logistics in
front end wafer level production of high �exibility and
asynchronous transport between value-add tools. Concurrent
requirement was the prohibition of frictionally generated
particles, as this would contaminate the product. Middlesex
provided the solution which expanded to a conveyor network
of 2+ kilometers. The installation transports work in process,
which move on the network independent of each other and
collision free. The technology can provide solutions in
instrument assembly, medical device assembly, injection
nozzle assembly in automotive, and in numerous critical
robotic assembly stations.

Motion index Drives
1204 East Maple

Troy Mi 48083
 877-978-1830
 info@mid.us.com

www.motionindexdrives.com
 
 

Tandem Robot Transfer Units

Motion Index Drives designed and manufactured two robot
transfer units that are mirror images of each other and will be
integrated in the end user’s facility on either side of an
automation line. They will work in tandem with each other as a
certain process is performed.

This is a unique application as the transfer units will be pulled by
other automation in one direction and driven back to home, by an
AC gearmotor. We designed in a clutch mechanism to allow the
carriage plate to be pulled in the one direction without having to
back driving through the gearmotor.

The Robot Transfer units are made up of a structural steel frames
design by our engineering team. We work closely with NSK to
size the rails and bearing cartridges that will support the nearly
5000 pounds of the customers automation, including the carriage
plate. We also consulted with the rack and pinion manufacturer
(which is Atlanta), together we size the pinion and rack based on
the mass and speeds the transfer system see.
We also supply an IGUS cable management system to allow for
nice containment of the customer cables and hoses. The transfer
units also have automatic self-contained lube system for
maintenance free performance.

Kevin Taylor 
Key Account Manager - Gluing Systems  

  
 Dürr Systems, Inc. 

 Application Systems - Sales 
26801 Northwestern Highway 

 South�eld, MI 48033 
 248-389-9437  

kevin.taylor@durrusa.com  
 www.durr.com/

Dürr Gluing System at Southeastern Tool
& Design

Dürr Systems, Inc.provided a single component primer and
urethane application system to Southeastern Tool & Design for a
glass windshield and roof glazing cell in Chattanooga,
Tennessee. SETD will build, install, and commission this cell for
their customer in Georgia.

The application component package begins with a Dürr robot-
mounted felt primer application head.

A primer pump and bottle outside the safety fence feed the
primer material. This application head is very versatile and can
integrate into any robot brand with the proper payload required.

The urethane application system is con�gured with a single Dürr
EcoRam pump station and our EcoHVMP control panel with 7”
HMI. We included a Dürr EcoShot meter in a 600cc con�guration
to achieve the required material volume for both glasses.

This system is designed with a Dürr EcoGun 7th axis applicator
that is robot mounted. The 7th axis pro�le bead applicator rotates
freely without obstruction from external hoses and cables while
the robot applies the adhesive to the glass panels.

mk North America
(860) 769-5500

info@mknorthamerica.com
www.mknorthamerica.com

 

Enhancing Automotive Door Assembly

A leading automotive manufacturer came to mk North America for
a solution to assemble front and rear car doors for a newly
redesigned model. The doors were over-sized and had irregular
conveying surfaces, and each door weighed up to 140 lbs. each.
The customer also demanded a delivery time

The solution required a combination of mk’s GUF-P 2041 Flat-Belt
Conveyors and mk’s VersaMove Plus Pallet-Handling Conveyors.

Two parallel assembly lines were designed and built to process the
left-side and right-side doors simultaneously with GUF-P 2041
(approximately 36” wide by 46” long) to fabricate the interior panels.
The interior panels are then delivered to two parallel mk VersaMove
Plus Over/Under Pallet-Handling Conveyor Systems. Each
VersaMove System is seventy-feet long and includes seven
workstations (built out of mk pro�le and components) before the
doors are removed for �nal assembly and the empty pallet returns
for the next set of doors. Each system transports seven pallets,
supplied by mk, and where each 30” wide by 47” long.  Included in
the system are precision stop & locate �xtures and lift & tilt
features.

The entire system was shipped complete within 10 weeks ready for
the customer to integrate their controls.

SCHUNK
(919) 572-2705 

info@us.schunk.com 
www.schunk.com 

Lanco Integrated
(207) 773-2060 

 sales@lanco.net
www.lancointegrated.com

 

When Lanco Integrated needs an
accurate gripper with repeatability
and a compact size, they turn to
SCHUNK!

Lanco Integrated is updating their highly successful suture
barbing machines; the original machines were developed
over 10 years ago and are still performing well but latest
revisions allow for product to be loaded and unloaded in
parallel with the barbing process and provide for automatic
changeover to support different suture lengths and gages.

The Lanco team faced several challenges dealing with one
of the more complex and compact systems they had
manufactured; the system has signi�cant wiring needs, so
cable management and routing had to be carefully
considered while also allowing for safety measures that
permitted operators to access areas of the machine while
running.

The team at Lanco Integrated did not have to worry about
which gripper supplier to choose. They have been working
with SCHUNK, who makes the largest range of standard
gripping components on the market, for several years, and
knew that the compact and reliably repeatable KGG
grippers were the right choice for this machine design.

According to one Lanco representative, “Lanco has used
SCHUNK grippers for many years, because they just work!
This system required highly accurate repeatability, and
SCHUNK’s KGG is a small compact gripper that works very
well for handling various suture thread sizes.”

 

ASG, Division of Jergens, Inc.
15700 S. Waterloo Road
Cleveland, Ohio 44110

216-486-6163
asginfo@asg-jergens.com

www.asg-jergens.com

ASG: Products & Solutions for Assembly

The ASG Auto Feed System is an automatic screw feeding
solution designed to increase production while decreasing
cycle time and labor costs. Paired with the ASG X-PAQ SD2500
DC transducerized screwdriver system, these two products �ll
the needs of manufacturers requiring tight tolerances, high
levels of error proo�ng, and traceability. 

 

An example of this is with a Tier One supplier making
automotive lighting. This customer has a lot of auto feed
systems in house already from other manufacturers, but
needed a solution for a high-volume fastener being used on
multiple new assemblies which has a rubber washer
encapsulated under the head of the fastener. 

 The rubber washer created extra drag on the fastener travelling
along the metal rail to the screw escapement in standard
automatic screw feeders. Our client needed a solution quickly,
as the new model was nearing its time for production launch.
Upon receiving a few “no solution” quotes, ASG seized the
opportunity to identify a reliable solution.

Within a week, ASG was able to provide a solution that would
assist in moving the fastener smoothly down the rail to the
escapement and to the end of the driver. Implementing this
solution proved to be a crucial step towards reaching
production quota without adding additional manpower. 

 

ATI Industrial Automation
919-772-0115

www.ati-ia.com

ATI Robotic Tool Changers Enhance
Assembly

Edgewater Automation employed ATI Industrial
Automation’s Robotic Tool Changers to enable existing
robots to complete a variety of jobs; bringing dissimilar
processes into a smooth automated system. The original
line utilized six different operators with frequent disruptions
as they moved in and out of the work cell to clear debris,
orient parts and equipment, and execute tasks. Despite the
use of robotic automation in each cell, robots and tooling
performed singular tasks. The biggest challenge involved
upgrading the application in the current footprint.

With ATI Tool Changers, one work cell now uses 3D vision
technology and pick tooling to robotically inspect, orient,
and select parts from a dunnage tray before mounting the
parts to a swing arm assembly. Once complete the robot
changes tools to remove the empty tray from the staging
area and replace it with a new full tray. The application
improvements free four of the operators to focus on
specialized tasks such as programming, inspection, and
quality; they reduce potential hazards while encouraging
employee development. The unparalleled repeatability of
ATI’s Tool Changers combined with the high e�ciency of
the robots ultimately leads to a more �exible application
with reduced cycle time, longer production runs, and
quicker processing.

ViscoTec America Inc.
770 422-4281

 770 422-0265
 sales@viscotec-america.com

 www.viscotec-america.com
  

 

Optimized Sealant Dispensing for
Chemetall

At ViscoTec, it is standard practice to reproduce and simulate
processes and projects in the in-house technical center and to verify
them together with the customer or the respective material
manufacturer. For example, joint trials were carried out with the
material manufacturer Chemetall using the Naftoseal MC-780 B-2
sealing material, which is well known in the aerospace
manufacturing industry. It contains tiny hollow polymer spheres and
is therefore compressible – which is particularly challenging from a
dispensing point of view! Using a real component from a passenger
aircraft, an application was recreated to gain further experience and
identify potential challenges. 

Not only was the material application the focus of the dispensing
tests, but also the inspection of the properties of the mixed
material. An analysis of the dispensing results was therefore carried
out together with Chemetall. Heinz Burock, Aerospace Application
Technologies Manager at Chemetall on the results: “Previously
unattained precision of the speci�ed mixing ratios for all dispensing
quantities, as well as scalability of the system from cartridge �lling
to the application of the mixing head on a robot with large cartridge
supply, are the outstanding features of this technology.”

Heating Exotic Metals Before Forming: The
Hot Upset Process 

 
At Orbitform, it starts with the customer’s part.  

 

Challenge: 
 An Orbitform customer needed an assembly process that required

forming tungsten rivets. Tungsten has one of the highest melting
points of any metal, requiring a unique assembly solution. 

 

The customer used hot riveting, which involved preheating the rivet
with a torch and then forming it with an orbital machine. The
problem was that when the heat was removed, the tungsten rivet
would cool, creating a brittle condition that was prone to cracking.  

 

Solution: 
 With an unbiased approach, Orbitform identi�ed their hot upset

process as the answer for the application. The hot upset process
uses heat, created by electrical resistance, along with pressure to
form the fastener. The material being formed becomes malleable
and collapses under the force applied by the Orbitform powerhead.
This process allows materials like tungsten, molybdenum, stainless
steel, and other exotic metals to be formed easily. 

 

Orbitform engineers used the Orbitform Solutions Lab results to
develop a hot upset machine to form the tungsten rivets. The
results signi�cantly improved the original part for the customer,
increasing part quality, consistency, and throughput. 

 Click here to view a quick video demonstrating this process. 
 VIEW VIDEO

Orbitform
517-7879447

sales@orbitform.com
www.orbitform.com

Gage Bilt Inc., located in Clinton Township, MI, is celebrating its 66th
Anniversary as a manufacturer of Aerospace and Commercial blind
rivet and lockbolt installation tools. Gage Bilt is known for, not only
the most robust tools on the market, but also its ability to innovate
and solve problems for customers.

A leading Aerospace company was experiencing ergonomic, speed,
FOD and major safety issues while installing a two piece fastener
known as a lightweight lockbolt. There were three main factors that
we needed to address. First, a normal installation forces the
operator to position the collar with their �ngers while using an
installation tool with over a 6,000 pound pull load. Consequently,
operators were injuring their hands and �ngers. Second, while
positioning the fastener, operators would often drop the collars into
the aircraft causing FOD. Third, the time it took an operator to
orientate the collar in the proper position was slowing the
installation process. Considering these issues, Gage Bilt began to
innovate.

The result was Gage Bilt’s newly patented GB5500 Series Collar
Feeder. The GB5500 acts as the operator’s �ngers while keeping
their hands at a safe distance, improves ergonomics, controls FOD,
positions the collar in the proper direction and sped up the
installation process for our customer! It’s simple, lightweight and
can be designed for many different types, shapes and sized collars.
The pro�le can be altered to �t speci�c applications no matter what
direction or orientation.

Watch a video on our website and contact Gage Bilt with any
inquiries. 

 

Gage Bilt Inc.  
586-226-1500  

 solutions@gagebilt.com 
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MOSER ON MANUFACTURING

HARRY MOSER // PRESIDENT // THE RESHORING INITIATIVE

CONTACT
Author

US Competitiveness Unlocks
Reshoring Opportunities

The pandemic has provided numerous reshoring opportunities for the Rodon Group. Photo courtesy Rodon Group

R esilient supply chains are fundamental to our national security and economic prosperity. The pandemic-induced collapse of
global supply chains has launched a national movement to strengthen domestic manufacturing. Long-term manufacturing

growth depends upon U.S. competitiveness and reshoring. With carefully chosen process improvements, strategies and new
technologies, manufacturers can increase capabilities, capacity and innovation, leading to new levels of e�ciency and quality
control. Building a competitive advantage will unlock more reshoring opportunities.

U.S. �rms can gain a competitive advantage by investing in advanced manufacturing technologies and processes. Smart
manufacturing, also known as Industry 4.0, encompasses coordinated physical and digital processes both in factories and across
supply chains to optimize operations. On average, companies undertaking smart factory technologies have seen an increase in
production output (10 percent), capacity utilization (11 percent), and labor productivity (12 percent). A survey of C-suite
executives revealed that 60 percent say digital transformation will be their most critical growth driver in 2022. These “smart”
opportunities can increase competitiveness to enable more reshoring.

One such company is defense contractor Lockheed Martin. The company’s electronics assembly plant in Lufkin, TX, has adopted
the IPC-CFX standard, a software standard that facilitates machine-to-machine communication, to achieve an ultra-secure, IIoT-
based smart factory. “There are so many opportunities for the enhancement of manufacturing through the smart use of data,”
says Jarrod Webb, manufacturing robotics engineer at Lockheed.

Automation is another weapon for cost-competitiveness. Sorrento Therapeutics, a biopharmaceutical company, knows that. The
company is constructing a new U.S. production facility in San Diego. The facility will include a fully automated assembly line with
an initial capacity of 6 million COVID-19 rapid antigen detection tests per month. The line is expected to be up and running by the
end of the year.

The Rodon Group, a provider of injection-molded plastic parts, also found reshoring to be a successful strategy. Several years
ago, Rodon reshored assembly of its K’nex brand construction toy from China to its plant in Pennsylvania. “All of a sudden, the
stuff you thought you were saving on overseas, you’re not saving,” says Michael Araten, chief executive of Sterling Drive
Ventures, the �rm that owns Rodon Group. Rodon later sold K’nex to Florida-based toymaker Basic Fun.

The pandemic has provided other reshoring opportunities for Rodon, such as plastic parts for a customer’s COVID-19 test kits
and a Rodon-developed special plastic handle for cartons that can withstand the cold temperatures inside freezers that store
vaccines. Recently, Rodon developed a �exible nasal swab in consultation with Fox Chase Cancer Center and is now making a
million of them a week. Rodon has invested in automation and robotics to compete with lower-cost offshore manufacturers.

Sorrento Therapeutics is constructing a new production facility in San Diego. The facility will include a fully automated
assembly line that can produce 6 million COVID tests per month. Photo courtesy Sorrento Therapeutics

U.S. �rms could further close the cost gap with low-cost countries by implementing delivery-improving tools, such as lean
manufacturing and quick response manufacturing (QRM). The University of Wisconsin-Madison’s Center for Quick Response
Manufacturing has shown that long lead times from offshore suppliers add many indirect costs. By making products in-house
and reducing lead times by 50 percent or more, the QRM Center’s partner companies have signi�cantly reduced their indirect
costs. Working with U.S. suppliers further reduces costs and, together, the reductions have exceeded 20 percent. That is enough
to eliminate the offshore labor cost advantage and increase the percentage of work that is reshorable.

Total cost of ownership (TCO) is the best metric to use for comparative analysis. The Reshoring Initiative’s TCO Estimator is an
online tool that helps companies account for all relevant factors to compare the true total cost of domestic and offshore sourcing
and siting. These factors include overhead, balance sheet, risks, corporate strategy, and other external and internal business
considerations. Using this information, companies can better evaluate sourcing, identify alternatives, and even make a case
when selling against offshore competitors.

The U.S. Senate’s U.S. Innovation and Competition Act (USICA) and the House’s America COMPETES Act of 2022 both include
funding and policy changes that would enhance the country’s global competitiveness and reduce our dependence on fragile
global supply chains. The two chambers are expected to reconcile differences between America COMPETES and USICA before
ppadditional votes on �nal passage of a compromise package.

The Reshoring Initiative has responded to the need for U.S. competitiveness with the Competitiveness Toolkit. The aim is to
level the playing �eld between the U.S. and low-wage offshore competitors by creating a vetted national policy tool to select the
optimal actions that will bring back manufacturing jobs with the least collateral damage. The actions will also keep jobs from
leaving and increase exports.

When new processes, technologies and strategies are factored into a reshoring project, companies can amplify resiliency and
reduce or even eliminate the offshore cost gap. For help, contact me at 847-867-1144 or email me at
harry.moser@reshorenow.org. Look for me and The Onshoring Project this September at IMTS2022. We look forward to
discussing reshoring opportunities.  

About the Author
Harry Moser is the president of the Reshoring Initiative. His column will appear every other month, alternating with Austin Weber’s
“On Campus.” Has your company reshored production? Are you thinking about it? We’d like to hear of your success or help you
achieve it. With your approval, we would love to report on your successes or opportunities in future issues. Contact
harry.moser@reshorenow.org.
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New Products for
Harness Assembly

A technician at MJM Industries
works on a �at �ex cable assembly.

Photo by MJM Industries Inc.
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A special section to ASSEMBLY

Exceeding Customer Expectations is
Goal No. 1

MJM Industries serves manufacturers
worldwide with high-quality wire and cable
harnesses, control panels,
electromechanical devices and engineering
services.

A worker uses the company’s 25-watt dual-
axis laser stripper to prep wire conductors
prior to assembling a harness for a critical
aerospace application. Photo courtesy MJM
Industries Inc.

By Jim Camillo // Senior Editor // camilloj@bnpmedia.com
 
 I t is a typical day at Fairport Harbor, OH-based MJM Industries Inc., with 40 to 50 assemblers busily making thousands of

custom overmolded wire and cable harnesses. The harnesses feature standard wire; round, �at, coaxial, triaxial, composite,
multi-conductor or �at �ex cable; numerous terminals and connectors; and durable overmolding.

At any given moment, harnesses for up to 25 customers are in various stages of assembly. The well-equipped production �oor of
MJM contains several wire cutting and processing machines, crimping presses on wheels, a laser stripper, robotic soldering and
ultrasonic welding units, as well as molding, test and inspection equipment.

Last year, more than 840,000 assemblies shipped from this 36,000-square-foot building, which has been MJM’s home since
1996. The vast majority of that number were wire or cable harnesses, with a smaller percentage being small control panels, box
builds and electromechanical devices. MJM also offers engineering services for the design and process development of
products, and design of tooling and �xtures.

The company’s molding capabilities range from auxiliary core pull to vertical
inject and vertical platens, with a clamping range of 5 to 35 tons. In addition,
MJM is a preferred harness provider for critical aerospace applications. This
is due to its 25-watt, dual-axis stripper, which is able to quickly and
accurately strip various types of wire insulation.

Several workcells dot the MJM production �oor. Within each cell, workers
use computers to easily access work instructions and track jobs through a
custom material requirements planning (MRP) system.

At the back of the general assembly area, the quality and testing team
examines each assembly to make sure it is built properly and of good
quality. Each assembly is then tested and inspected prior to packaging. For
large international customers, the team produces compliance
documentation such as RoHS, REACH and con�ict minerals.

When MJM was founded in 1985 by electrical contractor William Chesnes,
he focused solely on manufacturing wire leads. Current owners Eric Wachob
(president) and Jim Heighway (chairman of the board), which bought MJM
in 1994, have signi�cantly expanded the company’s capabilities.

Today, MJM has a 95-person staff, with 10 employees working part-time. Its
customer base includes small and large manufacturers across the globe in
industries as diverse as water treatment, commercial off-road, military,
medical, aftermarket automotive, mass transit and consumer products. Yet
its primary goal remains constant: Always make products that exceed
customers’ expectations.

Recently, we sat down with Jill Cole, national sales manager at MJM, to talk
about the company’s past success, current projects and future plans.

Jill Cole is the national sales manager of MJM. Photo
courtesy MJM Industries Inc.

ASSEMBLY: How has business been for MJM Industries the last two years, in light of the COVID pandemic?

Cole: Due to the pent-up demand caused by managing the pandemic, we experienced a rapid increase in business and needed
to balance this uptick by adding more employees. We are currently fully staffed with employees that are trained in IPC
workmanship standards and MJM policies. One of our OEM contracts is tied to the automotive industry, and traditionally, this
market slows down in early summer. However, we service several other customers within the defense, medical and industrial
automation marketplaces who have dramatically increased their business with us and asked us to manage a stocking program
for them. The past few months have been especially hectic for our engineering team because we recently launched our M series
product line at the same time that our quoting activity doubled. This series of M8 and M12 cable assemblies can be utilized
across all of the markets we serve, with special emphasis towards industrial automation.

ASSEMBLY: How often are there totally unexpected events on your harness production �oor? Can you provide examples of
what these events entail, and how you’ve solved them?

Cole: Our management staff keeps an open-door policy, allowing for quick decision making when either a customer makes a
change to an order or a process on the �oor does not happen as intended. Last year, for example, our team had to implement
the COVID-19 measures recommended by the CDC to protect against its spread at our facility. This included installing
polycarbonate panels between employee workstations, and following strict masking and distancing guidelines. For most of the
winter, our area was in one of Ohio’s major omicron hot spots, and every department, at some point, had teammates who
unexpectedly had to stay home to quarantine. Thankfully, our cross-training system allowed us to be more �exible and hit
production targets while teammates were out sick. So, while we were all under additional pressure to produce, each department
was staffed well enough that our operations continued as smoothly as possible under the circumstances.

MJM Industries specializes in making custom overmolded wire and cable harnesses. Photos courtesy MJM Industries Inc.

ASSEMBLY: What is the range of experience of your
harness assemblers, in terms of years? How much training
do assemblers receive, and how often?

Cole: Nearly 80 percent of our work force has 4 to10 years of
experience. We are fortunate to have several employees
with 15 to 20 years of assembly experience who are
sprinkled between each of the different departments. Eight
workers recently celebrated their one-year anniversary.
Because we are an ISO 9001:2015 certi�ed company,
training and its documentation are an important part of our
continuous improvement processes. Our assemblers receive
several levels of training, including OHSA, company policy,
MRP software, and workmanship standards. Once an
employee is hired, they receive a mix of on-the-job and
classroom training. Before a new employee is able to build a
harness solo, he or she is trained according to the
IPC/WHMA-A-620 Standard. In addition, training is refreshed
on an as-needed and yearly basis, and supported by
supervisors, and the quality and engineering departments.
We also plan to develop and implement a mentorship
program as an improvement goal for 2022. This will
encourage a sense of belonging and knowledge sharing
between new hires and experienced employees. Plus, each
year we take advantage of state-sponsored incumbent
training and technical-credential training programs offered
by third parties.

ASSEMBLY: Do you have a low-volume, high-mix work
environment, or a low-mix, high-volume one? And how do
you handle that approach?

Cole: Our customer base is interesting. New customers typically require high-mix, low-volume products, while our repeat
business emphasizes high-volume, low-mix. We effectively manage this mix by dedicating personnel and tooling to particular
workcells. Also, our cross-training program allows us to rotate teammates in and out of cells, depending on what’s on the �oor.
For a high-volume application, for example, the team has a dedicated press to promote a one-piece �ow process.

 At this workstation, �nal quality inspection of harnesses with round connectors is performed using a
hipot tester. Photo courtesy MJM Industries Inc.

ASSEMBLY: What size and length wire and cable do your assemblers work with as they build wire harnesses?

Cole: The assemblers prepare UL and non-UL wire on a daily basis according to either the IPC-A-620 Class 2 or Class 3 standard.
Our wire ranges from AWG 32 to 4/0, with the majority ranging from AWG 24 to 8. The wire length for harnesses of one HVAC
customer can go up to 150 feet. These harnesses also feature a sensor to monitor air�ow intake. Some of our wire processing
equipment is purchased and some is built by our engineers in the tool shop. For example, we custom built our own device to cut,
measure and unwind cable on reels that measure up to 4 feet in diameter. In other cases, we use coiling bowls integrated with
our wire processing equipment to ensure consistent presentation. This is important for customers that may require a special
diameter to �t within their packaging speci�cation.

ASSEMBLY: Do your assemblers use “guided assembly” products when building a harness, or some other method?

Cole: Our engineering department develops speci�c work instructions called MPDs (manufacturing process de�nitions) for each
assembly during the production part approval process (PPAP) and �rst article creation. This multipage color document with
pictures resides on the server and is downloaded at each workstation. Once the customer approves �rst articles, the engineering
and production teams work together to execute the MPD on the factory �oor. After that, our engineers train the assemblers, as
well as our quality inspectors, on what is an acceptable article. All of these procedures are documented and maintained
according to ISO standards. Each morning, our assemblers start by showing their �rst completed assembly, or portion thereof, to
a quality inspector for approval. As part of our 2022 business plan, we are beta testing tablets on the production �oor so
production personnel can take their work instructions from one location to the next.

ASSEMBLY: What are the keys to your company’s success these past 37 years?

Cole: Probably the biggest key is that our ownership and upper management have a clear de�nition of our core values and
vision. Our vision is to be a leading innovator in custom overmolded cable and wire harness assemblies. And our mission is to
provide customers with products that exceed their expectations. All short- and long-term strategic planning at MJM centers
around these goals. We also construct a full business plan, including forecasts, budgets, timelines and department and joint
objectives. Each month, each department reports its accomplishments and concerns at an internal board meeting. The team
measures its success against the plan and works to solve any signi�cant issues that may be preventing it from reaching certain
objectives. Being under the same ownership for many years has helped as well. There has a been a consistent and long-
standing effort to bring their vision to fruition, and project those who implement the values as company leaders. These
individuals lead by example and generate the best “buy-in” from their teammates, down to the entry-level position. Clear
expectations, accountability and recognition for a job well done go a long way to motivate teams to take risks that can reshape
the future of a small business.

Robotic soldering of conductors to a D-sub connector occurs regularly on the production �oor of MJM Industries. A D-sub
connector contains two or more parallel rows of pins or sockets usually surrounded by a D-shaped metal shield. Photo
courtesy MJM Industries Inc.

ASSEMBLY: What have been your greatest challenges the past �ve years? What do you foresee as your greatest challenges in
the next �ve years?

Cole: The greatest challenges from the past �ve years are probably similar to what many other small businesses have faced.
One is onshoring versus offshoring. We continue to invest in automation and robotics to help increase productivity, and have
seen some positive results. But, getting customers educated on true landed cost (i.e., the total price of a product or shipment
once it has arrived at a buyer’s facility) is still a challenge. Another has been navigating our way through the consequences the
pandemic has had on businesses. We hope that, within the next year, supply chain inconsistency will start to alleviate so that our
team can spend more energy expanding our customer base and developing new products—rather than helping our current
customers re-engineer assemblies to source equivalent components and materials and maintain production. Looking ahead, a
big challenge for us will be having enough manufacturing space. We are outgrowing our current facility and need to either
expand the existing building, open a second location in a strategically placed location or move. Future challenge No. 2 is
developing the next generation of talent. We have several salaried and hourly employees who say they are within 3 to 5 years of
retirement. Departments are currently formulating plans on how to transfer their valuable knowledge to current workers. Finally,
there is the desire to introduce additional product lines. Marketing will be spending a large part of its budget not only identifying
these products, but introducing them to the industry.

ASSEMBLY: Is there anything else you’d like to tell us about what makes MJM Industries unique among wire harness
manufacturers?

Cole: Molding is one of our specialties. We have several machines at our disposal that run materials such as PVC, polyurethane,
nylon, liquid crystal polymer and hot melt. Our engineering team designs our own molds, and we have the ability to fabricate
steel, aluminum or 3D tooling in house. Admittedly, we do outsource the fabrication of several of our molds because we trust the
venders and it frees up engineering to focus on other important tasks. But, we do have the talent and the equipment in-house to
do it. We also have something called a Speed Cell for customers that have an assembly that needs to be quickly quoted and
built. This has helped us be successful in building new relationships. Finally, our greatest resource is our people, which are such
an integral part of our success. During COVID, when materials were not available and production shut down, we kept everyone
on the payroll with full bene�ts, regardless if they were at work or on call at home.
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A special section to ASSEMBLY

Wire Cutting and Stripping

The electric CS800 machine enables harness assemblers to cut
and fully or partially strip wire sized 30 to 10 AWG. It can
produce 6,150 pieces per hour for 2.5-inch-long segments or
5,700 pieces per hour for 4-inch-long segments. Fully
programmable, the machine uses prompts to help the opera-tor
quickly set up operating parameters. The stores 67 programs. To
ensure accuracy and high-speed production, the machine may
be paired with the WS1 wire straightener or a dereeling system.

The Eraser Co. Inc.

800-724-0594  

www.eraser.com

Device Installs Weather Seals

The Seal Loader 4000 installs weather seals on the ends of wires.
It can be used on all fully automatic wire processing machines
from Schleuniger and third-party suppliers. It is also able to
accommodate third-party seal kits through the newly developed
Seal Kit Carrier option. Compared with previous Schleuniger
sealing stations, the Seal Loader 4000 achieves a 15 percent
higher production rate per hour. The new motorized Z axis is
controlled via software, which allows �nely adjustable control of
the pin while maintaining higher processing speeds. This
maximizes production output and the quality of the seal insertion
process. Application-speci�c parameters are preset via the
software. This speeds up the entire process, prevents incorrect
settings, and ensures fewer rejects.

Schleuniger Inc.

603-668-8117

www.schleuniger.com

Miniature Crimp Tool

Ideal for attaching machined contacts, the AFM8 miniature crimp
tool has interchangeable positioners that enable it to crimp wire
sized 32 to 20 AWG. Quali�ed to MIL-DTL-22520/2 and AS22520/2,
the tool is designed for most miniature and subminiature
connectors from Amphenol, Glenair, TE, Deutsch Connectors and
other suppliers. The tool produces a military-standard eight-
impression crimp for maximum tensile strength. The cycle-
controlled precision ratchet assures consistently accurate crimps
every time. The tool frame has a built-in eight-step selector knob
for ease in dialing the correct crimp depth setting for the wire
being used. Positioners adapt the tool frame to a particular
application. The data plate on each positioner designates which
contacts the positioner accommodates for its wire size and
indicates selector position. The positioner is easily removed and
changed.

Daniels Manufacturing Corp.

407-855-6161

www.dmctools.com

Chrome-Plated Printing Wheels

Chrome-plated gravure printing wheels are designed for printing
on insulated wire, cable, hose, tubing, and extruded pro�les. A
side-mark on the wheels enables manufacturers to add their
internal part numbers to a wheel for easy transitions from one
production job to the next. A second layer of chrome plating
boosts performance, durability and functionality. Convex wheels
are perfect for printing on  soft products such as tubing or hose,
without  leaving wheel edge marks. Embossed wheels provide a
raised legend above the wire jacket to create raised wire lettering.
Flat and concave wheels are available in different sizes. Indent
marking wheels make an imprinted legend on a wire or core. The
wheel’s raised lettering create indented legends on a wire’s
surface.

GEM Gravure

781-878-0456

www.gemgravure.com

Resistance Hard-Soldering

If the melting points of two parts or their material properties
diverge to such an extent that a high-quality welded connection
is hard to achieve, the parts can be soldered instead. Application-
speci�c solders provide high peel strength and separation force.
Soldered connections have also have good electrical conduction.
The soldering sequence is customized for each application. Solder
wire is fed by a motorized unwinder with closed-loop control.
Sensors ensure the quantity and position of the solder wire
supplied to the joint.

Strunk Connect Automated Solutions Inc.

860-227-0683

www.strunk-connect.com

“Shieldable” Cable Plugs and Sockets

Binder USA has introduced a new short version of its series 423
M16 connector. These compact “shieldable” cable plugs and
sockets, each with cable clamp, are available in 10 solderable and
�ve crimpable versions, both male and female, to suit various pin
counts. They are ideal for applications where space is tight and
IP67-level protection is required, such as sensor and actuator
technology, test and measurement, automation and industrial
controls, and process technology. Solderable versions are
designed for maximum wire gauges of 0.75 square millimeters or
18 AWG (two to eight pins), and 0.25 square millimeters or 24 AWG
(12 to 19 pins). Rated voltages are 32 or 150 volts, depending on the
pin count, with rated impulse voltages of 500 or 1.500 volts,
respectively. Rated currents at 40 C range from 3 to 7 amps. All
solderable products are equipped with brass contacts and sockets
and are speci�ed for a temperature range from -30 to 95 C.
Crimpable products are designed for wire gauges of 0.14 to 1
square millimeters or 26 to 18 AWG (four to six pins), and for 0.14
to 0.75 square millimeters or 26 to 20 AWG (seven to eight pins).
Rated voltages are 32 or 150 volts, with rated impulse voltages are
500 or 1,500 volts. Rated currents are 5 or 6 amps, respectively.
The temperature range extends from -40 to 100 C.

Binder USA

805-437-9925

www.binder-usa.com

Split Multi-Range Grommets

Thanks to its split design, the new KTMBS series grommets are
used for routing pre-assembled and non-assembled cables.
Twelve grommet sizes are available. The entire grommet series
covers a clamping range of 4 to 29 millimeters of cable diameter.
The split side of the grommet is perforated with an innovative
wave cut. This corrugated cut and the �exible membrane of the
grommet enable increased sealing of the routed cables. Cable
diameter can vary up to 3 millimeters due to the membrane. That
gives engineers leeway in design: If the exact cable diameter is
not known before installation, the installer can react quickly and
�exibly with the KTMBS grommet. Made of elastomer, the grommet
does not contain silicone or halogen. The operating temperature
range is -40 to 100 C.

icotek Corp.

312-643-2315     

www.icotek.com

Automotive Terminal Products

A full line of standard and custom OEM spark plug and distributor
terminals, insulation boots and battery terminals are available.
Manufactured in the USA, parts comply with IATF, SAE and ISO
requirements. Designed to simplify automated and manual
assembly operations for OEMs and harness makers, parts can be
supplied in strip form or loose. They can be stamped from brass,
tinned steels, stainless steels, beryllium copper, phosphor bronze
and other alloys with thicknesses ranging from 0.006 to 0.078
inch and tolerances to 0.0005 inch.

ETCO Inc.

800-689-3826

www.etco.com
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HOW TO INCORPORATE ROBOT
INTEGRATION INTO YOUR
INDEXING APPLICATION
W hen considering using an auxiliary axis motor for your rotary or linear axis application it is important to know a few

important facts.  

You will have to purchase the auxiliary axis motor or motors when you purchase your robot from the manufacturer or
by providing a serial number of an existing robot. Your indexer manufacturer will recommend the size and required
features that will work with the rotary indexer or linear indexing devices based on all the loading and application
information that was provided.

Know that the size of indexer may have to increase in size over using a traditional servo motor or AC motor with
encoder due to the limited movement pro�le capabilities of the robot software.  Most robot software limits the
movement pro�le to a trapezoidal move or triangular motion pro�le.  Both require the acceleration and deceleration to
be the same.

Avoid instantly applying brake on motor for all light screen violation and emergency stop conditions.  A programmed
deceleration for these occurrences must be implemented.  There is additional software that is needed to be able
program and to have an independent deceleration pro�le when these occurrences arise.

If you plan on operating your auxiliary axis indexer in one direction that you have software that can handle encoder
count rollovers.

Make sure you are inputting the correct exact ratio into the drive.  This can be done on some controllers by putting in
the numerator/denominator or the exact calculated ratio.  A common mistake is programmers looking at only the gear
reducer provided on the indexer without adding the additional reduction in the indexer itself.    

It is highly recommended to have a technician validate that an auxiliary axis system as been properly programmed to
avoid any premature failures.  This can be done on site or by video sharing applications.  This is the #1 cause of any
rotary or linear indexing device.  

If you have provided correct loading, implement the recommended movement pro�les, avoid instantly applying the brake during
light screen violations, your precision indexer should run �awless for many years.

This sky hook device uses programmable indexers providing additional axis to a Fanuc welding robot.

The auxiliary axis rotary index tables that Motion Index Drives manufactures are extremely accurate and are a true zero
backlash mechanism.  The zero backlash is achieved from the cam technology that creates the transmission of the system.
 There are multiple cam followers arrayed toward the outer diameter of the rotating dial giving the system maximum strength for
its overall size.  

Like all rotary index table applications, the most important and starting factor in proper sizing is the mass moment of inertia.
 This will determine how fast you can rotate for a speci�c degree of rotation and in some occasions, how quickly can you stop
the load.  The mass moment of inertia will also be used to make sure the inertia mismatch is within an acceptable range for
optimal control of the load.  Because the Motion Index Drives auxiliar axis indexers are extremely rigid systems, we can have a
mismatch of 10:1 of more and still have a very smooth, vibration free move without overtaxing the servo motor.

The most common robot manufactures offer auxiliary axis motors for their robots.  An engineer will determine the maximum
torque needed for the application and make a recommendation on what model auxiliary axis motor will be best suited.  The
sizing of the indexer can be affected if the customer requires a very quick stop during a light screen incursion event.  If the stop
time is 100 ms for instance it can create a very high force on the internal components compared to a 500 ms stop time.  Most
robot manufacturers offer special software packages for emergency stop occurrences which allow the programmer to adjust the
deceleration times to soften the forces that will be realized during a light screen incursion or emergency stop.  It is highly
recommended to use the special software to be able to optimize the size of rotary index table for each application.   

Precision Indexer mounted in trunnion con�guration with Motoman auxiliary axis motor.

It is very important to know that when calculating the size of the indexer that will be required for an auxiliary axis application that
the limitation for most robot manufacturers is the movement pro�le that can be used.  In most cases when using an auxiliary
axis motor the acceleration time has to match the deceleration time.  It takes more torque to bring a load up to speed compared
to bringing it to a stop, so when using an auxiliary axis motor that constraint alone can sometimes be the cause to increase the
size of the indexer that will be best suited for that particular application.  If movement pro�les could be adjusted in aux axis
software similar to servo motor applications, the acceleration can be prolonged and the deceleration can be shortened.  In this
situation the indexer can be optimized much better.  

The possibilities don’t stop at the rotary index table.  Motion Index Drives has a line of precision indexing conveyors that are
offered as fully programmable linear indexing systems.  Our precision indexing conveyors are used in automated processes that
are layout in a linear fashion and required very high accuracy.  They have an overall accuracy in X, Y, Z direction of +/- 0.06 mm.
 Traditionally these systems were operated with a �xed cam indexer.  In recent years there has been more demand for �exibility
without compromising the accuracy of the system.  As with the rotary index tables more customer in the past few years have
requested precision indexing conveyors that would be ready to accept robot servo motors.  

LFA precision indexing conveyors ready to accept robot auxiliary axis motors.

Rotary index tables are commonly used in all types of automated processes, covering vast array of industries.  Motion Index
Drives manufactures and extensive line of rotary index tables that can be adapted to accommodate robot auxiliary axis motors
ultimately providing an additional axis to the robot.  

Ben Talan, President

Motion Index Drives

877-978-1830

info@mid.us.com

www.motionindexdrives.com
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HOW TO SELECT THE RIGHT PICK
& PLACE FOR YOUR APPLICATION

Application example:  Multiple HP70 Pick & Place units
process parts while mounted to the interior section of
a WEISS ring indexing table

By utilizing a �exible or freely programmable style of handling system
the machine can be easily updated to align with new process
parameters like motion pro�les or stored positions directly from your
machine HMI.  In more regulated industries, these smart units can log
and output all of the captured data needed for traceability to a single
piece.  

A utomated manufacturing systems are typically built around a core part or material transfer system such as a dial indexer,
track based linear motion system, or palletized conveyor. These platforms fundamentally impact both the system’s output

capabilities, as well as the overall footprin. Your decision to use one vs. another will be driven by various factors, such as meeting
speci�c performance criteria, adapting to facility space constraints or the overall experience and ease of use.

Once your base transfer system is selected, it’s time to move parts on and off of nests/pallets and perform various handling
operations within your stations. How you handle parts coming from feed systems or trays to a pallet, present parts for
inspection, and approach o�ine part processing can dramatically affect some of those important initial key factors.

Here are some considerations to help �nd the right �t for your applications.

Performance

The �rst step when selecting any handling system is understanding the required performance criteria.  You may end up
prioritizing some functions from the list below to position the best �t for your application:

While it is nice to “have it all”, prioritizing critical elements of your motion sequence allows for a focused approach, leading to
some innovative solutions.

Footprint

Linear/Track-based systems allow for a very narrow internal footprint, positioning part feeding or processing equipment around
the outside of the system.  Pick & Place units, or SCARA robots are commonly deployed on top of the center section, to capitalize
on the empty space.    

When developing a machine layout, look to bring the equipment and stations “in” as close as possible, unless manual
intervention or part tending is required.  Traditional SCARA robots offer a great deal of �exibility, but also tie up a fair amount of
real estate in order to manage range of motion and avoid interferences.  Smaller, dedicated Pick & Place units can be set up for 2
axes of motion (or upgraded to include a θ rotary axis at end-of-arm), within a very narrow work space.

S p e e d  

P re cisio n

Wo rk in g  R a n g e  / S tro k e

P a y lo a d

S p a ce  C o n stra in ts

Fixed Position vs. Freely Programmable

Axes of Motion (i.e. XYZΘ)

Duty Cycle / Equipment Lifetime 

Environmental Requirements

Process Requirements

In the following example, the application needed a high-speed system to bring two parts (one from a conveyor shuttle, one from
a vibratory feeder) into an ultrasonic welder to be processed, within a very tight space.  

Application example:  WEISS HP Pick & Place units �t tightly within track-based systems.

In this example, you can see how comparable HP series Pick & Place modules compare to a SCARA robot with equivalent
working range.  Multiple HP70 units can be set up on a 70mm mounting pitch whereas the HP140’s can be set up on a 140mm
mounting pitch.  For added versatility, the HP70 can also be mounted overhead.  The tight mounting pitch allows you to leverage
multiple independent process operations in a compact space.

Modularity / Scalability

Modular automation components allow you to scale up and grow with your manufacturing strategy.  A machine may be originally
designed to run with some manual operations and later retro�t to increase throughput or handle next gen products.  Utilizing
standard off-the-shelf handling units helps to scale a system up or down, provide consistency in operations, and reduce
engineering, assembly, and integration efforts.  

If you have existing equipment and have identi�ed a bottleneck in your process, you may decide to retro�t the station with a
more reliable or faster unit as a drop-in replacement.  With multiple �eldbus interfaces and various control strategies to
accommodate any level of users, the HP series Pick & Place units are an exceptional �t.

This �exibility and ability to quickly adapt to changing part requirements or market demands isn’t often considered during the
initial design but can payoff big when it matters.

Ease of Use

The last consideration (unfortunately sometimes overlooked) is the ease of use.  This largely comes down to two things – “How
does it integrate or �t within my controls system?” and “How easy is it going to be to use?”

This ties in to how it will be controlled, and what you can and can’t do natively.  A WEISS Handling System uses WEISS
Application Software (W.A.S.2) and allows your PLC full control over important inputs and outputs related to machine operation
and performance.  This can be done over many different �eldbus protocols, I/O options, or sequencing options.  This gives you
the most opportunity and �exibility to operate the equipment that best suits your application - directly through your PLC or HMI.
 This can all be achieved without the need for specialized training or onsite support.  

With the user in mind, these platforms are designed to make things easier, more effective and focused on results.  This results in
reduced cost and effort and increased e�ciency across your automation project.

Application example: Dual Head Pick & Place

The WEISS handling gantry utilized (2) independently controlled
pick heads, operating on a shared Y axis.  Pick Head #2 collects
the base assembly from the conveyor pallet as Pick Head #1
collects the top part from a vibratory feeder escapement.  They
orient the parts on top of each other under the welder, clear for
the process, and Pick Head #2 moves the assembly back to the
conveyor pallet for additional downstream processing.  The
YZ+YZ handling system achieved the requirements of speeds
up to 4 m/s and acceleration up to 40 m/s² - all within a
1,000mm long x 200mm wide form factor.  This con�guration is
commonly used when part orientation, intermediate
assembly/processing, or inspection require a step in between
the pick and the place positions.

WEISS North America, Inc.

1-888-WEISSNA (888-934-7762)

info.us@weiss-world.com

www.weiss-world.com
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HOW TO PICK THE RIGHT DAMPER
FOR YOUR APPLICATION

Sizing a damper

When beginning to size a damper, one needs to �rst calculate the kinetic energy at impact is generated by the load.

This calculation depends upon a number of factors such as mass, impact speed, gravity, whether it’s free moving or driven,
translational (linear) or rotational, and stroke of the shock.

This yields energy per stroke, which when considered with cycles per hour, gives energy per hour.

Using energy per hour we can pick a shock or shocks appropriately.

Hardness of the shock based on the impact speed.

Zimmer Group offers a convenient online sizing tool that can guide a user through the selection process for a wide variety of
application examples.

D ampers and shock absorbers are integral parts of almost every automation application. From simple damping of sliding
doors on CNC mills, to end stops on linear slides, to dampers on conveyor pallets preventing impacts, to PET blow molding

machines, selecting the right damper for your application can be of the most important choices when designing a machine.

Proper sizing of a damper that can handle the demands of your application can be the difference between a smoothly operating,
long lasting machine and a machine that breaks down due to harsh impacts, vibrations, and crashes.

In today’s highly productive, high yield manufacturing environments, improperly sized dampers can lead to costly machine
downtime due to errors and emergency stops.

Different types of dampers

Before sizing a damper that is right for your application, let’s take a quick look at different kinds of dampers.

The most basic dampers are springs or rubber bumpers. These usually offer little damping as they usually rebound the energy
directly back following impact with little control.

Pro�le dampers are a further improvement to the standard rubber bumpers. They are usually made from co-polyester elastomer
and with shapes engineered to absorb energy and dissipate rather than rebound, they are a better choice than springs or rubber
bump stops. They are usually highly resistant to harsh conditions without the swelling, becoming brittle, or decomposing that
may occur with a standard rubber bumper.

Industrial shock absorbers are the most reliable way to decelerate load, while still providing smooth damping and being able to
stop to a �xed repeatable point.

Most industrial shock absorbers are hydraulic cylinders with a piston assembly. When a load is put on the cylinder’s piston rod,
the piston pressurizes the �uid and force it to travel past the piston via some sort of restricted path. These pathways act as
throttles, slowing the �uid’s movement, and in turn decelerate the load. The �uid also heats up due to its viscosity, converting the
load’s kinetic energy to heat and transferring that out of the shock through its body.

The most common shock absorber uses a series of restricting ori�ces or throttle bores to provide a pathway for the �uid.
Depending on piston position and stroke of the piston, different amounts of throttle bores will be active. A problem with this is
that the damping curve can be inconsistent through the stroke range. Additionally, the throttle bore method can introduce
vibrations and excess heat as each throttle bore become active. Excess heat can cause the �uid to lose its viscosity and reduce
its damping effectiveness.

A more re�ned method of moving the �uid past the piston is the use of a continuous, consistent pathway such as the decreasing
diameter spiral groove machined into the piston on Zimmer Group’s new PowerStop 2.0 shock absorbers. The spiral groove
ensures consistent damping rate throughout the stroke of the shock, whether just a few millimeters into the movement, or near
the end. This also reduces vibrations, and keeps the �uid cooler, allowing it to absorb more energy over time and extend its
lifespan.

Other considerations

Other factors to be considered in selection would be
environmental concerns, such as installation in a corrosive
environment, or extreme temperatures. An all stainless steel
shock may be necessary.

If the shock absorber will be subjected to a wide range of impact
speeds, an adjustable shock absorber may be needed.

If there are dust/dirt/coolants present, the shock absorber may
need to be protected to prevent ingress of contaminants.

Shock absorbers used in food handling applications may require to
be �lled with foodsafe/biosafe hydraulic �uid.

Zimmer Group offers a wide variety of innovative dampers, from the industry leading “PowerStop 2.0” shock absorbers to
“BasicStop” pro�le dampers and all associated accessories.

If you need assistance in selecting the proper damper for your application, please do not hesitate to get in touch with any of our
sales engineers at Zimmer Group.

Figure 1 – Conventional Throttle bores vs. Spiral groove method

Figure 2 – Zimmer Group Industrial Shock Absorbers PowerStop

Figure 3 – Adjustable Shock
Absorber PowerStop 2.0

Zimmer Group US, Inc.

828-855-9722

Sales.us@zimmer-group.com

www.zimmer-group.com
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HOW TO BENEFIT FROM ADHESIVE
JOINTS ON MEDICAL DEVICES

Particularly important for medical devices that are used on and in the body: Smooth and sterile surfaces, the base of which is
superimposed over the bonding and subsequent sterilisation. The thread breakage of the adhesive, which is absolutely
necessary for this, results from the technical implementation of the volumetric dosing unit: The conveying direction can be
reversed. In this way - in addition to the exact thread breakage mentioned above - dripping of the material is prevented. Bonding
of even the smallest di�cult medical devices is made possible with an absolute accuracy of +/-99 % even in the microlitre range.
The smallest amounts of adhesive are applied to the tubes without tearing and with pinpoint accuracy - the volume is
demonstrably the same throughout the entire production cycle. The delivery rate can be changed if required by a speci�c
component of the catheter such as balloon, cuffs or connectors. Even after adjusting the delivery rate, the dosage is accurate
and tearproof. In order to be able to cover all automated, semi-automated but also manual processes with one dosing
technology, the dispenser has been technically designed for all areas of application.

In fully or partially automated processes, the dispenser can be connected to the higher-level control system via a controller (foot
switch). The operators have both hands free, which makes work more e�cient and additionally makes the process more secure.
Before the dispenser technology was used in medical technology, it was able to establish itself over many years in the
automation of bonding processes in the automotive industry and electronics production. In particular, the corresponding
regulatory framework conditions that medical device manufacturing requires had to be supplemented. Optionally, manufacturers
of medical devices can have dosing technologies developed and certi�ed speci�cally for their needs and products.

Precise sealing - 0.3 mm hollow cannulas

Needle bonding is another application in which volumetric dispensers are the best choice for fast and precise dosing of
adhesives, auxiliary agents or even active ingredients. Other examples are the application of silicone on wound dressings and
also the lubrication of cannulas, for smooth, low-resistance use of needles, cannulas or intravenous vein catheters. Dispensers
are also used to dose blood-separating gels into vessels used in blood collection, for example. Further applications can be the
�lling of smallest amounts of “dermal �llers” or the �lling of (dental) implants or dentures with two component silicones.

Needle bonding in particular demonstrates the importance of the exact, tearproof application of the smallest amounts of
adhesive: Here, so-called hollow needles - colloquially called cannulas - are bonded to the coloured syringe head. In clinical use,
the colour of the syringe head indicates the outer diameter of a cannula, measured in gauge. A yellow cannula has an outer
diameter of 0.3 mm - the speci�cation for a dosing device that bonds such a hollow needle to the syringe head. This requires
that it is perfectly secure while also creating a leakproof bond. This is because a leakage of liquids being administered to the
body could provide improper administration with potentially fatal outcomes. The issue of tightness also plays a central role
when, for example, optoelectronic components such as cameras, lights or lenses are bonded into endoscopes - a medical device
can only work 100 % correctly if the bond has a perfect �t. The situation is also similar with hearing aids. 

Biggest hurdle: Approval of technology, adhesive and process 

The combination of dosing technology and o�cial approval of the elastomers used - for example, by the Food and Drug
Administration (FDA) - forms the basis for reliably serving the medical device market of the future. Ultimately, when developing
new adhesives and application technologies, the quali�cation of components and validation of the process are of great
importance. This begins with �uid management and emptying the container in which an adhesive is delivered and also includes
degassing and the technical system for application. With the knowledge of these basic conditions, medical device manufacturers
can automate dosing, bonding, and micro-casting, therefore closing a gap in many places from partially automated to fully
automated production processes while taking into account all national and global speci�cations by the relevant authorities.

M edical devices can only be brought onto the market once they have complied with all regulatory standards and then, at
best, be manufactured fully automatically, since manual handling is the most cost intensive. If automation is not (yet) a

possibility, it must at least be ensured that workplaces and interfaces, where upstream and downstream processes take place,
can be optimally integrated, considering all quantitative and qualitative aspects. However, the leverage is far greater when
companies embed processes and systems in a holistic manufacturing concept that takes into account the entire value chain
from the delivery of raw materials and parts to the assembly and delivery of the �nished medical devices.

Advantages of adhesive joints on medical devices

Special attention is paid to the assembly of medical devices, not only due to the high regulatory requirements, but also because
these processes often take place under clean room conditions. In the assembly of medical devices, adhesive bonding
technology has gained in relevance as an innovative joining method. The electronics and automotive industries were the
pioneers as they recognized the advantages of bonding. Medical technology has now followed suit. The potential of adhesive
bonding in medical technology has been recognized and will gradually replace classic laser welding.

Manufacturers of medical devices bene�t from bonding in many ways:

The thermal load on the joining materials is low or non-existent. The materials of choice are UV adhesives or

cyanoacrylates. Thermally curing adhesives are only used in special cases.

The surface and microstructure of the components to be joined remain unchanged during bonding.

An adhesive bond can also have sealing properties - if necessary, assembly processes can be streamlined, and costs

reduced.

Almost the entire spectrum of component sizes can be bonded - from very small to very large.

An adhesive joint with UV adhesives allows repositioning of components during assembly. Using “active alignment”,

readjustments can be made - only UV light hardens the adhesive and �nishes the joining process.

A look at medical technology and for example, the developments in catheter
manufacturing, shows the potential of adhesive technology as a component
of automated production. There is hardly a medical �eld in which catheters
are not used. Whether in intensive care medicine for ventilation, in urology
as bladder catheters or in cardiology as heart catheters. In simple terms,
the production of a catheter always begins with the extrusion of the tubes,
which in the next step have to be glued to the so-called connectors, as you
can see on the picture to the left. This adhesive connection must also
ensure that the catheter is leak-proof. An optimal process combines
extrusion, cutting and gluing via an automated process, since the risk of
error is highest in manual joining.

A hurdle for the adhesive: Sterilization

One way to automate the joining process is to use purely volumetric
dispensers. Available under the names ViscoTec and pree�ow (you can see
the portfolio on the pictures below), among others, this technology
allows continuous and pulsation-free dosing. In addition, the process is
gentle and low-shear with all materials - regardless of the viscosity of the
adhesives to be processed.

Korbinian Scheitzach

korbinian.s@viscotec-america.com

Viscotec

www.viscotec-america.com
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BUILD STRONGER STRUCTURES IN
LESS TIME, CONVEY DIFFICULT-TO-
HANDLE CONTAINERS AND INCREASE
USABLE FACTORY FLOORSPACE 

The information shown here is intended to provide an overview of options for creating Creform AGV units and systems, heavy-
duty structures using 42mm pipe and joint components and Placon roller conveyors. Visit the Creform website
(www.creform.com) for information about myriad opportunities available for building other material handling structures and
vehicles or contact one of our sales engineers at 800.839.3863.

C reform offers a variety of unique products for simplifying, designing and building material handling structures and vehicles.
Designing and building stronger workstations, carts and �ow racks can be done in less time using the Creform 42mm pipe

and joint system. By employing Placon® Roller Conveyors into pipe & joint structures, e�ciencies are improved for handling
di�cult to convey containers or unpackaged parts and components. Creform’s wide variety of AGVs can help make better use of
valuable �oor space by incorporating JIT component delivery to assembly lines.

CREFORM 42MM PIPE & JOINT SYSTEM

Creform 42mm pipe is 2-1/2 times stronger than 28mm plastic coated pipe and joints allowing you to build stronger structures
using less material which reduces both design and assembly time. Over 50 joints, accessories and 42mm/28mm transition joints
provide unlimited design options.

CREFORM PLACON PLASTIC ROLLER CONVEYORS

Creform Placon gravity roller conveyors provide stability and smooth material handling �ow, meeting the challenges of conveying
totes or boxes with soft bottoms, open cell designs or unpackaged parts. Precision 3” wide rollers spin freely on polished
stainless steel axles and require lower �ow lane angles than conventional skatewheel conveyors. Available in standard, ESD and
stainless covered roller versions.

CREFORM AGV SYSTEMS 

Creform AGV systems can help eliminate the need for manned tuggers or line-side parts and component storage, freeing up
valuable �oor space. Creform AGVs can be built using pipe and joints and/or welded steel structures using a wide selection of
either bolt-on drives or undercarriage style tuggers. A variety of controls including plant-wide tra�c control can manage most
material handling challenges. 

Heavy-duty portable
workstation 

On wheels for cleaning or
repositioning

Features O/H light, tool
balancer and PC screen

650 lb. capacity station

Placon conveyors present parts,
boxes and totes

A heavy-duty �ow rack
constructed of Creform 42 mm
pipe and joint

2,000 lb. load capacity

Eight leveling feet and
Creform’s heavy duty conveyor

19 �ow lanes total with each
lane holding two to three boxes

Order picking cart

Open design of the cart makes
all angled shelves visible and
accessible

Handles up to 350 lb. 

Light weight for operator
comfort

Fully assembled or as a kit 

AGVs deliver trains of loaded
kit carts

Unmanned �eet sequences part
carts to lines

AGVs have 1,500 lb. capacity

Returns empty carts to
warehouse kitting area

Horn, light, sensors and bumper
for safety

Creform BST AGV Model CA-
250060-NSI-K9 with Creform
built carts

Automatic engage/disengage
tugger with cart Cart rated for
distributed load of 500 lb.

Swivel casters at both ends
allow the carts to be towed in
either direction

Optional opportunity charging
and traf�c control

Incoming containers on top
with angled presentation

 
Empty containers returned
below

Handles totes or corrugated
boxes

 
400 lb. load capacity

Two toned rack for easy visual
identi�cation

 

Creform

www.creform.com
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HOW TO BE SUCCESSFUL FROM
PROTOTYPE TO PRODUCTION

I n an age of uncertainty and things constantly changing you may want to take a look at your production process. Are you
wasting thousands (and in some cases, millions) of dollars on scrap materials every year? Have you wasted time and money

trying to �gure out the right process for your application? Are you 10 years into your equipment’s lifespan and realize you need to
repurpose it for a new application? If any of these situations sound familiar, you’re not alone and at Promess we want to help.
The Promess Proven Process may sound new to you, but this is our fully vetted process that will take you from concept to
production. This process will help you reduce scrap rates, improve your part quality, and ensure your investment is the lowest
cost/highest ROI choice.

There are �ve steps to completing the Promess Proven Process. The �rst one is what we call the initial discussion. During this
time, we will visit your facility, meet with you in person or virtually and begin to de�ne your application needs. This step is critical
to understanding your process and reducing your risk on investment. In this step we will make recommendations and guide you
in the right direction to �guring out what success for your application looks like. Step two is where we get our expert engineering
team involved. This could include mechanical designs, testing your parts in our PDC (Process Development Center) and even
doing demonstrations. The ultimate goal is to ensure that we are a good �t for your application and that you understand exactly
the capability you will be getting. The Process Development Center is used for feasibility studies and process veri�cation. In
most cases, these studies usually take a half day and will include data read outs, graphs, and analytics reports for you to take
back to your team. During this process we are actually writing the program for your application which eliminates half of the work
when we integrate your equipment down the road.

Step three is the build and deliver process where we take the order and deliver it within a standard lead time. At Promess we
easily adapt to changes by utilizing our agile manufacturing process. Since everything we use is built in our facility and sourced
locally, we can adapt to changes quickly. At the end of the buildup, you get a robust, and complete system with calibrated
sensors and motion control. Due to our extensive inventory, we can deliver products quickly.

Step four is when we assist you with setting up the equipment and supporting you through the implementation. We want to help
you set up everything accurately and e�ciently so that you can begin getting your return on investment. In this step there is
typically very little integration due to the work that was done in step two, but whether your equipment is going to a machine
builder or directly to you, a Promess Engineer will be there to assist. We at Promess pride ourselves on our 24/7/365 support
worldwide, and though support is not typically needed during setup, we are always a phone call away should you have any
questions.  

Step �ve is the support of your equipment for the lifetime of
the machine. This means that if you have a line go down in
the middle of the night, on a holiday, we will answer the
phone call to start the troubleshooting process. This also
means that if you should want to change the process to a
different application in �ve years, we will help with that as
well. Because our systems are built so robust the standard
maintenance is minimal, only recommending a calibration
every 12 months and regular grease intervals. In addition,
we keep a system back-up for your process in the event that
the program is compromised, and we also offer
complementary software upgrades when we add features
and improve the programming.

The Promess Proven Process is essential for long term
success with your application. This process is put in place to
help our customers succeed through the changes in
developments and ultimately reduces our customers risk
continually through each milestone. For more information on
this process take a look at our on-demand webinar with
Engineers John Lytle and John Krause Link. Many
companies have found the PDC to be an integral tool when
they are in the early stages of developing their process and
we know it can help you too. Our Engineers are standing by
to start your customer journey, all you have to do is give us a
call.

Promess Inc.

11427 Grand River Road

Brighton, MI 48116

810-229-9334

promess@promessinc.com

Promessinc.com
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