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A new process, injection lap riveting, is showing promise for joining dissimilar metals.—John Sprovieri
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ABOUT THE COVER

Traditionally, aircraft manufacturers have been reluctant to adopt robots 
and other automation. One reason for that large plane parts come with 
relatively high geometry deviations, so robots need guidance to do their 
tasks. Now, Airbus is working with the Fraunhofer Institute for 
Manufacturing Technology and Advanced Materials to tackle this issue. 
Photo courtesy Airbus
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Rotary Cam Indexers for Automated Positioning 
Applications

For decades cam indexers have been used in automated lines to provide high precision location 
and sometimes in multiple stations in order for a process to be performed very accurately.

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.

Sensitive Processes, Intelligently Automated

At six-second intervals, a highly automated line with three Stäubli robots assembles tire pressure 
sensors—at a rate of 4 million units per year.

Collaborative Robots and Machine Tending: The Prosperous 
Path Forward

This white paper takes an in-depth look at machine tending operations within today’s factories, 
and how cobots help machine shops free up valuable personnel, increase capacity, and breathe 
new life into idle equipment.

Overhead power distribution, known as track 
busway systems, are becoming the solution of 
choice in manufacturing. Photo courtesy Starline

Reliability, Flexibility and Safety in 
Manufacturing Power Distribution

Overhead power distribution, known as track busway systems, are 
quickly becoming the solution of choice in manufacturing. Busways 
have changed the way facilities supply electricity by forming a grid 
above the production �oor.

ASSEMBLY WEBINARS
Solutions for Screwdriving and Assembly Challenges in EV 
Manufacturing

As sales of electric vehicles increase, OEMs and parts suppliers alike are learning more and more 
about the special requirements that EVs impose on fastening and joining processes. These include 
process reliability, the ability to join mixed materials, and electrostatic discharge. Fortunately, a 
host of new screwdriving technology has been introduced to meet these needs. Learn more in this 
webinar.

100 Percent Quality Control With Vision Inspection Systems

This webinar will cover topics that are essential to quality control with vision inspection systems. 
Learn how to minimize risk, eliminate defects and reduce downtime in assembly applications. 
Three practical applications will be covered to provide insight on what complete vision inspection 
systems look like and if they are the right technology for your application. 

Next-Generation Cobot-Enabled Machine Loading

The most e�cient and �exible way to load machines is to pick parts directly out of the bins they’re 
shipped in. Until now, however, that was nearly impossible. In this webinar you’ll learn about a 
unique combination of technologies that enable next-generation machine loading. If you need 
unmanned operation, high reliability, �exibility and simple programming, attend this webinar to 
learn more.

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.

Ergonomic Lifting

For years, managers told assemblers to “work smarter, not harder.” However, this was easier said than done, 
particularly for workers who have to lift heavy objects around their workstations. Now, assemblers can “lift 
smarter and work easier,” thanks to a variety of cranes, hoists, intelligent assist devices and work 
positioners.

ASSEMBLY PODCASTS
Why Africa is the Next Growth Market for 
Automotive Manufacturing

Edward Hightower is managing director of Motoring Ventures and 
author of the book Motoring Africa: Sustainable Automotive 
Industrialization. He joins us to discuss the topic of sustainable 
industrialization and how he’s putting his years of experience in 
automotive product design and engineering at big-name brands to 
work to help drive more automotive manufacturing in Africa.

Advanced Manufacturing in Agricultural 
Assembly Lines

Susanne Lauda is director of global advanced manufacturing 
technology at AGCO. She discusses Manufacturing 4.0 examples, 
challenges, and best practices related to agricultural machinery and 
precision agriculture technology. A member of the Women in 
Manufacturing Education Foundation Board of Directors, Susanne 
also shares her experience and outlook on the future of women in 
the �eld.

The automotive market in Africa is primed for growth. 
Photo courtesy BMW

ASSEMBLY TV
Breathing New Life into Existing 
Industrial Robots

Max Reynolds, co-founder and CEO of Symbio Robotics, discusses 
how software-based technology can help manufacturers retro�t 
existing automation in �nal assembly. He explains the power of 
arti�cial intelligence, force feedback, computer vision and machine 
learning to “push the �nal frontier of automation” and modernize 
robot programming processes.

Lessons Learned in Predictive Analytics 
for Manufacturing

Rick Oppedisano, president and CEO of Delta Bravo AI, shares key 
takeaways from his experience helping manufacturers make the 
most of the mountains of data they collect. He lists the three key 
roles he considers foundational to ensuring predictive analytics 
goes to work to optimize product assembly.

Symbio Robotics is using arti�cial intelligence to enable 
robots to perform complex assembly tasks, such as 
transmission assembly. Photo courtesy Symbio 
Robotics
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FROM THE EDITOR

“The investments we’ll be making as a result of this deal are long overdue,” said Biden after announcing the agreement, adding 
that it would create jobs and help to close the “digital divide” by expanding internet connection.

“None of us got all that we wanted,” Biden conceded. “I didn’t get all that I wanted. But this reminds me of the days we used to get 
an awful lot done up in the United States Congress.”

Deciding how to pay for the plan is the challenge to come. The group—11 Republicans and 10 Democrats—have proposed various 
methods. They do not include an increased gas tax or electric vehicle user fee, which Democrats opposed, or an increase to the 
corporate tax rate, which Republicans resisted. The proposal calls to increase IRS enforcement to ensure wealthy people pay the 
taxes they owe. It also would redirect unused state and local coronavirus relief funds to infrastructure. The framework proposes 
private-public partnerships and bonds, among other potential funding mechanisms.

The framework is supported by the Coalition for Bipartisan Infrastructure Investment, a group of more than 20 business and labor 
organizations that includes the NAM, AFL-CIO, U.S. Chamber of Commerce, Business Roundtable, and the National Retail 
Federation.

“Infrastructure modernization is a critical component of long-term economic growth and improved quality of life for every 
American,” says NAM president and CEO Jay Timmons. “Our organizations commend the bipartisan group of 22 senators and the 
Biden administration on �nding common ground and reaching agreement on a historic $1.2 trillion infrastructure framework. 
Momentum is building, as seen by the endorsement of the framework from the Problem Solvers Caucus.

“Now is the time to turn these promises into projects,” he continues. “We urge Congress to turn this framework into legislation 
that will be signed into law, and our organizations are committed to helping see this cross the �nish line. Enacting signi�cant 
infrastructure legislation, including investments in our roads, bridges, ports, airports, transit, rail, water and energy infrastructure, 
access to broadband, and more, is critical to our nation and will create middle-class family sustaining jobs.

“Don’t let partisan differences get in the way of action—pass signi�cant, meaningful infrastructure legislation now.”

We could not agree more.

Congress 
Should Pass 
Infrastructure 
Bill

CONTACT
John

The Biden administration’s infrastructure spending proposal 
would be a boon for assemblers of construction equipment.

I f both the AFL-CIO and the National Association of 
Manufacturers (NAM) support a bill, it should be a lock to 

pass. Alas, that is not the case with the Biden administration’s 
infrastructure bill.

In July, a bipartisan group of 22 senators and the Biden 
administration reached agreement on a framework for $1.2 
trillion in infrastructure spending. All that remains is for 
Congress to turn that framework into legislation that can be 
signed into law.

The lawmakers worked for weeks to craft an infrastructure 
package that could get through Congress with support from 
both parties. The framework proposes $579 billion in new 
spending. Some $312 billion will go to transportation, 
including $109 billion invested in roads, bridges and other 
major projects, $66 billion in passenger and freight rail, and 
$49 billion in public transit. Only $15 billion will go toward 
electric vehicle infrastructure and electric buses and transit, 
a fraction of what Biden �rst proposed. The plan would also 
put $266 billion into other infrastructure, including $73 billion 
for power, $65 billion for broadband, and $55 billion for water.
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  NEW AND NOTEWORTHY

Exoskeleton Glove  
Prevents Strain Injuries

Ironhand 2.0 is an active, soft exoskeleton for the hand that 
improves grip strength, reduces fatigue, and helps prevent 
repetitive stress injuries. The glove mimics the grasp 
movements of the user’s hands. It is activated when the 
operator starts moving his hand to perform a task, which 
activates sensors located on the palm and in the �ngers’ tips 
and middle phalanges. The glove learns from the user. After 
several repetitions, the glove can �nish a movement or grip at 
just the slightest �ick of the user’s �ngers, having learned how 
the operator moves his hand before and during a certain task. 
Connected to the Internet through 4G or Wi-Fi, the glove 
continuously collects data that can be analyzed and used for 
ergonomic risk assessment.

Bioservo Technologies

46-70-555-6997 
www.bioservo.com 

Cloud-Native Software  
Empowers Data-Driven Decisions

Altair SmartWorks is a cloud-native software platform to 
empower augmented, data-driven decision making. The 
software harnesses the power of arti�cial intelligence, 
analytics and the Internet of Things (IoT) to help 
organizations improve quality, develop connected product 
lines, optimize maintenance schedules, and implement 
recurring revenue models. It also allows companies to 
customize marketing analytics and automate �nancial 
systems. The code to low-code to no-code environment 
means everyone can use it. This allows organizations to 
more effectively collaborate; generate and share data-
driven insights; develop AI-augmented analytics; and 
create scalable, secure IoT applications faster and with 
smaller teams. The software is inherently cloud-native, but 
can be deployed on premises. Highly scalable, it enables 
organizations to govern access to data, analytics and 
automation.

Altair Engineering Inc.

248-614-2400

www.altair.com/smartworks

Edge-Roller Conveyor  
Offers Zone Control

The ERT 250 is an edge-roller pallet- and tray-handling 
conveyor with zone-control functionality. Zone control is 
important for applications where product moves from one 
stage to the next. Zone control prevents pallets from 
bumping into each other during movement (known as 
back pressure), which can disturb product orientation or 
damage delicate products. The rollers are powered by a 
linear gearbox drive system. Creating zones is 
accomplished by removing a lower gear to locate a split 
between zones. Each zone acts independently of other 
zones and is powered by a brushless DC gear motor. 
Rollers move pallets smoothly with no friction. Sensors 
and control logic are used to determine when a pallet is 
free to move forward, or if a pallet is stopped downstream. 
If a pallet is required to stop, it will stop in the next zone. 
Motors operate only when pallets advance. Multiple zones 
can be created on a single conveyor. Conveyor width 
ranges from 100 to 960 millimeters.

Dorner

800-397-8664

www.dornerconveyors.com

Magnetic Dry-Erase  
Bulletin Towers

Rotocube rotating bulletin towers help keep your employees 
updated with the latest performance goals, inventory levels and 
safety metrics by placing information directly in the traf�c stream. 
Available in both four- and �ve-sided versions, the Rotocube rotates 
smoothly with a �nger’s touch. The tower puts the equivalent of a 4-
foot by 6-foot whiteboard into a 27-inch footprint. The magnetic 
dry-erase panels can be customized to �t a factory’s needs. Each 
tower can be designed with a choice of more than 35 panel options 
including key performance indicators and production rate trackers; 
safety awareness motivators; kanban job and inventory 
management organizers; and custom-made layouts.

Magnatag Visible Systems

800-624-4154

www.magnatag.com/rotocube
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THEME ADDITIVE MANUFACTURING

1
The BMW Group is using generative design software and additive 
manufacturing to make production parts at an industrial scale. The 
automaker believes the technologies offer several advantages, 
including fast availability of components, �exible component design, 
and the ability to manufacture parts without elaborate tools.

“Additive manufacturing helps us to speed up development cycles and 
get our vehicles to series maturity faster,” says Daniel Schäfer, senior 
vice president for production integration and pilot plants at BMW. “It 
also shortens production times for components while meeting rigorous 
quality requirements.”

In June 2020, BMW opened an Additive Manufacturing Campus just 
outside Munich. The facility provides training in additive manufacturing 
and is the primary location for producing prototype parts. It employs 80 
people and operates some 50 metal and polymer additive 
manufacturing systems. (More than 50 additional systems are 
operating at other BMW production sites around the world.)

BMW is using generative design software and additive 
manufacturing to make production parts at an industrial 
scale. 

Photo courtesy The BMW Group

BMW Advances Industrial-Scale 3D Printing

THINGS5

Already, BMW is using additive manufacturing to make metal and plastic production parts for Rolls-Royce Motor Cars. These 
include rigid, functional parts for the vehicle body and passenger compartment.

BMW’s factory in Landshut, Germany, produces metal parts for engines, suspensions and bodies; plastic parts for vehicle 
exteriors; carbon-�ber body components; cockpit and equipment options; electric drive systems; special motors; and propeller 
shafts. Many metal parts are made using the laser beam melting process, in which 3D components are digitally “cut” into 2D 
layers of metal particles. Cohesion of the particles is achieved via a laser that exposes the contours and surfaces of the 2D 
layers, causing the powder to melt and bond locally at these points. The steps are repeated layer by layer as the building 
platform lowers after each exposure to make room for a new layer of powder. After the last layer has been exposed, the parts, 
including the platform on which they were built, are de-powdered and removed from the system. The parts are then separated 
from the platform.

The degree to which additive manufacturing can be used in parts production is ascertained in the early stages of vehicle 
development. Engineers analyze hundreds of components, focusing on cost, weight and geometry compared with conventionally 
made parts. Arti�cial intelligence software helps engineers identify candidates for 3D printing quickly, while generative design 
software enables engineers to come up with completely new designs. Additive manufacturing is particularly suited to making 
parts created via generative design. Their complex forms and structures are typically impossible to produce with conventional 
methods.

2 Caverna PP is a new 3D 
printing material that 
allows engineers to 
create lightweight foam 
parts resembling a 
sponge. 

Photo courtesy In�nite 
Material Solutions LLC

The company expects the material will open up new applications for additive manufacturing, such as separators, footwear and 
personal protective equipment. For example, the material could be used to make armrests, hand brake handles and other 
automotive interior components. It could also be used to make �lters for air or water. One area of interest is the potential to 
create porous tooling for the production of vacuum-formed parts. Caverna PP’s co-continuous distribution of tiny pores, 1 to 4 
microns in diameter, could allow for consistent air�ow, eliminating the need to drill holes and maximizing material distribution.

Caverna PP joins two other novel materials in In�nite’s portfolio: AquaSys 120 and AquaSys 180 water-soluble support 
�laments. These materials pair with popular build materials, such as PLA and PEEK, to support complex designs, then dissolve 
quickly in tap water to leave behind a �nished part. In�nite recommends pairing Caverna PP with AquaSys 120 for one-step 
dissolution. Engineers can print the part, leave it to dissolve, and come back to �nd a complete build with a microporous 
structure.

Caverna PP is available in 1.75- and 2.85-millimeter-wide �laments. For more information, visit 
https://in�nitematerialsolutions.com.

Microporous 3D Printing Material 
Can Create Sponge-Like Parts
In�nite Material Solutions LLC has introduced a new 3D 
printing material, Caverna PP, an extrudable thermoplastic 
with a water-soluble, co-continuous, microporous 
morphology. In simpler terms: It’s a 3D printing �lament that 
allows engineers to create lightweight foam parts resembling 
a sponge.

Designed for use in fused �lament fabrication systems, 
Caverna PP is a blend of two polymers: a soluble material to 
be removed through dissolution, and an insoluble build 
material—polypropylene—that remains in place. After 
dissolution, the water-soluble material leaves behind a cave-
like network of microporous, interconnected channels inside 
the build material, making it light, soft and porous.

3
Toronto-based toymaker Little You has developed an online platform that lets children create unique, custom anime �gures that 
can be 3D printed and delivered to their door.

The company is the brainchild of artist Christina Guo, who came up with the idea while studying at OCAD University. 

Originally, the �gures could only be produced in 3D color sandstone, which is made from a gypsum based powder, similar to 
plaster. However, the fragile material required careful handling.

Now, the company is also offering the �gurines in Rizium GF, a composite thermoplastic from RIZE Inc. Rizium GF is printed using 
the fused �lament fabrication method on RIZE 3D printers. During the 3D printing process, the �lament is heated to a semi-
molten state and the plastic is extruded layer by layer. RIZE adds another level to the process with its proprietary augmented 
polymer deposition technology, which embeds color inks directly into the part. 

The recyclable, environmentally friendly material is tough enough to endure hours of rugged play. Children can play with the 
�gures at home, the park, the pool or anywhere life takes them. If the toys get dirty, they can be washed. The colors don’t fade.

“With RIZE, Little You sets our users’ imaginations free to make amazing full-color custom toys with the click of a mouse,” says 
Christina Guo. “Together we’re taking our users’ experience to the next level.”

For more information, visit https://rize3d.com.

Toymaker Little You has developed an online platform that lets children create unique, custom anime �gures that can be 3D printed and 
delivered to their door. Photo courtesy Little You

Toymaker Uses 3D Printers to Enable 
Kids to Make Custom Toys

4
NASA is testing a 3D-printed radio frequency (RF) 
circuit on the International Space Station. 

The circuit was made by Nano Dimension Ltd. and 
designed and integrated by L3Harris. It is being 
used in an experiment to test the viability of using 
additive manufacturing to create RF circuits for 
space systems, especially nanosatellites. It will 
communicate with a ground-based satellite 
tracking system at Embry Riddle Aeronautical 
University in Daytona Beach, FL. The project is the 
�rst systematic experiment by L3Harris and Nano 
Dimension to test the capabilities of 3D printed 
high-performance electronic devices in space.

A 3D-printed radio frequency (RF) circuit is now operating on the International 
Space Station. 

Photo courtesy Nano Dimension Ltd.

NASA Tests Capabilities 
of 3D Printed RF Circuits

Nano Dimension fabricated the single RF board using its DragonFly LDM additive manufacturing system. The board includes the 
antenna, the electronic traces for mounting all the functional components, and the signal ground plane. Designed to operate at 
2.4 gigahertz, the device will be tested at three points: pre�ight, in-�ight and post�ight. On board the space station, the circuit will 
�y in low Earth orbit for six months.

Additive manufacturing could play a key role in making electronic devices for space. The technology promises to reduce weight, 
increase performance, speed development time, and provide the ability to fabricate complex shapes and systems that traditional 
manufacturing methods cannot.

“Additive manufacturing is playing a critical role in advancing the development and applications of small satellites and 
nanosatellites,” says Arthur Paolella, Ph.D., senior scientist for the Space and Airborne Systems segment of L3Harris.

5In February, additive manufacturing services provider Shapeways announced that it has produced more than 20 million parts 
using 10 printing technologies and 90 materials and �nishes. More than 1 million customers from 160 countries have contracted 
with the New York City-based company since 2018 to manufacture a variety of parts and products, including prosthetics, 
personal protective equipment, device mounts for off-road vehicles, and even beehives.

$20 Million
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SEE IT AT

Zimmer, Schmalz Collaborate on 
End-Effector Platform

 
 Z immer Group and J. Schmalz GmbH are collaborating to create 

MATCH, a multifunctional end-of-arm tooling platform for robots. 

The lynchpin of the platform is a universal communication interface that 
enables engineers to quickly swap end-effectors on robots manually or 
automatically. The interface is compatible with all common lightweight 
robots and conventional robots. The interface works with mechanical 
grippers from Zimmer as well as vacuum-based grippers from Schmalz.

“This collaboration created something unique: a modular system that the 
customer can use to meet various requirements and handle diverse 
applications in robotics,” says Achim Gauss, managing director of Zimmer 
Group. 

“In addition to their accumulated solution knowledge, both companies 
offer a global sales network for support and service,” says Kurt Schmalz, 
Ph.D., managing partner of Schmalz.

The interface mounts to the robot �ange and sets up with a few manual 
adjustments. Con�guration is intuitive and easy thanks to support from 
joint digital services. The quick-change system features a mechanical 
interface, pneumatic and vacuum connections, and electrical interfaces. 
As a result, one robot can use a variety of end-effectors.

A robot can be programmed to swap out end-effectors itself, or grippers 
can be exchanged manually. Either way, the process takes a few seconds. 
Thanks to an ergonomic click system, integrated on the end effector, it’s 
possible to carry out a manual change with just one hand.

Engineers can consult a variety of digital services to facilitate setup and programming. In addition to the SCM communication 
module, or master gateway, engineers have two other tools at their disposal: Zimmer’s guideZ setup software for mechanical 
grippers and Schmalz’s Connect Suite for vacuum grippers. MATCH guarantees full support and process control, from 
commissioning to operation and process monitoring. 

For more information on MATCH technology, click www.zimmer-group.com or visit the company’s booth at The ASSEMBLY 
Show. Zimmer is one of many robotics suppliers that will be exhibiting at the show, which will take place Oct. 26-28 at the Donald 
E. Stephens Convention Center in Rosemont, IL. Besides suppliers of robots and end-effectors, you’ll �nd 216 suppliers of 
conveyors, presses, parts feeders, fastening tools and other assembly technologies. For more information, visit 
www.theassemblyshow.com.

Zimmer Group and J. Schmalz GmbH are collaborating 
to create MATCH, a multifunctional end-of-arm tooling 
platform for robots. Photo courtesy Zimmer Group.
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The Airbus A350 is a popular wide-body jet that’s used on long-
haul routes. Photo courtesy Airbus

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

Traditionally, aircraft manufacturers have been reluctant 
to adopt robots and other types of automation. One of 
the main challenges is that large plane parts come with 
relatively high geometry deviations, so robots need 
sensor guidance.

Aerospace engineers at the Fraunhofer Institute for 
Manufacturing Technology and Advanced Materials 
(IFAM) in Stade, Germany, recently tackled this issue as 
part of a R&D project in conjunction with Airbus.

The goal of the Tempo (technologies for the e�cient 
assembly and production of CFRP fuselage 
components) project was to automate the assembly of 
aircraft fuselage frames to improve productivity and 
quality.

Frames are the transverse stiffening elements used in 
aircraft fuselages. The use of CFRP saves weight and 
production steps. However, additional stiffening 
elements, known as cleats, are required to prevent the 
frame from bending sideways.

“The ribs, which can be up to 6 meters long, all differ 
from one another geometrically, so that a special mold 
template would be required for each rib in order to 
manually equip the components with cleats with 
tolerances of up to 0.2 millimeter,” says Leander 
Brieskorn, project manager at Fraunhofer IFAM.

“These templates are expensive and complex to use,” 
explains Brieskorn. “In addition, manual cleat feeding 
and pre-assembly requires large variances. Extensive 
measurement steps on the joined parts for exact 
position alignment is essential.”

The commercial aircraft selected for the R&D project 
was the Airbus A350, a popular wide-body jet that is 
used on long-haul routes. Large portions of the A350-
900 and A350-1000 family of jetliners are built with 
advanced materials. For instance, 53 percent of the 
aircraft consists of carbon-�ber composite parts.

“The Tempo project deals with using new fuselage 
structures and assembly tasks to reduce the time and 
cost of current states of production,” says Brieskorn. 
“Integral frames made of CFRP may replace differential 
constructions, due to higher stiffness, and reduce 
production steps.

“To manage the assembly accuracy, automation 
systems should be used,” explains Brieskorn. “The 
elimination of assembly steps and adhesives for joining 
parts also results in time, cost and weight reduction.

“During the last 10 years, increased commercial aircraft 
production rates have led to more interest in automating 
assembly processes,” Brieskorn points out. “To reduce 
process times and cost, automation [is becoming more 
appealing to engineers].

“However, the main challenge is that large aircraft parts 
come with relatively high geometry deviations, so robots 
need sensor guidance,” says Brieskorn. “Strict 
requirements and tight tolerances in the �nal structures 
are also challenging for standard automation systems.”

Automation Pros and Cons
According to Brieskorn, an expensive and time-
consuming modi�cation of complete production 
systems and facilities will be necessary to integrate 
automation systems. That’s because many aircraft 
assembly processes rely on the experience of human 
workers to perform tasks accurately.

However, automation enables production rate increases 
with consistent quality and lower costs. It can also result 
in fewer process steps than required with manual 
production.

For instance, several tasks are typically involved in pre-
assembly of CFRP frames, such as attaching the frame 
and clips at the fuselage shell side.

“A manual pre-assembly of differential frames is 
necessary to install the frame feet to the main body,” 
explains Brieskorn. “Steps include clip integration and 
the measurement of the clip joint position, which is 
followed by drilling and riveting.”

Factors such as brittle materials and tight tolerances 
make this process complex and challenging to 
automate.

“There are many different frame part geometries and 
the tolerances for positioning are very tight (0.2 
millimeter),” says Brieskorn. “The accuracy of standard 
industrial robots is not high enough for this, and 
measurement systems that have to be integrated are 
expensive.

“The Tempo project presented us with the challenge of 
automating the process steps in such a way that both 
the duration and the complexity of the process are 
reduced,” notes Brieskorn.

“The cleats must be picked up automatically and fed to 
the frame,” Brieskorn points out. “To rivet the frame and 
cleat together, it is then necessary to drill through both 
components. We achieved this by equipping the frame 
with the cleats using our newly developed high-precision 
end effector. In addition, the frame was �tted to the 
fuselage shell without any gap.”

Automating Carbon-
Fiber Composite 
Fuselage Assembly

Large portions of A350 jetliners are built with advanced 
materials, such as carbon-�ber composite parts. Photo 
courtesy Airbus

This positioning and drilling end effector enables automated 
fuselage assembly. Photo courtesy Fraunhofer IFAM
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Flexible System
The Fraunhofer IFAM engineers developed a positioning and drilling 
end effector that receives different cleats, positions them on different 
integral frames and simultaneously double drills both components. A 
compact end effector can be picked up by the gantry system used in 
the Tempo project, as well as by standard industrial robots.

“The integral frame is stretched on stilts under the portal and can be 
oriented in space using several mechanical adjustment options,” says 
Brieskorn. “The end effector has a symmetrical holder that enables it 
to pick up cleats of different orientations and clamp them to the 
holder. Using spring-damped mechanical stops, it approaches the 
respective joining positions with local precision.”

While the cleat stiffening element is placed on the integral frame 
surface from above and both components are clamped using a built-in 
mechanism, the drilling process is carried out from the back of the 
frame to prevent CFRP parts from fraying.

An extraction system picks up the resulting drilling dust. Once the 
components have been drilled, the positions of the cleats on the 
frame are de�ned. The cleats can then be riveted to the frame.A robotic end effector can pick up cleats of different 

orientations and clamp them to a holder. Photo courtesy 
Fraunhofer IFAM

“The end effector, which can be controlled via a PLC, receives its 
global position data from imported CAD data of the components,” 
explains Brieskorn. “The new assembly [is tested] via a quick 
upstream measurement using a laser tracker. The innovative 
technology enables reliability and high positioning accuracy.

“Except pressing the start button on a control panel, everything is 
running automatically,” claims Brieskorn. “A user-friendly operator 
interface with self-explanatory images to facilitate input allows even 
inexperienced employees to quickly familiarize themselves with the 
control of the system.”

By making appropriate modi�cations to the cleat pick-up, the end 
effector can also mount slightly different cleats and position them 
precisely on different types of integral frames. The accuracy of the 
automated �lling is ±0.1 millimeter.

“The measuring technology integrated in the positioning and drilling end effector [provides] the required contact pressure of 200 
newtons, as well as many other parameters for monitoring optimal conditions for the pre-assembly of the cleats” says Brieskorn. 
“This ensures quality. The measurement of the joint gaps between the integral frame and the fuselage skin showed that they 
were all smaller than 0.3 millimeter, making additional gap �lling unnecessary.”

By adapting the mounting system, the end effector can also be used to assemble components in other industries, such as 
automotive, marine, railcar and wind energy.

Traditionally, aircraft manufacturers have been reluctant to 
adopt robots and other types of automation. Photo courtesy 
Airbus
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 AUTOMATION PROFILES

By John Sprovieri // Chief Editor

Dürr Helps Volkswagen 
Go All-In on EV Assembly

P reparing existing automotive factories to assemble electric cars requires comprehensive modernization. Certainly, this was 
the case at Volkswagen’s assembly plant in Zwickau, Germany. Opened in 1990, the factory was completely converted to 

production of electric cars in 2019. It now assembles the Volkswagen ID.3 and ID.4, as well as the Audi Q4 e-tron. Volkswagen 
expects the plant eventually to churn out some 330,000 electric vehicles per year.

Dürr Systems Inc. played a major role in recon�guring the plant to produce electric vehicles. The automation specialist designed 
and built several systems to ensure e�cient assembly. Dürr provided input on every aspect of the assembly process, from the 
start of the line to the end-of-line test stands and the software for �nal assembly. The highlights of the system include:

 a �exible robotic system for dispensing adhesive onto side windows.

 an automatic screwdriving system for securing the battery pack.

 a modi�ed �lling system for various refrigerants.

 a conveyor adapted to the undercarriage geometry of the electric car platform.

Flexible automated equipment drives screws, 
dispenses adhesive and �lls refrigerants.

Dürr and Volkswagen developed an automated line-tracking process in which car bodies are kept moving while robots install the side 
windows. Photo courtesy Dürr Systems Inc.

The window installation process is now performed entirely automatically, including the feeding of front and rear windows from 
sequenced containers and side windows from type-speci�c containers; adhesive application; and insertion of the front and rear 
windows in cycle operation and the side windows in �ow operation. Previously, automated insertion of side windows was only 
possible in stop-and-go mode.

In cooperation with Volkswagen, Dürr developed a new line-tracking process that keeps the bodies moving on skillet platforms 
while robots install the side windows. This reduced costs, since the conveyor did not have to be adapted to cycle operation. The 
new line-tracking technology will enable automakers to integrate the side window bonding system anywhere on an assembly 
line.

Dürr also developed an automated screwdriving system to install the battery back to the chassis. Each driver holds up to four 
screws in a magazine and fastens them one after other. With eight screwdrivers, the entire system installs 26 screws every 
minute.

A robot dispenses adhesive on a side window. Photo courtesy Dürr Systems Inc.

Different refrigerants are used for climate control in the interior of the ID.3. Volkswagen is using the refrigerant R744 for the �rst 
time. The refrigerant’s thermodynamic properties mean it can be used for both cooling and heating. That saves energy, which, in 
turn, increases the car’s range. But, the new refrigerant required a new approach for the �lling technology, since Volkswagen 
wanted to �ll the vehicles with R744 in the same cycle time as the previously refrigerant. Dürr modernized the �lling technology 
from the base unit to the adapters.

The pilot hall of the Zwickau factory has a 256-meter long section for overhead conveyors. In the past, 22 C-hangers with scissor 
lifts were used to transport car bodies on this line. However, these hangers were not compatible with the new undercarriage 
geometry of the electric vehicles, due to the high-voltage battery. Dürr replaced the C-hangers with four-arm hangers. Since 
bodies are no longer conveyed with wheels in the hanger, the project included a lifting platform for wheel assembly and the 
transfer operation.

To see the automated assembly process in action, click here: https://bit.ly/3jOQT5L.

These new four-arm hangers transport electric cars throughout the Zwickau factory. Photo courtesy Volkswagen

Editor’s note: Whether you’re a systems integrator or the in-house automation team of an OEM, if you’ve designed a system that 
you’re particularly proud of, tell us about it. Send an e-mail to John Sprovieri, chief editor of ASSEMBLY, at 
sprovierij@bnpmedia.com, or call 630-776-0924.
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Belt Conveyors Optimize 
Flexible Feeding

WE FED IT

By John Sprovieri // Chief Editor

B ased in Torrington, CT, systems integrator Plastimation has been designing and building robotic automation systems for 
more than a decade. The company’s portfolio ranges from simple projects, such as a machine-tending application in which 

a cobot unloads stacks of plastic lids from a molding machine, to complex ones, such as an automated line in which four robots 
assemble and test a medical device.

Plastimation also offers its own line of �exible robotic feeding systems. The company’s �ex feeder employs two conveyors at 
right angles to each other. An operator loads parts into a hopper. An inclined conveyor with a cleated belt transfers parts from 
the hopper into a chute, which scatters them onto a backlit conveyor. There, a vision-guided robot picks parts one at a time. 
Parts that are not picked fall into a second chute, which deposits them back into the hopper.

The conveyors are every bit as important to the performance of the system as the robot and the vision system. That’s why 
Plastimation chose GUF-P 2000 low-pro�le belt conveyors from mk North America Inc. Just 50 millimeters tall, the conveyor is 
available in widths of 50 to 300 millimeters (in 50-millimeter increments) or 300 to 800 millimeters (in 100-millimeter 
increments). Length can range from 310 to 10,000 millimeters. Conveyor speed can be constant or variable and tops out at 500 
feet per minute. The conveyor can carry a maximum load of 300 pounds.

Just 50 millimeters tall, the GUF-P 2000 low-pro�le belt conveyor is available in widths of 50 to 300 millimeters (in 50-millimeter 
increments) or 300 to 800 millimeters (in 100-millimeter increments). Photo courtesy mk North America Inc.

A variety of belts are available, including smooth, tacky, textured, anti-static, food grade and cleated. Accessories include side 
rails and supports.

For the �ex feeder project, Plastimation chose a cleated belt for the hopper and a white, translucent belt for the back-lit conveyor, 
which is illuminated with an LED light panel. (For dark colored parts, the back-lit conveyor is replaced by a light blue belt.)

Since the conveyors are built from T-slotted aluminum extrusions, it was easy to integrate them into the rest of the machine, 
which is also constructed of T-slotted aluminum extrusions from mk.

The load-bearing portions of the machine’s support frame were constructed using mk’s 80-millimeter-square heavy pro�les, 
whereas the guarding portions of the frame use 40-millimeter-square pro�les. The guarding panels are clear polycarbonate, 
which included cut-outs for the chutes to pass through. Several swinging doors are also included in the design. The entire 
machine is mounted on heavy-duty, high-performance casters, so it can be moved to other locations in an assembly plant.

For more information on �exible feeders and automated assembly systems, call Plastimation at 860-806-4311 or visit 
https://plastimation.com.

For more information on conveyors, call mk North America at 860-769-5500 or visit www.mknorthamerica.com.

Plastimation’s �ex feeder employs two conveyors at right angles to each other. An inclined conveyor with a cleated belt transfers parts from 
a hopper onto a backlit conveyor. There, a vision-guided robot picks parts one at a time. Photo courtesy mk North America Inc.

Editor’s note: “We Fed It” is a regular series pro�ling parts feeders for automated assembly. Whether it’s a vibratory bowl, a tray 
feeder or a �exible robotic system, if you’ve solved a parts-feeding challenge, we’d like to hear about it. Send an e-mail to John 
Sprovieri, chief editor of ASSEMBLY, at sprovierij@bnpmedia.com, or call 630-776-0924.
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Industrial 5G Provides Improved 
Operational Efficiency 

PARIS—New 5G technology provides the ability to connect multiple devices at once and move more data faster than ever. During 
the next decade, it will transform the way that conveyors, fastening tools, robots and other production equipment interact in 
assembly plants. The technology will also drive numerous Industry 4.0 initiatives, improving the automation of production 
processes and real-time monitoring of machine conditions.

According to a recent study conducted by the Capgemini Research Institute, industrial 5G adoption is still in its infancy, with only 
about 30 percent of large companies having moved to the pilot stage or beyond. 

However, 40 percent of industrial organizations surveyed expect to roll out 5G at scale at a single site within two years, and the 
experience of early adopters could persuade others to make the move.

Early implementations are already delivering strong business bene�ts, with 60 percent of early adopters saying that 5G has 
helped to realize higher operational e�ciency, while 43 percent claim they have experienced increased �exibility.

The “Accelerating the 5G Industrial Revolution” study also found that manufacturers are optimistic that 5G will drive revenues by 
enabling the introduction of new products, services and business models. In fact, 51 percent of respondents plan to leverage 5G 
to offer new products.

More manufacturers are equipping their factories with 5G technology.

“Industrial 5G is a key catalyst in unlocking the potential of intelligent industry and accelerating data-driven digital 
transformation,” says Fotis Karonis, group leader of 5G and edge computing at Capgemini. “Enterprises need to take advantage 
of the bene�ts of 5G by engaging with the ecosystem to tap into the shared expertise and cocreate innovative, sustainable 
solutions for tomorrow.

“Organizations need to determine the optimum network model, the right set of partners, and the most impactful use cases that 
�t their needs when implementing 5G,” explains Karonis. “Edge computing is viewed as a critical part of this strategy.”

However, numerous challenges remain before there will be widespread 5G use in factories, such as:

 Integrating 5G with existing networks and IT systems. Manufacturers are �nding that the lack of standardized, interoperable 
systems result in increased time for assembly and testing.

 De�ning 5G use cases and estimating their return on investment, especially in brown�eld environments, where a return 
needs to be measured against existing options like wired connections and the cost of replacing cables.

 Managing cybersecurity due to di�culties in selecting trusted or quali�ed vendors, anticipating the security impact of 
different network deployment scenarios and a lack of internal processes to reduce exposure to risk. More than two-thirds (70 
percent) of manufacturers surveyed by Capgemini view the management of cybersecurity as a key challenge associated with 5G 
implementation.

ABB Robotics Joins Open Manufacturing Platform

ZURICH—ABB Robotics has joined the Open 
Manufacturing Platform (OMP), a global initiative 
combining the expertise and resources of leading 
manufacturers, technology companies and systems 
integrators to promote innovation across the 
manufacturing sector.

ABB will work with other OMP members, including BMW, 
Bosch, Faurecia, Intel, Microsoft, Schae�er and ZF, to 
create industry standards and best practices that enable 
faster and easier integration of robots in manufacturing 
through the development of platform-agnostic solutions.

“We are working to combine our experience in robotic 
automation with the latest innovation in technology to 
help our customers �nd new ways to improve their 
e�ciency and productivity,” says Arno Strotgen, group 
senior vice president at  ABB Robotics & Discrete 
Automation.

ABB Robotics has joined the Open Manufacturing Platform.

“Along with innovating with offerings such as our ABB Ability Connected Services, we are also investing in the research and 
development of new software [products] to build a strong digital future for manufacturing companies,” explains Strotgen.

“The developing capability of digital technology is accelerating the convergence between IT and operational technologies, and 
[we are] well positioned to help our customers maximize the value that they get through this convergence,” adds Boris Fiedler, 
global digital leader at ABB Robotics.

“Robotics enables greater connectivity between the factory �oor and manufacturing and planning systems, opening access to 
data that can be easily accessed and shared to enable manufacturers to optimize their entire production processes,” Fiedler 
points out.

Equipment Failure Is Costly for Manufacturers

NASHVILLE, TN—The world’s largest 
manufacturers lose almost $1 trillion a year 
because of machine failures. According to a 
recent study conducted by Senseye, a machine 
health management company, large facilities 
lose an average of 27 hours a month to 
equipment failures, at a cost of $532,000 for 
each hour of unplanned downtime.

“The True Cost of Downtime" report claims that 
Fortune Global 500 manufacturers lose 
approximately 3.3 million hours a year to 
unplanned downtime. That translates into $864 
billion, which is the equivalent of 8 percent of 
their annual revenues. Large manufacturers lose an average of 27 hours a month to equipment failures.

“Unplanned downtime is the curse of the industrial sector,” says Alexander Hill, chief global strategist at Senseye. “When 
expensive production lines and machinery fall silent, organizations stop earning, and those investments start costing rather than 
making money. The costs can spiral to well over $100,000 per hour for large manufacturers in almost all industrial sectors.”

Unplanned downtime levels were highest in the automotive sector, where plants lost 29 production hours a month, on average, 
at a cost of $1.3 million per hour. As a result, automakers and suppliers lost approximately $557 billion and 414,800 hours a year.

Senseye’s study also showed that more than two-thirds (72 percent) of large manufacturers have made predictive maintenance 
a strategic objective, while 20 percent have established in-house predictive maintenance teams to lead these initiatives.

Henkel Explores Next-Generation Automotive Displays

DUSSELDORF, Germany—Instrument panel displays are 
becoming a key differentiator in the auto industry as it 
transitions to electri�cation and self-driving technology. And, 
they are becoming increasingly more complex, with 
unprecedented innovation of form factors, interface design 
and manufacturing techniques.

As a leading supplier to the automotive industry, Henkel 
Adhesive Technologies is at the forefront of this trend. As well 
as providing an innovative and comprehensive portfolio to 
enable the manufacture of advanced displays, Henkel is also 
working to facilitate dialogue across the automotive supply 
chain.

Innovative instrument panel displays are becoming more important 
to automakers.

Henkel recently cohosted an event with DFF, a global display association representing the breadth of the �at panel value chain. 
The program aimed to foster a better understanding of the potential for improvements through the collaboration of adhesive 
with process equipment for demanding applications.

“The opportunities and challenges facing the automotive sector during this unique period of rapid digital transformation demand 
a truly interdisciplinary approach,” says Christian Koehling, Ph.D., corporate vice president at Henkel. “[We] have a portfolio for 
automotive display applications that consists not only of material sciences solutions, but also application equipment.

“We can therefore draw on a breadth of expertise and knowhow to help manufacture display technologies that are more 
advanced and can be created in ways that are scalable, cost-effective and sustainable,” claims Koehling. “However, meeting 
such unprecedented challenges in a spirit of innovation makes partnership and knowledge exchange across the industry vital. 
Hence, we are proud to work alongside DFF to drive forward this exchange.”

Tesla Ranks No. 1 on Made-in-USA Index

CHICAGO—The Tesla Model 3, made in Fremont, CA, is the 
most American-made vehicle for 2021, according to a study 
conducted by the website Cars.com. It’s the �rst time Tesla 
has topped the list, and also the �rst time an all-electric 
vehicle has come in at No. 1.

The annual list ranks the new vehicles that contribute most to 
the U.S. economy based on criteria ranging from U.S. factory 
jobs to parts sourcing. Five factors contribute to the ranking: 
assembly plant location; parts sourcing as determined by the 
American Automobile Labeling Act; U.S. factory employment 
relative to vehicle production; engine sourcing; and 
transmission sourcing.

The Tesla Model 3, assembled in Fremont, CA, is the most 
American-made vehicle for 2021.

“Tesla has now cemented itself �rmly on [our] American Made-Index (AMI), with the Model 3 and the Model Y taking the No. 1 
and No. 3 spots, respectively,” says Kelsey Mays, assistant managing editor and lead researcher on the project. “The 2021 AMI 
arrives against a backdrop of scarce inventory amid a microchip shortage and heightened consumer demand.

“Despite this, there remains a high consumer focus on buying American-made vehicles as the economy is still emerging from the 
effects of the pandemic,” explains Mays. “For those interested in making the biggest impact here, the index gives shoppers a 
way to purchase the most American-made vehicle.”

Other vehicles ranking high on the list include the Ford Mustang (No. 2), which is assembled in Flat Rock, MI, and the Jeep 
Cherokee, built in Belvidere, IL. In addition, four Honda vehicles assembled in Lincoln, AL, rank in the top 10.

Out of 344 models on the market for 2021, a total of 90 vehicles quali�ed for this year’s AMI. General Motors leads the way with 
19 cars on the index, followed by Honda (13), Toyota (12) and Ford (11). Nearly 50 percent of the vehicles are SUVs, followed by 
sedans or hatchbacks (28 percent) and pickup trucks (17 percent).

According to Mays, 72 percent of consumers consider a car’s U.S. economic impact a signi�cant or deciding factor in their 
vehicle purchase, which is 2 percentage points higher than in 2020.

“Even as the pandemic threat begins to wane, a third of respondents in 2021 still say COVID-19 has made them more likely to 
buy an American-built vehicle,” says Mays. “Up from just a quarter of respondents in 2020, 29 percent this year say that it’s 
‘unpatriotic’ to purchase a non-American-made vehicle.”
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ASSEMBLY IN  ACTION
Precise Motion Helps Rovers 
Gather Mars Samples, Photos
Many suppliers have equipment that has been used on one of 
the Mars rovers over the past 25 years. But, few companies 
have equipment on multiple rovers. Auburn, MA-based PI USA 
is one such company.
On the Curiosity Rover, 16 PICMA P-882–P-888 stack actuators 
precisely control feeder vibration in the rover’s sample handling 
system. This system consists of 32 sample chambers 
(including �ve that contain �xed references) arrayed around a 
sample wheel. The chambers are arranged in pairs with one 
actuator coupling each pair.
During sample collection, mineral powder is fed through a 
funnel into individual cells. The actuators ensure that the 
powder is shaken at variable amplitudes and frequencies in the 
range of 0.9 to 2.2 kilohertz to homogenize particle size or 
density segregation.

On the Curiosity Rover, 16 PICMA stack actuators precisely control 
feeder vibration in the rover’s sample handling system. Graphic 
courtesy NASA

PICMA monolithic piezo actuators are ceramic insulated and have a low operating voltage, with sub-millisecond response time 
and sub-nanometer resolution. The actuators are fully compatible with ultra-high-vacuum machines. Common applications 
include nanopositioning, valves and semiconductor equipment.

NASA’s testing of the actuators validated their performance at more than 100 billion cycles, easily qualifying them for use on the 
Curiosity. Since the rover landed on the red planet in August 2012, all of the actuators have reliably performed under the 
harshest of conditions.

Another rover experiment, called ChemCam, involves interplanetary laser-induced breakdown spectrometry (LIBS). This 
noncontact technique uses a powerful, pulsed infrared laser to induce optical emission from surface samples. Each laser pulse 
produces a visible, sparking �ash that is then evaluated by a �ber-coupled spectrometer. 

The major advantage of LIBS is it allows for remote testing of a geologic sample. Such testing, however, requires precise focus 
control of the rover’s telescope.

PI’s miCos MT Series linear positioning stage ensures this precision. Powered by a stepper motor, the space-quali�ed stage 
axially positions the telescope’s secondary mirror to accurately collect an optical return from the sample, as well as place the 
sample within geologic context.

For the Perseverance Rover, which NASA developed several years later, PI provided a more-compact miCos MT Series stage. 
This one controls the focus of the telescope on the rover’s SuperCam.

Two algorithms help determine the optimum focus position. One algorithm uses a continuous wave laser to illuminate the target, 
while a photodiode at the back of the telescope records the �uctuating intensity of the positioning stage.

The other algorithm is based on photos taken by a Remote Micro-Imager. This device looks for the maximum contrast between 
adjacent pixels in a small �eld of view at the center of the image.

MT micro stages are especially suited for integration in 
limited space environments. They can be used for 
precision high-resolution positioning of small 
components such as �bers, optical components and 
laser diodes. The stages are equipped with zero-
backlash ball bearings and a precision lead screw.

Perseverance’s SuperCam is placed on top of the rover’s 
Remote Sensing Mast to easily observe targets at far 
distances. It uses a color �lter to provide color 
information of all photographed surfaces, and features a 
four-times-higher-resolution detector than the 
ChemCam. 

SuperCam also uses additional algorithms and a more-
dynamic complementary metal-oxide semiconductor 
chip to improve image quality. 

For more information on precision motion technologies, 
call 508-832-3456 or visit www.pi-usa.us/en.

PICMA P-882–P-888 monolithic piezo actuators offer sub-millisecond 
response time and sub-nanometer resolution. Photo courtesy PI USA

CAM and CAD Software Bring Solid Growth to Alien Machine Worx
Some companies have a name that is intentionally meant to be 
unique. Others have a background story that is just as interesting 
as the name. Tim Fulton, founder of Phelan, CA-based Alien 
Machine Worx (AMW), is in the latter camp, having believed from 
day one that AMW would be “making things out of this world.”

In reality, AMW started manufacturing custom, one-off CNC parts 
when it opened in 2002. Within two years, the company began to 
fabricate ductile-iron differential covers for off-road vehicles. These 
covers keep wheels turning and protect gears from dirt and 
moisture. AMW also makes rugged and functional covers for 
vehicle components like breather manifolds, hubcaps and shifting 
knobs.

Increased business in early 2018 forced Fulton to �nd a way to 
improve machine shop and product-development e�ciency. 
However, his search ended quickly after learning the bene�ts of 
adding Dassault Systèmes SE’s SolidWorks CAM (computer-aided 
manufacturing) software to AMW’s existing SolidWorks CAD and 
SolidWorks Simulation programs.

With the help of SolidWorks CAM software, Alien Machine Worx 
workers can program and turn around a quote on a part in 45 
minutes. Photo courtesy Dassault Systèmes SE

“Having access to integrated CAM capabilities has really made a difference in helping us launch our product line, and ful�ll orders 
quickly and cost-effectively,” explains Fulton. “I love SolidWorks CAD, so I knew CAM would make a dramatic difference when it 
comes to tool-path programming and facilitating design changes.”

According to Fulton, without an integrated CAM system, it can take four hours to program a tool path for machining. With it, 
AMW can program and turn around a quote on a part in 45 minutes. SolidWorks CAM also maximizes machining uptime and 
enables the business to quickly turn quotes and parts around—even those the shop has never seen before.

“When a design change is requested to a part that has already been programmed, we only need to make a change to the CAD 
model because the programming automatically updates,” notes Fulton. “With other systems, that change would require going 
back to square one and reprogram the entire tool path.

“This gives us a real competitive advantage because most machine shops add programming time to their quotes,” continues 
Fulton. “But, we don’t have to charge for programming time at all.” 

Other things Fulton likes about SolidWorks CAM are its intuitiveness and capability to capture technical knowledge on frequently 
run or di�cult-to-machine parts. This information is then stored in the CAM database, making it easily available to all AMW 
employees, regardless of their level of experienced with CAM software.

Employees only need to select information on similar parts or a 
speci�c part and apply it to the model they are working on. This 
maintains quality while saving time. As proof, Fulton cites a 
tripling of AMW’s machining throughput in recent years, leading to 
a doubling in machine shop size.

For customers who have sketched their ideas out on paper, it’s 
easy to use the software to model the part and produce the data 
from which it can be machined,” says Fulton. “Our products are 
selling, our contract machining business is growing, and 
SolidWorks CAM is helping us both manage and sustain this 
growth.”

For more information on CAD and CAM software, call 781-810-
3000 or visit www.3ds.com.

Alien Machine Worx has fabricated ductile-iron differential 
covers for off-road vehicles since 2004. The covers keep wheels 
turning and protect gears from dirt and moisture. Photo 
courtesy Dassault Systèmes SE

Hydraulic Press Bulge-Forms Metal Tankheads

Evolution is inherent to the materials and equipment used in 
assembly, regardless of the product being made. For example, 
semi- and tank trailers increasingly feature composite-material 
components, along with those made of traditional steel or 
aluminum.

Wabash National Corp. (WNC) assembles its trailers with high-
quality stainless steel and aluminum parts. The company also 
uses formed-metal parts for its dry freight, refrigerated, platform 
and bulk-tank trailers, and dry and refrigerated truck bodies.

In 2019, WNC was in the market for a new hydraulic bulge 
forming press. This type of press uses hydraulic pressure to 
deform the steel piece in a nearly spherical shape with full 
symmetry.

Barb Yocum, lead manufacturing engineer at Walker Engineered 
Products (a division of WNC), says WNC reached out to 
Beckwood Press Co. for help to �nd the best machine for the 
application. Beckwood gladly took on the project, with its 
engineers designing a custom 3,500-ton press that was delivered 
in October 2019. WNC put the press to work almost immediately, 
forming stainless steel and aluminum tankheads with diameters 
up to 13 feet for the company’s tank and silo products.

Wabash National Corp. uses this 650,000-pound hydraulic 
press to bulge-form tankheads. Photo courtesy Beckwood 
Press Co.

“Beckwood [was fully] engaged and supportive during this project,” says Yocum. “Every step, from quoting to design, [they were] 
detailed, careful and worked hard to provide the press we needed for our operation.”

The press measures 285 inches by 216 inches, weighs 650,000 pounds and sits in a 6-foot-deep pit. Its 160-inch-square bolsters 
contain machined T-slots for use with a quick-die-change system featuring chain-driven die clamps and a bed trolley. The trolley 
transports dies up to 30,000 pounds across a 30-foot track via a push-button control station.

Equally impressive is the fact that the press is able to bulge-form using either air or water. This dual capability is speci�cally 
designed to accommodate WNC’s existing tooling and save the company money. 

An adjustable gib-guidance system ensures bed-to-ram parallelism throughout each stroke. Closed-loop pneumatic control 
allows WNC to form parts to speci�c dome heights while utilizing up to 750 psi of air pressure.

Polycarbonate guarding around the forming area enhances worker safety. Other safety features are hydraulically actuated die 
blocks that secure the ram during die changeover, and a collision detection system on each end of the trolley.

“This [bulge forming] press is one of the largest and heaviest machines we’ve ever built,” says Jeffrey Debus, president of 
Beckwood. “We have seen an increase in requests for presses of this magnitude. [Thankfully,] the extended ceiling heights and 
heavy crane capabilities of our new facility allow us to assemble, program, and test these machines in-house, which greatly 
expedites delivery to our customers.”

Established in 1985 in Lafayette, IN, WNC is a diversi�ed industrial 
manufacturer that also makes liquid transportation systems, 
structural composite panels, and specialty food grade and 
pharmaceutical equipment. The company is well known for its 
industry innovation (more than 300 patents) and durable products.

Beckwood offers both standard and custom presses, as well as 
automation equipment for nearly every industry. Recent 
innovations include Triformline precision forming equipment, 
EVOxline servo-electric presses and a line of temperature-
controlled presses for compression molding, and hot forming and 
superplastic forming.

For more information on hydraulic presses, call 800-737-0111 or 
visit www.beckwoodpress.com.

Made of stainless steel or aluminum, the tankheads measure 
up to 13 feet in diameter. Photo courtesy Wabash National Corp.
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FASTENING AND JOINING

John Sprovieri // Chief Editor

A new process, injection lap 
riveting, is showing promise for 
joining dissimilar metals.

Injection Lap Riveting

Bus bars are an essential 
component of electric vehicles. This 
metallic strip or bar ef�ciently 
distributes electrical power from 
high-energy battery packs to 
electric motors and other devices.

Photo courtesy Nissan Motor Co.

B us bars are an essential component of electric vehicles. This metallic strip or bar e�ciently distributes electrical power from 
high-energy battery packs to electric motors and other devices. Usually uninsulated, bus bars must have su�cient stiffness 

to be supported in air by insulated pillars. This helps cool the conductors and enables engineers to tap in at various points 
without creating a new joint.

Bus bars are typically produced by stamping copper sheets. However, because aluminum is both lighter and cheaper than 
copper, engineers would like to use that metal for bus bars. The only problem with that idea is that aluminum has less current-
carrying capacity and higher impedance than copper due to its greater electrical resistivity.

To get the best of both worlds, engineers are developing bus bar assemblies that use both metals. These hybrid bus bars 
combine the excellent electrical conductivity of copper with the low density and cost of aluminum.

Of course, creating a hybrid bus bar raises the challenge of how to connect the two materials easily and effectively without 
causing electrical disruptions. Existing options consist almost exclusively of threaded fasteners and welding technologies. 

Advantages and Limitations

Self-Pierce Riveting vs. Injection Lap Riveting

Self-pierce riveting (right) is a cold joining process for fastening two 
or more sheets of material. During assembly, the rivet is driven into 
the material stack at a controlled force, piercing the top layer or 
layers. The rivet radially expands into the bottom layer or sheet, 
under the in�uence of a die, forming a strong mechanical interlock. 
The rivet does not break through the last material.

Injection lap riveting (left) is similar, but its joining principle is based 
on plasticity and friction without fracture and formation of the 
surfaces. The process involves two consecutive operations. First, a 
dovetail ring hole is machined in the lower sheet. Then, a semitubular 
rivet is pressed through the upper sheet into the hole in the lower 
sheet.

Illustration courtesy University of Lisbon

Threaded fasteners are the most widespread technology due to their high reliability and ease of assembly and disassembly. But, 
fasteners can create nonuniform contact pressures, which can distort current �ow. Mechanical and thermal loading can loosen 
threaded fasteners, causing electric disruptions. And, panel boards and busway enclosures offer limited room for threaded 
fasteners.

The chief technologies for welding copper and aluminum are laser welding and friction stir spot welding. But, the effectiveness of 
welding is limited by the different chemical, mechanical and thermal properties of the two materials and by the creation of hard 
and brittle intermetallic compounds.

Clinching and self-pierce riveting are also being considered for assembling hybrid bus bars, because they can produce the joints 
in a single operation at ambient temperature, without the need to drill or punch holes in the materials. However, these processes 
can introduce distortions in the electric current due to material protrusions above and below the sheet surfaces. And, as with 
threaded fasteners, self-piercing rivets add a third material to the mix.

In 2019, a team of researchers at the University of Lisbon in Portugal developed a novel method for assembling hybrid bus bars 
without protrusions and additional materials. Their method combines electrical discharge machining, bending and sheet-bulk 
compression to obtain form-�t joints that are enclosed within the thickness of the overlapped sheets. The process is effective, 
but requires a multistage sequence of forming operations.

“The process can be easily included in a progressive press-tool system,” says Paulo Martins, Ph.D., a professor of mechanical 
engineering at the University of Lisbon who helped develop the new process.

Injection Lap Riveting

The researchers found that the dovetail holes in aluminum 
sheets behave as die cavities into which the shank length 
of the rivet �owed. The rivet completely �lled the holes 
with inclination angles of 15 and 30 degrees, but un�lled 
material pockets were visible in the holes with an 
inclination angle of 45 degrees. Although the undercut is 
larger for the 45-degree inclination angle, the un�lled 
pockets justify the choice of smaller inclination angles, 
such as 30 degrees. Smaller angles are also advantageous 
since less force is needed to install the rivet.

Illustration courtesy University of Lisbon

Now, Martins and his research team have introduced another new 
method for joining copper to aluminum: injection lap riveting. The new 
technique can be used to assemble hybrid bus bars or any other 
application involving two overlapping metal sheets.

The process is carried out in two stages at ambient temperature. First, 
a dovetail ring hole is machined in the lower sheet. Then, a semitubular 
rivet is injected through the upper sheet into the dovetail hole of the 
lower sheet to obtain an interlocking connection. The working principle 
is based solely on plasticity and friction, in contrast to self-pierce 
riveting, which relies on plasticity, friction and fracture to allow the rivet 
to create an undercut while it is pierced through the sheets.

Compared with self-pierce riveting, injection lap riveting has many 
advantages, according to Martins. These include:

 The absence of material protrusions above and below the sheet 
surfaces.

 Rivets can be made from the same materials as the sheets they 
are joining, which is of paramount importance in hybrid bus bars.

 There is no upper limit on the total thickness of the sheets to join.

 The thinner or softer sheet does not need to be placed on the 
punch side of the assembly.

 There is no need of two-sided access to the assembly, if the lower 
sheet is thick and stiff enough to withstand the injection of the rivet 
with little or no plastic deformation.

The main disadvantage of injection lap riveting is that it’s a 
two-stage operation, due to the need to drill the dovetail 
holes, concedes Martins. That makes the process slower 
than self-pierce riveting.

The main process parameters are the inclination angle of the 
dovetail hole; the depth of the hole; the thickness of the 
dovetail recesses; the inner and outer diameter of the hole; 
and the shank length of the rivet.

Although the process is con�ned to the laboratory at the 
moment, Martins is optimistic that it could soon be deployed 
on assembly lines. “The chances of this process becoming a 
commercial technology are good if the cutting tool concept 
we created for machining the dovetail holes can be 
successfully integrated into existing sheet-metal processing 
equipment,” says Martins. “We are working on this.”

Martins adds that the technology can be applied to more 
than just bus bar assemblies. “Injection lap riveting is 
applicable to the assembly of any overlapped metal sheets 
made from similar or dissimilar materials,” he says.

Electrical testing found that the riveted joints produce less 
electrical resistance than comparable joints fastened with a nut 
and bolt.

Illustration courtesy University of Lisbon

Testing the Process

To test out their new process, the researchers 
machined a series of dovetail holes in 5-millimeter 
thick aluminum sheets (AA 6082) with a special-
purpose cutting tool. The depth of the hole was 
varied at 3 or 4 millimeters, and the inclination 
angle was set at 15, 30 and 45 degrees. The inner 
and outer diameters of the holes were kept 
constant, as was the thickness of the dovetail 
recesses.

The cutting tool consists of two inclined cutters 
controlled by springs that will progressively open 
to deepen the dovetail holes as the upper table 
moves down. The tool can be easily attached to a 
drilling machine or milling machine. The design of 
the tool is �exible and allows easy and fast 
replacement of the inclined cutters for 
sharpening.

For their injection lap riveting process, the researchers invented a new cutting 
tool. It consists of two inclined cutters controlled by springs that will progressively 
open to deepen the dovetail holes as the upper table moves down. The tool can be 
easily attached to a drilling machine or milling machine.

Illustration courtesy University of Lisbon

Although the undercut is larger for the 45-degree inclination angle, the un�lled material pockets justify the choice of smaller 
inclination angles, such as 30 degrees, says Martins. Smaller inclination angles are also advantageous since less force is needed 
to install the rivet.

Shear and pull-out testing revealed that holes with a depth of 4 millimeters outperformed holes with a depth of 3 millimeters. 
The maximum forces that were measured in both tests correspond to collapse by shearing or by detachment of the rivets from 
the sheets. 

Electrical testing found that the riveted joints produce less electrical resistance than comparable joints fastened with a nut and 
bolt. 

The semitubular rivets were machined from electrolytic copper 
rods 10 millimeters in diameter. The shank length of the rivets 
was calculated to ensure complete �lling of the holes.

Next, the researchers installed the rivets into the holes with a 
press. After assembly, some test joints were halved lengthwise 
for cross-sectional analysis. Some joints were subjected to pull-
out and shear tests, and other joints were tested for current 
�ow.

The researchers found that the dovetail holes in the aluminum 
sheets behave as die cavities into which the shank length of the 
rivet �owed. The rivet completely �lled the holes with inclination 
angles of 15 and 30 degrees, but un�lled material pockets were 
visible in the holes with an inclination angle of 45 degrees. 
These pockets result from deformation of the hole and are not 
critical if the joints are to intended for purely mechanical 
connections. However, such pockets are detrimental for 
electrical connections, as in hybrid bus bars, because they 
create additional resistance to current �ow.

Engineers are developing bus bar assemblies comprised of 
copper and aluminum. These hybrid bus bars combine the 
excellent electrical conductivity of copper with the low density 
and cost of aluminum.

Photo courtesy Amphenol
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ADHESIVE BONDING

Francesca Cavezza, Ph.D.// Development Chemist // Arteco NV // Brussels, Belgium

Surface preparation of aluminum 
plays an important role in the 
durability of bonded joints.

Bonding Aluminum in 
Automotive Assembly

D uring the past decade, the average amount of aluminum in passenger cars has doubled. Based on the latest designs, this 
trend will continue in the coming years.

However, switching from steel to aluminum is not straightforward. For example, aluminum is 50 percent lighter than steel, but it 
has an average elastic modulus of 70 gigapascals, while that for steel is 207 gigapascals. As a result, aluminum parts are 
typically 40 percent thicker than their steel counterparts.

Aluminum alloys are not easily spot-welded. They have low electrical resistance, a stable and nonconductive oxide layer, and a 
tendency to interact with the electrodes. In addition, the heat from the welding process can weaken the parts, particularly their 
fatigue strength. 

In lieu of welding, automakers are increasingly using structural adhesives for assembly, either alone or in combination with 
mechanical fasteners. For example, the body-in-white of the Mercedes S-Class coupe has more than 100 meters of structural 
bonds, and the BMW 7 series contains more than 10 kilograms of structural adhesive.

Besides structural applications, automakers are using adhesives in other body-in-white applications. “Anti-�utter” adhesives 
reduce vibration between outer and inner body panels. Such adhesives are commonly used on horizontal panels, such as the 
hood, trunk lid and roof. Adhesives are also used to join and seal the hem �ange areas on doors, hoods and tailgates. 

Advantages and Limitations
Adhesives offer signi�cant advantages over 
other joining techniques. Adhesive bonding does 
not interfere with the aluminum metallurgy or 
create thermally or mechanically weakened 
zones. Stress is distributed uniformly over the 
whole bonded area, which increases the static 
and dynamic stiffness of the vehicle structure. 
Since the body structure is more rigid, the 
resonant frequency modes will be higher and the 
structural damping faster. As a result, the vehicle 
will have better noise, vibration, and harshness 
characteristics. When used in combination with 
other joining techniques, adhesives improve 
crash performance and fatigue strength. 
Adhesives also enable the joining of dissimilar 
materials, and by isolating different metals, they 
protect against galvanic corrosion.

Removing the weak 
boundary layer is 
particularly 
important to a good 
bond. This layer is 
formed at the 
interfacial region of 
an adhesive joint, 
causing the joint to 
fail at lower stresses 
than expected. It 
includes oxides and 
contaminants, such 
as lubricants, from 
various 
manufacturing 
processes.

Illustration courtesy 
Free University of 
Brussels

Aesthetics are another advantage of adhesive bonding. There are no visible weld seams or rivet heads, so adhesive bonding can 
minimize or eliminate secondary operations such as grinding and polishing. Yet another bene�t is gap �lling. Adhesives can 
bridge large gaps between panels and improve the overall appearance of the assembly. In many cases, joining and sealing 
operations can be combined.

Adhesive bonding entails some disadvantages, too. Among the most signi�cant is the durability of adhesive joints when exposed 
to harsh environmental conditions. Another issue is that the substrates may need to be pretreated to achieve strong, durable 
bonds, especially with aluminum alloys. As with welded joints, bonded structures cannot be easily dismantled for repairs. And, in 
many cases, the joint may need to be supported until the adhesive has cured, which can slow down production. This is one 
reason why structural adhesives are typically used in combination with another joining methods, such as riveting.

Surface Contaminants
Adhesives can be used on aluminum sheets, 
extrusions and castings. Regardless of the 
form, the aluminum surface must be treated to:

 Remove weak boundary layer formed by 
heat treatment or exposure to humidity, 
airborne contamination, oil and grease.

 Enhance molecular contact between the 
adhesive and the substrate to promote the 
formation of intrinsic adhesion.

 Create a continuous �lm on the oxide layer 
that is stable over a wide pH range, protects 
against hydration, and creates a barrier against 
corrosion.

Removing the weak boundary layer is 
particularly important. This layer is formed at 
the interfacial region of an adhesive joint, 
causing the joint to fail at lower stresses than 
expected. This layer includes oxides and 
contaminants, such as lubricants, from various 
manufacturing processes. Surface preparation 
will most likely not remove this contamination 
completely, but it will produce a surface that will 
be less affected by cohesive weakness. 

One characteristic of aluminum after rolling is the so-called near-surface deformed 
layer (NSDL). When the roller is biting the surface of the metal, it can initiate cracks 
in the oxide layer. As the sheet exits the roller, mill metal or intermetallics can stick 
to the roller’s surface. In successive rolling cycles, these particles get redeposited on 
the surface of the sheet and create even more imperfections or cracks in the oxide 
layer.

Illustration courtesy Free University of Brussels

To produce aluminum sheets, aluminum undergoes a rolling process, either hot or cold. Lubricants are applied to keep the rollers 
and the workpiece separated. This minimizes friction and reduces the risk of damage to the surface of the sheet. The lubricants 
are typically para�n-based and are volatilized during annealing or by natural evaporation. However, the rolled surface can still 
have a certain degree of contamination, which must be removed via degreasing.

Aluminum is very reactive and has a high a�nity for oxygen. When it is exposed to air, a thin layer of oxides will instantaneously 
form on the surface.

If the oxide layer forms at a temperature below 375 C, it will consist of a thin, amorphous layer of Al2O3, 1 to 2 nanometers thick, 

covered by hydrated surface oxides and hydroxides. All totaled, the oxide layer can be 2 and 60 nanometers thick. Oxidation and 
hydration can be accelerated by the presence of alkaline and alkaline earth elements, such as lithium, sodium and magnesium, 
segregated at the surface or at the metal-metal oxide interface. Magnesium, in particular, can migrate to the surface during heat 
treatment. Aluminum hydroxides are actually good for interaction with the acid polar sites of polymers. However, hydration may 
reduce overall adhesion performance, since it creates weaker basic sites on the top surface. 

If the oxide layer forms at a temperature above 400 C, the amorphous oxide may crack due to thermal expansion and crystalline 
Al2O3 can be formed. This can have a detrimental effect on total adhesion. The presence of magnesium also promotes 

crystalline oxide growth.

Cleaning and Pretreatment

Another characteristic of aluminum after rolling is the so-
called near-surface deformed layer (NSDL). When the roller is 
biting the surface of the metal, it can initiate cracks in the 
oxide layer. As the sheet exits the roller, mill metal or 
intermetallics can stick to the roller’s surface. In successive 
rolling cycles, these particles get redeposited on the surface 
of the sheet and create even more imperfections or cracks in 
the oxide layer. This process creates a layer on the surface of 
the aluminum that is different from the underlying metal. 
This layer is the NSDL.

The thickness of the NSDL varies between 1.5 to 8 microns, 
depending on the rolling mill. An NSDL can form during both 
hot and cold rolling. There is a strong correlation between the 
presence of an NSDL and the susceptibility to �liform 
corrosion for 3xxx and 5xxx aluminum alloys. 

The role of coupling agents is to improve the degree of cross-
linking in the interface region to increase chemical bonding. 
Silanes, the most common coupling agent, can form chemical 
bonds with both the substrate and the adhesive.

Illustration courtesy Free University of Brussels

There are several theories about why adhesive adheres to aluminum. These include 
mechanical (a), adsorption (b), electrostatic (d) and diffusion (c).

Illustration courtesy Free University of Brussels

Before pretreatment, the aluminum substrate should be cleaned of residual oil, dirt and surface oxides. For 5xxx alloys, the main 
requirement for cleaning, besides removing organic residues, is to ensure the removal of magnesium-rich oxides, which can have 
a detrimental effect on the adhesion of coatings.

The most used cleaning method for aluminum sheets in the auto industry is a mixed-acid process. The aluminum is bathed in a 
mixture of sulfuric, phosphoric and hydro�uoric acids at a temperature of 50 to 70 C. This removes the NSDL and makes the 
metal more resistant to corrosion.

After cleaning, the aluminum is given a pretreatment to modify the surface chemistry, improve adhesion and boost corrosion 
resistance. There three types of pretreatment:

 Metal ions and inorganic molecules, which react with, or precipitate on, the oxidized aluminum to form a mixed oxide layer.

 Coupling agents, which promote adhesion.

 Anodization, which modi�es the aluminum oxide.

In the automotive industry, the most widely used metal ion treatments are conversion coatings based on titanium �uoride or a 
mixture of titanium �uoride and zirconium �uoride. The treatments can be applied with immersion, spray or no-rinse processes. 
The advantage of these coatings is their speed and simplicity. They can dry in place, and they can be applied at low 
temperatures. 

To obtain even better adhesion and to attain a homogeneous coating, organic additives can be added to the conversion baths. 
These additives include polyacrylic acid, phenol phosphate, silanes and chelating agents, such as amino trimethylene 
phosphonic acid. 

Among coupling agents, silanes are used the most. The role of coupling agents is to improve the degree of cross-linking in the 
interface region to increase chemical bonding. Silanes can form chemical bonds with both the substrate and the adhesive. The 
advantage of silanes is that they are simple and stable, due to their covalent cross-linked structure. They also improve surface 
wettability. The one drawback of silanes is their relatively short shelf-life. 

Organophosphonic acid-based coatings are also used as coupling agents. Organophosphonic acids form very stable monolayers 
on aluminum alloys covered with a thin oxide �lm. The presence of phosphonate monolayers enhances adhesion with aluminum 
oxide. These acids can be applied via dip coating or spraying.

Another pretreatment is anodization. Anodizing is an electrochemical process that converts the metal surface into a durable, 
corrosion-resistant, anodic oxide �nish. And, the porous surface provides adhesion to adhesives and primers. Anodizing is 
accomplished by immersing the aluminum in an acid electrolyte bath and passing an electric current through the medium.

The advantage of anodization is that it creates a pure aluminum oxide surface. It’s more environmentally friendly than other 
pretreatments, and the thickness and morphology of the �nished oxide can be easily controlled. On the other hand, it’s also more 
expensive and di�cult to apply in high-volume production.

Filiform corrosion is a form of atmospheric corrosion that occurs under organic coatings in the form of narrow interconnected thread-like 
�laments. This diagram shows the process of initiation (a) and propagation (b) of �liform corrosion on aluminum.

Illustration courtesy Free University of Brussels

Mercedes employs anodization on its CLS class sedan. It’s also used on the Lotus Elite and Opel Speedster sports cars.

After pretreatment, a stamping lubricant is usually applied to the metal to improve formability and to protect the substrate prior 
to bonding. The amount of oil applied is approximately 0.9 gram per square meter. However, if the oil is not a dry-�lm lubricant, 
there will be a nonhomogeneous distribution on the surface due to run-off. 

These lubricants are not necessarily removed at the stamping plants, so it’s important for the adhesive to be compatible with 
them. The adhesive must be able to either displace or absorb any lubricant if it is to form a strong bond. For example, certain 
epoxies can displace and absorb oil.

Several studies have shown that stamping lubricants can adversely affect joint strength. For example, one study showed that 
joint strength decreased as the amount of lubricant increased when bonding 6111 aluminum alloy to high-strength-steel. 
Another study found that 2.21 grams per square meter of hydrophobic lubricant was enough to adversely affect bond strength.

The average amount of aluminum in passenger cars has doubled during the past decade. Photo courtesy Jaguar Land Rover

Environmental Degradation
One of the main drawbacks of adhesive joints is their long term durability when exposed to environmental conditions.

Water can enter a bonded joint by bulk diffusion through the adhesive, interfacial diffusion along the interface between the 
adhesive and substrate, and by capillary action through cracks or defects in the adhesive or conversion layer. It can adversely 
affect the system by either modifying the adhesion properties or by displacing the adhesive at the interface.

Once water reaches the joint, there are several ways in which it can affect the adhesive. These include:

 causing plasticization.

 causing the adhesive to crack, craze or hydrolize.

 attacking the adhesive-adherent interface.

 causing stress due to swelling.

In some cases, this damage is reversible when the joint dries. In other cases, the damage is irreversible.

This is why pretreatment is so important. Creating primary bonds between the adhesive and the substrate greatly improves the 
strength the joint.

Humidity can be just as detrimental to adhesive bonds as water. For example, one study exposed aluminum joints bonded with 
various structural adhesives to 100 percent relative humidity at a temperature of 50 C. The researchers found that joint strength 
decreased signi�cantly, but it would partially recover when humidity was decreased. 

Corrosion protection depends on the adhesion of the coating layer to the substrate. When the bond between the coating and the 
substrate is strong, water cannot penetrate to the interface and corrosion does not develop fast. However, when the bond is 
weak, the corrosion can easily propagate at the interface. 

One study looked at the effect of long-term salt spray on the strength of lap-shear aluminum joints bonded with hem-�ange 
sealant. One set of joints was treated with a zirconium-titanium coating; another was bare aluminum. The study found that 
initially, the zirconium-titanium coating provided better corrosion protection than bare aluminum. However, in the long term—
more than 1,400 hours—the coating provided worse protection than the bare metal.

Filiform corrosion is a form of atmospheric corrosion that occurs under organic coatings in the form of narrow interconnected 
thread-like �laments. It was observed for the �rst time in the late 1960’s where it occurred around rivet heads and the edges of 
the aluminum skins on aircraft exposed to aggressive tropical environments.

In the case of polymer layers on nonconductive oxide surfaces, as on aluminum alloys, �liform corrosion is due to anodic 
delamination. The loss of adhesion is caused by the anodic dissolution of the substrate. The main environmental factors that are 
crucial for the initiation and proliferation of this form of corrosion are relative humidity above 80 percent, the presence of 
aggressive ions such as chorine, and defects in the protective coatings.

Automakers are increasingly using structural adhesives to assemble aluminum parts, either alone or in combination with mechanical 
fasteners.

Photo courtesy ThyssenKrupp AG

Stresses and Durability
main advantages of adhesive bonding is that it distributes stress over a large area. However, that does not mean engineers can 
ignore the issue of stress. Applying a stress will cause an adhesive bond to degrade at a faster rate than an unstressed bond, 
especially if the bonds are subject to high loads for prolonged periods. 

Bonded joints can be exposed to both static and dynamic stresses. These stresses are not only due to external loads. They can 
originate from adhesive shrinkage after curing, adhesive swelling due to water adsorption, or from a thermal mismatch between 
the adhesive and the substrate. Moreover, stress can also accelerate other processes, such as the rate of diffusion of moisture 
in the joint. 

Stress-durability testing is recommended to verify the performance of the joint design and adhesive selection. For example, one 
study looked at the effect of environmental exposure on the fatigue strength of mild steel joints bonded with various adhesives. 
Double lap shear joints were kept under different loading and environmental conditions for eight years. The researchers found 
that the adhesive used had a major impact. Some formulations showed excellent durability, while others were adversely 
affected by the environment. The adhesives that showed better performance were the ones cured with polyamide hardeners 
and those with high initial strength and Young’s modulus. 

Editor’s note: The following people also contributed to this article: Matthieu Boehm, research scientist, Constellium Technology 
Center, Voreppe, France; Herman Terryn, Ph.D., professor of surface science and engineering, Free University of Brussels; and 
Tom Hauffman, Ph.D., associate professor of chemistry, Free University of Brussels.

This article is a summary of a much longer research paper. To read the complete paper, click here: https://bit.ly/36hNpRv.
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PARTS MARKING

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

Durable materials and proven 
printing methods ensure a high-
quality label for any size part.

With Labels 
and Label 
Printers

WHAT'S NEW

A worker carefully applies 
thermal-transfer-printed 
labels onto small stepper 
motors. Each vinyl cloth 
label is topcoated and 
features a repositionable 
rubber-based adhesive. 

Photo courtesy Brady Corp.

L ike workers in other industries, those on assembly lines can never afford to take the wrong things for granted. Assuming 
that automation will always be reliable or that just-good-enough products will keep customers coming back de�nitely shows 

a lack of foresight.

Another thing that assembly line workers should not take lightly is part labeling. Improperly applied labels make it harder for 
fellow workers to clearly see important information from any angle. Such labels also make it more di�cult to scan the label bar 
code, which is an essential step for full part traceability and bringing up key part information on an HMI for the worker to validate.

“Accuracy is very important when labeling any part, regardless of its size,” says Tracy Tenpenny, vice president of sales at 
Tailored Label Products (TLP). “The label inside a car door jamb may be easier to apply than a label placed on a small switch, but 
both need to be done properly. A manual approach could work in either case. For the switch, a 3D-printed �xture could be set up 
to keep each label in place as the worker pushes the small part against it.”

Recently, an electric vehicle (EV) manufacturer’s exponential growth required it to �nd a label supplier with a proven record of 
adaptability. The manufacturer contacted TLP, which tested the construction of the customer’s current thermal transfer label, 
before introducing and testing an alternative label construction based on EV industry performance requirements.

TLP performed this testing in its own lab, as well as with a third party. According to Tenpenny, the results showed TLP’s alternate 
material outperformed the incumbent label and that the latter failed several performance requirements. Better yet, TLP’s 
alternate material costs 31 percent less.

Technology keeps advancing on both the label and label-printer side, and that’s a great thing. It not only lessens the challenge 
manufacturers face when �nding the right printer to make the best labels for an application. It better enables them to properly 
and e�ciently apply these labels to as many parts as needed.

How It’s Made Matters

Various types of wiring and 
tubing in electrical panels are 
labeled for easy identi�cation 
by workers. 

Photo courtesy Max USA Corp.

“Think of a label as a sandwich with several thin layers,” explains Ali Arghavani, global product manager for product identi�cation 
at Brady Corp. “At the bottom is the release liner, and above that is the pressure-sensitive adhesive, the �lm and topcoat.”

The pull-off liner keeps dust and debris away from the adhesive, which a�xes the label to the part. But, the real backbone of the 
label, according to Arghavani, is the �lm, also known as the face stock. Labels are made with multiple layers to meet customer 
needs depending on their applications, many of which are unique and complicated.

“The topcoat serves as the background for printing,” notes Arghavani. “Printed characters include text, numbers, 1D or 2D codes, 
images and logos. Sometimes, end-users even place an RFID tag between the adhesive and �lm for part-tracking applications.”

Adhesive formulations are proprietary, but usually based on a primary material of rubber, acrylic or both. The bene�ts of rubber-
base adhesives include lower cost and excellent adhesion to low-energy surfaces, especially plastics. On the downside, these 
adhesives aren’t well-suited for hot or cold temperatures, or environments where they are exposed to plenty of sunlight.

Acrylic adhesives, in contrast, can withstand a wide temperature range, and resist most chemical solvents and UV light. They are 
di�cult to remove and provide great long-term adhesion to nonplastic substrates like metal, glass and ceramic.

“We have hundreds of adhesive formulations to pick from to ensure proper label bonding to a substrate,” notes Matt Luger, global 
product manager for benchtop printers at Brady. “Having this ability is great when the application involves sticking a label to a 
part made of a low-surface-energy plastic like polyethylene or a highly textured surface.

“For each part-labeling application, we meet with the manufacturer and get answers to speci�c questions like: Which 
environmental conditions will the plastic be exposed to, and will it need approval by any standards or testing agency like UL,” 
Luger continues. “We then select a label material and adhesive that has gone through extensive testing and meets the 
customer’s unique application.”

To increase end-user �exibility, suppliers offer labels with permanent, removable, repositionable or temperature-speci�c 
adhesives. A permanent adhesive is nearly impossible to remove without damaging or distorting the label that has been applied. 
Before choosing this type of adhesive, the end-user needs to consider the type of substrate being labeled, as well as how much 
the adhesive will be exposed to UV light, moisture and extreme temperatures.

Removable adhesives leave behind little to no residue when removed and do not damage the substrate. Labels with 
repositionable adhesives are kind of like sticky notes: They allow the worker to remove and reposition the label as many times as 
needed to get it in the exact spot. Such labels are typically used on large products that need a �at, even application.

Some labels feature an adhesive that only stays adhered to the part surface when the ambient temperature is within a speci�c 
range. An all-temperature adhesive, on the other hand, allows the label to be applied to a surface at temperatures below 
freezing.

“Environmental regulations increasingly present a challenge for suppliers to develop the best adhesive that adheres well to the 
substrate,” notes Tenpenny. “In California, for example, Proposition 65 lists 850 chemicals that require new warning labels if used 
in any product, including adhesives, because of their health risks. Our reaction has been to work more closely with material 
suppliers and do more lab testing to offer end-users the best alternative product. One that performs as needed and still meets 
the regulation.”

The label �lm can be made of one of several materials, according to Arghavani. These include paper, polyester, cloth, vinyl, 
polyimide, polypropylene, polyole�n, acrylic, polycarbonate and other materials that can withstand heat, cold, moisture and 
chemicals.

As for the label topcoat, it is covered with a coating either before or after markings are printed. This coating improves the 
printability of a face material by enhancing its ink receptivity or promoting adhesion between the face material and ink during 
printing. Custom-made labels from a third party often feature a post-print-applied coating (gloss or matte laminate, lacquer or 
varnish) to extend label life.

Printing Methods

Manufacturers have several printing methods to choose from when it comes to label printers. The most common methods are 
thermal transfer, direct thermal, ink-jet and laser, with each having its own bene�ts and drawbacks. Many printers come in large-
format, tabletop and handheld versions to give end-users even more options.

In thermal transfer printing, a linear transfer printhead heats a resin or wax ribbon to transfer markings to the label material. This 
high-cost ribbon makes thermal transfer printing, in general, a more expensive process, but, it is also fast and durable.

In direct thermal printing, the printhead heats the label material itself to make the markings. The process is recommended for 
labels that are used in controlled environments and require a short life span. Parts in high turnover inventory or shipping labels 
are common applications.

The main drawback of direct-thermal-printed labels is they can’t withstand excessive heat. One supplier claims that such labels 
on parts stuck in a truck in excessive heat will completely turn black.

“Thermal transfer may or may not be more expensive than direct thermal, depending on the substrate and the ribbon used,” says 
Tenpenny. “However, thermal transfer labels de�nitely offer greater permanency and better resistance to abrasion, extreme 
temperatures and cleaners. They also perform great on high-surface-energy substrates like clean painted metals and 
nontextured plastic.”

Max USA Corp. makes several thermal transfer label printers, including the LETATWIN and BEPOP series. The LETATWIN MAX 
LM-550A printer marks vinyl and heat shrink tubing, and MAX brand tape for wire and electrical panels used in various machines 
throughout a plant.

Steve Metcalf, national account executive at Max USA, says the printer has an enhanced feeding system that provides end-
users with a marking speed of up to 1.5 inches per second. It is also capable of half-cutting tubing so a person can then manually 
tear the tubing in half. The depth of the half-cutting mechanism is easily adjusted from half-cut to full-cut. Ribbons are available 
in black and white for the LM-550A.

“Manufacturers are the largest users of our tabletop BEPOP machines, especially companies that make injection-molded and 
metal parts or subassemblies,” says Metcalf. “Our labels go directly onto these parts, which tend to be small, but can measure up 
to 8 inches high and 78 inches long. Labels are also used on front and back vehicle windshields.”

This industrial generator showcases several thermal-transfer-printed labels, including one 
designed for harsh environments, one with a bar code and a warning decal. 

Photo courtesy Tailored Label Products

Electronics manufacturers 
regularly use the A8500 
machine, which accurately prints 
and applies labels, and also 
offers Industry 4.0 connectivity. 

Photo courtesy Brady Corp.

The BEPOP CPM-100HG5 printer makes 4-inch-wide labels and safety signs. It combines four-color process technology with PC-
EX software to produce multiple-spot or full-color outputs. The software contains more than 1,400 symbols and templates that 
are easily imported and printed on the white tape roll.

“Another bene�t is information from an end-user’s database can be saved in the comma-separated values (CSV) format and 
directly linked to its label designs,” explains Metcalf. “The unit prints high-de�nition labels at 400 dpi to provide visual clarity of 
the smallest font size and all graphics.”

Introduced last year, the Brady A8500 thermal transfer print-and-apply system accurately prints and applies labels. Electronics 
manufacturers are the biggest users of this machine, according to Arghavani.

“It consistently prints and applies polyimide labels that can resist the entire PCB production process,” claims Luger. “High-
resolution 600-dpi labels as tiny as 4 millimeters by 3.18 millimeters are accurately applied on PCBs at a cycle time quick enough 
to keep up with the pace of surface mount production lines. In addition, the printer can be installed anywhere along the line and 
receive label data from most ERP systems.”

Ink-jet printers spray thousands of droplets of ink onto the label to form text or an image. Droplet size and color can be altered to 
produce sharp, photo-realistic images. The printer’s dots per inch (dpi) measurement tells users how many droplets can �t along 
a single inch on the page. A higher dpi means the printer makes smaller individual dots and a sharper image.

On the plus side, ink-jet printers, cartridges and supplies are more available, and therefore cheaper, than their thermal 
counterparts. However, ink-based markings lack durability, and may smudge, stain, and run when exposed to moisture, sunlight, 
humidity and routine use. Another negative is these printers typically have more moving parts than thermal printers, increasing 
the chance of breakdowns that require repair or replacement.

Arghavani says that ink-jet printing is used for labels made of paper, vinyl or polyester. Brady’s extensive ink-jet printer offerings 
include the BradyJet J2000. This printer has a maximum label and tape width of 4 inches, with an output of up to 3,000 labels 
per day, depending on the label size. On-demand, mid-volume ink-jet capability allows users to create photo-quality color labels in 
a single pass. Even more impressive, according to Arghavani, the J2000 offers a wide range of color combinations.

Laser printers use colored powder and a laser to create markings on the label. The markings are clean and of a high de�nition, 
but need to be laminated to resist smudging, smearing and chemicals. Another problem is the high temperature of the printer’s 
fuser station can cause adhesive bleeding from the label, resulting in media jams until the adhesive residue is removed.

The biggest drawback is laser printers only use label-sheets. This means a whole sheet must be passed through the printer, 
even if the end-user wants print just one or two labels. Running the sheet back through to print the unused labels is not 
recommended, as it could jam the printer.

In-House vs. Outsourcing

Although choosing the best label printing method is an important decision for a manufacturer to make, it sometimes becomes a 
moot point. This happens when outsourcing label printing proves to be an easier, more reliable or more cost-effective approach.

Printing in-house does have its advantages. It allows assemblers to print labels in small quantities, vary the information printed 
on the label, and change label materials and speci�cations as needed. However, printing in-house requires an investment in 
hardware, software and training. Plus, printing and verifying label information adds time to the assembly process.

The advantage of buying preprinted labels is it requires no capital investment, and the quality of the labels is guaranteed. Should 
labeling requirements change, though, a manufacturer may be stuck with unusable inventory.

TLP has preprinted labels for automotive, industrial-equipment, aerospace, hydraulic-power and robotic-drive manufacturers 
since 1984. Tenpenny cites harsh application environments, di�cult-to-label surfaces and the need for complex label prototypes 
as common reasons why companies turn to TLP.

“We are an engineering-based company that happens to manufacture labels and die-cut adhesives,” explains Tenpenny. “Our 
team is comprised of label and adhesive experts, including on-site mechanical and electrical engineers who are trained and 
experienced to look at each application from the ground up.”

Tenpenny attributes much of TLP’s success in recent years to a process the company follows called TAP3, which is short for 
Tailored Assessment of Production Printed Parts. He de�nes TAP3 as a rigorous step-by-step action plan focused on �ve things: 
data gathering, plant audits, speci�cation organization, cost reduction project identi�cation and formalized reporting.

“We often make simple but helpful recommendations during the audit,” adds Tenpenny. “For example, one customer had its 
workers pulling parts off a conveyor to label and then place them back on the conveyor. The problem was the workers were 
reaching up too much to grab and replace the parts, causing extra fatigue. We personally created new workstations with 
workers’ chairs about four inches higher to limit fatigue.”

Die-cut adhesives are made by using a die to cut label materials into the shapes required for a speci�c design. Application 
examples for die-cut labels and specialty adhesives, according to Tenpenny, include gaskets and seals, cushioning, sound 
dampening, electromagnetic and radio-frequency interference shielding, conductors and insulators, critical edge masking, 
protective �lms, and �lters or covers.

The LETATWIN MAX LM-550A printer marks vinyl and heat shrink tubing, and Max brand tape 
at a speed of 1.5 inches per second. 

Photo courtesy Max USA Corp.
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MOTION CONTROL

The Right Motor for the Job

Dave Beckstoffer // Business Development Manager 
//  Portescap // West Chester, PA

Speed, torque and accuracy are among the 
factors to consider when choosing an electric 

motor for an application.

A lthough motors are a fundamental part of any motion system, selecting the right motor for an application is rarely an easy 
decision. There are various motor technologies to consider, and each has characteristics that can affect the design in 

different ways. Factors such as speed, torque, lifetime, mechanical envelope, accuracy and duty cycle will determine whether 
you choose a brushless DC, coreless DC or stepper motor.

Speed and Torque
Your motion system’s output speed requirement should be 
one of the �rst factors to consider when selecting your 
motor. Brushless DC motors are well-suited for higher speed 
operation. Coreless DC motors work well at moderate 
speeds. Higher speeds cause the brushes to wear, which 
can lead to a shorter lifetime. Stepper motors are 
electronically commutated, but their higher number of pole 
pairs makes them suitable to run at lower speeds.

Another factor to consider is the output torque requirement 
of your motion system. Engineers should focus on both the 
continuous torque for the application and the peak torque 
for a limited time during operation. Different motor 
technologies are characterized by different maximum 
continuous output torque capabilities. However, depending 
on the application, all three motor types may be capable of 
delivering the required output torque. Additionally, you may 
add a gearbox to increase your motion system’s output 
torque capability. Note that there is a corresponding 
reduction in output speed, according to the gear ratio.

Various motor technologies might meet your requirements for speed 
and torque, but will they �t in your work envelope? This can-stack 
motor is designed to �t in tight spaces.

Photo courtesy Portescap

Operating Lifetime
The motion system’s work is typically de�ned in a number of 
cycles per day and time per cycle, or hours of operation per 
day and duty cycle. With this information, you can 
determine the maximum number of hours the motion 
system needs to operate over the anticipated product life. 
This prediction will in�uence your motor selection. Brushed 
DC motors have a mechanical commutation system that 
wears over time, limiting their lifetime, while brushless DC 
and stepper motors are electronically commutated and do 
not have any of the associated wear, giving them a longer 
expected lifetime.

Bearings also in�uence the lifetime of a motion system. 
Sleeve bearings will provide a few thousand hours of life, 
while ball bearings will generally provide more than 10,000 
hours of life. Of course, the radial and axial loads applied to 
the motion system’s shaft must fall within speci�ed design 
limits. Additionally, increased heat inside the system may 
adversely affect the lifetime of the lubricants. 

Brushless DC motors are well-suited for high-speed operation.

Photo courtesy Portescap

Mechanical Envelope and System Accuracy
To achieve your required mechanical envelope, you must 
�rst con�rm that the motor technology you choose is 
available in a diameter and length that will �t in its intended 
space. While speed and torque requirements can often be 
met by one or more motor types, and even by variations 
within a given technology, you must also be certain that the 
motor’s power capabilities are su�cient for the application.

With respect to system accuracy, both brushed and 
brushless DC motors require an encoder to track and control 
the position of the rotor. Standard encoders offer a range of 
resolutions within the same package size to meet varying 
application requirements. You can also increase resolution 
by adding a gearbox to the front of the motor. The resolution 
is multiplied by the gear ratio, so you can achieve precise 
positioning by combining the encoder and gearbox 
multipliers.

Stepper motors are constructed to provide positioning 
accuracy. The number of poles on the rotor will dictate the 
number of steps per revolution, producing a step angle for 
each pulse given to the motor. Drivers typically can increase 
this resolution via half-stepping or micro-stepping, creating 
intermediate electrical steps between mechanical steps. An 
optional gearbox may also provide additional resolution 
based on the gear ratio.

Althlonix DC motors have an energy-ef�cient coreless design to 
provide high power density and good balance.

Photo courtesy Portescap

Duty Cycle
Typically, the motor does not run continuously in an application. It usually operates for a period and rests for a period. When it 
comes to duty cycle, pay attention to the motor’s temperature rise. All motors have a maximum rated temperature. Operating 
the motor above that temperature can damage its internal components. The amount of current the motor draws will in�uence 
the temperature rise; the higher the current, the faster the temperature will increase. 

Since current is proportional to the torque output of the motor, you may be inclined to increase the current to increase the torque, 
keeping the motor’s overall size as small as possible. Keep in mind, however, that the on-time requirements for the cycle have to 
be balanced so the current drawn doesn’t cause the motor to exceed its maximum operating temperature. 

Finally, don’t forget about environmental factors that may affect duty cycle. Will the motor be mounted to a base that can 
conduct heat away? Is there enough air �ow around the motor to help keep it cool? Will the motor be housed inside an enclosure 
among heat-generating components that will raise the ambient temperature?

Motor Decision Table

Brushless DC Brush DC Stepper

Output Speed Ideal for 10,000 rpm or greater Ideal for 1,000-100,000 rpm Ideal for less than 1,000 rpm

Torque Up to 219 millinewton-meters Up to 160 millinewton-meters DMM up to 485 millinewton-meters / Can stack up to 170 millinewton-meters

Lifetime High Medium Medium, with sleeve bearings / High, with ball bearings

Mechanical Envelope Cylindrical Cylindrical Flat

Accuracy Encoder feedback Encoder feedback Mechanical construction (steps)

E�ciency Medium High Low

Noise Low Low Medium

Power Density Medium High High

Primary Duty Cycle Continuous or intermittent Intermittent Intermittent

Primary Application Mobile or stationary Mobile or stationary Stationary

Primary Duty Cycle Continuous or intermittent Intermittent Intermittent

Primary Application Mobile or stationary Mobile or stationary Stationary

Stationary vs. Portable
If the product will be in a �xed location, you’ll have greater �exibility in regard to a motor’s size and weight. You can focus more 
on the performance characteristics you need for your application. For battery-powered mobile or ambulatory products, the 
motor’s current draw is critical. The lower the current draw—while the motor meets its performance requirements—the longer 
the battery can run between charges. Be sure to prioritize motor size and weight for battery-powered devices.

Every application presents many factors to consider during motor selection. When determining the most suitable motor 
technology for your application, you must carefully weigh all the factors and decide how they will affect motor performance so 
you can develop an optimal product.

For more information visit www.portescap.com.
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PRODUCT SPOTLIGHT
This special advertising section is your opportunity to quickly  review 

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

The RACO LM Series is a lightweight posit ioning actuator, which can 

be easily con�gured into a wide variety of  multiple axis motion 

systems. The LM is engineered for a load capacity of  800 lbs., speeds 

up to 200 inches per second, and a stroke range of  20 feet with a 

single extrusion.

RACO International, LP

(412) 835-5744

(412) 835-0338

Toll Free: (888) 289-7226

raco@racointernational.com

www.racointernational.com

LM Series Actuator

Fusion Systems Group designs and builds turnkey factory automation, 

providing years of  cost-e�ective production, including material 

handling, sorting, dispensing, assembly, packaging, and many others. 

Let us solve your factory automation challenges. Visit  our website, 

learn more about our automation capabilit ies, and then contact us to 

quote your next project . 

Fusion Systems Group

(440) 946-3300

info@fusionsystemsgroup.com

www.fusionsystemsgroup.com

Turnkey Factory Automation & Assembly

August 2021

mailto:raco@racointernational.com?Subject=RACO
http://www.racointernational.com/
http://www.racointernational.com/
mailto:info@fusionsystemsgroup.com?Subject=Fusion%20Systems%20Group
https://www.fusionsystemsgroup.com/
http://www.fusion-inc.com/


HISTORIES
CASE

Click on Company Logo above to go to specific case history or see all on the next page

August 2021



HISTORIES
CASE

Zimmer Group US, Inc.
828-855-9722

Sales.us@zimmer-group.com
www.zimmer-group.com

Zimmer provides a sure hold in cleanrooms

Pharmaceutical �lling and packaging machine manufacturer 
Bausch+Stroebel (B+S) responded to the trend toward more 
automation and customization with its �exible VarioSys production 
system, a modular and sterile production system that fully 
automates �lling and sealing of ampoules, syringes and vials.

The VarioSys system with a new machine module (DDM 9105) 
enables fully automated opening of tubs, denesting, �lling and 
loading of RTU vials. For this purpose, they are transported by a pair 
of cleanroom robots equipped with grippers.

For the grippers, B+S is collaborating with Zimmer Group. Due to the 
cleanroom environment, a mechatronic gripper solution would be 
required.

Two grippers from the GEH6000IL series were selected from the 
extensive Zimmer Group portfolio. These long stroke electric 
grippers feature a servo drive with an integrated controller. Their 
brushless drive technology allows adjustment of force, position and 
speed. They also feature mechanical self-locking, preventing vials 
from falling in the event of power failure.

B+S also appreciated the fact that Zimmer Group was also able to 
respond very quickly to necessary modi�cations, such as �ush 
connector and removable sealed enclosures. Furthermore, the 
gripper’s built-in IO-Link made it easy to transmit speci�c data, such 
as temperature measurement, position and cycle count.

Baltec Corporation
724-873-5757 

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

Advanced Radial Riveting Process Control 
For Low Force Applications

Baltec Corporation is pleased to introduce an advancement in radial 
riveting process control. With the HPP-25 process control, users can 
now control process variables in forming and assembly applications 
where the forming force is as low as .05-1.5 KN. 

The HPP-25 process control package allows for the substitution of 
wide-tolerance, cold-formed rivets in applications that previously 
demanded close-tolerance machined rivets. Potential cost savings 
to the user are tremendous.

The HPP-25 package utilizes an Auto Compensation feature that 
allows for varying rivet heights of the rivet being formed. Real time 
rivet “stick-up” height data is sent to the controller where 
compensatory forming stroke, time and force criteria are generated 
and fed to your riveting machine to bring the rivet into a speci�ed 
tolerance.

Real time recording of stroke, time, force, projection and head 
radius data ensures production uniformity. 

Auto Compensation ensures higher levels of fastening integrity 
resulting in fewer scrapped parts and lower rework costs reducing 
the need for manual inspection and mechanical inline quality 
control.

ATI Industrial Automation
919-772-0115

info@ati-ia.com
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. 

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.

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.

SCHUNK
(919) 572-2705 

info@us.schunk.com 
www.schunk.com 

Lanco Integrated
(919) 572-2705 
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 very successful set of suture 
machines; the original machines were developed over 10 years ago 
and are still performing well.  This latest revision allows the 
customer to load and unload product in parallel with the barbing 
process, and provides automatic changeover to accommodate 
different suture lengths and gages.

The team faced a number of challenges dealing with one of the 
“densest” systems they had produced; the system has intense 
wiring so cable management and routing had to be carefully 
considered. Additionally, a safety scheme was needed to allow 
operators to access the machine for loading and unloading while it 
is 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 accurate repeatability, and SCHUNK’s KGG is a small 
compact gripper that works very well for handling a size 1 to 4/0 
suture thread.”

Fusion, Inc.
440-946-3300 

www.fusion-inc.com

Fusion, Inc. – your ONE SOURCE for all of 
your brazing and automation needs!

Fusion, Inc., an Ohio-based developer and manufacturer of 
brazing pastes and automation equipment, was approached by a 
tooling company with an interesting challenge.  Could Fusion, Inc. 
assemble and braze a cutting tool consisting of two parts – a 
diamond matrix cutting segment, brazed to a base mount made 
of an alloy of iron, nickel and chrome?  The tooling company then 
takes these �nished assemblies and mounts them to belts used 
to cut stone in quarries.

This program presented a number of challenges.  First, there was 
the production rate, which was 60 pieces per hour.  It sounds 
simple, until you realize the brazing and cooling times were both 
lengthy in time.  Next, there was the automation of the assembly.  
The two parts formed a butt joint.  The base mount had to be laid 
on top of the cutting segment, then held in place in a repeatable 
way.  Finally, the two parts had to be brazed, cooled, and then 
removed from the assembly automation.

Fusion, Inc. was up to the challenge.  Drawing from a vast history of automation designs, it was decided a SCARA robot and 
induction brazing, all contained in a rotary brazing station, offered the most cost-effective solution.  The automation was built, 
and the result was a reliable brazing system, which provided the tooling company with the parts they needed at a production rate 
that met their requirements.

Fusion, Inc. – your ONE SOURCE for all of your brazing and automation needs!

Sankyo Automation
937-498-4901 

www.sankyoautomation.com
 

Rotary Positioner Decreases Cycle Time

A manufacturer of glass panels for LCD displays needed to 
decrease the cycle time of a grinding application in order to meet 
production demands. Between each grinding pass, the glass 
panel needed to be indexed 90 degrees both accurately and fast.

The previous machine design used a Direct Drive motor to 
position the glass panel. The DD motor was capable of indexing 
the 7 kilogram mass 90 degrees in 0.4 seconds with an indexing 
accuracy of ±5 μm. They were unable to improve the indexing 
time beyond this due to the unsatisfactory settling time of the DD 
motor.

Sankyo recommended using their RollerDrive technology in the 
form of the RU Series rotary table. The unique RollerDrive 
technology uses preloaded roller followers on the unit’s output to 
completely eliminate backlash.  The RollerDrive technology allows 
the RU Series to bene�t from the robustness that gear reduction 
provides, while still maintaining accuracies that are on par with 
DD motor technology.

The switch to RollerDrive technology was a decrease in indexing 
time to 0.2 seconds along with improved positioning accuracy to 
less than ±4 μm. With three indexes per panel, the cycle time was 
reduced by 0.6 seconds and an e�ciency gain of 12% was 
realized.

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.”

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 FIRST for 
their production and assembly needs.

The most recent example was when, earlier this year, a brand-new 
mid-west EV company purchased over 500 cordless tools for their 
assembly line.  Instead of using traditional pneumatic tools, this 
manufacturer partnered with Makita for all their cordless assembly 
tooling.   Understanding their energy cost savings, ergonomic 
bene�ts, and the advanced technical solutions that Makita tools 
offered, they recognized Makita as the superior choice for their 
capital investment.  Their $500,000 investment paid off 
immediately with a 90% reduction in operational cost from lower 
energy consumption, and a return on investment within 6 months.  
Further, they eliminated potential safety and trip hazards from air 
hoses and realized huge ergonomic bene�ts and increased 
mobility.  In addition, quality standards increased, as Makita’s 
precision torque tooling is proven to be more repeatable than 
pneumatic tooling.

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
(800) 867-8265 ext 3121

sstenhaug@makitausa.com
http://www.makitaassemblytools.com

Duro�x Inc.
909-980 3323

info@duro�x.com
www.duro�x.com

Durofix Precision Fastening Power Tools

With over 30-year in power tools industry, Duro�x and its parent 
Mobiletron is extending product portfolio to precision fastening 
power tools for automobiles, aerospace, infrastructure and 
construction industries.

As a manufacturer ourselves, we fully understand that 
manufacturing operations always struggle to achieve the best of 
Quality, E�ciency and Cost.

Duro�x Pro-Assembly Series power tools are cost-effective, 
e�cient, high precision fastening solution for all professional 
assembly operations.  From Brushless Mechanical Impact to 
Hydraulic Oil Pulse and Transducerized Sensing, the series offer a 
wide torque range, from 1 Nm to 700 Nm, state-of-the-art 
technologies for various applications and production setups.

Precise Torque Controls, achieved by Hydraulic Oil Pulse and 
Transducerized sensing technologies and Multi-Stages Electronic 
Torque Control, delivers error-free production quality.

What’s more?  Selected models also equipped with built-in wireless 
data communication function for plant manager to oversee and 
record real-time operation details through iOS devices or existing 
PLC system.

The ever growing product family is your best choice of precision 
fastening.

Motion index Drives
877-978-1830

info@mid.us.com
www.motionindexdrives.com

RT400-Flex for Aerospace

An integrator building a system for Boeing Aerospace Company had 
a strict requirement for a “Zero Backlash” rotation system for 
positioning of reverse thruster part as it was being assembled. The 

reverse thruster and carriage had a total load of 4000 lbs with a 
payload of a physical size of 140”x 80” x 60” and a 5:1 safety factor. 
The positioning system had to be manufactured to allow for slight 
misalignment and equipped with a safety locking device.

The RT series 400-Flex trunnion is equipped with a programmable 
barrel cam which �t the end customer’s speci�cations. The barrel 
cam/cam follower mechanism operates in a preload condition 
allowing for a true “zero backlash” operations. Our case hardened 
barrel cams (5 mm depth) and needleless cylindrical cam followers 
allows for maximum torque to be generated. The custom �oating 
bearing assembling on the tail end, opposite of the RT400-Flex unit 
allowed for slight misalignment. The tail end bearing assembly was 
able to �oat in and out to accommodate any structural size 
differences that may occur from expansion and contraction. We 
equipped the RT400-Flex with a safety lock out device and custom 
output �ange to give Boeing plenty of option to engage the safety 
lock-out device at multiple angular positions.

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

info@weissna.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 and HN & 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 operates on WEISS Application 
Software (WAS-2).

Schleuniger, Inc.
603-668-8117

Toll Free Technical Support: (877) 902-1470
Sales@schleuniger.com

schleuniger.com

Maximizing Quality and Improving Process 
Times

Total Quality Instrumentation, Inc. (TQI) located in Cookeville, TN., 
manufactures a variety of products that support the automobile 
development and heavy trucking industries. In 2015, TQI purchased 
their �rst Schleuniger machine. Prior to that, most of their applications 
were done by hand. Since then, the company has purchased several 
more machines for various applications.

TQI must be able to precisely cut and strip to length, a variety of wire 
sizes and colors. According to TQI President Richard Grogan, “The 
accuracy of the MultiStrip 9480 cut and strip machine prevents recuts 
and the durability of the rollers is unmatched. And because your 
software integrates with Microsoft Excel, we are able to send the 
production list to the machine where the operator can follow simple 
instructions to load the material, run the product, and rapidly move to 
�nal assembly.“ Consequently, TQI estimates a 40-50% decrease in 
their overall process time! “The accuracy of the StripCrimp 200 is 
unparalleled,” says Grogan. “It strips and crimps the wire to 
perfection.” 

It is clear to Total Quality Instrumentation, that Schleuniger helps 
them provide the highest quality products and services. Grogan adds, 
“Schleuniger solves a problem, instead of making one.”

Gage Bilt Inc.
586-226-1500

solutions@gagebilt.com
Gagebilt.com

Increase Productivity and Control F.O.D. 
with GAGE BILT’S Collar Feeder.

Gage Bilt Inc., located in Clinton Township, MI, is celebrating its 65th 
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.

Starline
724-597-7800

info@starlinepower.com    
www.starlinepower.com/applications/industrial

Eliminate Electrical Constraints
with Flexible Power

When the company began its transition into manufacturing in 2006, 
Winar Connection discovered its building was not conducive to 
production and constructed a brand new, 80,000 sq. ft. facility.

As the company grew, implementing new state-of-the-art 
equipment posed many challenges, including having to decide 
where to place the equipment, and then contracting an electrician 
to hardwire it in place. These changes could take up to eight weeks 
to implement.

Winar knew it had to �nd a solution to avoid the electrical �exibility 
constraints it had experienced in its old building. Winar chose the 
100 amp Starline Track Busway product because it needed a 
system that could grow with the company. 

Using Starline, the same workstation rearrangement that used to 
take up to eight weeks was reduced to a single day. Where 
previously the best way to move hardwired equipment was by using 
extension cords - a signi�cant safety hazard – by utilizing Starline, 
Winar could simply unplug a plug-in unit, safely move it to its new 
location, and have equipment ready within 15 minutes. 

Ultimately, Winar can con�gure its production layout for operational 
e�ciency and can rest assured that access to power will not 
bottleneck future changes.

Promess Inc.
810-229-9334

Promess@promessinc.com
Promessinc.com

Reduce Scrap by 80% with Cross Thread 
Prevention

The customer needed to thread two sub-assemblies together and 
torque to a speci�c value. Using the combined technology of closed-
loop press and torque movements in our REMAP and the �exibility 
of our UltraPRO Controller, Promess was able to help this company 
retro�t our product into their existing station with little modi�cation. 

First, the press moved the part that was nested in spring-compliant 
tooling. Next, we would gently apply pressure to the part in the 
range of 100lbs of force with the press axis. We then rotated the 
torque axis counterclockwise. During this movement, we collected 
the press force-over-rotation data which was essentially measuring 
the force on the part while rotating. Using this data, we looked at 
the lowest point of force and saved that position. This position 
indicated where the threads “clicked” together. Rotating to this 
known position, we knew we could begin rotation in the clockwise 
direction and on to torque the unit to its �nal speci�cation. 

Promess was able to reduce the scrap rate of the part by over 80%, 
cut the leak test failures to almost nothing, and the system paid for 
itself within the �rst 9 months of use. Additionally, the overall cycle 
time was reduced by about 10 seconds. 

Making the Switch to Ujigami

An Automotive Seating supplier was having issues with the 
rigidity of their MES system forcing them to scrap good 
airbags when the larger �nished good had any sort of defect, 
including appearance issues. This supplier was throwing out 
thousands of dollars of quality components every day, until 
they switched to the Ujigami Product Directed Manufacturing 
System (PDMS). With Ujigami’s active control and intelligence, 
�rst time quality immediately improved and lowered the 
occurrence of defects – but when defects occur, Ujigami 
knows what part is compromised, and which parts can be re-
used in another �nished good. 

The changeover was simple, with an Ujigami team member 
taking existing work instructions and importing them into a 
new Ujigami con�guration. The process was completely turn-
key, and after a short period of off-day testing production 
resumed on Monday at full capacity. 

This seating supplier is now able to utilize Ujigami’s �exible 
architecture to do continuous improvement and make 
signi�cant line changes without programming. They also 
utilize Ujigami’s Scheduling module to dramatically improve 
their scheduling mix and changeover process to reduce waste 
– another immediate return-on-investment. 

For more information including how Ujigami can make a 
difference at your facility, please email us at 
sales@watchover.us 

Tutelar Technologies Inc.
905-331-6808

sales@watchover.us
www.watchover.us

Emerson
1953 Mercer Rd

Lexington, KY 40512
859-254-8031

customer_us_lex.aventics@emerson.com
Emerson.com/AVENTICS

Smart Pneumatics Optimize Palletizing 
Performance 

High-speed, automated bulk palletizing systems in�uence the 
overall equipment effectiveness (OEE) of a facility’s entire 
packaging line. To maximize customer OEE, a leading palletizing 
company worked with Emerson to digitally transform its high-speed 
bulk depalletizer and palletizer by integrating machine health 
monitoring capabilities that help operators diagnose potential 
issues before they become big problems. Emerson added smart 
pneumatics, edge computing and an IIoT software platform that 
provide real-time, actionable data about equipment condition and 
performance. 

This comprehensive solution monitors critical motion and 
pneumatic system parameters that can pinpoint irregularities. 
Emerson’s AVENTICSTM ST4 cylinder velocity sensors notify 
operators when components perform below critical thresholds, 
while AVENTICS AF2 Flow Sensors diagnose leaks and excessive 
consumption across the compressed air system. Easy-to-read 
displays and alerts make it simple for the right personnel to respond 
to issues quickly and e�ciently. 

Emerson’s PACEdge 2.0 IoT platform running on the PACSystems™ 
RXi2 Edge Computer brings these data sources together. The 
interoperable, scalable platform provides real-time data access, 
historical performance tracking, visualization and analysis of the 
smart pneumatics system. The complete system helps customers 
improve energy e�ciency, reduce unplanned downtime and lower 
costs, increasing the value the palletizing company provides while 
supporting the digital journeys of all.
Consult an IIoT Expert

TORQTEC 
919-561-5536 

info@torqtec.net
www.torqtec.net

Durability Passed with Hydraulic 
Pulse Tools

Challenge — All manufacturers face the task of �nding 
an ergonomic assembly tool with torque control; 
minimal torque reaction; low operational costs; and 
improved uptime. 

The discontinuous drive feature of Hydraulic Pulse Tools 
apply torque in increments rather than one continuous 
effort; thus, eliminating torque reaction to the 
assembler. The ergonomic and torque control features 
of this tool con�guration make this the best relative to 
low Total Acquisition Costs.  However, this tool type is 
characterized to have higher associated operational 
costs.

An automotive manufacturer in the southeastern U.S. 
had tried nearly every brand of hydraulic pulse tool on a 
very challenging application with high cycle rates. Only 
one brand would operate in production for one week 
before service was required. While this weekly service 
interval was not satisfactory, the automotive 
manufacturer had accepted this as a standard based on 
their challenging application.

Solution — In looking for a more durable discontinuous drive hydraulic pulse tool, the automotive manufacturer tested a Du-Pas 
TDIS Series hydraulic pulse tool. 

Result — The DuPas TDIS Series exceeded their expectations. The robust external design of the housing coupled with the 
internal double sensing pulse mechanism resulted in increasing their uptime by 300% from all other tool O.E.M.s they tested. The 
TDIS Series proved to be a robust, low Total Cost of Ownership solution!

Durability Passed!

High Torque, High Throughput, Multi-Driver 
Assembly Cell

A customer recently approached ASG Automation with a challenge 
– to fabricate an industrial assembly that had several critical 
requirements: less than a 30 second cycle time to fasten 20 nuts at 
over 50 lbf.in.  A custom ASG AX-30 turntable system �t the bill.  

 The customer’s current process was to build the assemblies by 
hand which resulted in a number of quality problems like missing or 
under torqued nuts as well as a lengthy cycle time.  Needing to 
make an improvement, the customer came to ASG Automation for 
a solution.  

 This particular AX-30 system utilized a 4 position indexing table 
with multiple pneumatic nut drivers. The open design of the system 
allowed for operators to load the components from two of the 4 
stations, the 3rd station completing the fastening of the nuts to the 
assembly, and the 4th station for completed part removal.  Not only 
did the system achieve a highly repeatable torque, but ASG 
Automation was able to cut almost 10 seconds from the customer’s 
30 second cycle time request improving their output by 33%!

ASG, Division of Jergens, Inc.
Products & Solutions for Assembly

888-486-6163
Fax: 216-481-4519

www.asg-jergens.com

ALM Positioners, Inc. 
309-787-6200

sales@almmh.com
www.almmh.com 

ALM Positioners Heavy Duty Solutions for 
Heavy and Wide Equipment

ALM Positioners, Inc. takes pride in providing positioning solutions 
for multiple manufacturing industries. Komatsu Mining Corp’s 
overall goal in looking for positioners was to improve safety and 
productivity. 

Joe Nara of Komatsu states, “Before we bought the positioners, it 
would take 3 to 4 guys a minimum of 30 minutes using cranes to 
turn the frames. It now takes about 4 minutes to lift the frame to 
the top and rotate it 360 degrees and back down. The positioner 
keeps our cost down and having a high-capacity positioner means 
that it can be used with the wide range of frames with which we 
work. The guys out in the shop feel much safer using the 
positioners instead of a crane. Plus, using positioners frees up the 
overhead crane for other parts of the facility, and that in itself is 
another bonus. We are viewing productivity improvement savings 
around 100 hours per frame. We love bringing our customers into 
our facility to show them how the frame is coming out; they are 
instantly impressed. When they come in, they see the bene�ts of 
the positioners, particularly that their frames are getting 
completed faster. The support and service have been timely. 
Overall, I am very impressed and have no complaints. I am 
excited to continue working with ALM in the future.” 

ALM’s Heavy Duty (HD) line of positioners ranges from 75,000 LB 
- 125,000 LB.

EMH, Engineered Material Handling 
330-220-8600

www.emhcranes.com

ABB Moves EMH NOMAD Easily. Reliably.

ABB is a global leader in power and automation technologies. For its 
US High Voltage Components Division in Mount Pleasant, 
Pennsylvania, ABB speci�ed the EMH NOMAD® Free Standing 
Crane System, with capacities from 2-10 tons for shunt bank 
capacitor assembly–large and heavy units weighing 5 tons each 
and about 12 feet by 12 feet square by 6 feet tall.

The EMH NOMAD System was chosen based on cost, lead-time 
and compatibility to include another EMH product solution within 
the same �oor space. EMH’s AL Systems™ Aluminum Crane Rail 
System, with capacities up to 2,200 lbs. was positioned directly 
underneath NOMAD to save valuable �oor space, enabling 200 to 
600 lb. pole mount capacitor assemblies in the same area.

Reliability was key. Once installed, both systems had to operate 
consistently without mechanical breakdowns. Then, after ABB 
consolidated facilities, both conveyor systems had to be 
disassembled, moved and relocated to another facility 10 miles 
away. Sometime after that, both systems had to be disassembled, 
moved and reassembled again, within the same facility with 
another 26 feet of rail length added. All installations were 
completed over the course of a weekend. All installations operated 
reliably, even after repeated application, saving ABB money.

ATC Automation
931-528-5417

query@atcautomation.com
 

www.atcautomation.com
 

ATC Provides Custom Assembly

ATC Automation provides custom assembly and test systems for
the Transportation Business Sector.  As the transportation industry 
continues its move to electri�cation, the demand for motor/stator 
assemblies has increased. Many traditional ICE tier suppliers are 
innovating with new electri�cation technologies. ATC automation has 
provided custom automated solutions for assembling and testing 
these electric vehicle systems for several customers.  ATC’s 
experience with a long-time customer incorporates a non-synchronous 
assembly system with on-line manual assembly stations, semi-
automated stations, and on-line automated stations.  The project also 
included several off-line mini cells that feed the main assembly line. 

The shaft and rotor assembly cell includes a close tolerance shaft 
press before moving the assembly to a magnetizer. A series of 
impulses at various heights and skew angles are used to magnetize 
the rotor.  Flux density is then checked to ensure the proper level of 
magnetization has been achieved.  Lastly, the magnetized rotor 
assembly is pressed into the housing on the non-synchronous main 
line.

The reject strategy for the cell is to route a reject to a repair cell. After 
determining the reject status, the assembly can be re-routed back 
through the assembly line to produce a �nished quality assembly. To 
assure quality, the system utilizes a full traceability system to provide 
the �nished product with a complete birth history. 

Visumatic Industrial Products
Lexington, KY 40508 USA

859-255-7907
www.visumatic.com

Installing a Valve Core with Perfection

An automotive tubing supplier partnered with Visumatic to develop 
an automated assembly machine to feed, lubricate, and install a 
valve core into a variety of vehicle charge port/tubing assemblies. 
Reaching a consistent target torque was historically di�cult 
because the operator provided the tightening reaction force and 
sealing material made the joint dynamic. Physical reject control was 
also a concern because of the possibility of a bad part making its 
way back into the assembly stream. 

Visumatic designed and built a simple solution to address these 
challenges. The process begins when the operator inserts the 
preassembled tubing/charge port into the �xture. Sensors initiate 
the assembly cycle as the �xture clamps the part in position. The 
Visumatic Power Module advances the valve core, the machine 
applies an aerosolized lubricant, and then installs it.

The force transfer to the operator was wiped out by the clamp 
mechanism, providing a stable environment for joint control. Tooling 
costs were kept low by identifying common locating features 
among the part styles resulting in a single �xture and no time 
consuming changeovers. 

Passed part percentages were also increased through the 
incorporation of a DC electric driver motor with a programmed 
tightening sequence incorporating both target torque and angle. 
Rejected assemblies were controlled by retaining a failed part in the 
clamped �xture. Release of a bad part was only possible via a 
supervisor password lock-out accessed through the HMI.

Stop by our plant or visit our web site to see more Visumatic 
automated fastening in action. 

FEC Automation Systems
586-580-2622

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

Improved Valve Seal Installation Process

Challenge Issued – A major automotive manufacturer had previously used a 
single hydraulic cylinder to install/press cylinder head valve seals resulting 
in poor quality control, high scrap rates and no process data for birth history. 

We were challenged to press the (12) valve seals into an engine cylinder 
head located on a cylinder head assembly line 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 (12)-1KN “Mini” Series electric servo presses. 
The individual presses allowed independent seal insertion validation to 
proper load and distance speci�cations. 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.

Boulware Equipment, LLC
3134 Pinkie ln

Newton, NC 28658
704-651-6061

BRAD BOULWARE
BRAD@BOULWARELLC.COM

http://boulwarellc.com/

PALLET TRASH, REPURPOSED FOR PROFIT

In 2017 Boulware Equipment commissioned the 1st of 2 Shredding 
systems at an assembly plant (pictured) in Eastern North Carolina. 
When the plant increased its capacity in 2018, they returned to 
Boulware Equipment for a 2nd Wood Grinding System. Now in 2021 
both systems run simultaneously & Boulware Equipment is 
responsible for over 100 + Tons of Wood Scrap a week from this 
single location. This customer and many others choose Boulware 
Equipment for their wood scrap recycling solution because of how 
the scrap is handled & repurposed once it leaves your plant. 
Boulware Equipment provides turn-key equipment design, 
installation & startup. Our network of 100s of wood �ber buyers 
across the USA allow us proudly to say we NEVER take wood scrap 
to the land�ll. 

Our company supplies woodchip trailers and logistics for the wood 
�ber recycling at no charge to our customer. We reduce costs, lower 
your carbon footprint, and repurpose your wood trash in a 
responsible way, and guarantee no land�ll. Repurposing wood trash 
is our mission.

Universal Robots USA, Inc.
5430 Data Court, Suite 300
Ann Arbor, Michigan 48108

United States
844-462-6268

US.marketing@universal-robots.com
www.universal-robots.com

Cobots Automate Small Batch Welding

MT Solar, based in a remote area of Montana, designs and 
manufactures mounting structures for solar modules of all sizes. 
The company’s lead times were two to three times what they were 
supposed to be due to labor challenges. “It’s hard to �nd good, 
skilled people that are willing to come up here and work,” explained 
MT Solar owner and president Travis Jordan. 

His hiring woes re�ect a national trend; the American Welding 
Society predicts a potential shortfall of 400,000 welders by 2025. 
MT Solar researched conventional welding robots but found them 
best suited to huge batches of the same item and lacking in 
�exibility. Finding a �exible automation solution was crucial for MT 
Solar as the company makes many different types of mounting 
parts, often in high mix/low volume batches. 

After discovering collaborative robots from Universal Robots, the 
paradigm changed. MT Solar implemented the Vectis Automation’s 
Cobot Welding Tool powered by Universal Robots, which now 
handles a wide range of welds, enabling quick change-overs and 
optimized production, and they now have the ability to meet 300% 
seasonal increase in demand without hiring extra staff.

DEPRAG
640 Hembry St.

Lewisville, TX 75057
800-433-7724
972-221-8731

sales@depragusa.com
https://depragusa.com

A Step Up from Vibratory Bowl Feeding! 

The eacy feed systems have it all – e�ciency, assembly, 
communication, yield. Ideal for the smart factory/Industry 4.0, the 
24 V drive enables a wide array of applications, all while delivering 
approximately 80% power savings. The revolutionary eacy feed 
makes stationary and manual assembly easy – from screws, nuts, 
and threaded pins to o-rings, parts for cleanrooms, and more. 

Now, even the feeding of large screws is no problem with the new 
DEPRAG eacy step feed system that is fast, e�cient, and 
exceedingly gentle to long fasteners while incorporating all the 
other well-known eacy feed features.

Even better, eacy feed also feeds information. Production managers 
bene�t from best-in-class technology that delivers essential 
feedback and information such as productivity & e�ciency of 
operators, maintenance requirements, and much more. The 
vibratory- and step feeding system of the future, eacy feed makes 
transportation of fasteners easy.

E�ciency – approximately 80% reduced power consumption.
Assembly – optimized for user-friendly operation. 
Communication – perfect for the Smart Factory / Industry 4.0 
automated environment. 
Yield – modular components and advanced design deliver
reliable performance. 

DEPRAG USA is located near Dallas, Texas, providing Canada and 
the Continental U.S. with quality screwdriving equipment and 
excellent service.

DEPRAG combines over 88 years of experience and more than 40 
years of feeding technology with sophisticated, cutting-edge 
technology.  

To learn more about the eacy feed systems, contact DEPRAG today.
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MOSER ON MANUFACTURING

HARRY MOSER // PRESIDENT // THE RESHORING INITIATIVE
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Making it in America—
Companies Reshore 
Manufacturing of Essential 
Products

S hortages of essential products caused or revealed by the COVID-19 pandemic warrant shortening supply chains to reduce 
risk and increase resilience. 

Shortening and closing supply chain gaps for essential products will immediately bene�t the following industries: personal 
protective equipment (PPE), medical device manufacturing, electronics and defense. Sixty percent of reshoring cases after 
March 2020 mention the pandemic as a factor in the decisions. Already, reshoring cases among manufacturers of medical 
devices and PPE are double compared with last year. 

Here are some examples of the reshoring shift of essential products.

Historically, Boston-based Shawmut Corp. manufactured high-performance advanced materials for automotive, medical, 
industrial and military applications. But the COVID-induced shortage of critical PPE prompted fourth-generation family-run 
business to create a new Health and Safety unit to produce medical isolation gowns, surgical barrier fabrics and N95 respirators. 
A facility expansion that included 50 new assembly lines would create 300 new jobs upon completion. 

“We’re making a signi�cant, long-term commitment to developing innovative U.S.-made health and safety products not only for 
this period of great need, but well beyond so that our country never faces a critical PPE shortage again,” says CEO James Wyner. 

Based in Long Beach, CA, design �rm Nectar Product Development and its a�liated medical device company, BreathDirect, 
received Emergency Use Authorization from the U.S. Food and Drug Administration (FDA) in March 2021 for its BDR-19 critical 
care ventilator. FDA Emergency Use Authorization was vital since almost half of stockpiled ventilators didn’t meet the minimum 
requirements needed to treat critically ill COVID-19 patients. 

“All components of the BDR-19 are sourced in the U.S., resulting in a secure and stable supply chain,” says BreathDirect founder 
and CEO Darren Saravis. “Our manufacturing partners at Evolve Manufacturing in Fremont, CA, have designed and readied their 
assembly lines so that we can have ventilators ready to ship to medical facilities within weeks.”

The aerospace and defense industries, which require mission-critical components for high-stakes applications, are focused on 
transforming their supply chains to mitigate disruptions. A recent study by Deloitte shows these industries will likely shift toward 
strategies like reshoring to strengthen and stabilize their supply chains. That shouldn’t be di�cult. A 2020 PWC study ranked the 
United States as the No. 1 most attractive location for aerospace manufacturing.

The COVID-induced shortage of PPE prompted Shawmut Corp. to create a new Health and Safety unit to produce medical 
isolation gowns, surgical barrier fabrics and N95 respirators in the U.S. Photo courtesy Shawmut Corp.

AirBorn Inc., a manufacturer of specialized electronics for the aerospace industry, will invest $3.7 million to expand its assembly 
plant in Erie County, PA. The investment will replace imports, support new defense and medical industry projects, and create 249 
new jobs. Government incentives, brand image, skilled workforce availability and training, and import replacement made U.S. 
manufacturing attractive for AirBorn.

“Lives depend on what we build in Lake City,” says Director of Operations Jon Nelson. “At AirBorn, our work is much more than a 
job, it’s a purpose. We build mission-critical components that cannot fail. We have a wonderful team of skilled assemblers who 
ensure that our products are of the highest quality and reliability.”

Intel Corp., a manufacturer of advanced microelectronics based in Santa Clara, CA, recently announced that it would spend $20 
billion to build two new factories in Arizona. Intel’s U.S. manufacturing has national security implications, since about 75 percent 
of the world’s chip-making capacity is in Asia. Recently, Intel announced it won a second-phase contract in a project aimed at 
helping the U.S. military make more advanced semiconductors within the United States. 

“I think one of the areas where we can have the most impact on China broadly is reshoring microelectronics,” Ellen Lord, the 
Pentagon’s chief weapons buyer, told the U.S. Senate Armed Services Committee.

Today, with the revealed danger of import dependency, trade uncertainty, and Chinese wages rising at 10 to 15 percent per year, 
it is time for companies to do the math using a tool like the Reshoring Initiative’s Total Cost of Ownership Estimator (TCO). This 
free online tool will quantify the costs that are hidden when companies make decisions based mainly on the free-on-board price 
of goods. Use of TCO typically closes the price gap between domestic and offshore sourcing by 15 to 30 percent. User data 
suggests that about 20 percent of what is now offshored would be reshored if companies switched from price to TCO. Reducing 
our imports by 20 percent would create more than 2 million manufacturing jobs!

See if reshoring makes economic sense for your company. The Reshoring Initiative’s resources can be found on our website, 
www.reshorenow.org.

AirBorn Inc., a manufacturer of specialized electronics for the aerospace industry, will invest $3.7 million to expand its assembly 
plant in Erie County, PA. Photo courtesy AirBorn Inc.

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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