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FROM THE EDITOR

Our Chips CONTACT
John

In January, Intel
announced that it will
invest $20 billion in a new
microchip manufacturing
facility near Columbus,
OH. Photo courtesy Intel
 
 

I n January, Intel announced that it will invest $20 billion in a new microchip manufacturing facility near Columbus, OH. The fab
is expected to create 3,000 company jobs, 7,000 construction jobs, and tens of thousands of additional jobs for suppliers and

partners. Construction is expected to begin this year, with production coming online at the end of 2025. The Ohio facility will be in
addition to the company’s plans, announced last year, to build two new factories in Arizona.

None of those projects will immediately alleviate the current shortage of microchips that has plagued U.S. manufacturers of cars,
appliances and other products for the past year, but it should bolster the domestic supply chain in the future. The U.S. share of the
worldwide chip manufacturing market has declined from 37 percent in 1990 to just 12 percent today, according to the
Semiconductor Industry Association. That’s not good. Improving domestic production of microchips isn’t just important for making
pickups and dishwashers, it’s also vital for national defense.

A January report from the Commerce Department found that many manufacturers that rely on semiconductors have only a few
days’ worth of inventory at any time. The report is based on more than 150 responses to a survey of businesses that produce and
use semiconductors. The survey found that the median supply of chips held by manufacturers has dropped from 40 days’ worth in
2019 to less than �ve days’ worth last year.

The limited supply means that disruptions to production overseas could again lead to factory shutdowns and furloughed workers
in the United States. The report notes that inventories are even smaller in key industries, such as automotive, aerospace and
defense.

Thankfully, Intel isn’t the only chipmaker willing to boost U.S. production. Samsung is building a $17 billion factory near Austin, TX.
Texas Instruments will begin construction this year on a series of new semiconductor fabrication plants in Sherman, TX.
GlobalFoundries plans to expand production at its existing semiconductor facility in Malta, NY, and build a new facility to double
the site’s current capacity. And, Micron Technology said it will spend $150 billion globally over the next decade to develop a new
line of memory chips, a project that could include expansion of U.S. manufacturing capacity.

Meanwhile, in our nation’s capital, lawmakers are doing what they can to boost domestic production of microchips. On Feb. 4, the
House of Representatives passed the Creating Helpful Incentives to Produce Semiconductors for America Act, or CHIPS Act,
legislation aimed at increasing U.S. competitiveness in semiconductor manufacturing. The Senate had passed the CHIPs for
America Act back in June 2021, but it stalled in the House—until now.

Once signed into law, the CHIPs Act will provide $52 billion in R&D and production funding for semiconductor companies in the
U.S. Some $2 billion of that money will be set aside to fund “legacy chip” production, to ensure a steady supply of the
semiconductors used in automotive manufacturing.

While the core provision of the CHIPS Act is popular on a bipartisan basis, the bill still has some way to go before it becomes law.
For example, the version passed by the House excludes sections on trade and climate change. Leaders from both houses of
Congress must now iron out those differences in conference before sending the bill to President Biden’s desk.

Let’s hope the come to an agreement soon.
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PRODUCTS

Seven-Axis Cobot for Machine Tending

Lightweight yet durable, the KR810 cobot offers a payload
of up to 10 kilograms, a reach of 850 millimeters, and seven
degrees of freedom (the seventh axis being its rotating
wrist joint). It is also fast—capable of moving 225 degrees
per second—and offers short cycle times. The cobot
requires minimal safety restrictions and is quite
maneuverable, making it ideal for working alongside
humans when performing machine tending, assembly and
limited-space retro�ts. Operators can easily program the
cobot by moving it into position and recording the key
points. Built-in software does the rest. Workcell designers
and integrators can place the cobot to the side of an
opening so workers can access CNC systems, lathes,
injection molds and related machinery. In addition, the
cobot is cost-effective for small and midsize companies, as
well as large manufacturers.

Kassow Robots

904-246-8958

www.kassowrobots.com

Electric Grippers Handle Small Parts

Electric-driven GEP2000 grippers are primarily designed
to handle small parts for assembly or test tubes in
laboratory automation. Four sizes are available, with
gripping forces from 80 to 500 newtons, and jaw strokes
from 6 to 16 millimeters. The latest model is the GEP2000-
B, with a stroke that can be �exibly adapted to the part,
thereby avoiding interference contours and saving time.
Equally bene�cial, if a part is lost due to external
in�uences, the gripper recognizes this and sends the
information to the controller. All grippers in the series
come with three control variants (IO-Link, digital I/0 and
digital I/0 with analog output for querying jaw position)
and utilize mechanical self-locking that prevents part
dropping due to a power failure. Also standard are an
emergency part-release function, bidirectional data
transmission and a guarantee of 10 million operational
cycles prior to required maintenance.

Zimmer Group

828-855-9722

www.zimmer-group.com     

Planar Motor System

XPlanar is a planar motor system that combines the
advantages of conventional pallet transfer with magnetic
levitation. The system features a planar motor with several
energized coils and movable magnets that are arranged on
a two-dimensional plane. It also includes an industrial PC
with corresponding TwinCAT software that speci�es magnet
movements to prevent their collision. Before operation, coil
current is set at a level that makes the magnets “�oat”
above the coils. This levitation eliminates the need for
mechanical guide components, while drastically reducing
cleaning and maintenance costs. During operation, objects
are placed on pallets and moved to any location via any
route. This capability is due to dynamic conventional linear
motors and cycle-time-optimized linking of individual
production steps. When defective workstations arise, the
system lets magnets bypass them so overall production can
continue with only slightly reduced output.

Beckhoff Automation

952-890-0000

www.beckhoff.com/en-us/

Heavy-Duty Robot

The 1000iA robot is capable of handling large and heavy
products, including automotive components and battery
packs for electric vehicles. Powered by the R-30iB Plus
controller, the M-1000iA is said to be the largest serial-link
robot available without J3 link interference. Chain links
from the base to the EOAT tip enable the robot to extend its
arm upright or rotate it backwards on the J3 axis. The robot
has a 1,000-kilogram payload, a 3,253-milimeter horizontal
reach and a 4,297-millimeter vertical reach. Dual motors on
the J2-J3 axis support heavy payloads at large offsets from
the wrist and at full extension. Internal cables minimize
interference with peripheral devices. Both the robot’s wrist
and J3 arm are rated IP67 for harsh environments. Also
standard are integrated iR vision and Zero Down Time,
which continuously collects and analyzes data to track the
robot’s overall health and maintenance requirements.

FANUC America Corp.

888-326-8287

www.fanucamerica.com     
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SEE IT AT

Smart Press for High-Mix
Assembly

M anufacturing is not only getting smarter. It is getting
smarter quicker, making it increasingly di�cult for

manufacturers to stay current.

Promess Inc. has taken a step to bring companies into the
age of smart manufacturing by introducing an assembly
press with fully integrated servo drive, force and position
sensing, and controller electronics. It is called FlexIQ and is
speci�cally designed for high-mix assembly environments.

“When a manufacturer decides to purchase a new piece of
capital equipment, the process from initial concept to
production of the �rst part on the manufacturer’s �oor can
be a lengthy one,” explains Promess Application Engineer
Scot Stodart. “Many months, many man hours, and a
signi�cant amount of money are consumed, often
unnecessarily, during the process.”

FlexIQ is a lightweight press that delivers the �exibility
needed to precisely assemble hundreds of part model
variations in small batch production—while verifying the
quality of every part through onboard data acquisition and
monitoring algorithms. Best of all, FlexIQ is an effective
replacement for arbor or pneumatic presses that are
traditionally used for high-volume assembly, notes Stodart.

The FlexIQ’s built-in algorithms, called “process types,”
handle common applications such as bearing pressing,
staking, crimping, bushing insertion, compliant pin
pressing, as well as press-to-shoulder and press-to-
distance. Another key feature is simple web-based
software, which walks newcomers through initial setup in a
wizard-like fashion without requiring any programming
skills. Its dashboard lets operators clearly view the force
graph, live force and position readings, quality
measurements and limits, and overall part quality results.

Stodart says the all-electric FlexIQ is capable of forces up
to 3 kilonewtons, has 300 millimeters of available stroke
and can move at 200 millimeters per second. The press’s
low 24-volt DC power requirement makes it ideal for
assembly environments that demand quick changeover for
varying part models. This low-voltage power requirement
also removes any concern over arc �ash.

Because it is lightweight, FlexIQ can be easily moved from
one assembly station to another. Manufacturers can order
it with a �eldbus interface for integration with a PLC, as
well as with a standard four-post or small-footprint L-frame
station. According to Stodart, both stations feature a
power supply, safety control, E-stop and cycle start button
along with T-slots to mount �xturing or tooling. Additional
safety features include an integrated light curtain and
plexiglass guarding, with the L-Frame also having a two-
hand tie down module.

For more information on presses, click
www.promessinc.com or visit the company’s booth at The
ASSEMBLY Show. Promess is one of many suppliers of
presses that will be exhibiting at the show, which will take
place Oct. 25-27 at the Donald E. Stephens Convention
Center in Rosemont, IL. Besides suppliers of presses, you’ll
�nd 225 suppliers of conveyors, motion control technology,
parts feeders, fastening tools and other assembly
technologies. For more information, visit
www.theassemblyshow.com.

Built-in algorithms, called “process types,” enable the FlexIQ press to
handle common applications such as bearing pressing, staking,
crimping, bushing insertion, compliant pin pressing, as well as press-to-
shoulder and press-to-distance. Photo courtesy Promess Inc.
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ASSEMBLY LINES
Robot Sales in North America

Set New Record
ANN ARBOR, MI—Sales of industrial robots in North
America set a new record in 2021, spurred by a surge
in non-automotive sectors. According to the
Association for Advancing Automation (A3), 39,708
units were sold at a value of $2 billion, a 14 percent
increase over the previous high in 2017. Non-
automotive orders now represent 58 percent of the
North American total.

The number of robots sold in 2021 rose 28 percent
over 2020 as more manufacturers looked to
automation to increase productivity and alleviate
ongoing labor shortages.

“More industries recognized that robotics could help
reverse productivity declines and �ll repetitive jobs
human workers don’t want,” says Jeff Burnstein,
president of A3. “It is no longer a choice whether to
deploy robots and automation. It’s now an absolute
imperative.

More manufacturers are investing in robotics technology to increase
productivity and alleviate ongoing labor shortages. Photo courtesy Rapid
Robotics

“As we’ve long believed—and users continue to con�rm—robots help companies compete, ultimately creating more jobs to
handle their growth,” explains Burnstein. “Improvements in technology, new �nancing models and simpler applications continue
to be positive trend lines [in] 2022, in particular helping small companies automate and join the global stage.”

One such manufacturer is Delphon, a California company that provides polymer and adhesive products for the electronics,
medical and semiconductor industries.

“Hiring technicians and machine operators in the Bay Area is always di�cult, and it became even harder during the pandemic,”
says Joe Montano, president of Delphon. “A new generation of rentable robots has made the costs feasible for facilities like ours
to make a measured entry into automation.

“By ‘hiring’ robots [from Rapid Robotics] to operate machines for pad printing and component cleaning, we were able to redeploy
eight operators to other jobs and see a $70,000 return on investment in less than a year,” claims Montano.

New Lightweight Material Is Stronger Than Steel

CAMBRIDGE, MA—Engineers at the Massachusetts
Institute of Technology (MIT) have developed a new
material that is stronger than steel and as light as plastic,
and can be easily manufactured in large quantities.

The new material is a two-dimensional polymer that self-
assembles into sheets, unlike all other polymers, which
form one-dimensional, spaghetti-like chains. It could be
used as a lightweight, durable coating for car parts and
cell phones, or as a building material for bridges and other
structures.

“We don’t usually think of plastics as being something
that you could use to support a building, but with this
material you can enable new things,” says Michael
Strano, Ph.D., a professor of chemical engineering at MIT.
“It has very unusual properties, and we’re very excited
about that.”

A two-dimensional polymer that self-assembles into sheets could be
used as a lightweight, durable coating for car parts, cell phones and other
products. Illustration courtesy Massachusetts Institute of Technology

Scientists have long hypothesized that if polymers could be induced to grow into a two-dimensional sheet, they should form
extremely strong, lightweight materials. However, many decades of work in this �eld led to the conclusion that it was impossible
to create such sheets. One reason for this was that if just one monomer rotates up or down, out of the plane of the growing
sheet, the material will begin expanding in three dimensions and the sheet-like structure will be lost.

However, Strano and his colleagues came up with a new polymerization process that allows them to generate a two-
dimensional sheet called a polyaramide. For the monomer building blocks, they use a compound called melamine, which
contains a ring of carbon and nitrogen atoms.

Under the right conditions, these monomers can grow in two dimensions, forming disks. The disks stack on top of each other,
held together by hydrogen bonds between the layers, which make the structure very stable and strong.

“Instead of making a spaghetti-like molecule, we can make a sheet-like molecular plane, where we get molecules to hook
themselves together in two dimensions,” explains Strano. “This mechanism happens spontaneously in solution, and after we
synthesize the material, we can easily spin-coat thin �lms that are extraordinarily strong.”

Because the material self-assembles in solution, it can be made in large quantities by simply increasing the quantity of the
starting materials. “With this advance, we have planar molecules that are going to be much easier to fashion into a very strong,
but extremely thin material,” claims Strano.

The engineers discovered that the new material’s elastic modulus is between four and six times greater than that of bulletproof
glass. They also found that its yield strength, or how much force it takes to break the material, is twice that of steel, even though
the material has only about one-sixth the density of steel.

Toyota Invests in Smart Assembly Robots to Improve Productivity
EMERYVILLE, CA—Toyota Motor North America is
using arti�cial intelligence technology to automate and
speed up production processes at its plants in
Georgetown, KY, and San Antonio, TX. The facilities are
home to Toyota’s highest volume assembly lines that
produce popular models such as the Camry, RAV4,
Sequoia and Tundra.

Toyota is using SymbioDCS software from Symbio
Robotics to allow robots to quickly learn, adapt and
execute tasks. The tool enables programmers to
leverage real-time information and feedback from
existing automation sensors in combination with
advanced control software, resulting in more capable
and �exible robots.

Toyota is using arti�cial intelligence technology to automate and speed up
production processes at its assembly plants. Illustration courtesy Symbio
Robotics

“Engineering teams at Toyota are leveraging [our] technology, expertise and best practices of arti�cial intelligence to increase
e�ciency, improve quality and reduce ergonomic hazards,” explains Max Reynolds, CEO of Symbio Robotics. “Cars are changing.
Manufacturing processes are changing. We’re proud to be working with Toyota to help them adapt for a competitive advantage.”

According to Reynolds, Symbio’s technology is designed to solve car manufacturing “pain points.” One application Toyota
leverages is Symbio’s moving line technology, where robotic assembly is done as vehicles are carried down an active production
line in the plant. The company’s software is also used to perform tasks such as wax application without making stops.

“Symbio’s AI-based software gives [us] real-time control of our robots and provides even more �exibility to help meet changing
customer and market demands,” says Pascal Renouil, general manager of advanced technology at Toyota North America.

Automakers plan to spend more than $500 billion over the next decade to develop and build new battery-powered vehicles and
shift away from internal combustion engines.

“Growth in the EV sector is forcing both traditional automakers and new electric vehicle companies to �nd ways to ramp up
production faster, “ says Ryan Kelly, manufacturing and supply chain technologist at the Association for Manufacturing
Technology. “OEMs are using better automation to rede�ne their manufacturing processes and gain production line e�ciency,
agility and quality.”

“[We are] preparing for future market needs as demand increases in the area of vehicle electri�cation,” adds Renouil. “Partners
like Symbio support [our] goal of providing a diversi�ed range of carbon-neutral options to meet current and future customer
needs.”

Kollmorgen and Ericsson Explore How
5G Technology Enables Mobile Robots
GOTHENBURG, Sweden—Kollmorgen is performing 5G tests with
Ericsson to explore how it can improve mobile robot applications. The
advanced network technology enables new levels of AI and machine
learning, simpli�es requirements for infrastructure and increases
network stability, which could dramatically increase performance and
cost e�ciency for manufacturers in a variety of industries.

“We want to continue to push the boundaries of mobile robot
applications with our NDC Solutions platform,” says Peter Bladh, director
of R&D at Kollmorgen. “5G holds the key to unlock more advanced
routing of intralogistics, generate better insights, improve predictive
maintenance and speed up commissioning. It is also likely going to be
the future standard of industrial communication infrastructure.”

Kollmorgen is performing 5G tests with Ericsson to
explore how it can improve future mobile robot
applications. Photo courtesy Kollmorgen

According to Bladh, 5G has several advantages compared to Wi-Fi. For instance, it can result in better scalability and cost
savings, and it’s potentially far easier to set up than Wi-Fi. In addition, 5G can allow localization in dynamic environments without
requiring arti�cial landmarks.

Kollmorgen’s tests with Ericsson were carried out on a private 5G network, as well as a public 4G network, by using an
autonomous mobile robot controlled by the Kollmorgen NDC S platform. The Wi-Fi communication link in the Kollmorgen CVC700
onboard vehicle control unit was replaced with a 5G communication link.

“These tests are just the beginning of our 5G journey,” claims Bladh. “Our initial aim was to prove that our NDC Solution platform
is agnostic to the type of communication link used and explore the performance differences between 5G and Wi-Fi. Having done
so, we are con�dent to say that NDC Solutions is 5G ready.”

“Autonomous material handling requires both powerful and secure connectivity, and a robust ecosystem of application
providers,” adds Thomas Noren, head of dedicated networks at Ericsson. “[We are] proud to partner with Kollmorgen to enable
automatic guided vehicles with industry grade reliable connectivity, ensuring smooth and safe operations.”
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THEME PARTS FEEDING

Magnets are lifted out of the step feeder bin onto the orienting section of a vibratory track. Misoriented parts drop back into the bin. Parts
that are the wrong size are rejected into a yellow bin. Photo courtesy Performance Feeders Inc.

Step Feeder Supplies Magnets for
Automotive Assembly

THINGS5

1
Performance Feeders Inc. has recently designed and built a step feeder system to supply two sizes of magnets for an
automotive product. Engineers at Performance Feeders opted for a step feeder, rather than a vibratory bowl, for space savings
and durability.

Parts are lifted out of the step feeder bin onto the orienting section of a vibratory track. Misoriented parts drop back into the bin.
The system is designed so parts that are the wrong size are ejected out of the system into a yellow bin.

Correctly oriented parts are transferred into the assembly line by a 60-inch long vibratory inline track made from hardened steel
and driven by two- and three-spring drivers.

Proximity sensors monitor the parts level in the track. A sensor at the track entrance controls the step feeder, turning it on when
parts are needed in the track. The sensor near the track exit issues an alarm if the part level gets too low.

A belt-driven prefeeder, which stores 0.25 cubic feet of parts, keeps the step feeder supplied with parts. A photoelectric sensor
on the step feeder monitors the parts level and turns on the prefeeder when parts are needed.

To see a video of the feeder in action, click here. For more information on feeding systems, visit www.performancefeeders.com.

2
This bowl supplies lightweight plastic caps a rate of 260 parts per minute. Photo courtesy Fortville Feeders Inc.

Two Feeders Are Synced for Assembly Automation

Assembly automation often requires the coordination of multiple feed systems. Many feeder manufacturers will try to use the
same type of movement for all the parts. Although that approach can work, it’s not always the best way to do things.

Such was the case when Fortville Feeders Inc. was commissioned to design a feeding system for an integrator that was building
an automated assembly and labeling system for a medical packaging company. The high-speed system labels vials and caps
them before they are �lled. The customer needed two feeder systems—one for the vials and one for the caps—that would supply
each part at a rate of 260 per minute, eliminate noncompliant parts, and orient them for precision assembly.

The vials and caps are made of lightweight plastic. Feeding light parts at high speed can be a problem when exact handoff is
needed at the end of the line. Even a stray puff of air can misorient parts and cause misfeeds.

Fortville engineers took a two-pronged approach to the challenge. The cap feeder was designed with a vibratory bowl and track.
The caps are symmetrical and had little distinguishing features other than an opening at one end of the cap. The key to proper
orientation was a series of tooling and compressed air selectors. Fortville Feeders designed the tooling in the bowl with two
orientation and three selection sections to ensure that the caps were moved to the end of line with the open end up.

Another innovative feature was created to supply bulk parts to the feeder bowl. Fortville engineers designed a chute extension
that eliminated bouncing parts. Lightweight parts tend to rebound when dropped from an elevator. The chute extension kept
parts contained until they rested on the base of the bowl.

To feed the vials, Fortville took a nontraditional approach. Engineers used a through-feed gauge-roll design to both move the
parts quickly and eliminate noncompliant parts. Although fast, most gauge rolls are not capable of feeding directly into an
indexing dial plate because of an end carrier bearing. Fortville used opened-end gauge rolls that placed the parts precisely into
the dial plates.

The vials are tapered, so the gauge rolls are spaced to let the parts hang between them. By hanging the parts, engineers
ensured they are fed with open ends up and can be moved at a high speed without repositioning them. Large and small parts
are moved off the rollers and sent down a rejection chute. Misoriented parts are sent back up an elevator and returned to the
bowl.

For more information, visit www.fortvillefeeders.com.

3
The IBB belt hopper from Afag Automation can be positioned above vibratory feeder bowls to keep them �lled with an optimal
level of parts. Whenever the �ll level of a feeder reaches a low level, the hopper automatically re�lls it.

Hoppers are available with capacities of 3, 5, 6, 12, 25 and 50 liters. The hopper can store up to 70 kilograms, depending on the
model.

Parts are dispensed from the hopper with the help of a conveyor belt. The standard belt has a black, water-repellent
polyurethane coating. The belt dissipates static electricity before the parts leave the hopper.

Made from stainless steel, the hopper features adjustable front panels and an adjustable tilting spout.

For more information, visit www.afag.com.

The IBB belt hopper from Afag Automation can be positioned above
vibratory feeder bowls to keep them �lled with an optimal level of parts.
Photo courtesy Afag Automation

Hopper Keeps Feeder Bowls Topped Up

4
To help a bowl feeder run at peak ef�ciency, its support
table must be as strong and heavy as possible. Photo
courtesy Automation Devices Inc.

Sturdy Tables Ensure Proper Operation of Vibratory Feeders

A vibratory parts feeding system involves a variety of components,
including springs, magnets and the bowl itself. But, one foundational
item is often overlooked: the table on which the bowl will sit. If the table
is not constructed with the proper materials and engineered to withstand
the daily stress generated by the vibratory components, then the feeding
system will underperform or even fail.

According to the engineers at Automation Devices Inc., here are some
important things to look for when evaluating feeder table construction:

The goal is to make the table as strong and heavy as possible to help the
feeder run at peak e�ciency. To determine if a table is strong enough,
engineers can conduct a simple test. Run the feeder on the table and
then run it on the �oor and see where it performs better. If it runs better
on the �oor, the table is not strong or heavy enough.

Tables constructed with inferior materials might be less expensive in the
short-term, but will ultimately cause problems with the parts feeding
system. If the table is constructed from lightweight aluminum extrusions,
wood or angle iron, it will not be strong or rigid enough. An aluminum top
plate has different harmonics than steel and may vibrate too much while
the system is operating. Improper construction will direct the energy
down and into the table and not up and into the bowl.

For more information, visit www.autodev.com.

The top plate should be made from 1-inch thick steel.

The legs should be made from 3-inch square steel tubing.

The table should be fully welded and gusseted.

The table should include leveling feet with rubber bottom pads.

Number of screws per minute that can be supplied to one automatic screwdriver by the Eacy step feeder from Deprag
Inc. The device can supply screws to up to six drivers, albeit at a lower rate. The feeder has a capacity of 2 liters. It can
accommodate screws with a maximum head diameter of 6 millimeters and a maximum shaft length of 60 millimeters.

The feeder is quiet, energy-e�cient and gentle on screws.

30
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ASSEMBLY IN ACTION
Manual Workstation Offers Flexible
Assembly of EV Charging Sockets
Electric vehicles have been a vital element of
the green-energy revolution for the past several
years. Nonetheless, producing key EV
components continues to present great
technical challensges for many large and
established manufacturers.

Part of the challenge stems from the fact that
these components must meet various
standards. For example, German
manufacturers that use fastening tools to build
such components must closely follow VDI/VDE
2862 to ensure reliability. This workstation features an EC servo screwdriver, a position control portal and a

toolbox with multiple color-coded bits. Photo courtesy DEPRAG

The Nexans autoelectric Group, based in Floss, Germany, has relied on a DEPRAG manual workstation since 2021 to meet this
standard when fastening together EV charging sockets. Founded in 1966, the company has primarily served the automotive
industry with cable sets and wiring systems for electric and conventional vehicles, and components for vehicle assistance
systems.

“The �exible manual workstation is an ideal and e�cient solution,” says Johannes Wagner, process developer at Nexans.
“Planning uncertainties can be counteracted, several assembly processes combined, and all of our technical requirements met
using DEPRAG’s standard automation components.”

Workstation features include an EC servo screwdriver, a position control portal, a toolbox with multiple color-coded bits and a
DEPRAG Processing Unit (DPU) with built-in touch screen. Three sword feeders supply fasteners to the driver via long plastic
hoses. Equally important, the workstation easily integrates with the plant’s network and MES systems for optimal data
management.

According to Wagner, all screws in the vehicle chargers must be installed according to the VDI standard to ensure consumer
safety. This requires Nexans operators to carefully document and monitor all steps of the fastening process.

“[We] guarantee that the right number of the right screws are supplied at the right time,” explains Stefan Rösl, project leader at
DEPRAG. “Furthermore, we can ensure that they are supplied to the correct position and assembled using the correct bit.”

Ergonomic guidance of the screwdriver is handled by the position control portal, which also ensures precise positioning of each
screw by way of a built-in sensor. After the screw is installed, a sensor in the DPU evaluates the fastener to verify that it meets
all installation parameters.

The DPU also noti�es the operator when a bit change is required, and continually displays the unit’s operating status on the
integrated touch screen. As needed, the operator can watch a step-by-step visual display of the assembly process on the screen.

Wagner says another challenge related to the assembly of
charging sockets is keeping track of the different
components needed for each country-speci�c model.
Because standards vary across Europe, China, Japan and
the USA, the operator needs to slightly modify the
workstation with adaptors to properly and e�ciently
assemble each country-speci�c charger. Sensors and
actuators built into each adaptor automatically connect to
the control cabinet for quick and seamless
communication.

As for the sword feeders, Nexans selected them to ensure
technical cleanliness of each fastener during assembly.
Wagner likes that the feeders guarantee gentle, low-
friction feeding and separating of the fasteners. A
powerful integrated vacuum pump in each feeder removes
particles from the screws before they are transported to
the workstation and presented for assembly.

For more information on fastening workstations, call 800-
433-7724 or visit www.deprag.com.

The Nexans autoelectric Group selected sword feeders to ensure
technical cleanliness of each fastener during assembly. Photo courtesy
DEPRAG

Hexapod Keeps Mirror Segments Aligned During JWST Assembly

More than 18 years after NASA commissioned it to
be built by TRW Inc., the James Webb Space
Telescope (JWST) was launched into orbit by
Ariane rocket �ight VA256 on Dec. 25, 2021. The
launch took place at the Guiana Space Centre in
French Guiana.

About 30 minutes after launch, and continuing for
nearly 13 days, the JWST deployed its solar array,
antenna, sunshield, and primary, secondary and
tertiary (third level) mirrors. The Space Telescope
Science Institute in Baltimore oversaw all
deployment actions. In January, the JWST arrived
at its solar orbit, Lagrange Point 2, marking the
completion of its million mile journey and the �rst
month of its half-year long commissioning period.

The JWST is the largest telescope ever launched
into space—measuring nearly the size of a tennis
court in its unfolded operational con�guration. The
telescope’s primary mirror is lightweight and
segmented into 18 hexagonal pieces on a hinged
surface more than 21 feet in diameter.

The James Webb Space Telescope is launched into orbit by Ariane rocket �ight
VA256 on Dec. 25, 2021, more than 18 years after NASA �rst commissioned it to be
built. Photo courtesy NASA

Each segment is made of beryllium for maximum stiffness, minimum weight and to enable the mirror to withstand extremely low
temperatures in outer space. A thin gold coating helps re�ect infrared light. Segments are designated A, B or C, depending on
their location within the hexagon.

NASA engineers used a robotic arm, called a Primary Mirror Alignment and Integration Fixture, to join the segments. The arm
was precisely controlled in six axes by a custom hexapod (the Stewart Platform) made by Auburn, MA-based Physik Instrumente
(PI).

Positioned at the arm’s end, the hexapod has a 200-kilogram load capacity, and offers submicron resolution with a
programmable center of rotation, or pivot point. Accompanying software simulates the limits of workspace and load capacity,
thereby ensuring that the hexapod will handle the speci�c loads, forces and torques in an application. All of these features
enabled NASA engineers to keep each segment precisely aligned during assembly.

Building the JWST represents the second project in recent years where NASA and PI have worked together. Last year, the space
agency and the Jet Propulsion Laboratory (managed by Caltech) relied on PI’s high-performance multilayer piezo ceramic
actuators to help the Curiosity Rover precisely retrieve surface samples from Mars.

A total of 16 PICMA P-882–P-888 stack actuators were used to 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.

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.

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

The Stewart Platform, a custom hexapod, precisely controls the Primary Mirror
Alignment and Integration Fixture as it joins together the 18 segments of the
main James Webb Space Telescope mirror. Photo courtesy NASA

Advanced MES Powers Productivity Increase at Johnson Controls

When you’re Johnson Controls Inc. (JCI)—the
world’s largest automotive battery supplier and
recycler—every operational change is signi�cant.
Consider, for example, the positive impact that
installing Advanced MES software (from Epicor
Software Corp.) has had at its Florence, KY, facility
since 2020.

Prior to the installation, JCI’s quality control group
there collected data only once per shift. This
approach forced engineer Dave Rose to wait three
to four shifts before he could statistically analyze
the process of setting �ll- and cycle-time control
limits on the plant’s 44 injection molding machines,
which produce plastic battery cases for
automotive OEMs and aftermarket suppliers.

Epicor Advanced MES software has enabled Johnson Controls Inc. to increase
plastic battery case production by 8 percent at its Florence, KY, facility. Photo
courtesy Johnson Controls Inc.

“Now, I take a snapshot of every cycle to see if the process is in control,” says Rose. “[The software] is just an awesome tool. We
were the Flintstones, and now we’re the Jetsons.

“In the old days, we couldn’t do true statistical process control (SPC) because we needed material, pressure, heat and mold
temperature data from 300 cycles before we could set up the control limits,” Rose continues. “It’s impossible to do that manually
with the amount of equipment we have. Now, all we do is query Advanced MES after 300 cycles, and it sets the control limit. I
monitor the real-time screen from my desk or at home, and I can see how each machine is performing against those control
measures.”

To optimize quality, Rose analyzes key part dimensions, such as weight, by setting up target values in the software. He then
does a part check against those targets on each shift. Signi�cant deviations point to a potential problem with the mold, or lead to
a machine shutdown.

“I haven’t gotten to true statistical quality control (SQC) yet,” Rose acknowledges. “Our parts don’t vary by much, and we have
four people measuring dimensions, so there’s some natural variation. We are looking at getting a coordinate measuring machine,
which will interface with the MES and allow us to do SQC.”

Overall, managers use the software to monitor from 250 to 300 machines and processes, including synchronized robot-
controlled packing, labeling, product transfer and material scrap. Every morning, Rose meets with representatives from eight
operational disciplines to review scrap reports on each shift from the previous day. He veri�es if all known scrap issues have
been resolved, and if not, assigns resources to take further action.

“We used to run 3 to 4 percent scrap,” Rose points out. “[Recently], we were down to 1.3 percent. That’s world-class and is largely
attributable to the MES. It’s the tool that gives us the numbers we need to make good decisions.”

Equally important, the software has helped increase productivity by 8 percent. Machine uptime has also increased 3.1 percent,
and the cost to produce each unit has been cut by 13 percent.

The company’s most important productivity
initiative at present is what Kenzie Beard, IT/IS
technical service specialist, terms the “38-Second
Vision.” Historically, JCI used single-cavity molds to
move one part every 38 seconds through all
workstations in the production and handling
process.

The company’s goal now is to use a double-cavity
mold and produce two parts in the same
timeframe. Thus far, MES has helped the company
reduce the time to achieve this from 54 seconds to
47.5 seconds. The software monitors all
equipment involved in part production, picking, hot
stamping, handling and pressure testing.

For more information on MES software, call 800-
999-1809 or visit www.epicor.com/en-us.

Managers at JCI use the MES software to monitor from 250 to 300 machines and
processes, including synchronized robot-controlled packing, labeling, product
transfer, and material scrap. Graphic courtesy Epicor Software Corp.
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John Sprovieri // Editor In Chief

Clean-Room Robots Handle
Drug-Delivery Devices

To bring life-changing medicines to a highly regulated market, pharmaceutical manufacturers must maintain a delicate balance
between volume, repeatability and sterility. Kindeva Drug Delivery has been walking that line for 176 years.

Based in Woodbury, MN, Kindeva is a contract development and manufacturing organization specializing in complex drug
formulation and delivery. The company has played a role in bringing hundreds of drug products to fruition. Among its most recent
innovations is a solid microstructured transdermal system (sMTS). The microneedle-based device is highly patient-friendly,
making it ideal for self-administering abaloparatide, a biologic that stimulates bone formation for postmenopausal women at
high risk for bone fractures due to osteoporosis.

Since abaloparatide is a biologic pharmaceutical ingredient, it cannot be terminally sterilized. Therefore, the processes involved
in coating and packaging the abaloparatide-sMTS combination must take place entirely within an ISO Class 5 environment. In
the lead-up to �ling a new drug application with the FDA, Kindeva sought to reduce the product’s manufacturing cycle time. Only
an automated system capable of operating within an aseptic isolator could accomplish all of this.

The company turned to Keller Technology Corp., a systems integrator with extensive experience in robotic applications for
controlled environments for manufacturing biotech and pharmaceutical products. Keller’s robot of choice for this application was
the Stericlean line of six-axis robots from Stäubli Corp.

A variety of features enable Stäubli’s Stericlean robots to operate in a Class 5 environment and maintain high performance under
strict aseptic conditions. The robot has a fully enclosed structure with special seals to keep airborne particles to a minimum. The
robot’s completely smooth surface, protected by a high-resistance coating, eliminates retention areas where antigens can
proliferate. This design also enables the robot to withstand the harsh vaporized hydrogen peroxide decontamination process. All
connections run through the base of the robot, safely outside the isolator.

Past experience was also a factor in choosing a robotics supplier. Keller has been integrating Stäubli robots successfully for
years in various applications. In fact, the company had previously used a Stericlean robot in an application that was nearly
identical to Kindeva’s. Ultimately, the Stericlean six-axis robot exceeded Kindeva’s requirements with an ISO Class 4 rating.

The system Keller devised performs precision dip coating as well as primary packaging, all within an aseptic isolator. It begins
when the sMTS devices are transferred into the isolator on trays, while the sterile liquid pharmaceutical is fed into a special
coating system designed by Keller.

The robot’s pinpoint accuracy is critical in the dip coating operation that follows. The dexterous robotic arm picks up individual
sMTS devices, each smaller than a postage stamp, and immerses them in the liquid pharmaceutical bath, loading the
microneedles with the biologic ingredient. The process is carefully calibrated to achieve a uniform coating on each unit, resulting
in high repeatability.

The robot then lifts the coated sMTS out
vertically, carefully places it back on the
tray, and repeats the process at a
constant speed. Once the tray is full, it is
transferred to a tray sealer, also custom-
designed and built by Keller. The sealed
trays are transferred out of the isolator,
completing the operation.

The isolator itself is equipped with a
monitoring system to ensure that no
antigens are present. It also provides
laminar air�ow, so all the air within the
isolator moves with a uniform velocity
and direction. Likewise, all system
components are designed to minimize
air�ow disruption. This prevents
disturbances such as eddies, voids and
shadows that could retain antigens.

Employing robots for the task also
minimizes the risk of exposing workers
to pharmaceutical agents during the dip
coating process. Keller engineered and
integrated its customized system into an
aseptic isolator to maintain sterile
conditions and shield the product from
contamination.

While precautions are taken at every step of the production process, the automated system also delivers the high speed and
e�ciency Kindeva needed to achieve its goal of reducing cycle time. Speed and e�ciency gains through automation have
enabled the company to scale up manufacturing for commercial distribution. Further, the enhanced traceability provided by the
robot’s control software optimizes process control, which has the potential to bring long-term bene�ts for years to come.

For more information on robots, visit www.staubli.com/en-us/robotics. For more information on custom automation, visit
www.kellertechnology.com.

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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AEROSPACE ASSEMBLY
Relativity Space Takes 3D
Printing to New Extremes
Austin Weber // Senior Editor // webera@bnpmedia.com

Relativity Space recently acquired a 1-million-square-
foot factory in Long Beach, CA, that was once used by
Boeing and McDonnell Douglas. Illustration courtesy
Relativity Space Inc.

AEROSPACE ASSEMBLY PRODUCTST raditionally, additive manufacturing has been used
in the aerospace industry to print small metal parts,

such as brackets and fuel nozzles. But, Relativity Space
Inc. hopes to change that scenario by thinking big. The
start-up company plans to print entire rockets using
state-of-the-art technology.

Additive manufacturing “prints” solid objects from a
digital �le by depositing one layer of material on top of
another, rather than starting with a piece of metal and
cutting or milling it away. It allows companies to more
easily manufacture complex shapes and structures that
are di�cult to make. There’s also less waste compared
to traditional manufacturing techniques, which require
longer setup times and higher material costs.

Relativity Space recently acquired a 1-million-square-
foot factory in Long Beach, CA, that was once used by
Boeing to assemble the C-17 Globemaster military cargo
plane. Before that, the 93-acre site was home to
McDonnell Douglas, which produced jetliners such as
the MD-80 and DC-8 at the site adjacent to Long Beach
Airport.

Relativity Space has been transforming the facility into a
“factory of the future” centered around Stargate, a
machine developed in-house that it claims is the world’s
largest 3D printer. The company has also invested in
state-of-the-art arti�cial intelligence technology and
robots to boost production e�ciency.

DMC® provides assembly and maintenance tools for crimping, stripping

and banding Mil-Aero high-speed data wiring systems. Our indent crimp

tools are ideal for inner contacts while our form crimp tools provide the

necessary termination for outer bushings, ferrules, and shield crimps.

   Increase Transmission Speeds

   Reduce Signal Degradation

   Enhance System Reliability

Daniels Manufacturing Corporation

407.855.6161

dmc@dmctools.com

www.dmctools.com

Precision Tooling for High Speed Data
Transmission

Relativity Space's Stargate 3D printer was developed in-house. Photo
courtesy Relativity Space Inc.

With in-process monitoring, a series of Stargate printers
will analyze production in real time, detect any quality
issues, and use sensors and predictive analytics tools to
print structures with extremely tight dimensional
tolerances. The machines can produce unique geometries
that are not possible using traditional aerospace
manufacturing methods.

“Incorporating AI-driven controls, [our] printers continuously
optimize production, resulting in exponentially
compounded quality and time improvements, lower costs
and product designs not possible in traditional aerospace
manufacturing,” claims Tim Ellis, CEO of Relativity Space.
“As a vertically integrated technology platform, [we are] at
the forefront of an inevitable shift toward software-de�ned
manufacturing.

By using additive manufacturing, Relativity Space plans to build rockets in
60 days or less. Photo courtesy Relativity Space Inc.

“By fusing 3D printing, arti�cial intelligence and
autonomous robotics, we are pioneering the factory of the
future,” says Ellis. “Disrupting 60 years of aerospace, [we]
offer a radically simpli�ed supply chain, building a rocket
with 100 times fewer parts in less than 60 days.”

Because of additive manufacturing technology, Ellis
expects to reduce the part count on a typical rocket from
100,000 to 1,000 components. The company’s six-axis
robots can emit about 10 inches of material onto a large
turntable �xture every second. The directed energy
deposition printing process uses proprietary alloys
designed to meet mission-critical performance
requirements.

Ellis wants to disrupt and revolutionize the traditional way of mass-producing rockets. In the past, the slow production process
has relied on complex supply chains, large factories, �xed tooling and extensive manual labor. The entire assembly process
typically takes two years or more.

With his new production paradigm, Ellis intends to reduce the development cycle from 48 months to six months and the actual
build time from 24 months to two months.

“We’re on a mission to create an entirely new tech stack for aerospace manufacturing,” explains Ellis. “Building on six years of
development to date, we’re now ready to take our in-house developed tools to the next level and create an entire factory
operating system to transform aerospace through data, machine learning and an entirely new way of developing products.
Relativity is blazing a new path for rockets and aerospace.”

Relativity Space plans to disrupt and revolutionize the traditional way of
mass-producing rockets. Photo courtesy Relativity Space Inc.

Relativity Space’s two rockets will be used for heavy lift
applications, such as launching CubeSats and other small
satellites into low-Earth orbit. Its �rst rocket, dubbed the
Terran 1, is scheduled to make its �rst test �ight laterthis
year at Cape Canaveral Space Force Station. The Terran R,
a larger, fully reusable launch vehicle, is scheduled to lift off
in 2024. Both two-stage rockets will sport “Printed in the
USA” graphics.

Terran 1 is 115-feet tall and 7.5-feet wide, with a maximum
payload capacity of 2,756 pounds. Terran R will be 216-feet
tall and 16-feet in diameter, with a payload capacity of
44,100 pounds.

Relativity Space’s rockets will be used for heavy lift applications, such as
launching small satellites into low-Earth orbit. Illustration courtesy
Relativity Space Inc.

The rockets’ engines, which will also feature printed parts,
will be fueled with liquid methane and liquid oxygen. The
�rst stage of the Terran 1 will be powered by nine Aeon 1
engines that will each produce 23,000 pounds of force at
launch. The Terran R will use seven Aeon R engines. The
second stages of both rockets will be powered by one
Aeon 1 Vacuum engine that will generate up to 28,300
pounds of force.

Relativity Space claims that the Terran 1 is the most pre-
sold rocket in history prior to launch. The company has
already secured contracts from both commercial and
government entities, including NASA.
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ASSEMBLY AUTOMATION

John Sprovieri // Chief Editor

In the right application,
manufacturers can reuse

some or all of existing
assembly systems for new

projects.

Retool, Rebuild or Start Over?

Space is a major consideration when considering whether to retool an
existing system. Engineers can’t install 12 workstations on a six-station
indexing dial. Photo courtesy Genesis Automation

P roduct life cycles are getting shorter. For example, 20 percent of consumers replace their televisions every four to �ve years;
another 5 percent replace their sets every one to three years. Smartphones are even worse. On average, consumers replace

their phones about every 2.5 years.

In that light, it may seem counterintuitive to expect a multistation automated assembly system to last for a decade or more, but
there are examples out there. In 1990, Lanco Assembly Systems built a machine to assemble compacts for a cosmetics
company. That machine is still running today. And why not? While cosmetics colors might change with fashion trends, the basic
form factor of the compact itself has not. Thus, with proper maintenance and little or no changes in tooling, the machine has
been able to churn out product for years.

“That customer has made an absolute fortune off of our machine,” boasts Tim Neale, global account manager at Lanco
Assembly Systems.

Rick Blake, president of Edgewater Automation, has seen both sides of the equipment longevity equation during more than 30
years in the custom automation business. In the mid-1990s, his company built a machine to make small backup batteries for exit
signs and other devices. The form factor of the battery hasn’t changed since then, and the machine is still running today, albeit
with a few minor modi�cations.

On the other hand, Blake has also worked on machines to assemble computer peripherals, such as external hard drives, for
some of the largest OEMs in the world.

“Longevity really depends on the market you’re serving. For electronics customers, it’s all about getting to market,” says Blake.
“We’d put those machines together; they’d run three to �ve years; and then we’d tear them down and recon�gure them for
another three years of production. After that, the OEMs would redeploy them. Product life cycles are so short in that industry.”

Creating a durable, reliable machine doesn’t happen by accident. It takes good design, careful planning and ample
communication between the integrator and the customer.

“We always try to use top-of-the-line components in our machines,” says Neale. “They are better engineered, well made and
have a longer lifespan. You don’t want to replace components after a year and a half. Certainly, there are a lot of machine
builders that will compromise on components to save money. A high-quality component might be more expensive, but it will
save money in the long-term.”

Most assembly systems don’t run for decades. A lifespan of �ve to 10 years is more typical, depending on the product and the
industry. In the automotive industry, for example, a machine to assemble a stable component, such as a solenoid switch, might
run for 10 years or more. On the other hand, a machine to make an aesthetic component, such as an interior subassembly, might
only run for �ve years until that component is redesigned for the next model makeover.

Machine lifespans are typically longer in the medical device industry. A machine to assemble a simple device, such as a syringe,
could conceivably run for 20 years or more.

That’s not to say, however, that the machine will run that long. Even the best-designed, best-maintained assembly machine can’t
stop the march of time.

“Just like a car, an assembly machine is going to become less and less e�cient over time,” Neale points out. “And, as technology
advances, the next issue our customers might run into is the availability of replacement components.”

Planning for the Long Run

Manufacturing technician Christopher Lord adjusts a mechanism inside an automated assembly system. Photo courtesy Lanco Assembly
Systems

While most manufacturers have an expectation of how long a particular product might last on the market, that forecast is rarely
written into the speci�cations for an automated assembly line.

“It’s always best to disclose all expectations of the automated equipment’s performance,” advises Adam Gustafson, applications
engineer at Genesis Automation Inc. “The expectation for the useful life of the system can be just as important as the cycle
time.”

Similarly, the expected longevity of a machine—or the possibility of reusing any or all of its components—is rarely factored into a
manufacturer’s calculations for return on investment (ROI). Rather, variables such as decreased labor, increased capacity,
improved quality and lower piece-part costs are part of the equation.

“Reuse of equipment for other future products is often a goal, but the reality is it’s too di�cult to know exactly when one product
will stop being made and when the next will begin—if it begins,” says Gustafson. “As a result, reuse of equipment for future
products is not used by manufacturers in their ROI calculations.”

Blake agrees. “We’re building a machine right now that I know will be running for 10 to 15 years, even if the product changes over
that time,” he says. “But, I don’t think the customer expects to wait that long to see a return on investment. For most companies,
the ROI period is three to �ve years.”

That’s not to say, however, that manufacturers do not consider long-term plans or goals when specifying an automated
assembly system. With enough warning, systems integrators can design a machine that can assemble Product A today, but also
assemble Product B and Product C in the future.

“If the customer can de�ne a range of requirements that future products will be within, then the automated system can be
designed for future product compatibility,” Gustafson points out. “Depending on how future product designs and requirements
will vary, there are many ways to address this.

“When designing with future product designs in mind, engineers can make part nests and contact tooling with change-out
features,” he continues. “In a sense, all product-speci�c designs are modular and easily removed from a neutral mounting
surface that can accept something else in its place.

“It’s also important to design part nests, tooling, mechanisms and stations with a little extra space around them. Since future
products will likely have a different shape or geometry, you need to leave room to accommodate those features. In some cases,
it may even be necessary to leave room to add a new station, or an entire module, to the system if new products have very
different requirements.”

“The savviest customers have at least a sense of what their future needs might be, and we try to bring that to the party, too,”
adds Blake. “For example, we might point out that if we left a little extra room here or there, it would enable them to assemble
product variants in the future. Almost all of our customers want that—if it doesn’t cost them extra. And, sometimes it doesn’t
cost them extra. Sometimes, just planning for it is enough.”

On the other hand, designing for reuse can also lead to compromises. “When we’re designing for a single purpose, then our
machine design can much more heavily favor speed, e�ciency, space savings, and even simplicity and cost,” Gustafson adds.
“Designing for reuse often means designing for the unknown, which means you need to leave the design open for other features
that aren’t necessary at the current time.”

We’ve Had a Good Run, But…

Asynchronous systems built around pallet-transfer conveyors are easier to retool and recon�gure than synchronous systems built around
linear or rotary indexers. Photo courtesy Genesis Automation

All good things must come to an end, or so the proverb goes. When an automated assembly system ends its run, manufacturers
have several options. Sometimes, the machine is simply scrapped. In other cases, as with a machine to make an automotive
component, it might be sold to another company to produce low-volume aftermarket parts.

In rare instances, the integrator might buy it back. “Getting a machine back is usually of little value for an integrator,” admits
Gustafson. “The cost of removing and inventorying equipment to maybe use it again someday is not worth the effort. Reused
components would probably be close to obsolete by the time we get them back. Not to mention, they would be without the
manufacturer’s warranty.”

In theory, any component that has been well-maintained and has not been overused could be redeployed in a new assembly
system. However, before cannibalizing components from an existing system, engineers should consider the remaining life of the
equipment, the future availability of replacement parts, and the lack of a manufacturer’s warranty.

Robots are frequently reused, while actuators are reused much less often. “If a cylinder already has 2 million cycles on it, do you
really want to reuse it?” asks Blake. “Will it even have the right stroke or the right bore size?”

Retooling and reusing an entire assembly system is a different proposition. In some cases, it could hamper the integrator’s ability
to design the most e�cient and effective system. But, it can be done.

“We have retooled existing systems to make a similar product or a family of similar products,” says Neale, adding that “similar
product” is the operative phrase.

“You can’t assemble a medical device on a system that was originally designed to produce an automotive part,” he notes.

Robots are frequently reused in automated assembly systems. Photo courtesy Edgewater Automation

In addition, says Neale, deciding to retool an existing system or start from scratch is like deciding whether to a buy a used car or
a new one. Sure, an older car might cost less, but a new vehicle will have all the latest technology, like air bags and driver assist
systems.

In February, Lanco shipped out a retooled assembly system for a medical device manufacturer. That system featured new
servo-driven electric actuators and a state-of-the-art laser welding system.

“It was a perfect application for retooling,” says Neale. “The customer saved money, and it got a machine equipped with the
latest technology.”

Asynchronous systems built around pallet-transfer conveyors are easier to retool and recon�gure than synchronous systems
built around linear or rotary indexers.

“We certainly have retooled dial machines,” says Blake. “The indexers themselves last forever. It’s just the product footprint you
need to worry about.”

Cost is a major consideration when considering whether to retool an existing system, of course. If 90 percent of the existing
components need to be replaced, there’s little point in reusing the remaining 10 percent.

Another important factor is space. “You want to use the right tool for the job. You can’t do 12 stations of work on a six-station
indexing dial,” Blake points out. “If you’re going to retool an existing system, make sure that it’s still supported and that you can
get spare parts for it. But if you can reuse it, why wouldn’t you, if it can save you money? Getting new machine components is an
issue now, too, so if you have a machine you can reuse, there might be some real value in that.”

Some factors are less tangible. “Sometimes, it’s a matter of customer preference,” says Paul Beduze, sales manager for IMA
Automation North America. “They have lived with the machine for many years. They know best if they want to keep it going for a
new product.”

Creating a durable, reliable machine doesn’t happen by accident. It takes good design, careful planning and ample communication between
the integrator and the customer. Photo courtesy IMA Automation North America

Another issue to consider when retooling an existing system is production capacity and downtime. If an existing machine just
needs a maintenance overhaul, that can be done on a weekend or a shift. But a complete retooling job is going to take a while,
and the machine will not be assembling product during that time.

When retooling an existing system, integrators will examine every component. Indexers and conveyors might need new
bearings. Linear and rotary actuators will have to be replaced. Anything that touches the parts—gripper �ngers, �xtures, feeder
bowls—will need to be custom-made for the new product. Components such as PLCs, sensors and vision systems will likely need
to be updated to the latest technology, particularly if the manufacturer is pursuing Industry 4.0 goals.

Updating the control system is typically the most di�cult part of a retooling project. “If you try to run new control system without
proper interfaces to the old components, and it can it can be a much more di�cult retro�t the system,” Blake points out. “It can
be done, but it will take more engineering than if you are able to start with the blank sheet of paper.”

Safety is another concern. “Today’s safety standards are completely different than what they were 10 or 15 years ago,” says
Neale. “If we retool an existing system, the safety circuit must be brought up to OSHA’s current standards.”

Eight Essential Steps to a Great User Requirements Speci�cation

50-Year-Old Machine Has Bright Future in Light Stick Assembly

Robots Automate Disassembly of Chemical Weapons
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Increasing demand for wearable
devices is forcing suppliers to

innovate.

New Adhesives

for Medical Device Assembly

This �uorescing orange tracer creates a better contrast for visual inspection of
adhesive coverage in the bond line. Photo courtesy Panacol-USA Inc.

T he Covid pandemic has increased demand for wearable medical devices that can be used for remote monitoring and
diagnostics applications. That’s good news for adhesive suppliers that provide biocompatible materials for joining or sealing

plastic and fabric parts. But, it also poses a variety of new challenges, especially when devices come in close contact with a
patient’s skin or any type of moisture.

Wearable medical devices include footwear, headbands, patches, pendants, watches and wristbands equipped with sensors.
They are capable of measuring biological signs using acoustic, electrical, optical and thermal components.

Medical wearables are �nding broader acceptance among a large number of medical practitioners for continuous health
monitoring outside of traditional settings. The products rely on advanced algorithms to facilitate automated prediction,
prevention and intervention.

The recent popularity of smartphones and wireless technology has made it easier and safer for healthcare professionals to
monitor cardiovascular functions and vital signs such as blood pressure, body temperature, breathing rate, heart rate, oxygen
saturation and respiratory rate. Other important parameters, such as gait assessment and postural analysis, can also be
monitored remotely with wearable devices.

“We’re entering the era of point-of-person monitoring, where instead of going to a doctor to get checked out, the doctor is
basically always with us,” says Sam Emaminejad, Ph.D., an associate professor of electrical and computer engineering at the
University of California, Los Angeles, who recently developed a wearable device that measures cortisol levels. “The data are
collected, analyzed and provided right on the body, giving us real-time feedback to improve our health and well-being.”

Today, the wearables market is one of the hottest segments of the medical device industry. Numerous startups are scrambling
to develop products to compete against industry giants such as Abbott, Medtronic and Philips Healthcare. In fact, a recent study
published by Global Industry Analysts Inc. predicts that the wearable device market will grow 16 percent annually over the next
four years to reach $39 billion by 2026.

“Wearables have been around for more than a decade, but Covid has expedited the adoption of them, especially on the
diagnostics side of things with telemedicine,” says Michael Ford, global medical business development director at Dymax Corp.
“Continuous glucose monitors used to treat diabetes are a great example.

“The popularity of consumer devices, such as the Apple Watch, is driving demand for wearable medical devices,” explains Ford.
“However, manufacturers face many challenges.

Wearable products, such as blood pressure monitors, are one of the hottest segments of the medical
device industry. Photo courtesy Aktiia SA

“Wearables encapsulate electronics and sensors that must be packaged to withstand the rigors of daily use,” Ford points out.
“For instance, how does the product withstand perspiration, water and other types of moisture?”

Skin irritation and sensitivity must be addressed, in addition to issues such as outgassing. Adhesives need to be compatible with
ISO 10993-10 for sensitization and irritation, as well as ISO 10993-5 for cytotoxicity.

External housings are typically made out of ABS and polycarbonates, in addition to polypropylenes and polyurethanes.

“It gets really interesting on the inside of wearable devices, because there’s a lot of sensitive electronics and printed circuit
boards,” says Ford. “That’s why you see a lot of polyimides used. Light-curing adhesives are popular for many wearable
applications, because they’re easy to work with.”

Other types of adhesives, such as cyanoacrylates and epoxies, are also used for assembling a variety of medical devices.

“Demand for wearables will continue to grow in the future, as devices shrink in size and become less cumbersome to wear,” says
Richard Golebiewski, sales and marketing director at Panacol-USA Inc. “However, there’s still a big demand for other types of
plastic medical products that are assembled with adhesives, such as catheters, heart valves and various types of drug delivery
devices.

Low-pressure molding provides environmental and electrical protection for wearable pulse oximeters. Photo courtesy Henkel Adhesive
Technologies

“Advances in extruded tubing options have created the need for adhesives that produce higher strength bonds with lower
standard deviation,” explains Golebiewski. “We recently developed a new series of adhesives that are formulated to address
today’s challenges of minimally invasive device assembly. MID adhesives feature consistent curing cycles for tighter process
control and orange �uorescing for high visibility during visual inspection.”

“We see more demand today for adhesives that can be used in optical applications, such as medical devices that use cameras,
�ber optics or lasers,” adds Barry Siroka, business development manager at EpoxySet Inc. “Two-part epoxies are popular,
because they are non-yellowing and provide clarity.”

For instance, Flashbond UV-6502CL is a high-strength epoxy that’s designed for assembling opto-electronics. The low viscosity,
light curable adhesive features low cure shrinkage and high clarity.

Another EpoxySet product that is optically clear is UV-8504E, which has been approved for biocompatibility. According to Siroka,
it is a fast-curing epoxy that features good surface wetting and bonds to a variety of substrates, including acrylic, ceramics, glass
and polycarbonate.

New Products

Wearable devices, such as this cardiac biosensor patch, enable healthcare professionals to remotely monitor patients. Photo courtesy
VitalConnect Inc.

Engineers can choose a variety of innovative products that make it easier than ever to use adhesive to assemble medical
devices.

For instance, Dymax recently introduced the 2000-MW series of light-curable adhesives speci�cally developed to address the
rapidly evolving wearables market.

“This new range of structural medical adhesives pass ISO 10993-10 for sensitization and irritation,” says Michelle Evanoski,
global group product manager at Dymax. “Free from thermoplastic ole�n, a material of concern, and made without isobornyl
acrylate, a known skin irritant, these adhesives address device manufacturers’ concerns about skin proximity and sensitivity.”

Designed for bonding polycarbonate, polyimide, polyvinyl chloride, stainless steel, thermoplastic polyurethane and low-surface-
energy substrates, the adhesives are also engineered for reliability, with excellent adhesion and aging performance. According to
Evanoski, the 2000-MW series cures with broad-spectrum light energy and some products provide durable protection during
autoclave sterilization.

“Removing materials of concern with the introduction of the 2000-MW series of products is our �rst step toward the elimination
of problematic ingredients,” adds Ford. “These adhesives are environmentally friendly, one-part formulations, solvent-free and
meet ISO 10993-5 cytotoxicity biocompatibility requirements.”

Typical applications include devices worn in close proximity to the skin, such as continuous glucose monitors, large volume
injectors, patient monitoring devices and pain management devices. Fluorescing grades are available for high-speed automated
vision systems used for quality control purposes.

Low-pressure molding is used to encapsulate printed circuit boards used in wearable medical devices to
protect them from moisture, temperature and chemicals. Photo courtesy Henkel Adhesive Technologies.

Dymax also recently developed MD 1040-M, a new light-curing adhesive for bonding, potting and encapsulating medical devices.
Designed to be autoclave resistant for more than 100 cycles, the material does not absorb water, making it ideal for surgical
tools and devices that are subjected to numerous instances of sterilization, including autoclave or plasma processes.

The material also works well as an encapsulant, protecting critical sensors and electronic components, where moisture
ingression may be of concern. Evanoski says 1040-M successfully bonds to a variety of substrates, including aluminum, glass,
polyethylene, polypropylene and stainless steel.

“It is especially suited for encapsulating RFID chips, sensors and other electronic components found on medical devices, tools
and vials,” notes Evanoski. “Additional applications include a variety of medical scopes and dental equipment.”

Henkel Adhesive Technologies recently unveiled three low-pressure molding (LPM) materials designed to seal and protect
medical devices from moisture, temperature extremes, chemicals, vibration, impact and other environmental concerns.

Using a gentle, low-pressure process, Loctite PA 6732, Loctite PA 6682 and Loctite PA 6951 completely encapsulate medical
devices such as catheters, connectors, surgical tools and tube sets, as well as sensors and switches used in medical diagnostic
and monitoring equipment. All three LPM products are based upon ISO 10993 biocompatibility standards, including skin
sensitization.

This two-part epoxy cures at room temperature and is ideal for applications that
require optical clarity. Photo courtesy Master Bond Inc.

“LPM hot melts completely replace thermoplastic housings and allow manufacturers to produce complex and intricate
assemblies by customizing part geometry, surface texture, color and opacity,” says Thomas Silva, business development
manager for wearable medical devices at Henkel Adhesive Technologies. “These materials form an adhesive bond with the
entire component being encapsulated, becoming part of the component’s three-dimensional form and creating a water-tight,
chemically resistant seal.”

According to Silva, the cost-effective LPM process involves three steps: placing the bare component into a custom mold set;
heating the polyamide material and injecting it at low pressure into the mold; and allowing the material to cool rapidly for 10 to
50 seconds before removing the newly encased and bonded component for immediate use.

“Formulated to allow greater design freedom than traditional medical encapsulants, Loctite PA 6732, Loctite PA 6682 and Loctite
PA 6951 are single component, solvent-free polyamides that are solid at room temperature,” explains Jamie Hubbard, business
development manager for low-pressure molding at Henkel Adhesive Technologies.

“Derived from natural fatty acid feed stocks obtained from renewable resources such as soy, rapeseed and sun�owers, they are
green and sustainable,” claims Hubbard. “No harmful fumes are released during the molding process, and all products are RoHS
and REACH compliant.”

Loctite PA 6732 is an amber material that performs well in temperatures from -40 to 140 C. Clear Loctite PA 6682 is designed for
use in temperatures between -25 and 105 C. Loctite PA 6951 is a colorless material that performs well in temperatures from -40
to 100 C.

Many wearable medical devices come in close contact with a patient’s skin. Illustration
courtesy University of California, Los Angeles

Master Bond Inc. recently released a new medical-grade epoxy that can be used in applications that require optical clarity. EP30-
4Med is a two-part epoxy with a fast set up time that cures at room temperature, or even more rapidly with a bit of heat. It can
be used for bonding, sealing, and small encapsulation applications.

Another new product for medical device assembly applications is EP77M-FMed. The two-part epoxy meets ISO 10993-5
requirements and is not considered to have a cytotoxic effect.

“This product has been formulated to provide excellent electrical and thermal conductivity properties, while keeping in mind
processing constraints for heat-sensitive components in sensors used for medical devices or wearable electronics,” says Rohit
Ramnath, senior product engineer at Master Bond.
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ASSEMBLY SOFTWARE
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The capabilities of manufacturing execution systems
software have greatly expanded in recent years, making it a
must-have tool for manufacturers in the age of Industry 4.0.

Make the Most of MES

MES capabilities within the Manufacturing Integrated Platform include verifying tool torque during fastener installation. Photo courtesy eFlex
Systems

W hen people say that two foods are better together than separately—like peanut butter and jelly, or macaroni and cheese—
they’re giving simple examples of the bene�t of synergy. A similar type of synergy has developed in recent years

between manufacturing execution systems (MES) software and other types used by manufacturers.

“Our customers regularly use MES to complement and enhance their enterprise resource planning (ERP) software,” notes Ben
Marsh, president and CEO of Scout Systems Inc. “Any ERP system is only as good as the data it has, and today’s MES software is
capable of acquiring and providing great data. Personally, I think the goal of MES has always been to complement ERP.”

The Scout Systems MES is a two-tier platform (Lean and Pro) that helps manufacturers create digital work instructions, as well
as monitor their assembly machines and processes. The latter capability enables companies to standardize production, improve
quality and streamline maintenance.

Last year, this software helped a wire harness manufacturer determine exactly why its assemblers became fatigued when using
manual crimping tools at one point in the assembly process. Marsh explains that a vice president of operations at the company
saw this happen frequently on the computer monitor in his o�ce and was troubled by it.

“Several workers signi�cantly slowed down at one point in the process, and this was con�rmed by the cycle-time data in the Pro
version of our software,” says Marsh. “Together, though, the VP and our rep were able to analyze the work instructions and
pinpoint exactly where and why the fatigue occurred. It turned out the assemblers assumed it was okay to use their shoulder in a
certain manner to complete the crimping. Doing this increased the shoulder pressure, leading to fatigue. Assembly instructions
were quickly changed in MES, and the problem is gone.”

MES software is by no means a new tool for manufacturing, having been around since the mid-1980s. However, for various
reasons, manufacturers of all sizes in all industries often don’t take full advantage of the software’s capabilities. New bene�ts
like scalability, affordability, low-code programming and traceability, complement traditional ones like error-proo�ng and
optimizing work�ow.

Stacked in the Manufacturer’s Favor

Not long after MES software became commercially available, the International Society of Automation (ISA) developed the ISA-95
standard in 1995 for an automated interface between enterprise and control systems. It is designed for all industries, and all
sorts of batch, continuous and repetitive processes.

ISA-95 is a vertical model, with three main objectives. One is to provide consistent terminology for supplier and manufacturer
communications. The others are to provide consistent information models and consistent operations models for clarifying
application functionality and how information is to be used.

The standard, in essence, is a stack with �ve layers. At the bottom, Level 0, it focuses on sensors and signals for production
processes. Above that is Level 1, for sensing and manipulating via a PLC. Level 2 is monitoring and supervising via HMI and
SCADA (supervisory control and data acquisition). MES is at Level 3, for manufacturing operations management. At the top is
ERP software for business planning and logistics.

“The broadest layer in the stack is MES,” says Dan McKiernan, president of eFlex Systems. “This is because 10 companies may
have a different de�nition of what MES means to them. Despite this, they know that MES may be their best tool for optimizing
the assembly line. Many users still resort to using spreadsheets with manually entered data, various in-house methods, printed
documents like �ip charts and even stop watches.”

The turning point for MES evolution occurred about 10 years ago, according to McKiernan. Software available up to that point
was quite expensive and used only by large companies. The latest MES software, in contrast, is affordable for any size company,
with low �nancial risk. It is also quicker to roll out, scalable, fully web-based and provides more accuracy and detail about
manufacturing operations.

“Before MES, companies were forced to rely heavily on paper documents and other extra-time-consuming practices,” notes
Marsh. “Imagine having to still do that in light of the current environment involving supply chain and labor shortages. With MES,
you can address these challenges and still be e�cient. Plus, you can take baby steps into the Industrial Internet of Things (IIoT)
while continually learning about the software’s many capabilities.”

With FactoryLogix software, manufacturers can easily create interactive work instructions. Photo courtesy Aegis Industrial Software Corp.

Bob Miklosey, vice president of product management at Aegis Industrial Software Corp., cites complete automation control, real-
time visibility, gathering of real-time data and improved product quality as some of the main bene�ts manufacturers receive from
MES. Being able to lower the cost of regulatory and customer compliance for product build history is another advantage.

“MES truly is a key pillar in the stack, or set, of must-have industrial software for manufacturing and assembly,” says Miklosey. “It
provides the best support for the factory �oor, comparable to what ERP does for business management and planning. Floor
managers no longer need to deal with disparate software programs and silos, like Access and Sequel, to optimize production.”

“The capabilities of MES are so vast it’s understandable that end-users don’t take advantage of them all,” says Marsh.
“Manufacturers focus on the tangible things on the assembly line that make their products, such as how well a robot or piece of
automation works on a daily basis. Eventually, they learn that MES can raise the capabilities of this equipment and the
assemblers. Most of our customers see a 10 to 15 percent production increase in both areas.”

To make the most of MES, Miklosey recommends manufacturers compare using the software to taking a journey that can last
for years. Doing this often requires management to change the company culture regarding the use of new software. Overcoming
worker resistance to this is never easy, but doing so de�nitely pays off.

“It is totally �ne for users of MES to crawl, then walk, then run with it as time goes by,” acknowledges Miklosey. “They can start
modestly and expand. Maybe begin with creating interactive and animated work instructions. Then try some product tracking
and data acquisition applications before moving on to material and quality management practices.”

Aegis’ FactoryLogix MES software is currently used in more than 2,000 factories worldwide. Most customers use it to optimize
discrete manufacturing processes for mission-critical applications, according to Miklosey. End-users include manufacturers that
serve the automotive, aerospace, medical, consumer products, telecommunications and computer-networking industries.

“Our platform can be easily upgraded and customized, and it utilizes a single code,” explains Miklosey. “It is device agnostic and
serves as the digital thread between product lifecycle management (PLM) software and the factory �oor to provide operators
with interactive 3D.”

Types of data include animations and multimedia, images, video, PCB design �les, detailed parts from PLM and that collected for
implementing a digital twin. The platform also helps manufacturers optimize the functional and business value of non-redundant
data. Management can capture defects, compare the data with models, and merge that data with existing IIoT data feeds to
provide visibility and traceability.

Performance-Based Popularity

Scout Systems Lean and Pro MES software provides detailed data for all types of assembly. This graphic shows the average build time of
each step at a workstation. Graphic courtesy Scout Systems Inc.

MES software continues to grow in popularity among fabricators and manufacturers. Marsh says 50 to 55 percent of Scout
Systems MES users emphasize assembly, compared to 30 to 35 percent for fabrication and 10 percent for molding.

“I tell customers to focus on the software’s end-deliverables, rather than just a list of features,” says Marsh. “While it is nice to be
able to press a button and quickly do something, it is better to understand MES at the operational level.”

According to McKiernan, MES popularity is partly due to the software becoming a necessity rather than a luxury for
manufacturers. He says that digital transformation on the factory �oor is a must for companies who want to keep up with
competitors. MES is an effective way to achieve that transformation.

“The software’s use is de�nitely on the rise,” adds McKiernan. “One reason is more suppliers are entering the marketplace, giving
companies greater access to a larger selection of software. But, even more importantly, manufacturers want to evolve to
achieve greater �exibility on the factory �oor and higher pro�ts.

“The more assembly and manufacturing processes you use MES for, the greater the return you’ll get from both equipment and
people,” continues McKiernan. “This is crucial for manufacturers as they continually experience worker turnover and increasingly
lose veteran workers and their tribal knowledge to retirement. With the help of MES, a company can capture that knowledge
from its most experienced workers and use it to train new hires.”

Miklosey says a big part of MES’ appeal is its ease of use and intuitiveness. The software is Windows- or web-browser-based, its
basic and advanced features are easy to �nd, and suppliers usually provide in-person training and online tutorials that cover a
range of functions and implementation challenges.

“The best approach to implementing MES is to determine the key business goals that need to be achieved and work backwards,”
claims Miklosey. “This avoids endless wading through technical speci�cations and functionalities that can often appear
confusing until the context of what is needed is clari�ed.”

Goal number one is assembling high-quality products and having them ready for shipping, according to Miklosey. MES software
does this in two ways. First, by visibly showing the status and performance of all processes at all times. Second, by determining
the plant’s overall capability to meet delivery goals when many product types are being simultaneously made.

“Live tracking of products and subassemblies is an MES cornerstone,” notes Miklosey. “It supports customers’ single-piece �ows
where the order detail automatically determines the process.”

As for software selection, Marsh says it should closely match your company’s short- and long-term goals. He also advises
picking a supplier that provides technical support whenever the end-user needs it. This is especially crucial for companies that
run multiple shifts on a daily basis.

Scout Systems has provided its MES product on a software-as-a-service (SaaS) basis since its introduction in 2015. Marsh says
SaaS signi�cantly lowers the entry cost for manufacturers looking to use MES. It also lets end-users fully test the software at a
lower risk than buying it outright.

“By focusing on cherry-picking easy improvement projects, managers can achieve a surplus value within 90 days,” according to
Marsh. “On average, it takes 3 to 5 hours to setup the platform, followed by 1 to 3 hours for a custom installation, and 30 minutes
for operator training.”

The analysis phase of using the platform encompasses performing a complete data review, doing an ROI worksheet and
identifying realistic change projects. A scaling worksheet is completed during the process improvements phase. Once the plant
is digitized, managers can use the platform to more easily discover true waste and hidden bottlenecks.

EFlex offers its Manufacturing Integrated Platform, which essentially replaces all of the layers of the ISA-95 stack. McKiernan
says MIP helps manufacturers address the issues presented by legacy systems, aging infrastructure and outdated technology--
while simultaneously overcoming the challenges of a digital transformation.

EFlex �rst did work on this type of platform back in the late 1990s for General Motors. By 2013, the platform had evolved and
been rebuilt with a modern web-based open software stack. The current version has been available to all manufacturers as an
SaaS since 2017.

One unique feature of the MIP is it is no-code, meaning it requires no coding or scripting to set up and get running, says
McKiernan. This lets people closer to the actual process take ownership of it, rather than highly technical resources that are
outside of the company and expensive. For areas where end-users may need custom integration to equipment or processes, the
company has a low-code programming tool called Node Red.

“Where our software is installed, we �nd that manufacturers are concerned about controlling their equipment and processes
from the cloud," says McKiernan. "So we enable them to do it on-site behind their �rewall, or in the cloud for maximum �exibility.

During a pilot program, they tell us the sequence and events they need for each workstation, and we help them con�gure it
during installation and training," continues McKiernan. “This approach lets them continue expansion without expensive outside
resources. Once implemented, the platform collects data from people, processes and assets, before turning the data into real-
time visibility and operation insights for continuous improvement.”

The number of features a manufacturer requires in its MES usually depends on how much manual assembly is performed at a
plant. According to Miklosey, each manufacturer alone must determine the functional scope it will adopt in its digital
transformation.

However, software scalability becomes important should the company decide to change its approach in the future. FactoryLogix,
for example, is versatile enough to effectively optimize high-mix, low-volume manufacturing, as well as low-mix, high-volume and
continuous-�ow manufacturing.

Some Trends to Watch

Device agnostic, FactoryLogix software directly provides operators with the actual 3D design of mechanical parts and assemblies. Graphic
courtesy Aegis Industrial Software Corp.

The state of MES for assembly in 2022 is one of robustness, with suppliers continually expanding the software’s data-gathering
and interactive capabilities to better serve end-users. This is great news for manufacturers looking to more accurately record the
performance of torque and other tools, according to Marsh.

“Our Pro version of MES provides this level of equipment control and data collection,” says Marsh. “Manufacturers can easily set
torque parameters for each tool, then change it as they need to, and verify that the change is done. The same technology can be
used with test equipment, to determine good and bad parts, as well as various other machinery.”

Miklosey says some end-users increasingly prefer using MES systems that prioritize baseline and scalable business intelligence
(BI) analysis. These systems let companies access the software’s terabytes of native data with no need for third-party
integration. Insights from this data help manufacturers be more responsive to their customers’ needs. FactoryLogix, for
example, is readily accessible by the manufacturer’s BI platform of choice.

Meeting the IPC’s Connected Factory Exchange (CFX) standard in MES is another challenge being addressed by software
suppliers. Aegis greatly contributed to the development of the CFX, which emphasizes plug-and-play connections to simplify
machine-to-machine communication, analogous to USB computer devices.

Recently, Aegis announced that Lockheed Martin’s Lufkin, TX, facility connected several of its automated assembly machines
according to the IPC-CFX standard. Doing this enables the company to obtain all IIoT data in real time on its FactoryLogix MES
platform.

“We now have just one manufacturing data protocol, with a single standard language, [which] greatly simpli�es our
manufacturing IT requirements,” concludes Jarrod Webb, manufacturing robotics engineer at Lockheed Martin. “Only in this way
could we achieve our data-driven, smart manufacturing goals.”

Five Ways Augmented Intelligence is Saving Manufacturers.

Electronic Work Instructions Come of Age.

The Basics of MES.
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For more information on MES software, visit www.assemblymag.com to read these articles:
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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 positioning 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

Sprinter dot marking machines can apply “dot” codes to products after

testing up to 350 CPM. Ink dries in seconds and is available in rainbow

of colors.

Sprinter Marking Inc.

740-453-1000

sales@sprintermarking.com

www.sprintermarking.com

Pass/Fail Marking System

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

workers?  Fusion Systems Group has the answer!  We transform

manufacturing processes into turnkey automation systems, providing

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

our website for examples of our automated systems.

Fusion Systems Group

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

info@fusionsystemsgroup.com

www.fusionsystemsgroup.com

Automated Robotic Assembly, Brazing &
Dispensing Machines
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Bright Machines

Navigating the Next Normal: Advice
for Automating Effectively
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2021 Capital Spending Survey 
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Listen Today At
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BOSCH REXROTH CORP.

www.boschrexroth-us.com

Function-Integrated Pro�les for Machine Framing

These aluminum function-integrated pro�les (FIP) are modular and ideal for machine framing thanks to pro�le junctions that allow for continuous internal cabling.
Without the junctions, time-consuming and expensive cable duct installation would be necessary, along with any design changes to the frame. Another bene�t is the

junctions help manufacturers meet electromagnetic compatibility requirements when installing data, power and hose lines. Open separator slots can be used in the
future for cable equipment not included in the original design. The pro�les also feature an internal 10-millimeter groove for sockets to be attached. As needed, the

FIP can be accessorized (end covers, separators, cover caps, edge protectors, base plates) and easily combined with the supplier’s modular pro�le system. FIP

exteriors are grooveless, with a hinged smooth cover for aesthetic appeal. 800-739-7684

PRODUCTS

Structural Acrylic Adhesive

HUNTSMAN INTERNATIONAL LLC

HENKEL CORP.

Molding Materials Protect Medical ElectronicsCon�gurable Hydraulic Presses

BECKWOOD PRESS CO.

QT9 SOFTWARE

Enterprise Resource Planning SoftwareLight Curtains

NORSTAT INC.
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ON CAMPUS

BY AUSTIN WEBER // SENIOR EDITOR

CONTACT
Author

New Alabama Initiative
Focuses on Workforce
Development

A labama is home to a variety of manufacturers that employ thousands of people, including Airbus, Austal, Boeing, Daimler,
GE Appliances, Honda, Hyundai, Lear, Polaris and Toyota. To support local companies and encourage future investments,

the University of Alabama recently launched the Alabama Initiative on Manufacturing Development and Education (IMaDE).

The goal of Alabama IMaDE is advanced manufacturing education and workforce development that provides local companies
with employees who are well-versed in the latest Industry 4.0 tools and technology.

“Alabama must have an engineering workforce of adequate size and training that is educated in advanced engineering
platforms, as well as STEM-related technologies needed to support the growing high-tech and manufacturing sectors,” says
Nader Jalili, Ph.D., head of the mechanical engineering department and director of Alabama IMaDE.

“The state must have an adequately trained engineering workforce that is knowledgeable in advanced manufacturing and
materials scienti�c principles, as well as in cutting-edge manufacturing processes and systems, to ensure the manufacturing
sector continues to be a driving force for economic development in Alabama,” Jalili points out.

Alabama IMaDE recently moved into a facility that formerly housed a student computing center. It’s located on the �rst �oor of
Paty Hall, a dormitory near the College of Engineering. The facility features newly renovated classrooms and labs.

The Alabama Initiative on Manufacturing Development and Education facility includes state-of-the-art robots. Photo courtesy University of
Alabama

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

“This new facility is part of an initiative oriented to develop a premier hub for multidisciplinary research and education in
intelligent and advanced manufacturing systems and processes,” says Jalili. “It will enable hands-on, project-based learning in
robotic manufacturing—taught using real-world industrial robotic manipulators and software—as well as programming, operating
and implementing automation systems.”

Alabama IMaDE is composed of four different interconnected components: the state-of-the-art advanced manufacturing facility;
a robotics and programmable logic controller (PLC) teaching lab; an advanced and intelligent manufacturing (AIM) lab; and an
innovation incubator.

The advanced manufacturing laboratory features six-axis Kuka robots equipped with a variety of end effectors for different
applications, such as force control, screwdriving, sealant dispensing and spot welding. An adjacent teaching lab is equipped with
PLCs, smaller robots and a coordinate measuring machine.

The AIM lab features a mini factory equipped with collaborative robots from Denso and Motoman. “This enables close human-
robot collaboration and hands-on activities,” says Jalili.

The incubator is a space for workforce development and business partnerships. There are work cubicles and places for
individuals to have private conferences or meetings to discuss projects they’re working on.

Another important part of Alabama IMaDE is a new program that will offer a degree in manufacturing systems engineering. The
�rst classes will be held this fall.

“The program will provide graduates the skills and knowledge for successful careers in manufacturing, including practical
applications ranging from manufacturing processes to cyberphysical systems,” says Jalili. “It will include a series of 15 modular
courses that each last four weeks. Students will take three back-to-back courses each semester.

“Non-degree seeking students and industry professionals will also be able to take many of our courses, which will include both in-
person and online learning,” explains Jalili. “When someone completes six courses, they’ll receive a certi�cate.

“The �rst three foundational courses will cover material handling, PLCs and robotics,” adds Jalili. “They will be the prerequisites
to move on further in the program.”
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