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FROM T HE EDITOR |  DARRYL SELAND

MORE OR LES S .

Focus

Focus. It has many definitions. In science, it is the point at which rays of light, heat, or sound meet a�er being
reflected. In geology, it is the place inside the Earth's crust where an earthquake originates. For engineers
working in machine vision, the camera definition is most likely familiar, and it is a combination of lens aperture
and light.

When applied to the human brain, focus is defined as a center of activity, attraction, or attention, or a point of
concentration.

A great deal of life advice from a great many people suggests that focus should be placed on the positive while
dismissing the negative. In addition, much importance is placed on more than just a point of concentration,
but an almost hyper-concentration. Alexander Graham Bell once said, “Concentrate all your thoughts upon the
work at hand. The sun's rays do not burn until brought to a focus.”

LIST EN T O T HIS ART ICLE 0:000:00 / 0:00/ 0:00

“It was as though the gorilla was invisible.”

However, the same amount of fanfare surrounds a somewhat diametrically opposed idea, that of multi-
tasking. Many revel in the notion of the opposite of hyper focus —being able to concentrate on many things at
once. It s̓ even become a skill that is touted on a resume.

A rather famous experiment attempts to address some aspects of hyper-concentration versus multi-tasking,
The experiment is called The Invisible Gorilla. As described by Christopher Chabris and Daniel Simons on
theinvisiblegorilla.com:

Imagine you are asked to watch a short video in which six people-three in white shirts and three in black shirts-
pass basketballs around. While you watch, you must keep a silent count of the number of passes made by the
people in white shirts. At some point, a gorilla strolls into the middle of the action, faces the camera and thumps
its chest, and then leaves, spending nine seconds on screen. Would you see the gorilla?

Almost everyone has the intuition that the answer is "yes, of course I would." How could something so obvious go
completely unnoticed? But when we did this experiment at Harvard University several years ago, we found that
half of the people who watched the video and counted the passes missed the gorilla. It was as though the gorilla
was invisible.

Chabris and Simons concluded that the experiment reveals two things, “that we are missing a lot of what goes
on around us, and that we have no idea that we are missing so much.” They also recognize that the experiment
has become one of the best-known experiments in psychology, appearing in introductory textbooks and used
by a host of professionals and entertainers.

Some recent studies have somewhat debunked multi-tasking, or at least attributed it to something a bit
di�erent, suggesting that our brains donʼt really have the ability to concentrate on many things at once, but
some of us are better at turning our concentration quickly from one task to the next and are simply better at
organizing the thoughts and attention to be able to “bounce” from one task to another and back again with
seemingly more ease than others. So you can keep it on your resume.

In the meantime, authors Ian R. Lazarus and Kevin Sari describe a similar exercise for their audiences learning
about inspection, audits, and measurement systems. Read all about it in their article, “Inspection So�ware
Must Itself Be Inspected,” and everything else we have to o�er in this month s̓ Quality.

Enjoy and thanks for reading!

Opening Background Image Source: James P. Hohner Jr.

Darryl Seland is the editorial director of Quality magazine. CONT ACT  DARRYL
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For all of the latest breaking news,
visit www.qualitymag.com

“Industrial Quality Solutions” Signifies More than Just a Name
Change for Zeiss
Carl Zeiss Industrial Metrology, LLC, will change its legal name to Carl Zeiss Industrial Quality Solutions, LLC on
July 1, 2022, to reflect the growth and development of the company. According to the company, with the
acquisition of several companies in recent years and the continued development of advanced technologies,
the name expresses the vast expertise and inspection solutions now available to customers.

Zeiss said it is focused on supporting their customers, with a commitment that remains their highest priority.
Everything from sales to service, including new system purchases, measuring services, maintenance, and
repair (including CALYPSO SMAs and ZEISS Care), is now organized under the new company. With that change,
they are able to provide even better sales, service, and support.

Zeiss customers also will now benefit from significantly expanded expertise and product portfolio with recent
acquisitions of Bosello, GOM, and CAPTURE 3D. The new legal name, Carl Zeiss Industrial Quality Solutions,
LLC, embodies the growth, expanded product range and solutions they o�er—including coordinate measuring
machines, optical and multisensor systems, microscopes for industrial quality assurance, 3D surface scanning
and testing technology, and X-ray inspection.   

For more information, visit www.zeiss.com/metrology.

Jenoptik Industrial Metrology is now Hommel-Etamic
Jenoptik announced that the company s̓ industrial metrology portfolio will now be presented under the
familiar brand name Hommel-Etamic, with a new market appearance, enabling a more focused customer
approach.

Hommel-Etamic manufactures metrology solutions for your industrial manufacturing processes, which
include high-precision production metrology for inspecting roughness, contour, form, and dimensional part
features in every phase of the production process, as well as in the measuring room. The primary product
brands utilize tactile, optical and pneumatic technologies and are known in the marketplace as:

Visionline for optical surface inspection

Formline for form and roughness measurement

Waveline for roughness and contour measurement

Gageline for dimensional measurements

Opticline for non-contact measurement of complex workpieces

According to the company, it is dedicated to maintaining and increasing the quality of innovation, support,
and service you have come to expect from Hommel-Etamic, and together looks forward to continuing our
successful collaboration. All operations, sta�, and contacts will remain the same.

For more information, e-mail automotive.info@jenoptik.com.

MSI-Viking Gage Acquires Inspec, Inc.
MSI-Viking Gage, LLC, announced its recent acquisition of Inspec, Inc., of Canton, MI.

With the completion of this transaction Inspec is now a wholly owned subsidiary of MSI Viking.

MSI Viking s̓ acquisition of Inspec advances its growing service and sales capabilities in the Midwest region.
According to Dan Carter, president of MSI Viking, “MSI Viking has been servicing manufacturers in this region
for some time now. Inspec is a highly respected metrology company with strong calibration and inspection
capabilities that also shares our customer-focused business principles. We are pleased that Inspec s̓ dedicated
and capable sta� has become part of the MSI Viking team.” The Michigan operation will continue to be led by
Rob Farr, general manager.

Inspec owner, Dale Robenault, stated, “We are delighted with this transaction which instantly enhances our
service and product o�erings to our current customers, and positions us for significant growth. It is our goal
to quickly integrate our businesses, as this is a positive alliance for our customers and our employees.”

“Combining our strengths, knowledge, and service capabilities with Inspec demonstrates MSI Viking s̓
commitment to manufacturing in the region, states Carter. We are dedicated to developing meaningful
relationships with customers, and their turn-key solutions approach to meet the needs of manufacturing
customers with a high level of service and integrity makes Inspec a perfect fit to the MSI Viking team.

MSI Viking represents the world s̓ foremost manufacturers of precision measurement equipment, as well as a
vast o�ering of In-Lab and On-Site Calibration services, Repair, and Contract Inspection services accredited to
A2LA 17025 and ISO 9001. MSI Viking provides tremendous depth with a frequently growing portfolio of
metrology products and scope of calibration capabilities to meet market demand. The company s̓ mission is to
o�er customers the convenience of having all their metrology product, calibration, and inspection needs met
by one company.

The Canton, Michigan, operation will be integrated as MSI Viking in the coming months. Its o�ices at 7282
North Haggerty Road, and contact information will remain the same.

For more information, visit www.MSI-Viking.com.

Verisurf Software Supports Latest Hexagon Laser Tracker
Verisurf So�ware, Inc. announces support for the new Hexagon, Leica AT500, and B-Probe plus CMM. Verisurf
interfaces with Leica Laser Tracker Systems for data collection and 3D measurement workflows, including
alignments, inspection, tool building, assembly, scanning, analysis, reporting, automation, and reverse
engineering.

Verisurf So�ware is the leader in the development and support of metrology so�ware solutions rooted in
Model-Based Definition (MBD). At the heart of MBD is the intelligent CAD Model, the absolute authority to
define a part or entire product by supplying a defined 3D data set, including all necessary GD&T annotations.

“Verisurf is a long-standing Hexagon/Leica partner developing model-based measurement solutions for
virtually every model of Leica Laser Tracker for the last 25 years,” said Ernie Husted, President & CEO. “We
value our partnership and look forward to supporting new product developments,” added Husted. Learn more
about Verisurf support for Leica Laser Trackers here: Hexagon/Leica Verisurf So�ware Page 

The Leica AT500 is portable, easy to set up and use, and flexible, making it a good match for the quality lab,
shop floor, or in the field, with reflector measurements capable of up to 160 meters from the tracker. When
paired with the wireless B-Probe plus, the AT500 can measure objects with an otherwise obstructed line of
sight.

“The AT500 s̓ enhanced measurement speed and increased pitch angle, combined with the working range of B-
Probe plus make it a fantastic match for Verisurf s̓ industry-known 'Build Mode' to achieve real-time tolerance
condition feedback,” says Nick Merrell, Executive Vice President of Verisurf. “Our latest Verisurf Device
Interface (VDI) also includes a digital bubble level to support using the AT500 for level and plumb operations.”

Verisurf customers can download the latest Verisurf Device Interface with support for the new Leica AT500
here: Verisurf Device Interface 

For more information, visit www.verisurf.com.

Creaform Celebrates 20th Anniversary
Creaform, a business unit of AMETEK, Inc., celebrated its 20th anniversary. A unique microsite has been put
together to highlight the uninterrupted innovation and disruptive technology the company has strived to put
forward throughout the years.

Established in 2002 in Canada, Creaform was born out of the need to change the status quo. What started as a
metrology and engineering consulting firm turned into a global leader in portable and automated
dimensional metrology solutions. Now, 20 years later—the company continues to redefine the boundaries of
3D metrology and engineering services by constantly pushing back the limits of innovation.

Thanks to its 3D scannersʼ portability, ease of use, powerful dynamic referencing algorithms and the
metrology-grade attribute of its dimensional measurement devices, Creaform brings measurement
capabilities out of metrology labs and enables manufacturers around the world to accurately measure
anything, anywhere.

Global manufacturers from several industries continue to gain tangible benefits from using Creaform s̓ 3D
measurement hardware and so�ware, such as enhanced, safer, and more robust designs, shortened product
development and accelerated time to market; improved manufacturing processes, better collaboration
amongst colleagues, suppliers, and customers; and the optimisation of maintenance and repair assessments.

“It would be easy to illustrate our success by the number of employees, o�ices, and distributor-partners on
which Creaform has relied through its 20-year history,” commented Fanny Truchon, President and Business
Unit Manager at Creaform. “In fact, none of this really matters if we lose sight of ʻwhyʼ we exist: solving the
industry s̓ most complex 3D measurement challenges. So, our 20th anniversary is also about what s̓ ahead,
because we know that in our fast-changing world, we canʼt rely on historic accomplishments to define our
future.”

“Never Stop Innovating” seeks to inspire everyone so that Creaform can continue to create a better tomorrow
and deliver extraordinary value for their customers, employees and partners for the next 20 years.

For more information, visit https://20.creaform3d.com.

NIMS Offers Innovative Teaching Technique to Make GDT a
“Native Tongue”
The National Institute for Metalworking Skills (NIMS) announced that it has developed a new methodology to
learn, retain, and transfer knowledge for Geometric Tolerancing & Dimensioning (GDT) across an organization.
NIMS o�ers the training in a day and a half workshop.

Conventionally, most people are taught print reading with drawings annotated with limit dimensioning and all
its flaws. Lessons in limit dimensioning are further applied in engineering or manufacturing activities.
Students or employees are then exposed to GDT – the international standard with symbols to describe parts in
a language that is clearly understood by any manufacturer. This traditional approach usually results in limit
dimensioning being the first language, or “native tongue”, and GDT being the second. Going back and forth
between the two is a struggle for many and they rely on cra�manship to produce parts. This approach may
eventually lead to producing parts within the specifications but, according to NIMS, that approach is
inconsistent and wastes time.

“GDT is the best way for manufacturers to ensure parts are absolutely within specifications,” said NIMS
Executive Director Montez King. “It gives designers, engineers, and machinists a common language to
communicate not only for manufacturing, but how those parts fit into its final assembly.”

However, like any language, it only works if everyone agrees to speak it and fully understands it. And that s̓
where NIMS comes in.

According to King the optimal way to learn GDT is to teach employees and students how GDT works rather than
its applications. Teaching GDT applications restricts understanding and only relays a process or procedure. But
when GDT is understood, as though it s̓ the person s̓ native tongue, every application makes sense. In fact,
when GDT is well understood, it s̓ retained, and applications can be improved continuously.

NIMS helps organizations transfer GDT knowledge and skills much the same way children learn their native
language. Further, NIMS teaches an organization how to embed GDT across all lines of communication within
the enterprise. By the end of NIMS GDT training, the sta� will be able to understand and use GDT in all stages
of design and production.

For more information, visit www.nims-skills.org.

Bromsgrove 3D Scanning Company Sponsors Local Motorbike
Trials For Children
Central Scanning sponsored the Droitwich Youth Trials Club Midlands Oset Cup. This is a series of 6 motorbike
trails for kids from age 4 to 15 years.

The motorbike trials primarily use electric bikes. As children become more experienced they have the
opportunity to progress from a 12.5 bike to 16.0 to 20.0 to 24.0. So there is a lot of scope for improvement!

Being electric means that children can practice in many places that are not as available with petrol bikes, such
as in the garden. During lockdown in the Covid-19 pandemic, the Oset and other electric bikes became very
popular because of this.

Managing Director, Nick Godfrey, said “It s̓ great seeing so many kids really enjoying themselves in the
countryside, with their trials mates and the progression is remarkable.”

The DYTC also sees many girls riding trials, with the number growing all the time. In the last trial, there were
over 40 riders of which 25% were girls from 4 to 15 years old. Many of them also ride in the British
Championship!

Nick said, “I ride trials and have done o� and on for 40 years and it s̓ a great thing to be able to do with my
daughter and to give something back via sponsorship.”

The Droitwich Youth Trials Club is run by a local company MK-OFFROAD which is a husband and wife, Andy and
Caz, and their 2 kids, Jack and Kayleigh.

Central Scanning sponsors these motorbike trials as a way to be able to provide support to the local
community and help people put on events like this. It is a great way to bring people together and encourage
more to participate in the sport. A�er the trials, there is also normally a football kick around because the kids
always seem to have some energy le�!

For more information on the Droitwich Youth Trials Club, https://www.mko�road.co.uk/dytc. For more on
Central Scanning, visit https://www.central-scanning.co.uk/.

Trescal Acquires Three Companies
Trescal, a global leader in calibration services, announced the acquisition of Cincinnati Precision Instruments
(CPI) in Ohio, CRT Cleanroom-Technology in Germany, and Switzerland and Electronica Industrial de Alverca
(EIA) in Portugal. These three companies add €16 million in total sales. Acquisitions since OMERS invested now
total 42.

Established in 1962, Cincinnati Precision Instruments provides calibration services in nine accredited domains,
with strong capabilities in humidity, hardness and pressure. CPI mainly serves the automotive and aerospace
industries. This acquisition allows Trescal to extend its geographic coverage to southern Ohio, Indiana and
Kentucky.

CRT Cleanroom-Technology operates two laboratories in Alsdorf, Germany, and Stein, Switzerland, to provide
qualification and calibration services for cleanroom operators. This acquisition strengthens Trescal s̓ existing
life sciences expertise in Central Europe. CRT Cleanroom-Technology o�ers extensive capabilities in airborne
particle counters, microbial air samplers, thermal process qualification and flow visualization to
pharmaceutical and biopharmaceutical clients.

Founded in 1989, EIA comprises two accredited laboratories in Lisbon and Porto, serving mainly the life
science and food and beverage industries. EIA s̓ comprehensive set of accreditations expands Trescal s̓
calibration, testing and legal metrology scopes in the Iberian peninsula. With this acquisition, Trescal becomes
the leading provider of calibration and qualification services in Portugal.

“These acquisitions embody our will to further develop our services for life science and food and beverage
clients." Guillaume Caroit, Trescal CEO says, "Together, these industries will represent close to 25% of our
sales by the end of 2022.”

For more information, visit www.trescal.us.
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FACE OF QUALIT Y |  JIM L. SMITH

FOCUS ON THE IMPORTANT ACTIONS TO IMPROVE PERFORMANCE.

Tips for Success, Part 2

Previously five tips were discussed for organizations and quality professionals to focus on to bring about
positive results. Certainly, there are other elements which could be included but, along with the following, ten
tips are discussed which can help organizations position themselves to increase performance and improve
their quality culture.

6) Cost of Poor Quality must be known. Most organizations have no idea the extent of their total cost of poor
quality (CoPQ).   COPQ, sometimes referred to as the cost of non-quality, can be defined as the costs that would
disappear if systems, processes, and products were perfect.  There are few things in this world which are
perfect. So… every organization has a COPQ but too few spend time trying to truly identify their level of poor
quality.   

Dr. Joseph M. Juran said that total COPQ can be as much as 15-25% of the cost of sales. While the poor-quality
costs may not be known with precision, it can be staggering!  So why arenʼt managers challenging their
organizations to identify their COPQ with close approximations and develop plans to improve?  Other than it
takes time and e�ort, I donʼt know the exact answer, but many organizations are not devoting enough energy
to achieve reasonable approximations so the cause of waste can be attacked.  This is di�icult to understand
when every dollar of their COPQ saved goes straight to the bottom line.

A while back I spent time with a company that focused their entire continuous improvement e�orts at the work
team level.  Their primary tool was a COPQ analysis worksheet. Everyone was trained, involved, and worked
toward reducing their COPQ.  The result was impressive as real improvement was pulled through to the bottom
line. Quality improved, non-quality costs were reduced, profitability improved significantly, and jobs added in a
competitive market.  Everyone won!

“So why aren’t managers challenging their
organizations to identify their COPQ?”

7) Improvement doesnʼt always center on hard assets. To obtain the greatest return, organizations should
determine where to focus their improvement e�orts.  It seems the tendency for many organizations is to focus
on hard assets.  However, rather than just focusing on equipment and other hard assets, organizations would
do well to put some portion of their continuous improvement initiatives toward people and processes.
 Organizations should implement disciplined day-to-day areas of review.  In today s̓ lean manufacturing
environment that e�ort should be part of the visual factory.  Daily performance reviews should be
implemented to not miss opportunities to improve basic skills, coaching, reinforcement and providing real-
time feedback to and from the front-line worker.

8) Enhance employee worth. Sustainable change can only happen in an environment where workers,
supervisors and managers have real-time visibility with production performance, reduced administrative
burden, and a structure that allows everyone to contribute their own ideas and turn them into actions.  When
employees feel valued and appreciated, they openly embrace tasks with maturity and ownership.  The key is to
create a two-way atmosphere of openness in a trusting climate that shows employees they have worth. To
support this environment, organizations should implement an appropriate reward and recognition process
that will translate into an empowered workforce. These actions will be responsible for releasing an explosion
of creative solutions which has the power to produce exponential results.

9) Take action. Organizations should not procrastinate!  We need to decide the path that will achieve real
improvement and focus on the implementation plan. With any performance improvement initiative,
momentum is key, and “quick wins” provide the fuel needed to gain immediate momentum. Early successes
ensure that the organization's focus remains fixed on the true goals (higher quality with lower operating cost is
the target but we should not confuse the two as they are not always complementary).  The proper resources
need to be dedicated to making it happen.  Too o�en organizations have great plans to create change but too
few resources are committed by senior management. The result, therefore, is less than satisfactory. There
must be sustained e�ort by all members of management to nurture the initiative, so results are achieved.

10) Expedite improvements. Many organizations take too long to implement major improvements and the
e�orts stall.  While many transformational improvements can take months or years to implement, do not
assume this is always the case. Results can occur in a relatively short time if the help of the entire workforce is
solicited. Organizations must communicate the vision so that everyone can relate to how they can be involved,
properly deploy e�ective resources, create meaningful metrics, make results visible, and focus on technology
that will support the improvement e�ort.  We should not be unreasonable but challenge the current thinking
and spend time “out of the box” for a new perspective. Think days or weeks, not years!

Quality professionals are positioned to help their organizations focus on the vital few initiatives.  The roadmap
to success has been laid by the quality giants like Drs. Juran and W. Edwards Deming.  Quality professionals
must become an integral part of the transformation and be the beacon to light the way!

Opening Background Image Source: mypokcik/iStock/ Getty Images Plus via Getty Images.

Jim L. Smith has more than 45 years of industry experience in operations,
engineering, research & development and quality management.
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SPEAKING OF QUALIT Y  |   THERESE STEINER
 

ASQ IS WHERE I BELONG.

Diversity, Equity, Inclusion

In 2020, seeking to engage and contribute as a new member of the ASQ Board of Directors, I volunteered to
participate in a diversity, equity, and inclusion task force launched by then-Chair Austin Lin.  Working with the
ASQ DEI task force members has proven to be one of the most fulfilling learning experiences of my career to
date.

At the start of this journey, the task force set out to define what we mean when we talk about DEI:

Diversity is the presence and engagement of people with a wide range of perspectives and
characteristics, such as ethnicity, abilities, education, age, gender identity, religion, and others (this is
not an exhaustive list).  We defined diversity broadly to include both demographic and cognitive
diversity.

Equity is ensuring fair treatment and equal opportunity.  Equity adds a flavor of justice to the concept
of equality.  Each person may arrive from di�erent circumstances that may necessitate di�erent
actions and resources to achieve proportionate fairness, or equity, in the result.

Inclusion speaks to the organizational practices and governance that ensure equitable access and
ensure that people feel they belong and can participate and engage freely within the organization.

One of my “ah ha” moments came from listening to the stories shared within our task force discussions as well
as hearing personal stories from across ASQ.  The more I engaged in hearing personal stories, the more fully I
could understand that something we all share is our own individual “otherness”.   Every person has their
unique experiences, perspectives, and biases.  

“Let’s all challenge ourselves...”

My own biases and perspectives have been largely shaped by the way I grew up.  My parents were highly
educated, intelligent, and deeply religious.  We were a large loud and competitive family.  Being a family of 15
on one income, we lived below the poverty line, which was just a matter of fact not something we thought of
negatively or even thought much about at all.  

My parents encouraged us in intellectual debate, balanced with respecting authority.  While education was
valued, it was not seen as completely necessary – those of us who wanted to go to college established our own
paths and found scholarships to get there.  

We had dinner as a family most nights.  My father is an innovator and o�en shared what we all thought of as his
crazy ideas at the dinner table.  One memorable dinner was when he told us his idea to engineer basically a
pulley system to transport materials between the earth and the moon.  We thought it was hilarious.  Now I can
read some of the patents he worked on and realize some of his ideas might not have been as crazy as we
thought.  This makes me more open to the seemingly “crazy ideas” of others, I hope.

Our neighborhood and school system were predominantly people of Italian, Irish, German, and Polish ancestry.
 There was not a lot of racial diversity and that appears to be still largely true of my old hometown when I go
looking for recent demographics.  This is a gap in my early experiences that I became much more aware of in my
professional life.

Being aware of my unconscious biases, formed by my life experiences, is critical in not letting those biases
negatively a�ect my decisions and behaviors.  The more I can make data-driven decisions and standardize
processes, the less likely I am to let my biases skew my decision-making in unintended ways.  

Applying this thinking into the world of Quality with a capital “Q”, I think of several of Deming s̓ 14 points,
including driving out fear and breaking down barriers between sta� areas, as well as self-improvement for
everyone.  Having psychological safety, where everyone can freely share their ideas, increases performance
and innovation in a group.

Our task force considered inputs from a variety of sources regarding the value of diversity.  For example,
Harvard Business Review found that companies across industries whose leaders exhibited at least three
“identity diversity” traits and three “experiential diversity” traits out-innovated and out-performed others.  The
National Council of Nonprofits describes why DEI matters as well stating, “…embracing diversity, equity, and
inclusion as organizational values is a way to intentionally make space for positive outcomes to flourish,
whether in direct services or in the nonprofit capacity building or public policy spheres…”  Why Diversity,
Equity, and Inclusion Matter for Nonprofits | National Council of Nonprofits.

ASQ is committed to providing an inclusive and safe environment.  Fulfilling the promise of that commitment
takes all of us across the ASQ Society. Let s̓ all challenge ourselves to be open to the stories and perspectives of
others and to make sure everyone feels confident in saying, “ASQ is where I belong.”  

Opening Background Image Source: mypokcik/iStock/Getty Images Plus via Getty Images.

Therese Steiner is currently the Region Director of the East North Central Region of ASQ, Vice-Chair of the
Geographic Communities Council (GCC), and a member of the ASQ Board of Directors.
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QUALIT Y 101

DESPITE ITS PRAISED BENEFITS, MANY MANUFACTURERS STILL DECIDE AGAINST
AUTOMATION. BUT DOES THAT DECISION STEM FROM FEAR? By Gerben de Haan

Even with accessible technology developed to support their
growth, the sad truth is that only a few manufacturers have
fully explored the power of automation. The majority are still
figuring out the best way to get started. At first sight, this
latter group may be considered cautious in their attempt to
find what best fits their organization. However, postponing
automation - or even worse - deciding against it, can easily
prove destructive. With the manufacturing world facing
supply chain bottlenecks, labor shortages, and raw material
shortages, the switch to digital must happen. So, if
automation is a logical next step that could make a
di�erence, why do manufacturers back away?

Quality 101
Automation: Should Manufacturers Fight or Flight?

0:000:00 / 0:00/ 0:00

A Step Into The Great Unknown
With outdated systems, error-prone manual work, and a never-ending paper trail, many factories fall short of
the image of the smart factory. The comfortable decision to stick to what you know endangers the quality of
the products manufactured. Even worse, if  manufacturers are not moving the needle on automation, chances
are high that theyʼre not going to be competitive in the next five to ten years.

For some manufacturers this decision is driven by fear: “I donʼt want a cloud solution, because what would
happen if our internet connection were disrupted?” Others are just not digitally savvy and feel overwhelmed
by the plethora of technologies to choose from.

Whatever the reason for delaying the jump to digital, sticking to the ʻold waysʼ is a dead-end street. It will cause
you to miss out on opportunities and keep the factory performing at significantly lower than its true
capabilities. To prevent this, manufacturers need to overcome their fears and doubts. To do this, they first
need to be able to recognize them – even in their subtler forms. Let s̓ look at some of the roadblocks they are
facing.

Organizational Culture
Building and running a factory is a long-term endeavor and requires a culture of reliability, caution,
consistency, and longevity. Traditional investments in OT (Operational Technology) mirror this culture. In
contrast, the culture of IT is all about agility, frequent changes, experiments and improved user experience.
For people that were raised in the OT culture, IT culture is perceived as risky and short-lived. For those in IT, OT
culture is perceived as conservative and stagnant.

There is wisdom in both cultures, of course. Without bridging the gap between them, manufacturers run the
danger of missing the digitization boat. To shi� perspectives, manufacturing leadership must embrace and
promote automation and create an achievable roadmap for it.

Not Delivering And Sustaining Progress
As digitization is new to many manufacturers, it s̓ easy to fall back to their old (OT) ways. Treating IT projects
the same way as OT projects is exactly how years-long ERP implementation projects got their bad rep. IT
projects need to be managed in a more agile way: running smaller experiments, scaling those that work, and
abandoning those that donʼt. Accepting that failure is part of learning is key to successful digitization projects.
“Think big, start small, and scale fast” applies very well to digital transformation in manufacturing.

It helps to think that even automating a single process can trigger change. Automation should start with
manufacturers digitizing their core processes before considering shiny new toys and skipping way ahead. And
(preaching to the converted) quality management is a fantastic starting point for many digitization e�orts!

Smart factories can increase manufacturersʼ competitiveness.  

Siloed Developments
Each silo within manufacturing organizations has di�erent needs and attitudes towards digitization, which
o�en translates into disjointedness in how technology is being used. Say a new piece of machinery is installed
without involving IT. Not connecting the machine to the IT systems means it is probably not leveraging all its
capabilities. Similarly, if  a quality team digitally collects data about di�erent production lines, the
maintenance team can use that data to detect early signals of failure.

To bridge silos, manufacturers need to embrace a holistic approach to automation. Digitization needs to be
owned by an executive sponsor. Introducing new technology and a full-on transition towards modernization is
hard for a single silo. Instead, the CIO or COO could be the collaboration leader to pull the di�erent silos
towards a common goal. If  leadership invests in the plant s̓ maturity, the focus will shi� from reacting to
preventing and from stop-gap solutions to long-term ones.

Cost And Related Challenges
Manufacturers are used to big CAPEX expenses: investing in machines and robots to boost productivity. Yet,
substantial OPEX spend on subscription-based so�ware that automates routine tasks (usually at a fraction of
the average CAPEX expense) still seems quite scary.

To change their mindset of investments, manufacturers need to consider the benefits of automation and how
it helps their entire organization. Comparing emerging tech to traditional systems, they will better understand
value, robustness, and flexibility. Automation using no-code and low-code systems, for example, gives
manufacturers full flexibility to tailor the system according to changing organizational needs while using
citizen developers.

When implementing new tech, manufacturers need to consider a bu�er period and accept they may not see an
immediate ROI. Still, they should use this time to understand systems, and learn best practices moving
forward.

Fight Or Flight?
Despite the fears mentioned above, manufacturers have a lot to gain from automation. While there are many
ways to address these roadblocks, here are a few helpful tips:

Have an executive be the linchpin of automation, promote its benefits and create an achievable
roadmap for it

Invest in culture before you invest in modernization

Have teams discuss their future, ask di�icult questions, and consider the impact of what s̓ happening
in the manufacturing world

Help teams find common ground so that they understand why alignment needs to happen

When automating, start with the basics: automate the core processes first before venturing into new
technology areas

Choose tech that s̓ inclusive to involve everyone from shop floor to C-suite

All Images Source: AlisQI

Gerben de Haan is the co-founder and CEO of AlisQI. For more information, visit https://www.alisqi.com.
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FOR CERTAIN PARTS AND PRODUCTS,
ROUNDNESS MEASUREMENT IS A CRITICAL
PART OF THE QUALITY ASSURANCE PROCESS.
By Christopher Lee

Roundness Measurement Technology
Drives Quality and Productivity

MEASUREMENT

Factory automation is changing the face of the shop floor. Automated and artificial intelligence (AI)-driven
technology for parts measurement is evolving rapidly and its adoption is making it easier for manufacturers to
meet quality control requirements for advanced medical devices, electronic vehicles, and more. However,
despite advances in technology, significant challenges remain.

In the area of roundness measurement – measuring the roundness of a part to confirm that it does not deviate
from the known specifications on the blueprint – complexity has increased as parts become more complicated
with tighter tolerances. External forces, such as the COVID-19 pandemic, are also adding to the quality
challenges for manufacturers. Over the past two years, manufacturers have had to deliver parts and products
that maintain the same high level of quality but do so faster than ever to satisfy pent-up demand and more
recently, ramp up post-pandemic production.

COVID-19 has also impacted the workforce with many older, more experienced employees choosing to retire or
not work for a variety of reasons. To make up the labor shortfall, a new and o�en inexperienced post-
pandemic workforce has to be trained quickly. No surprise then manufacturers are seeking a roundness
measurement solution that is not only easy for workers to use, but also capable of delivering high-precision
measurements at high volume.

The Importance Of Roundness Measurement
For certain parts and products, roundness measurement is a critical part of the quality assurance process. For
example, if  a rotational wheel bearing is measured and found to deviate from blueprint specifications, it will
likely make noise or may fail well before expectations. Leakage, vibration, and other poor quality performance
issues are also common in defective parts and could be catastrophic in the case of small, complex components
for medical devices.

Perhaps most important, a defective part can be pulled from production much earlier in the process before it
reaches the final assembly stage. This can save countless headaches later on and significantly reduces the
costs associated with remediation and recalls, not to mention the damage to a company s̓ reputation.

Fortunately, emerging advances in roundness measurement machines and so�ware today are making it
possible to not only improve quality control and reduce human error, but also save time and potentially
reduce initial investment in measurement technology. The future also holds the promise of further evolutions
in metrology that will help raise the bar of quality control in factory automation environments.

Streamlining The Measurement Process
Faster production times mean that manufacturers expect parts to be measured for quality control as quickly
as they are made. But the roundness measurement process itself cannot be rushed or quality will su�er.
Because precise on-contact measurement is required, roundness measurement machines have a stylus that
physically touches the part or product. Using machines that automate this process helps to increase the level
of precision while also significantly reducing the possibility of human error, which can save time by minimizing
production delays and rework.

However, the primary time savings benefits of advanced roundness measurement machine technology come
from faster set-up of the part to be measured. That includes speeding up the process of putting the part on the
table, orienting it correctly, and moving it back to the production line a�er measuring to stay on track with
time-to-market goals. When equipped with an automatic adjustment table and advanced centering table
architecture, today s̓ next-generation roundness measurement machines can significantly reduce the
inspection process on a typical production run.

In addition to hardware innovations, the so�ware that controls the automated functions of roundness
measurement machines has evolved to become just as robust. However, the key challenge is that no matter
how complex the process, the so�ware must be relatively easy for operators to use, especially those that have
just entered the workforce. Because the computation of calibration values for each measurement is
performed within the automation so�ware, the possibility of human error is dramatically reduced. Human
error, however, will always be a factor since operators sometimes may need to manually input certain
measurement values. But as roundness measurement automation so�ware continues to add new capabilities
such as AI-driven functionality, the risk of manual operator errors should continue to decline and have
minimal impact on quality control.

Camshafts require high-precision measurement because they
control the opening and closing of inlet/outlet valves that improve
the combustion efficiency of engines. Measurement of cam shape,
surface roughness, and roundness, which previously required
multiple measuring instruments and setup, can now be efficiently
conducted using a single measuring machine.

One Machine. Multiple Ways To Measure.
One example of the latest advances in roundness measurement available today is a “3-in-1” solution that
integrates the measurement of form contour as well as surface roughness, for example, in addition to
roundness. Essentially, three disciplines of measurement can be provided on just one machine that can be
fitted with di�erent peripherals, so�ware and measuring tools. As such, these advanced CNC machines can
measure a wide variety of workpieces with various geometries, such as camsha�s and bearings.

These multi-discipline machines o�er the flexibility to measure roundness and other characteristics of both
small and large parts on a single platform. Outfitted with a motorized sliding axis, detector and detector
holder, it is possible to change the stylus angle, making it easier to perform inside diameter measurement of
thick workpieces while avoiding interference. Increased positioning speeds up to 100mm/sec and improved
positioning accuracy on moving axes compared with conventional modes can help increase throughput and
productivity while maintaining quality.

In the automotive industry, for example, manufacturing electronic vehicles (EVs) with fewer but more complex
parts and components requires di�erent ranges of precision measurement. And as auto manufacturers ramp
up EV production due to skyrocketing demand, they are making thousands of these parts every day. Designed
to run alongside the manufacturing process to measure parts quickly and accurately at high volume, these
more advanced 3-in-1 roundness measurement machines are ideal for EV parts, as well as many other
industries.

While the application of these multi-disciplinary roundness machines may di�er, the cost benefits are
consistent from industry to industry. Besides the obvious benefit of the lower upfront investment of
purchasing one machine versus three, manufacturers also save space by having only one measurement
machine on the shop floor. That extra space can be used to add additional capacity, a new quality control
process, or additional revenue-generating capabilities.

New technology in machines and software allow for
faster, more accurate roundness and surface
measurements to keep pace with ever-increasing
manufacturing speeds and processes.

Planning For Today And Tomorrow
Today s̓ marketplace for roundness measurement machines o�ers a wide choice of solutions from basic
measurement functions all the way to the advanced 3-in-1 functionality. How can manufacturers choose the
right one for their needs?

Companies that produce just one or two components with simple areas of roundness and do not have
immediate plans to expand production may do well with an entry-level machine with conventional
functionality for roundness measurement. However, an investment in an advanced multi-discipline
roundness machine may be best for companies planning to produce additional types of parts and components
in the future.

In either case, any type of roundness measurement machine with automated features that can speed the
measurement set-up process is an investment to consider now.

In the future, you can expect to see more all-virtual, AI-driven noncontact solutions for measurement
technology overall. Although contact inspection is still considered the gold standard to achieve precision and
accuracy, noncontact roundness measurement technology is likely to follow suit as virtual noncontact
methods become more refined and sophisticated. This may seem visionary and decades away, but the reality is
much closer than most realize.

All Images Source: Mitutoyo

Christopher Lee, form product specialist, Mitutoyo America Corp. For more information, email
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TESTING SYSTEM DOWNTIME CAUSES
SHIPMENT DELAYS, UPSET CUSTOMERS, AND
LOST REVENUE. By J.J. Blenkhorn

Reduce Testing
Downtime through
Quality Measures

T EST  & INSPECT ION

Manufacturers use materials testing to determine the mechanical properties of materials, components, and
products. By stressing a specimen in tension, compression, or flexure, its properties can be measured against
recognized performance standards such as those published by ASTM, ISO, and other organizations. Since
materials testing is used to verify that materials and products perform as expected in their end use
applications, a robust testing program is a vital part of any quality assurance process. Disruptions to your
testing program can result in delayed shipments, upset customers, and lost revenue. For this reason, it is
crucial to ensure that measures are being taken to prevent system downtime when planning the introduction
or evolution of your testing program.

To avoid the costs and risk associated with testing downtime, companies o�en outsource their testing to third
party labs. However, third party test facilities are highly expensive and come with other associated risks, such as
higher chances of incorrect test procedures being used and a greater risk of compromised data integrity. In-
house testing is generally preferred, but many manufacturers are concerned about the costs and downtime
risks of an in-house program. In order to make an informed decision, they must take into consideration the
quality of the testing equipment and the ability of their equipment provider to service and upgrade their
equipment.

If you are interested in purchasing new equipment to bring your testing in-house, increase your testing
capacity, or update your lab, it is important to ensure that you are investing in a quality system. Outsourced
testing is an expensive operation; however, the cost of a new system may lead you into exploring more budget
friendly options. It s̓ important to note that budget model systems come with hidden costs, and while a
cheaper device may save money upfront, this equipment is likely to have a shorter lifespan and performance
limitations that can ultimately lead to downtime.

A system s̓ physical durability and design specifications are key measures of excellence. High quality systems
will have well-engineered performance specifications and features tailored to optimize usability. Simple
features such as a durable work surface and ingress protection to prevent internal electronics from failing can
be critical for ensuring reliability and longevity in your system.

Material testing software that includes built-in safety coaching provides clear visual feedback regarding system status at  all
times, making it  easy to know when itʼs safe to interact with the system.  

Another potential cause of unexpected downtime is safety-related accidents involving the test operator. Flying
debris and fast-moving parts can be a hazard for operators in a destructive test environment. Some test
systems include features that are designed to help mitigate the risk of these incidents. Safety features allow
test operators to work with confidence, and help to avoid dangerous and costly accidents. Be sure to ask your
operators which features would help them operate the machinery safely and with confidence. There is a good
chance that your equipment supplier can provide additional options to meet these needs or elaborate on
details that may be already integrated into the product. Some examples of these features include operator
protect, limit stops, collision mitigation, and enhanced ergonomics.

Testing equipment should be able to be supported for the majority of its lifespan, as a provider s̓ ability to
proactively service their equipment is critical for preventing downtime. When considering a machine, ask if you
can review its product life cycle - a document that outlines the evolutionary stage of the device – designed to
help you plan for the evolution of your lab and take preventative measures to mitigate downtime events
before they arise.

Some legacy testing equipment can be retrofitted with modern control electronics and software, extending the life of the
testing system and allowing labs to take advantage of the latest features and accessories.

Maintenance or repair-related downtime can be frequent or unexpected, which makes service turnaround
time critical. Many manufacturers test extremely high volumes of material, and the impact of downtime can be
significant in terms of shipment delays and lost revenue, even if only a single testing system is taken o�line.
Your provider should have highly skilled service engineers local to your facility who can quickly and e�iciently
get your machine up and running again. When considering providers, be sure to inquire about the local service
engineers and the estimated time it takes for their representative to arrive on site. It s̓ even better if that
service provider can o�er a lab inspection that reports on the lifecycle status of your system s̓ key components.
Lifecycle reports also create a risk assessment profile and recommend upgrades to improve the reliability,
productivity, and overall capabilities of your testing lab.

If you choose to move forward with a premium provider, you will receive a high-quality system built to last for
more than a decade. Because of this, many testing machines remain in use well into their later life cycle stages.
Though hardware-related downtime can o�en be avoided with quality equipment and robust service support,
trying to acquire electronics for outdated devices can be very challenging, and while a premium quality device
may allow for extensive long-term use, their extended lifespan can eventually make some of their components
obsolete. Should your outdated electronics or so�ware fail, you may be le� with a nonfunctioning system that
needs a complete retrofit or replacement. For this reason, it is important to use preventative measures for
equipment in its later lifecycle stages, as critical components – if available - can have very long lead times, as
can new systems themselves. Manufacturers who find themselves in this position are in a very challenging
situation, as they will need to outsource the testing during this downtime and obtain funding for new systems
or large upgrades.

Equipment providers who o�er high quality service support and tools such as lab health checks are key to
helping you understand the risks currently facing your system and take preventative measures to keep your
lab up and running. O�en the solution is to perform a system upgrade, or retrofit, which repurposes the
functional components of your systems while upgrading many of the components that are subject to aging,
such as so�ware and electronics. By modernizing the core components of your system, you can remain in an
early lifecycle stage, utilizing modern features that would otherwise only be available by purchasing a new
system. Retrofits allows a system to continue functioning while maintaining supportable lifecycle parts,
features, and so�ware.

Testing system downtime causes shipment delays, upset customers, and lost revenue. Failed components,
operator safety incidents, and serviceability all play a role in the expenses related to system downtime. To
prevent and reduce these risks, any new testing system should be vetted not only for its upfront cost but also
for its long-term ability to perform, for the provider s̓ ability to service the equipment, and for the potential for
the system to be upgraded in the future. Choosing a provider who focuses on these areas will ensure that your
investment will be able to withstand many years of use. By knowing your options, you can be confident that
your device will be capable of preventing the undesirable side e�ects from testing downtime.

All Images Source: Instron

J.J. Blenkhorn is an applications engineer at Instron. For more information, email
joseph_blenkhorn@instron.com or visit www.instron.com.
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T EST  & INSPECT ION

As the pendulum swings from past decades of customized PLM to a far more flexible, highly-configured
version, organizations need to borrow a page from modern so�ware development and embrace automated
testing as part of routine deployment.

PLM, like most enterprise platforms, has evolved from a monolithic system with rigid controls and lengthy
release cycles to a series of continuously-updated modules that can be configured in any number of di�erent
combinations. However, along with the flexibility to configure the system to meet the specific requirements of
any particular business comes the reality that there are endless permutations of workflow, processes, and
so�ware settings that simply cannot be adequately tested and vetted by any single PLM vendor.

Image 1. A Change Is Called For

Testing and validation (Image 1) have always been a massive component of enterprise PLM programs. However,
the process has traditionally been highly labor-intensive, depending on human manpower to manually click
through the full compendium of workflows and settings to ensure the system is working as intended. Not only
is manual testing not scalable, it s̓ also a costly burden for most PLM teams. Individuals tasked with testing
have to be fluent in the PLM so�ware itself and must devote considerable time to the process—an ine�icient
use of coveted expertise and expensive so�ware-development resources.

Some organizations have evolved their PLM test strategies with automated regression capabilities, which is
certainly faster to execute and slightly more scalable than traditional manual test practices. Yet even this more
modern approach has its share of challenges and limitations. Regression testing requires all test scripts to be
built manually, so it only checks areas that have been specifically identified. At the same time, regression test
strategies are designed to put individual components of the PLM so�ware through its paces, not necessarily
moderating the end-to-end user experience across the array of physical peripherals and devices employed in
daily workflows. Since there are myriad pathways users can take to achieve the same functionality, there isnʼt a
robust and traceable audit trail to determine where a PLM implementation might veer o� track.

Given the scope of the commitment, most organizations end up skimping on a testing plan. Yet without a
su�icient strategy and formal exercises to test the end-to-end user experience, PLM deployment teams open
themselves up to bugs and so�ware glitches. These trouble spots can impede user experience, negatively
impacting user acceptance. If employees start to work around the system to compensate, workflow
enhancements and even entire PLM program success could fall by the wayside.

Streamlining The Process With Automated Testing
To overcome PLM testing challenges, IT organizations should borrow a page from the modern so�ware
development playbook (Image 2) and adopt such agile practices as DevOps, Continuous Integration and
Continuous Deployment (CI/CD), and automated testing. Automated test practices ensure that testing scales
exponentially to meet the needs of a PLM roll out, including the ability to test more functionalities and test
more frequently. Use of automation means there s̓ less need for human intervention, which allows high-value
IT and engineering talent to focus on more important endeavors.

Image 2. Software Architecture has Changed

With automated test practices, organizations can shi� testing to o�-peak hours, including nights and
weekends. This greatly reduces the tra�ic e�ects testing processes can have on systems and networks, and
more importantly, minimizes any disruption to business operations. Moreover, having the structure of a
repeatable, automated test plan provides a conduit for gathering valuable data that can be used to spot trends
that help proactively identify and correct PLM system issues before they surface with users.

When evaluating automated test functionality, organizations should be on the lookout for some core
capabilities to ensure a tool advances testing to the next level. In truth, automated test capabilities have been
around for decades—for example, macro recorders that surfaced in the early days of Windows 95. But unlike
those early o�erings that were essentially click recorders, a modern automated test tool should incorporate
intelligence that utilizes more of the lifecycle by auto-generating the test cases and test assets—a process that
cuts down on costs and speeds up the entire process.

A more capable automated testing platform should also go beyond testing API results and have the
intelligence to test the actual user experience across di�erent web browsers, native apps, machine
configurations, and any other systems and tools commonly employed by users. One way to achieve that goal is
to model a digital twin of the PLM application (Image 3), leveraging built-in intelligence to understand and
explore the workflows and processes to create a natural test path as opposed to being limited to one or two
specific user journeys.

Image 3. Eggplant DAI (Digital Automation Intelligence)

Another valuable feature of an automated PLM testing suite is support for a two-system model (Image 4). This
approach separates the test tool from the system being tested, which adds to system usability and accuracy.
The ability to separate the test tool from the PLM so�ware being tested means there is no longer a requirement
for a dedicated physical machine. This o�ers greater flexibility because you no longer need an expensive,
dedicated resource for testing purposes, which is costly and labor intensive. It also opens the door to remote
testing, which expands the test pool and promotes reuse so testing scripts donʼt have to be rebuilt or
redesigned every time.

Image 4. Eggplant Two-System Model

A Best Practice Roadmap
Beyond a robust and intelligent automated test tool suite, organizations should also consider a number of
steps to optimize test strategies and to build a culture that embraces testing instead of seeing the practice as a
necessary evil. Some basic PLM testing best practices include:

Focus on the test plan. PLM systems are designed to appeal to a wide variety of companies in a broad range of
industries, so the volume of functionality within the PLM platforms is absolutely massive. When designing an
automated test plan, focus on the most important functionality for your processes and business. Design the
plan to test important functionality more thoroughly rather than just testing more functionality.

Consider the user journey. Probably the most profound lesson learned from implementing test automation
for PLM is that it matters how users perform their tasks (Image 5). It s̓ critical to understand how users will
navigate through the system not only to test those specific journeys, but also to understand what is important
to them as users—specifically, what tasks they perform and what tools they leverage to achieve their daily
goals.

Image 5. Full Customer Experience Testing

Make the process painless.  Testing has always been considered a last resort—something that everyone does,
but nobody actually wants to do. Automation removes the tedium, making the task so painless that it becomes
an inherent part of the deployment process, whether that s̓ making a tiny change to a configuration setting,
initiating an update, or upgrading a more complex customization. Testing should be so natural that it becomes
ingrained in the development culture, so that nobody considers rolling out a change to PLM without prior
testing.

Align with an experienced partner. While the new generation of flexible, adaptable PLM is far easier to deploy
than traditional o�erings, implementation issues are still complex, and organizations can benefit from some
handholding. An experienced vendor-neutral PLM so�ware provider can expedite deployment, including the
execution of test automation across a wide variety of PLM platforms.

Image 6. Test Results Drive Business Results

Organizations are getting quite adept at leveraging flexible and adaptable PLM to create e�iciencies and drive
innovation. By adopting a consistent, automated approach to testing PLM so�ware, or any enterprise so�ware
being deployed or upgraded, organizations can dramatically improve their user experience, overcome adoption
hurdles, eliminate “bugs” and finally realize those business goals and outcomes.  

Opening Video Source: martinlubpl/Creatas Video via Getty Images.

Remaining Image Sources: Razorleaf

Derek Neiding has been with Razorleaf, a vendor-neutral PLM software provider, since its founding. He has held a
variety of roles in Razorleaf’s PLM, SharePoint and ERP businesses. Over the course of his career, Derek has been
tapped by the company’s software-vendor partners as a contract developer of core technologies, with his work
eventually included in some of their end products. Derek oversees the creation of proposals and RFP responses,
ensuring that projects are scoped accurately and that sales and service-delivery teams are aligned. Currently,
Derek serves as Vice President of Sales, where he is responsible for Razorleaf’s growth and expansion of its
products and services in key markets.
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Inspection Software must itself be Inspected

SOFT WARE & ANALYSIS

SOFTWARE DECREASES THE TIME TO IDENTIFY AND ELIMINATE QUALITY RISKS,
REDUCES RISK-RELATED EXPENSES, IMPROVES COMPLIANCE CAPABILITY, AND
OPTIMIZES LABOR. By Ian R. Lazarus and Kevin Sari

Engaging an audience on the technical aspects of quality work can be a challenge: inspection, audits, and
measurement systems analysis are hardly the stu� of a lecture that you will find gripping and inspirational.
That is why I would o�en include an exercise where the audience is required to inspect a paragraph and count
the number of f s̓. It went something like this:

The necessity of training farm hands for first-class farms in the fatherly handling of farm livestock is foremost in
the eyes of farm owners. Since the ancestors of the farm owners…

“It s̓ a matter of life and death that we get this right, so take your time,” I would say, trying my best to get the
crowd to take the challenge seriously. “We can all agree there is only one right answer, right?” – I would add,
just to make them more determined to avoid embarrassment by failing the test. Inevitably, the answers
provided, when charted, resembled a skewed distribution. Several participants found f s̓ that were not even
there.

I used this exercise to make the profound claim that “inspection is fundamentally unproductive” and that we
should take resources devoted to inspection and plow them into creating a process that would never produce
an error or defect, rendering inspection unnecessary.

Sadly, we usually do not have this luxury. Either due to the demands of regulators or our own organization, we
routinely conduct inspections, even though it s̓ been estimated that visual inspection of processes will
generally reveal only 80-90% of defects truly present. And so we have an industry devoted to selling you
so�ware to guide and document inspection-related activity. Google will deliver 165 million links to information
on “quality inspection so�ware.” Or you can read on to inform your next move if inspection so�ware is on your
shopping list.

Quality inspection so�ware supports quality verification through data collection that drives process
improvement and/or satisfies external parties, such as regulators. While this could be performed manually,
so�ware decreases the time to identify and eliminate quality risks, reduces risk-related expenses, improves
compliance capability, and optimizes labor. So even if they are not perfect, they add value on several important
performance parameters.

A mature quality inspection application will help quality managers to schedule work (above) and to guide the process of
completing comprehensive inspections (below)

Identifying the best quality inspection so�ware for your needs is complicated by the fact that these products
are not generally considered a category unto themselves; two popular sites that aggregate customers reviews
on so�ware products, G2 and Capterra, do not maintain a separate category for these products but instead
point to other so�ware categories that perform these functions, such as “quality management so�ware.” The
specific capabilities you require will also depend on what stage of the product life cycle you are inspecting: pre-
production, inline, or finished goods.

There is also the possibility that complex machines will already have quality inspection features native to the
hardware and part of its larger purpose. For example, coordinate measuring machines (CMMs) are used to
measure the geometries of physical objects. These are used for three-dimensional measurement of
mechanical parts such as those found on automobiles and in aerospace. CMMs exist to detect di�erences in
measurements from prototypes or drawings to ensure compliance and to prevent failure. These machines play
a vital role in precision engineering and quality control where “six sigma” levels of performance are needed.

Another example of a system with inherent inspection features is the Manufacturing Execution System, or
MES. An MES tracks products and orders on the plant floor, collects transactions for reporting to the planning
system (such as in-process defects), and dispatches manufacturing orders, interventions, and work
instructions to shop floor personnel.

Next, we have Enterprise Resource Planning (ERP) systems, which manage and integrate critical business
processes that companies depend upon to run their organization. These systems can do nearly everything, but
they canʼt do everything well. So many organizations decide to either bolt-on or procure a separate quality
execution module to support inspections and other performance improvement activity.

Quality Management Systems often integrate inspections and audits as part  of the overall application

Whether you decide to go with what an ERP system o�ers in the way of a quality execution module, or a
dedicated quality management system (QMS), consider these four points:

Once you have implemented a competent quality module or system, it will provide an organization with data
that can mature a continuous improvement program. As that program grows, you may consider quality
management so�ware that tracks the implementation of your improvement projects. At Leonardo DRS, one of
the largest defense contractors in the world, the company s̓ QMS has verified $48M in project ROI with another
$44M in the works.

1. Does the system have all the organization s̓ needs to execute quality within the manufacturing
context? ERPs focus heavily on financial and material transactions and by themselves might fall short
without a quality execution module. Specifically, can the so�ware o�er the ability to create workflows
for quality transactions? Examples would include electronic approvals, inspection, and testing steps
within a manufacturing process.

2. Does the quality system o�er flexibility to communicate with other systems? The quality execution
so�ware should have out-of-the-box support to integrate into other ERP, MES, and existing document
management systems, such as SharePoint. Additionally, at the plant floor level, can it be easily
adapted to pull data from automated test equipment, digital gaging, etc.?

3. A�er the quality module has been implemented by the organization, can the user community modify
it to adapt to existing processes, or is the system coding so complex that the IT function must make
any changes? There are advantages to a system that will allow a user (i.e., a quality analyst) to
administer the system. For example, the quality analyst will better understand “how things work” on
the factory floor and then can adapt the system to those processes.

4. Does the system monitor the product or service quality from “cradle to grave”? An end-to-end system
is also known as a Failure Reporting, Analysis, and Corrective Action System (FRACAS). Best-in-class
so�ware will have the ability to integrate di�erent stages of a product s̓ life regarding quality, such as
supplier quality, receiving inspection, in-process inspection, audit, test, corrective action, and
complaint collection. Will the system collect the data from these areas to assist with analysis using
real-time graphical dashboards to improve?

Reporting out on the impact of inspections is an important to verifying value from the activity

As each organization may take a di�erent path to improvement, the flexibility of the system, as evidenced by
degree of customization o�ered, is critical. You should not have to change the way you do business simply
because you licensed a new application. Instead, the application should adapt to your existing processes.

Generally, the buyer would be well-advised to know the di�erence between a product that is little more than
an Excel-inspired spreadsheet versus a product designed from the ground up to accommodate your business
requirements. The spreadsheet design may look tempting because it is familiar to you. Still, these productsʼ
depth and the interfaces o�ered may be limited if they have built their product on an Excel platform. Like any
so�ware procurement exercise, begin with a list of functional requirements and use sites like G2 and Capterra
to narrow the field of qualified choices.

And what of the requirements? If you are unsure, start defining what you think you need and why.

Common features include:

The range of application for inspection so�ware is a testament to its versatility. At Velux, a windows
manufacturer based in Denmark, data from quality inspections inform the R&D department on how to
produce a more durable product. At Wendy s̓ restaurants, these systems are used to optimize daily tasks.
Anything from restroom cleaning to food safety audits is tracked to ensure compliance. District managers need
only look at exception reports to manage issues proactively.

Image capture

Responsive on mobile devices

Audit trails (activity signed and controlled, with time stamps)

Multi-use templates for audits vs. CAPA vs. 5S activities, etc.

Enterprise features: multi-lingual, SSO, and integrations to HR and BA platforms

Trending data assists to ensure improvements from inspections are sustainable

“It s̓ all about data,” suggests Heather Larrabee, chief marketing o�icer of FORM, a provider of quality
inspection so�ware solutions. “We assist Wendy s̓ in collecting data that helps verify that you donʼt have to
clean the bathroom every hour. You are doing it when the data says it s̓ optimal use of resources and time.”

Administrators of quality inspection and quality management systems may be able to contribute to their
organization s̓ journey to operational excellence in ways they never expected. So, if you are in a position to
advocate for your company s̓ broader use of these systems, you are exactly where you need to be.

As with most so�ware products, the enhancement of these applications may never end, with new features and
capabilities added based on market demands. Image recognition will help aggregate common issues within the
database for retrieval and analysis. Artificial intelligence applications will become more commonplace. “The
goal is to free up sta� and reduce mundane, repetitive tasks,” suggests Larrabee. “Let the machines do that
work so that we free human capital to do what they do best: taking their companies to the next level.”

Source for images: Creato

Ian R. Lazarus is president and CEO of CREATO (www.creato.com). Kevin Sari is a Senior Manager Operational
Excellence for Leonardo DRS – Airborne and Intelligence Systems (leonardodrs.com).

AUGUST 2022  |  VOLUME 61  |  NUMBER 8

https://www.creato.com/
https://www.leonardodrs.com/
https://www.qualitymag.com/


ERP and Quality

SOFT WARE & ANALYSIS

IN AUTOMOTIVE PLASTICS MANUFACTURING. By Louis Columbus

By most accounts, this year will be better for the automotive sector than 2021 when the industry lost about
$210 billion in revenue, according to consulting firm AlixPartners. However, improvements may only be
marginal as automakers and their suppliers continue to face product shortages.

One of the segments likely to face the greatest challenges in 2022 are automotive plastics manufacturers who
will continue to face shortages of the raw materials, composites and resins required for both interior and
exterior vehicle parts. To o�set shortages and supply chain unpredictability, these manufacturers will need to
increase productivity and agility, keep costs in check, and potentially identify and design around alternative
plastics materials—even as they ensure compliance with government and industry standards for quality and
safety.  

The pace of change in today s̓ volatile global market means that it is nearly impossible to rely on manual
systems for decision-making, workflow management, and reporting. Instead, plastics automotive
manufacturers need to leverage a combination of enterprise resource planning (ERP) and quality
management systems supported by a common set of real-time production and process reporting data.

Automation Via ERP And Quality Management Is Key To Continuity
Increasingly, automotive plastics manufacturers are investing in ERP and quality management so�ware to
understand how tradeo�s between maintaining quality and increasing production speed, as well as the impact
on costs. Notably, the cost of quality (CoQ) can account for 15% to 20% of sales and between three to five
times the size of net profits in a given year, according to the American Society for Quality (ASQ). Through the
combination of ERP and quality management, it is possible to gain a 360-degree view of the shop floor, see how
machine yield rates help keep standard cost variances in check, and measure if and by how much quality
improves production e�iciency.

The need for real-time production and process reporting data shared across ERP and Quality Management
systems is essential for automating automotive plastics manufacturing workflows. Consider how the type of
resins used can a�ect the variation in machine yields, work instructions, ancillary tools, and training of
operations. Real-time production and process monitoring data serve multiple purposes in identifying how,
why, and how much product quality varies over time.

“We added real-time production monitoring, so we could see what was happening on the shop floor without
having to walk around,” said a production material control manager at an automotive plastics company. “This
allows us to step up our processes where we might be having a problem, and when used with shop data, it lets
our operators can see what a machine is doing and be proactive in catching issues before they get out of hand.”

Real-time production and process data can also be applied to statistical process control (SPC) analysis, one of
the truest measures of quality for the plastics industry. For example, SPC techniques can be used to identify
incomplete mold fills and corresponding excessive barrel temperature spikes to improve root cause analysis.
Likewise, combining SPC data with ERP and quality management so�ware can help to understand why a given
mold isn't filling with material and its potential for overheating; more broadly, this combination serves as a
valuable resource for supporting audits.

“We wanted an integrated ERP and quality management system that understood our particular business,
including family molds and multiple cavitations running at the same time,” the production material control
manager noted. “Not only was this important in terms of e�iciency and maintenance; as a supplier to major
automakers, we also had to comply with our automotive customersʼ quality standards and business
transaction requirements.”  

Figure 1. How Automotive Plastics Manufacturers Use SPC and Root Cause Analysis. Source: DELMIAWorks

Key ERP And Quality Management Features To Consider
Whether seeking to optimize existing systems or add new capabilities, the goals in evaluating any ERP and
quality management so�ware are gaining the needed visibility and control over how every aspect of
production impacts product quality and costs—as well as achieving the manufacturer s̓ quality, financial and
customer-driven goals. With those goals in mind, following are eight key questions to ask.

Can the ERP and quality management access real-time production and process monitoring data? Real-time
production and process monitoring data enables automotive plastics manufacturers to set performance
baselines and track cost variances, keeping production schedules on track. Moreover, it is essential for gaining
a 360-degree view of the shop floor, staying in compliance with regulatory requirements, and strengthening
their financial control by improving shop floor visibility to the order level.

"We consider ourselves data-driven now,” said the CFO of a leading automotive plastics manufacturer.  “The
system has allowed us to come in alongside our employees and show them that the information can support
them and make them better molders."

Is EDI expertise supported? EDI is a core requirement of doing business in the automotive industry and can
potentially save thousands of hours and dollars a year. Look for ERP and quality management solutions
capable of automatically translating incoming EDI files and updating all related records. The same holds true
for outgoing files that need to be automatically transferred back to customers and suppliers. Having EDI
functionality capable of this workflow reduces the time and errors related to manual data entry.

“Our customers want quality parts, in the correct quantity, on time, and at a competitive price,” explained the
plastics production manager at a midwestern automotive manufacturing firm. “In the automotive industry,
EDI is a major component in a supplier s̓ ability to deliver what automakers want.”  

What support exists for core production and quality management foundational metrics? Automotive
plastics manufacturers need to have ERP and quality management functionality in place that helps explain
why there are variations in production run rates and yield rates by machines, as well as see how yield variations
and wide swings in SPC charts impact the financials.

Understanding cost, price, and production variances is another benchmark to consider. The so�ware should
support engineering change order (ECO) tracking and audits, including the ability to tie them back to specific
raw material lots and production runs. The same holds for return material authorization (RMA) analysis.  

What capabilities are available to support traceability and audits? For example, the ability to:

Is integrated financial reporting included? Activity on the production floor needs to be translated into
financial results, making integrated financial reporting one of the most important features in an automotive
plastics manufacturing ERP system. Tracking how changes in production planning, scheduling, and continual
improvements in workflows translate into costs savings and additional revenue are a must-have.

How broad is the manufacturing resource planning support? Minimally, automotive plastics manufacturers
need support for requirements planning, master production schedule (MPS), capacity planning, bill of
materials (BOM), shop floor control, and project management. These functional areas make it possible to
operate a production center e�iciently, tracking performance back to financial reporting. Ideally, these
modules are integrated into a common database or system of record.  

What manufacturing Execution System (MES) functionality is included? MES manages daily scheduling on
the production floor, taking into account MPS workflows and BOM requirements, factoring in the skill sets of
machine operators. Whether separate so�ware or integrated into the ERP system, best-in-class MES can take all
these factors into account and drastically reduce the time to produce a product.

How much can supply chain management (SCM) flex in response to production needs? Suppliers and the
supply chains they comprise are the most important relationships to any automotive plastics manufacturer. In
evaluating systems, be sure to look for SCM functionality that supports demand planning, logistics and
transportation management, procurement and sourcing, quality management, supply chain planning, and
execution of drop shipments.

Conclusion
Maintaining business continuity means finding e�ect strategies for managing shortages and supply chain
unpredictability. These may include increasing productivity and agility, keeping costs and revenues in check,
and turning to alternative plastics materials and suppliers. The combined capabilities of ERP and quality
management so�ware—fueled by real-time production and process data—empower automotive plastics
manufacturers to adopt these strategies while maintaining compliance with government and industry
standards for quality and safety. In turn, by bringing business continuity, predictability and quality to their
operations, these manufacturers are well-positioned to grow both their customers and profits.

Track and report variability reduction, cycle time reduction, and risk mitigation across every shop
floor and then aggregate the data together to quantify risk financially.

Produce supplier audits, and publish the data on a secured corporate Intranet site, with a series of
analytics and metrics included to track trends in their performance over time.

Manage suppliers to consistent, high-quality standards on a global basis and audit their inbound
deliveries, posting and sharing their quality results individually and company-wide.

Use product quality metrics with suppliers to gain access to more materials. As suppliers are
constrained for materials, define shared quality goals that, when met, lead to more purchases.

Support creating and fine-tuning non-compliance/corrective action (NC/CA) programs to evaluate a
supplier's inbound orders and find new ways of reducing defective raw materials shipments, avoiding
wrong orders, and minimizing late deliveries.

Customize corrective action/preventative action (CAPA) to an automotive plastics manufacturer's
workflows—a must-have for continually improving compliance and quality management.

Support tooling audit and compliance to the mold level. Knowing which tools and molds have been
the most and least problematic and what's being done to keep them working correctly is essential.

Evaluation Framework for ERP and Quality Management Systems

Maintaining business continuity means finding e�ect strategies for managing shortages and supply chain
unpredictability. These may include increasing productivity and agility, keeping costs and revenues in check,
and turning to alternative plastics materials and suppliers. The combined capabilities of ERP and quality
management so�ware—fueled by real-time production and process data—empower automotive plastics
manufacturers to adopt these strategies while maintaining compliance with government and industry
standards for quality and safety. In turn, by bringing business continuity, predictability and quality to their
operations, these manufacturers are well-positioned to grow both their customers and profits.
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Louis Columbus is currently serving as principal of DELMIAWorks. Previous positions include product
management at Ingram Cloud, product marketing at iBASEt, Plex Systems, senior analyst at AMR Research (now
Gartner), marketing and business development at Cincom Systems, Ingram Micro, a SaaS start-up and at
hardware companies. He’s also a member of the Enterprise Irregulars. Professional experience includes
marketing, product management, sales and industry analyst roles in the enterprise software and IT industries.
Columbus’ academic background includes an MBA from Pepperdine University and completion of the Strategic
Marketing Management and Digital Marketing Programs at the Stanford University Graduate School of Business.
He teaches MBA courses in international business, global competitive strategies, international market research,
and capstone courses in strategic planning and market research. Columbus has taught at California State
University, Fullerton: University of California, Irvine; Marymount University, and Webster University. You can
reach him on Twitter at @LouisColumbus.
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MANAGEMENT

ACCREDITATION IS CRITICAL TO ENSURING THERE IS AN EFFECTIVE QUALITY
MANAGEMENT SYSTEM THAT AFFORDS GREATER PROCESS CONTROL, REDUCES
RISK, AND ULTIMATELY RESULTS IN INCREASED CUSTOMER SATISFACTION. AND,
THANKS TO THE PANDEMIC, IT GOT A LITTLE EASIER. By Genevieve Diesing

Do quality certifications matter? It depends on who you ask.

Kimberlee Humphrey, president and CEO of the Association
for Manufacturing Excellence, says that industry
accreditations help employers hire qualified individuals and
boosts employeesʼ value.

Matt Savas, team leader at the Lean Enterprise Institute
(LEI), says that his organization does not advocate for
certifications because certifications suggest someone s̓
learning is complete, while LEI believes that learning is
continuous.

Jim Spichiger
Speaking of Certification

0:000:00 / 0:00/ 0:00

“Certifications are o�en achieved through tests rather than hands-on improvement,” he said.

Jim Spichiger, program manager, Amazon and Lean Six Sigma Master Black Belt, touts their résumé-building
potential.

Not only are they an independent, third party acknowledgement of your credentials, he says, they can signal
to an employer an individual s̓ technical expertise and initiative and are transferable across industries.

“They can be a di�erentiator (a tie breaker) when assessing individuals for future roles and responsibilities,” he
says.

Spichiger is referring specifically to ASQ certifications, which he says encompasses the broadest body of
knowledge.

Speaking of body of knowledge, or BoK, Spichiger says a BoK is the complete set of concepts, terms and
activities that make up a professional domain, as defined by the relevant learned society or professional
association. The BoK is used to develop an exam that will assess a candidate s̓ knowledge of the concepts,
terms and activities that make up a professional domain.

Each ASQ certification has a well-defined BoK that is reviewed and updated between every five and seven
years, he explains.

And, he says, ASQ certification exam questions are based on published information that has been validated by
two or more subject matter experts.  

“This means that the questions are not abstractly developed but based on reliable, fact-based information that
is commonly available to anyone,” says Spichiger.

ASQ Certification is earned accreditation by the American National Standards Institute (ANSI) National
Accreditation Board against the International Organization for Standardization (ISO) 17024, says Michael
Byrnes, executive director certification operations, ASQE.

This means that the questions are not
abstractly developed but based on reliable,
fact-based information...

“ASQ s̓ quality-based certifications are the only quality industry certifications to earn such global recognition
by ANSI which separates ASQ from the competition and distinguishes quality professionals,” he says.

As such, accreditation is critical to ensuring that there is an e�ective quality management system that a�ords
greater process control, reduces risk, and ultimately results in increased customer satisfaction and
sustainability of products and services.

“Having a reputable recognized third-party accreditation such as ISO/IEC 17024 is necessary for credibility,
protects the customer s̓ investment, and o�ers reassurance that there is independent oversight,” Byrnes says.

Of course, ASQ is not the only certification player. The Association for Manufacturing Excellence o�ers a lean
certification process, created by lean practitioners who focused on the skills and capabilities people need to
lead their organizationsʼ continuous improvement practices, Humphrey says.  

“There are three levels of maturity (bronze, silver and gold),” Humphrey says of AME s̓ process. “It was
developed in partnership with the Society of Manufacturing Engineers and the Shingo Institute.  It s̓ an
outstanding way to test knowledge level, learn more skills and become fully qualified and capable to lead
organizational improvement endeavors.”

ASQ certifications are dependent on an individual s̓ role and their professional goals. For example, an auditor
would benefit most from a Quality Auditor certification, while an inspector would get the most out of a
Certified Quality Inspector certificate, says Spichiger.  

“For a seasoned, high-level quality professional the most important certifications for them would be the
Certified Quality Manager/Organizational Excellence and the Six Sigma Master Black Belt,” he says.

ASQ o�ers 18 professional certifications for quality professionals, designed to help with individual career
advancement.  

The credentials concentrate around disciplines in quality engineering, quality auditing, quality management,
technical and inspection, Six Sigma, and quality fundamentals,” Byrnes says. “Each Certification has a unique
Body of Knowledge and focuses on the core knowledge, skills, and abilities of the practice.  It is important to
note that ASQ Certifications focus on core competencies and are purposefully designed to be industry
impartial. This ensures that no industry is presented with an unfair advantage during testing.”

ASQ certification programs have not considerably changed in recent years, Byrnes says, but each certification
program undergoes a robust job analysis and development cycle every five to seven years to ensure the BoK
and examination are aligned with current practices.  

Thanks to the pandemic, remote proctoring administrations have also become more common, making testing
more safe and secure.

“Prior to the pandemic, certification exams were taken at Prometric test centers available around the world
and most ASQ certification exam preparatory courses were already available in a virtual format,” Spichiger
says. “At the outset of the pandemic, ASQ was able to pivot and devise a virtual method to have a certification
exam proctored from people s̓ homes.”

This pivot allows for quality professionals to take tests at home, and even allowed for ASQ testing to grow
internationally.

“In the end, the credentialing industry, which had largely resisted moving towards live remote proctoring for
many years due in part to security concerns, had been positively disrupted by the pandemic,” Byrnes says.

Opening Video Source: SimonSkafar/Vetta via Getty Images.

Genevieve Diesing is a contributing editor for Quality.
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CASE ST UDY

MILTERA HAS BUILT UP A REPUTATION AS A SPECIALIST IN PRODUCING
EVERYTHING FROM RACECAR PARTS TO MOLD COMPONENTS, CONSUMER
ELECTRONICS, TURBINE COMPRESSORS AND TURBOCHARGERS FOR THE
AEROSPACE INDUSTRY By ZEISS Industrial Quality Solutions

How has Miltera Machining Research Corp. become an industry-leading producer of prototype and high-tech,
ultra-precision parts? The company chalks up a large part of its success to its enduring relationship with ZEISS
Industrial Quality Solutions.

Miltera utilizes four ZEISS coordinate measuring machines (CMMs) to qualify machine tools. This mutually-
beneficial collaboration has been ongoing since Miltera was founded in 2007, in the Waterloo Region — the
innovation capital of Canada. The expansion of the metrology line with ZEISS has facilitated automated cells
with computer numerical control (CNC), optimization of resources and also achieving accuracy and reliability
that has kept them ahead of the competition.

How Do You Know It’s A Good Part?
Miltera has spent the last 15 years providing five-axis machining services for manufacturers and machine tool
builders looking to test, validate or perfect new technologies. Rather than focusing on any one industry,
Miltera works on parts that fall into three main categories:

Miltera has built up a reputation as a specialist in producing everything from racecar parts to mold
components, consumer electronics, turbine compressors and turbochargers for the aerospace industry.
Miltera also routinely helps with consultation and implementation of turnkey solutions at manufacturers
across the nation.

Michael Blackburn, president of Miltera, says one critical question informs all of his and his company s̓ work:

“How do you know it s̓ a good part?”

His CNC machinists used hand gages in the early days, but Blackburn knew powerful metrology systems were
necessary to provide the best possible parts, especially extreme-tolerance parts. He started a search for the
best measurement machines on the market. He asked tool builders around the world. And their answers?

“ZEISS,” says Blackburn. “It was unanimous. Everyone recommended ZEISS.”

Blackburn reached out to Je� Reid, national product manager at Elliott Matsuura Canada, a supplier of
machine tools and metrology equipment for the metal cutting industry. Reid works closely with customers to
support their metrology e�orts by performing needs analyses and providing machine recommendations.

“Miltera had very strict requirements for tight tolerances, accuracy and abundance of data as many of their
parts require 100% inspection,” says Reid. “I knew ZEISS was the only company that could meet all their
needs.”

Extreme-tolerance parts

Complex geometries requiring 5-axis or multi-axis machining

Exotic and di�icult-to-cut materials that require novel metal removal technologies

The ZEISS GageMax CMM is integrated directly into fully-automated robot production cells.

Measurements In The Lab And On The Shop Floor
Elliott Matsuura first supplied Miltera with a ZEISS CenterMax, a CMM designed with a vibration dampening
structure and variable workpiece base that makes it incredibly stable and reliable. In the years since theyʼve
added another ZEISS CenterMax, a ZEISS GageMax and a ZEISS MICURA.

“Today all measurements are performed on these CMMs, in both the measuring lab and on the shop floor,” says
Blackburn.

Miltera's ZEISS MICURA is stationed in their quality lab, an air-locked, HEPA-filtered, thermally isolated
inspection room. This CMM has been calibrated to provide sub-micron accuracy and repeatability of under 0.3
microns — making it an extremely accurate tactile scanning CMM.

While one of the ZEISS CenterMax CMMs is located on Miltera's shop floor, the other is in the quality lab along
with the ZEISS MICURA. As ZEISS CenterMax is designed for the shop floor, its temperature stability from +15ºC
to +40ºC, along with dynamic pneumatic vibration insulation and full dust and contaminant isolation, ensure a
high accuracy that is increased even more by being in the lab.

The second ZEISS CenterMax operates in the Micron-Precision Manufacturing Lab. This ZEISS CenterMax
performs mid-process measurements on CNC turning centers and electrical discharge machining (EDM)
systems.

The ZEISS GageMax is integrated directly into fully automated robot production cells. Pallet changers connect
the CMM to processing centers, eliminating time-consuming trips and enabling lights-out production
monitoring and optimization.

This automation is empowered by ZEISS FACS, a module for ZEISS CALYPSO measuring so�ware. The editable
automation program allows routine measurement applications to be incorporated into automated processes.
As well, ZEISS CALYPSO PRESET o�ers a collection of all standard measurement plans that let operators
quickly and e�iciently measure o�set and rotation when exchanging erosion electrodes. And one of ZEISS
CALYPSO s̓ most helpful functionalities is its documentation and reporting capabilities.

“Being able to present a summary report to OEMs is extremely useful,” says Blackburn.

Further Enhancing Customer Understanding
One of Blackburn s̓ goals when consulting and working with customers is using ZEISS CMMs to convey the
importance of quality assurance.

“There s̓ a big misunderstanding in the manufacturing industry that a CMM is a guarantee of quality,” he says.
“People fall into the trap of not considering the CMM and its environment and working conditions. What we do
at Miltera is try to enhance the customer s̓ understanding of a part's tolerance in drawings and how it relates to
the measurement results of our ZEISS machines in practice.”

Another important factor with Miltera s̓ CMM accuracy is consistently having equipment calibrated by Elliott
Matsuura. All four CMMs are calibrated to standards that are traceable to National Institute of Standards and
Technology through calibration laboratories accredited to ISO 17025. All results are reported in units of
measure as defined by the International System of Units (SI).

Partnering With ZEISS
Blackburn looks forward to partnering with ZEISS Industrial Quality Solutions into the future.

“Weʼre going to keep moving into more automation and refining our processes with the most robust inspection
equipment and so�ware on the market,” he says.

All Images Source: ZEISS

ZEISS Industrial Quality Solutions. For more information, call (800) 327-9735 or email
info.metrology.us@zeiss.com.
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CASE ST UDY

NEW DATA COLLECTION TECHNOLOGY ENSURES SPEED, ACCURACY, SCALABILITY
AND SECURITY. By L. S. Starrett

Roush Yates Engines Seconds The Motion For

Automated Data Acquisition

In the auto racing world, time and accuracy are critically intertwined, driven by seconds. Not surprisingly,
Roush Yates Engines (RYE) of Mooresville, NC and its manufacturing division, Roush Yates Manufacturing
Solutions (RYMS), is anchored by this credo, which in turn influences how it continuously evaluates and
decides the most optimal ways to leverage technology for their world class manufacturing operations. So,
when RYE explored ways to improve the accuracy, integrity and throughput of its precision measurement data,
the decision to deploy DataSure® 4.0, the industry s̓ latest data acquisition solution developed by The L.S.
Starrett Co. of Athol, MA, boiled down to — you guessed it – seconds.

Rocker shaft  measurement data from fixtured digital indicator stand is transmitted to laptop (left) or to inspector 200ʼ
across the plant (right).

Demanding Performance, Precision
RYE is the exclusive engine builder of Ford Performance for the top levels of NASCAR including the NASCAR Cup
and Xfinity Series, as well as the IMSA Michelin Pilot Challenge. In addition, RYMS is a precision CNC parts
manufacturing organization with expertise in multi-axis machining of metal and plastic parts with complex
geometries. RYMSʼ in-house production includes machined parts for the Ford FR9 V8 NASCAR programs, Ford
Mustang 5.2L V8, and other motorsports, aerospace, defense and high-tech industries.

 RYMSʼ quality management system is AS9100 Rev D & ISO 9001 certified, as well as International Tra�ic in Arms
(ITAR) and Cybersecurity Maturity Model Certification (CMMC) compliant.

To help achieve its demanding performance and company goals, RYE chose Starrett precision measuring tools
and metrology systems to ensure that critical design specifications are being met at the level expected and
required by engineering. Motorsports, defense, aerospace, and medical manufacturing requires strict
standards to achieve consistent quality. Add in complex requirements for high-performance and reliable parts,
and the test and measurement processes are even more demanding.  

RYE has two well-equipped quality labs which have the tools necessary to measure and inspect a wide variety
of parts being manufactured and supplied for its racing engines as well as for external customers.

Starrett  DataSure® 4.0. Data displayed on Mobile Phone and Tablet  

Dogged By Data
Data integrity is a vital part of accuracy in precision manufacturing, especially so today. If the measurement
data taken from precision gages is recorded, transmitted or logged incorrectly, several problems could occur.
Parts can be scrapped, product performance could su�er, expensive production labor and machine time can
be lost and excessive time will be spent logging data manually, which also increases the potential for error. In
addition, none of the data can be o�icially documented or verified for SPC and traceable for customer
requirements without a reliable automated system – one that can capture the measurement data to meet
Industry 4.0 level manufacturing and make it available for integration with other data in the plant.

Understanding this and realizing the importance of achieving top data integrity, RYE reviewed its inspection
and data acquisition process with Starrett, a forerunner in the development of data collection systems for
quality control measurement applications. Starrett analyzed the conventional RYE data collection process and
quickly determined that RYE would benefit greatly by utilizing the very latest in data acquisition technology –
its DataSure 4.0 (DS4) system.

“We are consistently looking for ways to improve and expedite our data collection process,” said Alex Marothy,
Quality Control Technician/ Programmer & Automation Lead at RYE. “Machinists and inspectors were writing
down some measurements in log sheets which then needed to be keyed into spreadsheets on a computer,
taking time and possibly leading to errors, as operators may misread gages or write down incorrect values.”

Being fully aware of these potential challenges and seeking to migrate more toward reliable seamless digital
automation and leverage their data more e�iciently throughout its facilities, RYE gave Starrett the nod to
initiate DS4 mid-year of 2020. RYE opted to implement DS4 slowly, starting with a multiple digital indicator
application fixture designed for engine inspection.

“DataSure 4.0 is the first wireless system we have ever used to collect data on our manufacturing floor via in-
process inspection, so we wanted to start small, verify the results and build confidence with our team,” said
Todd English, Vice President, Strategic Partnerships & Marketing at RYE.

Multiple Starrett  Digital Indicators in engine-mounted fixture capture and transmit T.I.R. measurement data to computer
devices.

Data Surety By The Seconds
RYE manufacturing operations are carried out in two 80,000-sq.-�. facilities in Mooresville, with the DS4
application running in a 40,000-sq.-�. CNC machining area spanning from the front to back of the shop,
transmitting data approximately 200 feet. In this area there are at least 15 CNC machines, so noise and signals
are omnipresent, but despite the distance and potential ambient interference, DS4 operates smoothly via a
remote gateway and an antenna.

Marothy described how the concept to deploy DS4 on the engine fixture system developed. “Previously
engineers used an eight-dial indicator fixture system. The new plan was to utilize eight Starrett W2900-01
electronic digital indicators along with DS4 in order to attribute and organize both values to that specific
indicator so that data entry and review would be very simple.”

The results from applying DS4 to the engine fixture were impressive. “Compared to our previous methodology,
we substantially improved our data collection accuracy and time, but even more importantly, the data was
digitally transferred,” said Marothy. “The DS4 system e�ectively eliminated hand written gage readings and the
transcribing of values into spreadsheets,” he explained.

On a di�erent level, RYE evaluated DS4 another way via labor savings by determining how many seconds were
saved per measurement. “We found that DS4 saved from 8 to 10 seconds per measurement, and we are doing
several thousand measurements per day, thus saving over seven hours of labor every day,” said Marothy. RYMSʼ
Production Manager Jennifer LaFever also pointed out other systems-related benefits of DS4. “We practice
continuous improvement strategies at RYE through our Kaizen program, which DS4 contributes to via its ability
to help us be faster, more accurate and e�icient.”

Impressive 200 ft. long CNC machining area in one of RYEʼs two 80,000-sq.-ft. world class manufacturing facilit ies where
Starrett  DataSure® 4.0 is deployed.

Wireless Technology With Speed, Sans The Restrictions
The Starrett DataSure 4.0 System operates on the latest wireless networking technology that uses short-wave
radio frequencies to interconnect cell phones, computers and wireless electronic devices, enabling much
faster speed, greater bandwidth and longer range for higher data throughput. The range of DS4 is ten to
twenty times that of any data collection system on the market, capable of transmitting data literally hundreds
of yards, even over a mile, which is ideal in larger manufacturing operations or multiple facilities.

DS4 features higher bit rates and a very high-speed connection of less than 50ms of data travel time and has an
ultra-low latency network that enables high data volumes to be processed without delay, even at full capacity.
Users of DS4 can versatilely utilize multiple remote gateways and repeaters which serve as central or
distributed points for data collection, versus conventional systems that have only one gateway.

DS4 is also built on a highly secure proprietary wireless platform. Transported data is encrypted using a multi-
layered approach that absolutely prevents any outside access to the data, whether passive or active. “We have
to be very vigilant of keeping all data on our physical parts in our network under strict security to meet CMMC
and ITAR requirements and we are fully confident that DS4 meets the criteria,” said LaFever.

With DS4, a new network topology can be configured to many simple or complex situations and distributed
remote gateways can also be utilized. Data is transmitted from gages that have either built-in radio transmitters
or externally-mounted end nodes to gateways, and is operable on Android or IOS mobile platforms and
Windows® based computers including laptops, desktop PCs, thin client PCs, and servers. DS4 repeater and
bridge components can also connect directly to PLCs and other high-speed serial automation equipment for
real-time data collection or remote machine operation.

DataSure is also compatible with all Starrett electronic digital gages, as well as electronic gages of other tool
manufacturers and also works with gages that have built-in wireless capability, such as Starrett W798 Calipers,
W733.1 Micrometers and W2900 Indicators, or via Starrett and other tool manufacturersʼ electronic gages by
externally mounting Starrett DataSure End Nodes on the gages.

Ford Performance engine built  by RYE.

Building A Data Future
Recognizing the positive impact DS4 made in their manufacturing operation, RYE has bigger plans for data
collection. “Ultimately we want to further leverage DataSure by integrating it into our ERP system for a full
end-to-end data solution to help make our organization move more aggressively toward an Industry 4.0 digital
factory,” said English. RYMS will also be expanding DS4 to other industry applications the company addresses,
particularly in aerospace, medical and defense by broadening the use of DS4 throughout all of its gaging
operations in CNC machining.

A�er asking RYE how would it know when DS4 would reach its fullest potential in the organization, Marothy
was quick to reply, “weʼll know it s̓ working by the wins on and o� the racetrack.”  

All Images Source: L. S. Starrett

L. S. Starrett Company. For more information, visit https://www.starrett.com/.
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This Case Studies Special Advertising Section features manufacturing companies with
real-world challenges using quality equipment, so�ware and services to solve their
problems and improve their processes. These problem-solving stories describe myriad
manufacturing challenges and how the correct application of a supplierʼs product or
service made the di�erence, providing quantitative benefits to quality and manufacturing
issues.

The suppliers in this special section present these real-world problems and solutions to
help Quality Magazine subscribers who may have similar experiences.
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—  S P E C IA L A DV E R TIS ING  S E C TIO N —

AngioDynamics uses
GAGEtrak® for FDA Audit Success
Founded in 1988 in Queensbury, N.Y., AngioDynamics is a
leader in the design, development and manufacturing of
innovative therapeutic devices used for minimally
invasive medical treatment and is selling in over 50
markets worldwide.

Prior to 2004, AngioDynamicsʼ Ben Gleason used Excel to manage his gages and calibrations and that worked
fine for a while. However, when his responsibilities grew to tracking nearly 4,000 instruments and performing
over 2,000 calibrations annually, he needed a more robust, secure system; that s̓ when he chose GAGEtrak.

Gleason is most impressed by GAGEtrak s̓ reporting features and FDA compliance. "It is so much easier to get a
list of what is required at any given time and there s̓ a history of transactions for audits. Overall, [GAGEtrak is] a
very good product. Pretty easy to use and the FDA has not been able to find fault with our process since we
started using it."

Gleason also uses the GAGEtrak Calibration Label Kit to further streamline his workflow and when asked about
his experience with the CyberMetrics support team, Gleason said, "Support has been absolutely fantastic! [The
sta� is] knowledgeable, courteous, patient and good-humored - a real pleasure to work with."

Making the leap from spreadsheets to GAGEtrak calibration management so�ware was an easy choice for
AngioDynamics and has proven invaluable for their FDA audits. It s̓ no surprise that GAGEtrak is consistently
recommended by quality auditors. Contact CyberMetrics today to learn how GAGEtrak will do the same for your
company.

GAGEtrak.com
1-800-777-7020

T-Peel Testing for Food
Packaging Quality
Assurance
A snack food manufacturer needed to test
seal strength to ensure package integrity and
ease of opening.

A�er consulting with Mark-10 product specialists, it was determined that a vertical T-peel test (ASTM D1876)
would be used to test the average peel strength, minimum, and maximum peeling loads for each sample. A T-
peel test was the best fit for this application because the adhesive bond was between two flexible pieces of
packaging material.

Samples were prepared by cutting the packaging material into 1" wide strips with 3/4" of adhesive bond area.
The samples were attached to an F305 Advanced Test Frame with a 10 lbF capacity force sensor and pair of film
and paper grips.

A break limit test was configured in the system s̓ integrated IntelliMESUR® control panel, which would test
batches of five samples and return the average peel strength, minimum, and maximum peeling loads for each
sample. Pass/fail limits were set to ensure that any sample requiring an excessive amount of force to peel
would be marked as failing. Similarly, insu�icient forces were predictive of premature opening during
transportation, potentially exposing the product to the elements.

By adding this test procedure to their quality assurance workflow, the manufacturer was able to start
collecting data for a variety of seals used in their packaging. This data was then used to set a standard for seal
characteristics and to ensure that all packaging was both secure and easy to open.

info@mark-10.com
631-842-9200

Overcome inspection challenges
with our automated gauging
systems, customizable styli, and
additive solutions
A move to Renishaw's Equator™ 300 automated
gauging system gave Linex Manufacturing all the
inspection speed and accuracy it needed.

However, on a project implemented before the larger Equator™ 500 was available, bolt holes on the extremities
of a workpiece lay just outside the gauge's working envelope. When standard styli and stylus extensions could
not reach, Renishaw proposed the development of a custom stylus using metal additive manufacturing (AM),
also known as metal 3D printing. The stylus was rapidly printed with a high-strength titanium alloy powder on
a Renishaw RenAM 500Q metal additive manufacturing system using a process known as metal powder bed
fusion, or laser melting.

The introduction of the custom-designed, additively manufactured stylus brought Linex the accuracy and
repeatability it needed to inspect component bolt holes outside the Equator 300 gauge's working envelope.
Narcis Georgescu (Senior Quality Supervisor at Linex Manufacturing) said, “Thanks to its robust, one-piece
design, the titanium AM stylus has enabled us to carry out full component inspections. It brings a combination
of lightness and sti�ness that we could not achieve.” A few years on and the original AM stylus is still running
without any degradation in its performance. Linex purchased a second AM stylus in the exact same design, and
the company is now operating six Equator 300 gauges and one larger Equator 500 gauge.

Read the full case study here.

Visit Renishaw at IMTS 2022 this September (booth 135509-industrial metrology solutions and booth 433239-
additive manufacturing systems) to learn more about our innovative products and find your perfect fit.

Renishaw, Inc.
1001 Wesemann Dr., West Dundee, IL, 60118

847-286-9953
usa@renishaw.com
www.renishaw.com

Utah Contract Manufacturer finds
CMM solution from Masters
Precision
Summit Peak Manufacturing Inc. (an ISO 9001:2015 certified
company) was started by father and son Ken and Jordan
Curry in the center of the Salt Lake valley. With extensive back
grounds in manufacturing.  The Father and Son found it a
dream to start a machine shop, and started their adventure

Starting out with a Mazak C-600 and a Mazak QTU-250MY.
 Increase demands led to the purchase of Mazak VC-500C and
Mazak C-600 with a 12-pallet Multi-Pallet system.

Key customers, Energy, Mining, Oil and Gas, Semiconductors,
Medical, Aerospace, Defense

Summit wanted to insure there the quality of the services, based on years in manufacturing they knew that
CMM s̓ is a necessity with complex parts and the need to perform quick measurements with customer
requirements inspection data for parts. They needed a CMM that allows Summit Peak to load a part, let the
part be inspected while engaged in other activities.

Creating a scope for their search include

Inspection Envelope.

Machine Construction

So�ware – Open-source

Cost

Ease of use

Customer Support

An extensive search involving multiple CMM sources, Summit Peak decided to purchase an Emerald 9158. From
Masters Precision. This CMM has 900mm X travel, 1500mm Y travel, and 800mm Z travel. Exceeding the required
measurement envelope, equipped with a Renishaw indexing heads, using Verisurf so�ware, meeting their
accuracy requirements the machine fit all of the needs they had outlined

With the Support of Master Precision, Summit Peak is confident that their Emerald CMM will be inspecting parts
for many years to come.

810-223-6315
www.mastersprecision.com

A universal metrology platform
for all measuring devices
AEREM is a French company that designs and
manufactures assembly and maintenance tools, as well
as mechanical and fluidic test benches, for the
aeronautics, aerospace, and pharmaceutical industries.
MSL Métrologie is a partner who o�ers 3D measurement
services on industrial sites in France and abroad, based on
several years of experience with large aeronautics and
aerospace companies. Both companies wanted a single
metrology so�ware to control their park of measuring
devices.
In 2019, AEREM decided to retrofit their measuring instruments and review the so�ware component. They
consulted MSL Métrologie, a user of PolyWorks® Metrology Suite, and chose PolyWorks|Inspector™, a 3D
dimensional analysis and quality control so�ware solution. It can control their CMM, laser tracker, and
measuring arm through plug-ins provided at no additional cost. “With this solution, we can quickly switch from
CMM-based measuring to portable-arm based measuring,” says Vincent Renaud, Methods and Product Quality
Control O�icer at AEREM. He also appreciates the excellent training and technical support and uses
PolyWorks|ReportLoop™ to send data to Excel and PolyWorks|Talisman™ to replicate the PC display on a mobile
device.

MSL Métrologie uses PolyWorks to control their laser trackers, arms, and CMMs. They like the user-friendly, and
intuitive interface, value its advanced features, and appreciate the follow-up and support provided by
PolyWorks Europa, all of which help them o�er customized solutions to their clients.

“For the InnovMetric group, service is an essential element,” says Thibault Hehlen, Commercial Manager of
PolyWorks Europa. Together with its network of partners, InnovMetric has a technical support team with
extensive experience in industrial metrology, product engineering, and manufacturing that includes over 150
application specialists directly supporting users in 43 countries.

“At MSL Métrologie, we believe PolyWorks is set to become the must-have so�ware in the field of 3D metrology,”
says Benoît Rotereau, company founder.

InnovMetric So�ware Inc
info@innovmetric.com

1‑888‑688‑2061
www.innovmetric.com

Taking Automotive Performance
to the Next Level 

 with the Absolute Arm
With its headquarters and manufacturing facilities in
Corona, California, advanced FLOW engineering (aFe
Power) is a premier designer and manufacturer of
automotive performance upgrade systems and
components. With a product line of over 3,000
applications, aFe POWER designers and engineers turn to
the state-of-the-art Absolute Arm to deliver the highest
quality performance products in the industry.

“When we were using previous methods, I remember printing some parts three or four times before achieving
the fit we wanted. With the Absolute Arm, we now print only one or two times before going to tooling. It was
very important for me to get a good scanner that provides accurate data.” said Christian Landel, Design
Engineer.

aFe POWER deploys two Absolute Arm 7-Axis systems, utilizing both the laser scanner and tube probe
capabilities. Full engine compartment and underbody scans are made easy, thanks in part to the ultra-wide
scan line on the laser scanner.

“It s̓ the best tool to scan the environment that weʼre working with. Thanks to the durability of the Absolute
Arm, we were able to place it right in the production area where we need it most. We prefer scanning the
engine compartment rather than scanning a factory piece weʼre going to replace because we want to start
from scratch and not limit our creativity by starting with an existing part.”

The intuitive nature of the Absolute Arm allows aFe POWER to switch seamlessly between scanning, tactile,
and tube probing, making it ideally suited for their needs.

Hexagon Manufacturing Intelligence
250 Circuit Drive

North Kingstown, Rhode Island, 02852
800.274.9433 | HexagonMI.com

Morgan Cars: Building on a
Heritage of Classic Design
Recent evolution of Morgan cars has relied on
technology advancements in metrology. Graham
Chapman, Technology Manager, has deployed new
measurement and inspection so�ware to ʻdigitiseʼ
and preserve certain key characterises of Morgan
chassis and body structures. “We needed a solution
that was easy to use but provided high-end model-
based functionality to meet our exacting
engineering standards here at Morgan Cars. Morgan
is a tradional methods car builder but that does not
mean we reject new technologies to achieve our
goals of a ʻBritish Classic,” said Graham.  

Verisurf So�ware was selected as the measurement, inspection, and reverse engineering so�ware of choice
along with a portable CMM scanning arm. The so�ware/hardware combination provides Morgan with a user-
friendly digital route from hand-built components and assemblies to the CAD engineering team. The engineers
can then produce up to date CAD designs of tradional legacy car platforms. This provides great insight into the
current build process and gives a planning method for repeatability.

Model-Based Workflow Maintains Digital Continuity

Verisurf so�ware is based on a CAD platform and supports Model-Based Definition (MBD) workflow, which is
key to maintainng data integraty and relavance as part of the overall design and manufacturing process. When
using MBD, the CAD model is the nominal to which all parts are measured and inspected against, keeping the
all-important digital thread intact - from design to manufacturing to inspection and quality reporting.
Everything that defines the part exists in a single digital archive, including how to manufacture and inspect the
part.  Based on its CAD platform and MBD functionality, the so�ware is well suited for scan-to-CAD reverse
engineering, inspection, tool building, and assembly guidance.

See Verisurf at IMTS booth #133345 for solutions in Quality Inspection, Reverse Engineering, and Tool Making.

Verisurf So�ware, Inc.
www.verisurf.com

sales@verisurf.com
714-970-1683

The Effect of Surface
Roughness on Air Gaging
Compared to Contact Gaging
When comparing contact gaging (stylus, probes) to
non_contact methods (air gaging) the
measurement di�erence due to the roughness of
the workpiece surface must be taken into account.
Where a perfectly smooth surface will show no
di�erence in measurements, a rough surface will
cause a reporting di�erence between the two
methods. The stylus on a contact gage will tend to
ride along the peaks of the surface and will
therefore report the size based on the highest
contact point, whereas in air gaging the air will
disperse about the peaks and the valleys, resulting
in a size that is approximately the centerline
average of the high and low points of the surface.
Thus air gaging will naturally report smaller for OD
measurements and larger for ID measurements
compared to contact gaging methods.

Below are the results of a study the quantifies the di�erence between a stylus gage (contact) and an air gage
(non-contact) over a range of surface roughness. The surface roughness of 19 cylindrical OD parts 30.0065 mm
(1.181358 inch) in nominal diameter were measured for surface roughness by Ra and Rz methods. These parts
were also measure by contact gaging and air gaging methods. The air gage reported diameters smaller than the
contact gage across the entire range of surface roughness, as expected for OD measurement. A graphical
representation of gaging method di�erence vs Surface Roughness for both Ra and Rz are illustrated above in
figures 1 and 2 respectively.      

www.westerngage.com
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THE INTERNATIONAL MANUFACTURING TECHNOLOGY SHOW (IMTS)
WILL BE HELD ON SEPTEMBER 12-17, 2022, AT MCCORMICK PLACE

(2301 S LAKE SHORE DR., CHICAGO, IL).   

The Quality Assurance pavilion is where you'll find the metrology equipment and systems to keep your
processes on track and find absolute confidence and security in the quality of your output. It's also where
you'll find the equipment that will check the accuracy of your machines, an important step to protecting your
investments. Visitors can immerse themselves in the technical achievements that reduce the necessity for
stand-alone work cells and have increased inspection abilities for both materials and features.

The pavilion will feature:

precision measuring machines

laser measurement machines

coordinate measuring machines

precision gaging

automated gaging

in-process gaging

tool condition monitoring equipment

measurement so�ware

quality, control, testing and measuring equipment

comparators

metrology

vision systems

surface finish measuring equipment

The Quality Assurance pavilion will be located in the East Building, Level 3, and will be open daily from 9:00am -
5:00pm CST.

IMTS Preview Advertising Index
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Conferences at IMTS 2022

Content is key in the information era, and we have organized 12 conferences, with the widest array of topics
ever, to help visitors move their people, business, and technology forward. Below are just a selection of the
topical, complimentary sessions o�ered at the show.

The Smarter Sourcing Symposium @ IMTS 2022
Powered by The Onshoring Project (TOP) and AMT

Date & Time
Friday, Sept, 16, 2022: 8:30 a.m. - 11:00 a.m.

Location
South Building, Ballroom S100ab

The inaugural Smarter Sourcing Symposium at IMTS 2022, presented by The Onshoring Project, will deliver
direct strategies for sounder and more financially beneficial North American part production. OEMs, Tier
suppliers and contract manufacturers, alike, will benefit from first-hand demonstrations and panel
discussions on new tools and proven techniques for leaner, more agile, more profitable domestic sourcing.

Women Make Manufacturing Move Events At IMTS
The IMTS Women Make Manufacturing Move program celebrates the women driving the future of
manufacturing. With curated sessions, meet-ups, programming, and receptions, join professionals from
around the globe to engage and connect. This dedicated program will inspire women in our manufacturing
technology community through networking and business.

IMTS Women Make Manufacturing Move – Reception
Powered by AMT

Date & Time
Monday, Sept. 12, 2022: 5:00 p.m. – 6:30 p.m.

Location
South Building, Grand Ballroom, S100 A&B

Kicko� and connect! Visitors and exhibitors are invited to mingle with peers, make connections to last beyond
IMTS show week, and raise a glass to women in the industry. Refreshments and light fare served. IMTS THRIVE
giveaways for the first 100 reception attendees.

IMTS Women Make Manufacturing Move – Take 5
Powered by AMT

Date & Time
Friday, Sept. 16, 2022: 2:00 p.m. – 3:30 p.m.

Location
South Building, Grand Ballroom, S100 A&B

IMTS week is a marathon, not a sprint. Refuel at this grab-and-go lounge. Stop by for a midday co�ee, tea, or
seltzer, plus healthy on-the-go snacks, or a quick break to recharge before hitting the show floor.

Smart Manufacturing Hub @ IMTS 2022
Dates
Monday, Sept. 12 - Friday, Sept. 16

Location
North Building, Level 3, Booth #236800

Over the last decade, the evolution of the Internet of Things, Big Data and the desire for ever-increasing
productivity has driven the smart manufacturing movement. The growing need for education, alongside
increased o�erings and adoption, has provided us with the opportunity to lead the discussion on the future of
making things.

HANNOVER MESSE USA Solutions Theater
Powered by Smart Factory Institute

Free for to all visitors, the Solutions Theater will be located on the HANNOVER MESSE USA show floor in the
East Building, Level 2. It will feature presentations, case studies, demonstrations, and special events. Topics
include Advanced Connectivity, Data Driven Intelligence, Smart Workers & Managers, Human/Machine
Integration, Advanced Manufacturing Methods.
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IMTS 2022 Exhibitor List 1-E

135541 1factory, Inc.

135360 4D Technology Corporat ion

135833 Aberlink / Masters Precision

135922 ABRO Balancing Incorporated

135417 ABS Import  Tools Inc.

135254 ABTech Inc.

135344 Accurex Measurement, Inc.

135072 ADEK Industrial Computers

135764 Advanced Industrial Measurement  Systems, Inc.

135451 Advanced Material Solut ions (AMS)

135456 Advanced VSR Technology

135339 Air Gaging LLC

135944 Aligned Vision

135847 AMETEK

135760 Applied Automation Technologies, Inc.

135863 Artec 3D

134800 ASQ Inspect ion Division

135657 Automated Precision, Inc.

135350 Balance Systems Corporat ion

135928 Bilz Vibrat ion Technology, Inc.

135065 binder USA

135532 Blum-Novotest , Inc.

135453 Bonal Technologies, Inc.

135923 Brighton Science

135746 Bruker Alicona

135777 Bruker Nano Inc.

Booth Exhibitor

135527 CAPTURE 3D, LLC

135314 Capvidia

135736 Caron Engineering Inc.

135857 CEMB USA-BL SYSTEMS

134848 Cognex

237243 Control Gaging, Inc.

135258 Creaform Inc.

135778 DESTEC Solut ions

135162 Diatest  Precision Gages

135409 Digipas Technologies Inc

135000 Digital Metrology Standards Consort ium (DMSC)

135356 Digital Way, Inc.

135934 Digit ize Designs LLC

135645 Dimensional Control Systems

135438 Dino-Lite Scopes (BigC)

135411 DISCUS So�ware Company

135756 Dorsey Metrology Internat ional, Inc.

135021 DWFRITZ Metrology

135919 Dynascan Inspect ion Systems Company

135841 EasyCMM

135667 Edmunds Gages

135440 ELECTRONICA MECHATRONIC SYSTEMS (INDIA) PVT. LTD

135057 Euchner USA, Inc.

135915 Evatronix SA

135242 Ewellix

Booth Exhibitor
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IMTS 2022 Exhibitor List F-L

135237 Fagor Automation Corporat ion

135821 FARO Technologies, Inc.

135307 Fischer Technology, Inc.

121669 Fishbowl

135815 Flexbar Machine Corporat ion

135677 Foerster Instruments, Inc.

135770 Fowler Precision Tools

135434 Gage Assembly Company

135776 GD&T Basics

135071 Gorecha Metal Tech Private Ltd.

135333 Gradient  Lens Corporat ion

135427 Hamar Laser Instruments, Inc.

135045 Haskel

135001 Helmel Engineering Products, Inc.

135039 Helukabel USA, Inc.

135202 Hexagon Manufacturing Intelligence

135348 High QA Inc.

135830 Holts Precision Inc.

Booth Exhibitor

135443 IAC Geometrical Engineers

135553 ibg NDT Systems Corp.

135079 IKIDO

135175 Industrial Inspect ion & Analysis

135059 Innovalia Metrology

135062 INNOVATEST USA

135080 InnovMetric So�ware Inc.

135961 INSIZE USA LLC

135901 Inspect ionXpert  Corporat ion

135331 J & L Metrology Company

135924 Jesse Garant  Metrology Center

135342 JME Technologies

135066 JUMO Process Control, Inc.

135226 Keyence Corporat ion

135460 Leica Geosystems

135316 Leica Microsystems Inc.

135230 LK Metrology, Inc.

135960 LMI Corporat ion

135828 Lumafield

Booth Exhibitor
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IMTS 2022 Exhibitor List M-

R

135907 Machining Solut ions, LLC

135836 Made to Measure

135319 Magnescale Americas Inc.

135810 Mahr Inc.

135077 MakuSafe

135250 Manufacturing Automation Systems

135166 Mark-10 Corporat ion

135621 MARPOSS

135318 Mart in Calibrat ion

135563 METRIOS - VICI & C. S.p.A

135645 Metrologic Group Services Inc.

135730 MetrologyWorks

135926 Metronor, Inc.

135423 Meyer Gage Company

135335 MHC Industrial Supply Co., Inc.

135413 MicroRidge Systems, Inc.

135317 MICROTECH

135442 MISCO Refractometer

135215 Mitutoyo America Corporat ion

135033 Modula

135173 MOTIC INSTRUMENTS USA INC.

135051 Murrelektronik Inc.

135436 NDC Technologies (Beta LaserMike Products)

135429 Nel Pretech Corporat ion

135075 New Mexico Partnership

135659 New River Kinematics

135414 New Scale Robotics

135327 New Vista Corporat ion

135354 Newall Electronics

135060 Nikon Metrology, Inc.

135914 Novacam Technologies Inc.

135359 Novastar Solut ions

135937 NOVUS AUTOMATION

Booth Exhibitor

135754 OASIS Inspect ion Systems

135305 Oasis Scient ific Inc.

135444 OAV

135702 Optical Gaging Products (OGP)

135255 OptoAlignment  Technology INc.    (OATI)

135432 Optris Infrared Sensing, LLC

135947 Origin Internat ional Incorporated

135312 Phase II

135408 Phillips Precision, Inc.

135952 PI Physik Instrumente LP

135252 Pinpoint  Laser Systems

133155 Plex Systems

135330 Polyga Inc.

135750 Polyrix Inc.

135930 Polytec, Inc.

135424 Pratt  & Whitney Measurement  Systems Inc.

135454 PrimeTest  Automation Inc.

135415 Prolink Corporat ion

135941 Promess, Inc.

135501 Q-Mark Manufacturing Inc.

135430 QASS

135545 QUALITY Magazine

135435 QxSo� LLC

135967 Rad Source NDT

135047 Radia Srl

135449 Rayco Fixture

135509 Renishaw Inc.

135932 Rotary Precision Instruments Ltd.

135939 RX Solut ions

Booth Exhibitor
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IMTS 2022 Exhibitor List S-Z

135070 Santec USA Corporat ion

135845 SCANTECH (HANGZHOU) CO., LTD

135246 Schenck USA Corp

135329 Screening Eagle USA Inc.

135063 Sensofar Metrology

135308 Shars Tool Company

135673 SHINING 3D Technology Inc.

135073 ShopFloorConnect

135081 STMicroelectronics

135302 Suburban Tool, Inc.

135089 Suzhou Haitong Robotic System Co., Ltd.

135549 Techna-Tool Inc.

135165 Tek-Industrial

135044 The L. S. Starrett  Co.

135406 The Modal Shop, Inc.

135067 THG Automation, LLC

135425 TUV Rheinland

135352 UNITRON

135936 USA Borescopes

Booth Exhibitor

215408 Verisurf  So�ware Inc.

135663 Vicivision America

135917 ViewTech Borescopes

135323 Vision Engineering Inc.

135261 Visometry GmbH

135567 VJ Technologies Inc.

135903 Volume Graphics, Inc.

135712 WENZEL America, Ltd.

135742 Werth, Inc.

135405 Western Gage Corporat ion

135932 Wyvern Industrial Technology LLC

135502 ZEISS Industrial Quality Solut ions

135337 ZS Instruments

Booth Exhibitor
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Products
THE LATEST PRODUCTS TO HELP YOU IMPROVE YOUR MANUFACTURING PROCESS

JAI Go-X Series Cameras
JAI announced an expansion of the Go-X Series of small machine
vision cameras to include 24 new global shutter camera models
featuring the latest Sony Pregius S CMOS sensors. The additional
models are divided into two interface groups, with 12 models
having CoaXPress 2.0 interfaces and 12 models having GigE Vision
(1000BASE-T) interfaces. 12 additional Go-X Series cameras
featuring GigE Vision interfaces operating at 5GBASE-T speeds are
planned for later this year.

Pregius S sensors feature backside illumination to support smaller pixel sizes without sacrificing sensitivity. JAI
has leveraged this technology to provide customers with significantly higher resolution options while still
maintaining the compact size of the Go-X Series cameras. While the Go-X Series previously o�ered resolutions
ranging from 2.3 megapixels to 12.3 megapixels, the additional models now extend that range up to 24.5
megapixels. Yet thanks to the 2.74 µm pixel size, even the new 24.5-megapixel Go-X Series cameras have the
same 29 mm x 29 mm size as the other models and a 1.2" optical format compatible with C-mount lenses.
Camera lengths vary from 51.5 mm to 55 mm depending on the interface.

The specific resolutions of the new cameras are:

Monochrome and color models with two di�erent interfaces are o�ered at each resolution. Color models
provide raw Bayer output and include an in-camera debayering function for RGB output. Formats include
8/10/12-bit monochrome, 8/10/12-bit Bayer, or 24/30/36-bit RGB output.

The 12 models with CoaXPress interfaces add a third interface option to the Go-X Series, which previously
o�ered cameras with either GigE Vision or USB3 Vision interfaces. These CoaXPress cameras are designed for
applications requiring increased performance in terms of resolution and frame rate, while still maintaining a
small body size and price. They are equipped with a single CXP-6 connector providing 6.25 Gbps of bandwidth
and speeds ranging from 24 fps for 24.5-megapixel output, up to 112 fps for the 5.1-megapixel models.

The 12 new GigE Vision models o�er the networking capabilities and the grabber-less connections that have
made this interface standard so popular in the machine vision industry. They operate at speeds from 4 fps for
24.5-megapixel output to 23 fps for 5.1 megapixels, as dictated by the 1 Gbps limit of the interface. For
customers wanting the convenience and flexibility of the GigE Vision standard, but needing higher frame rates,
JAI has included a lossless compression function called "Xpress" in the new GigE Vision monochrome models.
The Xpress compression algorithm encodes redundant image information to reduce the size of the data being
output from the camera while enabling it to be fully reconstructed by so�ware running on the host processor.
The amount of compression that can be achieved varies depending on the scene, but size reductions of 30%
are common. Such reductions can generate frame rate increases of 40% or more or can be used to allow more
cameras to share limited bandwidth.

Both the CoaXPress models and the GigE Vision models can accept power and triggering over the interface or
via a separate 6-pin connector.

All of the new models also include a flexible, sub-pixel scaling function called "Xscale." Xscale provides an
alternative to traditional binning which is limited to "whole" pixels, such as 2x1, 2x2, 4x4, etc. Instead, Xscale,
supports the use of floating-point numbers to create “virtual” pixels that include fractional portions of pixels
to help match pixel sizes, optical formats, and resolutions when replacing older cameras. In addition, while
traditional binning can only be used on monochrome cameras, Xscale can be used with monochrome, Bayer, or
RGB formats. Xscale can independently scale in the horizontal and vertical directions and can scale up to 16x
the 2.74 µm base pixel size of the new cameras.

The new cameras join the 24 existing Go-X Series GigE Vision and USB3 Vision cameras to bring the total size of
the series up to 48 models. All Go-X cameras feature high shock and vibration ratings of 80G and 10G,
respectively, and are designed to optimally dissipate heat to avoid breakdowns in typical industrial
environments and under non-stop operating conditions. Like the original models, the new models carry a six-
year warranty.

JAI 
www.jai.com

5.1 megapixels (2472 x 2064 pixels)

8.1 megapixels (2856 x 2848 pixels)

12.4 megapixels (4128 x 3008 pixels)

16.2 megapixels (5328 x 3040 pixels)

20.3 megapixels (4512 x 4512 pixels)

24.5 megapixels (5328 x 4608 pixels)  

IDS NXT “App Your Camera!” Themed Software
The current so�ware release 2.6 for the AI vision system IDS NXT
focuses primarily on simplifying app creation. The initial phase in
development is o�en one of the greatest challenges in the
realization of a project. With the help of the new Application
Assistant in IDS NXT lighthouse, users configure a complete vision
app under guidance in just a few steps, which they can then run
directly on an IDS NXT camera. With the Block-based Editor, which is
also new, users can configure their own program sequences with AI
image processing functions, such as object recognition or
classification, without any programming knowledge.

Users create simple sequences in a few minutes with this visual code editor without having to know the syntax
of a specific programming language. With the Use Case Assistant, IDS supports users in creating Vision App
projects. They simply select the use case that fits their project. With queries and tips, the assistant guides them
through the process of creating the Vision App project and creates the code, just like in an interview. It links
existing training projects with the vision app project or creates new training projects and data sets in IDS NXT
lighthouse if required.

With the combinable blocks and the intuitive user interface of the Block-based Editor, anyone can realize their
own projects using AI-based image processing (such as object detection or classification) as an individual vision
app without having to know the syntax of a specific programming language. Using the predefined blocks of the
code editor, users build their vision app graphically, including processes such as loops and conditional
statements.

How this works is demonstrated, for example, in the IDS Vision Channel (www.ids-vision-channel.tech). The
session "Build AI vision apps without coding – xciting new easyness" is available for viewing as a recording.

IDS NXT is a comprehensive system with a wide range of workflows and tools for realizing your own AI vision
applications. The intelligent IDS NXT cameras can process tasks "OnDevice" and deliver image processing
results themselves. The tasks of the cameras are determined by apps that are uploaded to the cameras and
executed there. Their functionality can thus be changed at any time. This is supported by so�ware such as IDS
NXT lighthouse, with which users can not only train neural networks, but now also create their own vision
apps. The system o�ers both beginners and professionals enormous scope for designing AI vision apps.

IDS NXT 
www.ids-nxt.com

Kitov.Ai CAD2SCAN Automated Inspection Planning
Tool
Israel-based smart visual inspection company Kitov.ai has
significantly simplified the setup of robotic vision inspection
systems with CAD2SCAN, a CAD-based automated inspection
planning tool.

CAD2SCAN is the latest feature of the Kitov Smart Planner. By
combining CAD2SCAN with Kitov s̓ smart visual inspection and
Review Station, customers can automate inspection solutions that
are too di�icult and time-consuming to manually program and
deploy.

The planner captures multiple inspection points in a single image when possible, reducing the cycle time.

Semantic information extracted from the CAD is passed on to Kitov semantic detectors, which use the
information for better inspection. For example, in surface inspection, information on material properties,
such as surface reflectance, is used to determine the best illumination angles. Information on screw type and
dimensions can enhance screw inspection. Other Kitov semantic detectors, such as labels, barcodes, and
connectors, benefit from the relevant semantic information extracted from the CAD model.

Automatic CAD-based inspection planning is a game-changer for industries that manufacture complex parts
and products. For example, CAD2SCAN technology improves the inspection of single-material parts with
complex 3D geometric shapes, such as turbine engines, blades, wheels, and metal molding; CNC parts, where it
is very hard and time-consuming to carry out full inspection manually; and custom-made or other low-volume
parts (such as medical implants or 3D-printed parts), where it is extremely hard and not economical to
automate inspection in any other way.

CAD2SCAN technology is implemented as a plugin to common CAD so�ware systems (currently available for
SolidWorks and Creo). It also supports the evolving QIF (quality information framework) ISO standard and can
parse visual inspection requirements embedded into it.

Kitov.ai 
www.kitov.ai

Cal Test Electronics CT4432 High-Voltage Oscilloscope
Probe
Cal Test Electronics introduces the CT4432 High-Voltage
Oscilloscope Probe. The CT4432 has a 10 kV maximum voltage input
rating and is cTUVus listed.

The CT4432 High-Voltage Probe features:

Because an oscilloscope has limits to the input voltage it can accept, measuring higher voltages may
sometimes require the use of an attenuating high-voltage probe. The CT4432, with an improved dual-resistor
design, can accurately and safely step-down higher voltages to an acceptable level. It o�ers 1000x attenuation
and features a compensation range of 5 pF to 50 pF for a wide range of oscilloscope capacitance matching.

The CT4432 High-Voltage Oscilloscope Probe enables you to safely measure voltage levels up to 10 kV. With the
Cal Test Electronics name and certification by cTUVus, you can be confident this test accessory is both reliable
and safe. The CT4432 is covered by a two-year warranty.

This probe is compatible with oscilloscopes (of 1 MΩ input) from all major manufacturers.

The CT4432 High-Voltage Probe is ideal for:

1 Please note: Max voltage decreases as frequency increases

Cal Test Electronics 
 https://www.caltestelectronics.com/

Bandwidth of 40 MHz 1

Up to 10 kV input (DC + ACpeak)

cTUVus safety certified

Improved dual-resistor design

Attenuation factor of 1000x

Compensation range of 5 pF - 50 pF

Replaceable tips

Insulated BNC connection

Can be used with your DMM by employing BNC Converter CT3197B

RoHS 2 Compliant

Two-year warranty

High-Voltage non-category rated measurements

Lab environments

Extended bandwidth measurements 1
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EDDY CURRENTNDT

From Innovation to
Sustainability: How ECA Makes
New Technologies Durable

From Innovation to
Sustainability: How ECA Makes
New Technologies Durable

THE INDUSTRIES THAT ARE MOST INCLINED TO
ADOPT ADVANCED NDT TECHNOLOGIES SUCH AS

EDDY CURRENT ARRAY ARE OFTEN THOSE ORIENTED
TOWARD INNOVATION.

  
BY MATHIEU BOUCHARD

Aircra�, pipelines, nuclear reactors, and other technologically advanced assets are not put in service with a
precise expiration date planned. Nondestructive testing (NDT) is what allows regular maintenance of these
assets, ensuring their safety and extending their serviceable lifetime. But NDT is not only used to sustain assets
and equipment of the past. In the specific case of eddy current array (ECA) technologies, we are seeing them
used more and more in the quality control market, where it ensures the integrity and durability of brand-new
components. The industries that are most inclined to adopt advanced NDT technologies such as ECA are o�en
those oriented toward innovation: space exploration, high-speed transportation, and renewable energy are
good examples.

Figure 1: SpaceX rocket launch

ECA is an electromagnetic testing technique based on the same principles as eddy current testing (ECT). An
array of small sensors allows the detection of small cracks, porosities, corrosion pitting, weld flaws, and
manufacturing defects present in conductive surfaces. Compared to visual inspection techniques such as
penetrant testing and magnetic testing, ECA has the advantage of recording and archiving digital data while
being less operator-dependent for the detection of submillimeter flaws. It also requires less surface
preparation, no couplant, and can detect subsurface flaws that would be invisible to visual inspection. The
main advantage of ECA over traditional ECT is that it can contain dozens or even hundreds of customizable
sensors, allowing wide coverage and a much faster and repeatable inspection.

Figure 2: Detection of a small axial crack indication in a carbon steel weld using ECA

ORBITAL WELD INSPECTION
When thinking about innovation and technologies of the future, the first one that comes to mind is probably
spacecra�. Whether they are designed to launch satellites, gather data from other planets, or simply for space
tourism, spacecra� have gone through tremendous engineering advances in the past decade. These advances
have brought their fair share of inspection requirements to ensure the conformity of welds and structures in
which an undetected flaw could lead to a catastrophic failure.

One type of spacecra� component that draws a lot of attention from ECA operators is the orbital weld. Orbital
welding is a widespread process used in the aerospace industry to produce high quality joints in fuel lines,
brake lines, and hydraulic lines. The integrity of these welds is critical; a small defect could cause a leak and
pose a major safety issue. Penetrant testing (PT) and radiography testing (RT) are typically used to conduct
their nondestructive inspection. However, inspecting a single weld can take up to one hour. With hundreds of
orbital welds in a spacecra�, this inspection represents a large investment of both time and resources. RT can
also be di�icult to deploy since it requires a large safety zone and access to both sides of the inspected weld,
where space is limited.

Figure 3: Orbital weld in a small diameter fuel line

In comparison, a dedicated ECA probe allows the inspection of orbital welds of any size within less than a
minute. This type of probe can be clamped around the weld, ensuring close contact between the weld and the
array of eddy current sensors. No couplant or surface preparation is required. The probe is simply rotated
circumferentially around the tube, and an embedded encoder records the position and length of the detected
indications. Submillimeter cracks and clusters of porosities can be detected both on the outside and inside
walls of the tube, in the weld cap itself, or in the heat-a�ected zones. So�ware-based detection gates can be
used as a pass or fail threshold, facilitating decision making from the technicians. This type of innovative ECA
inspection system represents both a decrease of costs and an increase of data reliability compared to
traditional inspection methods like PT and RT.

HIGH-SPEED RAIL TRANSPORTATION
There is no need to fly o� planet Earth and explore space to find advanced applications of ECA in the
transportation industry. For example, most newly designed passenger train carriages are held together with
aluminum or stainless-steel welds that can, because of vibration, develop threatening fatigue cracking. In
particular, aluminum is becoming increasingly prominent for high-speed requirements. In addition to surface-
breaking fatigue cracks, Lack of Fusion (LoF) and Lack of Penetration (LoP) underneath the surface are
common manufacturing defects found in these welds, o�en due to the poor welding characteristics of
aluminum alloys.

Recent ECA solutions have been developed specifically for the detection and characterization of these types of
flaws, at the surface of aluminum alloy welds but also subsurface up to eight millimeters (0.32 inches) deep.
The image below shows an example of an ECA probe having a padded wear surface that conforms well to the
non-uniform surface of weld caps. The same concept can be reused with eddy current sensors of custom
shapes and sizes, enabling the fast inspection of welds that are several meters long. These probes are typically
used with a linear encoder, allowing the accurate positioning and automated length sizing of the detected
indications 

 

Figure 4: ECA scanner developed for inspecting aluminum �llet welds in high-speed train carriages, for the detection of surface and subsurface cracking, LoF, and

LoP.

Braking units are also among the components of a high-speed train that can be inspected advantageously by
ECA. The slots housing the braking units in the bogies are subjected to both mechanical and thermal fatigue,
each leading to surface-breaking cracks. The action of atmospheric agents can also lead to localized corrosion
along these parts. One major advantage of ECA for this particular inspection is that the probes can be
customized to fit any slot geometry, even if complex or irregular, allowing the operator to simply slide the ECA
probe along the length of the slot. This results in a high probability of detection and a fast, straightforward
inspection.

Similarly, train wheels and axles have tight radii that can enhance the propagation of cracks. Due to their high
flexibility, ECA probes are ideal for inspecting those surfaces.

Figure 5: Train wheels, axles and

braking units are some of the
components that can be inspected

advantageously with ECA for the
early detection of corrosion and

fatigue cracking.

CLEAN ENERGY SOURCES
A discussion revolving around innovative technologies must include renewable and clean energy sources,
which will likely be powering all other technological research and development. The ongoing growth of wind
power generation is a clear indicator of this: worldwide o�shore wind farm capacity is set to grow from 32 GW
at the end of 2020 to over 230 GW by the end of 2030. This rapid development of renewable energy sources
does not come without risk and has been driving an increased demand for NDT. More specifically, ECA is used to
detect early crack initiation in wind turbine generators, gearbox bearing raceways, bolt holes, rotor blades, and
structural welds.

However, the main inhibitor to the widespread use of ECA for wind turbine maintenance is the inherent risk
associated with rope access inspections. Luckily, there is now a safer alternative to rope access: ECA can be
deployed on a magnetic crawler for remote inspection. Small and powerful vehicles using rare earth magnets,
like the one shown below, o�er a unique solution for high-resolution ECA inspection combined with remote
visual inspection (RVI) using a high-definition camera mounted onto the crawler. It doesnʼt matter if the
inspection is taking place in windy, rainy, icy conditions, or with poor lighting: crawler-based remote inspection
represents a much safer solution compared to rope access, ensuring the structural integrity and durability of
wind towers while keeping our inspectors safe with their feet on the ground.

Figure 6: Magnetic crawler

simultaneously performing
remote ECA and visual

inspections on a wind tower

Still on the topic of clean energy, Small Modular Nuclear Reactors (SMRs) have emerged as potential power
sources for remote o�-grid locations, and for the replacement of decommissioned fossil fuel power plants.
SMRs are simpler in design and represent a more economically viable alternative to full-scale nuclear plants.
However, a lot of work still needs to be done to include these small reactors into the nuclear regulatory
framework. NDT will be at the heart of the discussions surrounding the maintenance of SMRs, and ECA in
particular is in a good position to play a part in those regulations due to its historical successes in the
maintenance of various nuclear reactor components.

In summary, advanced nondestructive inspection methods like ECA are not only used to validate the integrity
of aging equipment, but also play an important role in the development of maintenance procedures for new
components and assets. The recent advances of ECA technologies show how the NDT industry is far from
trailing behind: it is constantly working in collaboration with some of the most advanced engineering groups to
o�er reliable and ever-improving innovative inspection solutions.

All photos except Figure 1 Source: Eddyfi Technologies 
Figure 1: Source: Eddyfi Technologies/Mathieu Bouchard – stock.adobe.com

Mathieu Bouchard, ECA technologies product manager, Eddyfi Technologies, Canada.
For more information, call (418) 780-1565, email info@eddyfi.com or visit
www.eddyfitechnologies.com.
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CERTIFICATIONNDT

CERTIFICATION RECORDS 
FOR NONDESTRUCTIVE

TESTING (NDT)
PERSONNEL

BEFORE AN INDIVIDUAL CAN BECOME
CERTIFIED IN AN NDT METHOD, A NUMBER

OF PREREQUISITES MUST BE FULFILLED.

BY DAVID J. VIGNE

The information presented herein is intended to be of a general nature and so can be applied to most
employer-based certification programs. It is intended for those who may not have a great deal of familiarity
with the nuances of NDT certification records or programs.

Nondestructive testing (NDT, aka NDI, NDE) personnel in the United States are commonly certified in
accordance with an industry specific requirement.  For example, aircra� and aerospace organizations typically
specify NAS 410, operating nuclear power facility regulations specify ANSI/ASNT CP-189 as modified by ASME
Section XI, most other general industries fall under SNT-TC-1A and there are a number of blended and
specialized requirements for specific applications. Virtually all of the above operate under some level of
oversight by upper tier vendors and/or regulators.

Therefore, most individuals involved in the certification of NDT personnel, regardless of particular industry or
governing code requirement, will have their personnel certification files audited at some point. This article is
intended to impart some suggestions to help reduce or eliminate common pitfalls and to illustrate some
standard industry good practices in assembling and maintaining these files.

Before an individual can become certified in an NDT method, a number of prerequisites must be fulfilled. They
must have successfully completed the required number of hours of formal classroom training and
accumulated the required number of hours of hands-on experience in the method in which they are becoming
certified and also the total number of hours in NDT.

Sample Certi�cate

They will then be required to pass the written general (closed book), written specific (closed book except for
applicable references), and hands-on practical examinations and demonstrate acceptable visual acuity and
color-contrast vision capability. Once all of these elements have been properly administered, verified and
documented, a certification record can be issued.

If the individual is new to NDT and is gaining all of their training and experience within the employersʼ
organization, the process is rather straightforward – typically the individual would progress through the stages
of being an NDT trainee, then Level I, Level II, etc.  Records of ongoing training and experience hours in each
NDT method would simply be maintained in accordance with the employersʼ written practice.

Frequently however, personnel with previous training and experience and/or prior employer certification in
NDT are hired. The Level III must carefully scrutinize records of previous training and experience to verify their
validity if they are to be used as a basis for certification.

Training records should include the number of hours and content, evidence of successful completion of a
course examination and the name/signature of the qualified instructor. Previous employer s̓ certification
records sometimes include a summary of all of the training received by the employee throughout his/her
career – it is not considered good practice to solely count the hours listed therein, especially those from prior
employers, as acceptable documentation of training.

Experience records should list hours relevant to the applicable NDT method and, if applicable, that the hours
for initial certification were gained under the supervision of a certified Level II or III. It is a good practice to
verify previous training and experience hours with the prior employer(s) – some standards require that this be
done.

Examinations should be legible - any corrections made by the examinee or the examiner should be lined-
through, initialed and dated. They must contain the proper number of questions as specified in the written
practice.  It is advisable to add a few additional questions beyond the required minimum number in case a
question is disputed as a repeat or as non-relevant to the method.Specific examinations should address the
work and codes used by the employer.  Some auditors may not accept questions that are simply “look-up” type
questions so it is best to have items that require application of knowledge or comprehension of the method,
process or procedure.  One way to address this is to have questions based on the acceptance criteria where the
examinee is required to perform an interpretation.

Practical examinations should include a ten-point checklist, a description of the test specimen(s) and the
procedure used to conduct the examination. Documentation should include evidence that all discontinuities
and conditions specified by the Level III were detected. Test samples or coupons should be stored with access
restricted to appropriate personnel and should include documented validation of test results by a Level III. 
All examinations should have documented approval of the Level III and completed exams should be signed by
the Level III or by a qualified and approved delegate.  Practical examinations must be administered by a Level III
in the applicable method.

Visual acuity examinations should be conducted by personnel trained and authorized per the written practice
and cover all aspects of the governing standard for near distance acuity (and far distance acuity if required)
and color contrast perception.  A common pitfall is failing to address testing for shades of grey discrimination
when applicable.
Current examinations are required to be on file. Prior to filing, examinations should be checked to verify that
scores were calculated correctly and that the minimum test scores and composite scores are in accordance
with the written practice.

Annual visual acuity updates and periodic proficiency or technical performance evaluations are required in
accordance with the written practice. It is advisable to track these due dates in a reliable manner in order to
ensure that personnel do not perform NDT under a suspended or expired certification status.  Commercial
programs are available for this tracking but depending on the number of personnel and size of the
organization a simple calendar or spreadsheet program may su�ice.

The methods of filing, storage and maintenance of personnel certification records should be detailed in the
written practice and/or quality program documents to ensure that record retention times, document
protection and retrievability requirements are adhered to.  These records should be controlled with access
limited to appropriate personnel.

When presenting records storage facilities during an audit, first impressions are important.  Typically, files are
stored in cabinets in hanging folders with manila subfolders separating the resume, visual acuity, training,
experience and examination records, etc. Some organizations prefer placing records in binders or two-hole
punched expanding folders.  While more cumbersome if frequent individual record retrieval is required, this is
usually viewed a more secure and organized system of record keeping.

It should be noted that even though an outside Level III agency may be retained to help develop and
administer examinations to the employersʼ personnel, the employer is le� with the responsibility of
maintaining those records and will likely be responsible for demonstrating compliance during audits.

Final cautionary note - certain standards have specific and stringent requirements over-and-above the basics
discussed here.  The reader is strongly encouraged to determine all of the requirements applicable to the
industry they serve.

Image source: Source: NIC, Getty Images

David J. Vigne has retired from NIC Inspection Services. For more information, call
(239) 939-4313, email dave.vigne@iss-na.com or visit www.nicinc.com.
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PHASED  ARRAYNDT

The Hilbert
Transform’s Role in
Transforming TFM

WITH IMPROVEMENTS TO TFM TECHNOLOGY, MORE
USERS OF CONVENTIONAL PHASED ARRAY ARE
SHOWING INTEREST IN INCORPORATING THE

METHOD INTO THEIR PROCEDURES.
  

BY EMILIE PELOQUIN

The main advantage of the total focusing method (TFM) is in the name. The entire TFM zone is focused, not
merely a focal point at a certain depth like conventional phased array (PA). Despite its appeal, the prohibitive
aspect of TFM for PA inspectors has been slower data collection and processing. Historically, it was slower than
conventional PA because TFM requires full matrix capture (FMC) data acquisition, which collects a much larger
volume of elementary data. Then all that acquired data must be processed to achieve total focusing in the TFM
zone. However, as manufacturers of nondestructive testing (NDT) technology invest in TFM research and
development, FMC data collection and TFM processing capabilities advance. With improvements to TFM
technology, more users of conventional PA are showing interest in incorporating the method into their
procedures.  

With this rise in popularity of TFM technology comes growing demands for better signal representation and
even faster data acquisition. Several tools have been introduced that accelerate FMC data collection, but the
increase in speed o�en comes at the expense of signal quality. How can you move the probe faster? Simple!
Collect fewer data, right? Although faster, this economizing at the data collection stage has a direct impact on
the quality of the generated TFM image. For years, the industry has strived to produce technology equally
capable of acquiring FMC data at fast acquisition rates and generating an optimal TFM image without
sacrificing signal quality. 

NDTʼS QUEST FOR FASTER FMC WITH HIGH-QUALITY TFM IMAGING  
There are multiple ways to speed up a TFM inspection. But there s̓ one novel and unique method that speeds
up data collection while maintaining the sensitivity and meeting the amplitude fidelity requirements for TFM
code compliance. The result is improved image quality and, by the same token, easier flaw sizing. This
technology is due to an advancement in signal processing that uses the Hilbert transform called the “TFM
envelope.”  

Generally, when people in NDT refer to an envelope or even a TFM envelope, they mean a smoothing filter. For
example, a typical low-pass envelope in conventional ultrasonic testing (UT) processing is one that filters out
very high frequencies, leaving a more consistent and predictable signal. This is not how this particular TFM
envelope works because it uses the Hilbert transform to generate its envelope. Applying the Hilbert transform
is completely di�erent from conventional signal smoothing since no information is lost.

HILBERT TRANSFORM EXPLAINED
In comparison to typical signal filters, think of the Hilbert transform like an “all-pass” filter, as all frequencies
are allowed through. What it does change is the phase relationship of the various frequencies of the signal. 

 Without going into too much mathematical detail, when the Hilbert transform is applied, it s̓ as though the
instrument operator has shi�ed the original signal in phase by 𝜋/2 radians. Figure 1 shows the behavior of a
Hilbert transform in the frequency domain (transfer function), keeping the signal amplitude unchanged
(Figure 1(a)) and shi�ing its phase by 𝜋/2 radians (Figure 1(b)). 

 

Figure 1. Transfer function of a Hilbert

transform: (a) amplitude and (b) phase

This is useful for generating an accurate envelope. As shown in Figure 2, all three components are
represented:

In blue, the “normal” in-phase signal, or original A-scan

In green, the + and − 𝜋/2 or quadrature components, thanks to the Hilbert transform

In red, the traced envelope over both signals

Figure 2. The in-phase A-scan signal (blue), the Hilbert transform + and − 𝜋/2 or quadrature components (green) and the TFM envelope over both signals (red)

Creating an envelope using the Hilbert transform in TFM o�ers multiple advantages: 
•     Smooths the image without losing any information unlike typical filters 
•     O�ers higher resolution enabling more accurate flaw sizing 
•     Improves amplitude fidelity (AF) for the TFM grid

THE IMPORTANCE OF AMPLITUDE FIDELITY FOR TFM
Depending on the digitizing frequency in PA or grid resolution in TFM, the maximum amplitude of a signal can
be missed, resulting in the wrong amplitude in the digitized signal. A higher digitizing frequency or a finer grid
resolution helps reduce amplitude errors.

AF requirements are in place to make sure that the size of each pixel in the TFM grid fits the size of the
wavelength. The size ratio of a pixel versus the wavelength of the ultrasonic beam is important. Too large a
pixel could miss the peak amplitude, just like a digitizing frequency that is too low might miss the peak in a
conventional phased array signal.  

 

Figure 3. Color scale representation of the recti�ed amplitude TFM image of a hypothetical point scatterer

using a common large bandwidth pulsed signal (λ0 = probe central wavelength)

Figure 3 illustrates this pixel versus wavelength size problem. Since the true maximum amplitude (small red
ellipse) is located between the measurement points of the grid (gray plus signs), it will not be measured when
processing the TFM image. Rather, a lower amplitude (yellow ellipse) will be calculated as the maximum. This
error in maximum amplitude caused by the coarse grid resolution could result in a flaw size overestimation
(when using amplitude-based sizing techniques).

The AF value is the variation in decibels (dB) between the true maximum amplitude (red ellipse in Figure 3) and
the maximum amplitude measured by the TFM grid, which in this example is represented by the yellow ellipse.
The standard requirement in TFM codes is an AF value of no more than 2 dB.

HOW THE TFM ENVELOPE IMPROVES UPON CONVENTIONAL TFM
The Hilbert-transform-based TFM envelope o�ers a notable improvement in amplitude fidelity versus the
“normal” or original rectified A-scan signal (Figure 4). The sampling rate required to achieve the same
amplitude fidelity is much lower when working from the signal envelope (in red) than from the rectified signal
(in blue).

In phased array ultrasonic testing, a digitizing frequency of five times the frequency of the probe is used to
avoid amplitude errors. The same logic applies for TFM, where five samples per period, or per wavelength
(lambda/5), is considered su�icient to avoid amplitude errors greater than 2 dB.

Figure 4. Envelope (red) versus recti�ed A-scan (blue) maximum amplitude error margins

With standard TFM with oscillation based on rectified A-scan signals, we can sometimes see “doubling” of the
signal. The strictly positive values and signal oscillation leads to two maximums in the example shown in Figure
5, but only one maximum when using the TFM envelope.

Figure 5. TFM images of a side-drilled hole―both with a 0.08 mm (λ/8.1) grid resolution and 108.7% maximum amplitude settings―using recti�ed amplitude

and with signal oscillation (left) and using the TFM envelop (right)

In this way, the TFM envelope also facilitates proper sizing and positioning of the defect. The doubling
oscillations of standard TFM do not provide any relevant information on the indication. They are due to the
frequency characteristics of the probe, i.e., the central frequency and bandwidth, not caused by the defect
itself. Applying the TFM envelope rids the image of this superfluous information to concentrate the indication
analysis on only relevant signals, enabling a better estimation of the position and amplitude.

MAIN TAKEAWAYS ON THE TFM ENVELOPE
Since the TFM envelope is generated using the Hilbert transform, no signal information is lost. Only the
amplitude information is retained to reconstruct the envelope.

The TFM envelope image eliminates signal oscillations or image doubling resulting from the probe s̓ central
frequency, facilitating indication sizing and improving positioning accuracy. You can also achieve a code-
compliant amplitude fidelity more easily compared with an inspection at the same speed using conventional
TFM.

What s̓ most important to remember: not all TFM envelopes are created equal. A TFM envelope that uses
smoothing filtering will lose valuable information versus one that uses the Hilbert transform.

Emilie Peloquin has been working in the welding/NDT industry since 2009. She holds
an associate degree in Applied Science and is educated in a wide variety of NDT
methods. She joined Olympus, now Evident, in 2014 and has held positions ranging
from technical support to product management, focusing on ultrasonic, phased array,
and other advanced inspection technologies. As a global advanced product support
director, she’s involved in business and product development, supporting a variety of
applications across numerous industries. Peloquin is also heavily involved in codes
and standards development for ultrasonic techniques and was elected in 2022 to the
board of directors for the American Society for Nondestructive Testing (ASNT). For
more information, visit Evidentscientific.com.
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BACK 2  BASICSNDT

Ready for NDE 4.0

ROBOTIC
COMPUTED
TOMOGRAPHY

BESIDES THE AUTOMATION OF A CT SYSTEM FOR
NDE 4.0, IT IS VERY IMPORTANT TO DIGITIZE THE

WHOLE PROCESS OF NDE.
 

BY FRANK HEROLD

Computed tomography (CT) has become the standard method in nondestructive testing (NDT) or in the more
quantitative approach nondestructive evaluation (NDE) when it comes to inspecting internal structures or
measuring details especially quantitatively. Nowadays, CT is undergoing a transformation towards the newly
established NDE 4.0.

NDE 4.0 is derived from Industry 4.0 (also known as Industry 4.0) a future project within the framework of the
German government s̓ high-tech strategy to realize the ideas of the fourth industrial revolution. Following the
automation of manufacturing processes in industry, the fourth industrial revolution is addressing digital
connectivity and communication between manufacturing, but also quality assurance systems, i.e., NDT or NDE
systems. Terms like smart factory or digital twin are related to this ongoing transformation.

Pore analysis on a tensile test

sample. Source: VisiConsult

Besides the automation of a CT system for NDE 4.0, it is very important to digitize the whole process of NDE.
Based on the test specification and the associated guidelines and standards for the component to be tested,
these must therefore be automatically transferred to and interpreted by the CT system. All the handling and
manipulation of the component during the inspection process has to be done without any human
interaction. Finally, the result of the evaluation has to be reported in a digital readable and interpretable
format. This digital information can be used to synchronize the digital twin of the component with its current
state. Of course, the CT system can also have a digital twin that enables the system to virtually plan ahead for
the measurement task and, if necessary, even predict the expected results for various scenarios of influences
on the component, for example.

Planning

Simulation

Analysis

Scanning
One GUI is used for the real Robotic CT as well as its Digital Twin for trajectory planning,

simulation and CT scanning. Source: VisiConsult

Robotic CT is well suited for NDE 4.0. Due to the high degree of freedom when using a robot as a manipulator
of a CT system, it is possible to perform CT scans even for only a small part of the component, a so-called
region of interest scan (ROI CT). This is useful for adapting the scan trajectory to an unknown component with
its specifications on the fly. Also, instead of a classic rotational scan with the component moving around a
rotational axis, the robot can run more sophisticated trajectories, such as a helical or even a spherical one. The
latter requires a smaller number of projections than the other trajectories mentioned, since the projections for
the CT scan contain more new information about the component when the projections are taken at equal
spacing on a sphere around the component.

For the digital twin of Robotic CT, no other hardware than a standard workstation should be needed. This
means that the states of the X-ray source, the robot as manipulator, the component and the digital detector
array (DDA) are simulated by so�ware. On the other side the control and analysis so�ware, i.e., the graphical
user interface (GUI), used with real system will stay the same. Thus, the operator will see no di�erence when
interacting with the real system or with the digital twin. For simulation of the X-ray imaging chain, a simulation
tool can be used, which allows for remotely creating realistic images from the so�ware.

For controlling the robot, a general GUI control can be implemented using only the Cartesian coordinate
system to adjust the three orthogonal translation directions and to define the pitch, roll and yaw abilities of
the object. This interface is independently from the current manipulator, i.e., the user does not have to care
about the real configuration of the joint values of the kinematics behind. Therefore, the same GUI can be also
used for classical manipulators and encapsulates the special manipulation unit from the ideal world
coordinates. This allows even non-robot specialists to control a Robotic CT system. With NDE 4.0, setting up
the scan trajectory without human interaction is very  simple, as the test regions can be specified in Cartesian
coordinates only, regardless of the underlying test system with its unknown number of axes.  

Using the robot to manipulate the test object, helical,

spherical and even more sophisticated trajectories are
possible enabling the imaging of speci�c ROIs. Source:

VisiConsult

So far, only static CT scans have been discussed. However, since sequences of individual images form a movie,
a sequence of individual reconstructed CT volumes also results in a movie in three dimensions, which is
referred to as 4D CT. The small number of projections required for Robotic CT also makes it well equipped for
fast acquisition times, which are the basis for 4D CT.

Scenario of a Smart Factory.

In the context of NDE 4.0 and the establishment of a smart factory, the idea of manufacturing components
using additive manufacturing (AM) techniques is an obvious one.

Besides well-known defect types like pores, cracks and inclusions, AM o�en leads to typical irregularities such
as delamination and lack-of-fusion pores. Lack-of-fusion pores occur when loose powder is not melted during
the 3D printing process. This may happen when the power of the laser of the 3D printer was locally too low for
some reason, e.g., if  the laser diode has a failure or material spatter is present in the powder bed.

Typical types of irregularities of AM components. Source: VisiConsult

Generally, gas pores and inclusions are easily detected, whereas cracks and delamination are only found if
they are penetrated in the same direction of their propagation. The lack-of-fusion pores are similar to flat or
oval gas pores and therefore they also can be seen in their direction of the longer axis better than from the
others, but due to the fact that they are filled by loose powder their contrast is very low and will become even
lower the smaller they are. With Robotic CT, the scan trajectory can be adapted to the propagation direction
easily.

In summary, Robotic CT is ready for NDE 4.0.

Image source: Source: VisiConsult, Getty Images

Frank Herold, research & technology expert, VisiConsult X-ray Systems & Solutions
GmbH. For more information, call +49 451 2902860, email info@visiconsult.de or visit
www.visiconsult.de or www.facebook.com/visiconsult.xray.
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Buyers Guide Premium
Sponsorships

Accurate Technology (ProScale)

270 Rutledge Rd., Unit E
 Fletcher, NC 28732-9399
 (828) 654-7920

 sales@proscale.com 
 www.proscale.com

**To see all product photos, downloads, and more!**

Gage manufacturer for length, width, thickness measurement of big products. Since 1989, we have made

simple encoder and complete turnkey solutions for measuring tubes, extrusions, shafts, sheets, panel

goods, sheets, tiles, and much more. Ranges up to 30 feet, accuracy to +/-.002 inches. We also

manufacture linear encoders for thousands of applications. Made in USA

**Product Categories**

Automatic Gaging & Sorting Systems

Dimensional Measurement Equip.

Encoders

Gages, Electronic

Gages, Handheld, Dimensional, Fixed & Variable

Gages, Height

Gages, Length of Travel

Measuring Machines

Noncontact Measurement Equip.

Readout Devices, Digital

Readout Devices, Digital

Sensors, Capacitive

Sensors, Inductive

Stages, Coordinate Measuring Equip.

Transducers, Linear Displacement

Turnkey Gaging Systems

Video Inspection Systems

Click Here

BACK
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Buyers Guide Premium
Sponsorships

AlisQI

P.O. Box 8371 
 Utrecht, OUS 3503 RJ 

 31-85-7600975 
 info@alisqi.com 

 https://www.alisqi.com

**To see all product photos, downloads, and more!**

AlisQI is an easy to implement and integrate, �exible and cloud-based Quality Management platform. We

enable manufacturing companies to make their quality management data driven, automated and

omnipresent. More than 70 factories worldwide use our platform for Quality Control, Quality Assurance

and QESH management. We help our customers to reduce waste by up to 15%, increase their quality

level and save up to 20% on time.

**Product Categories**

Corrective Action Tracking Systems

Document Control

Quality Alert Noti�cation

SPC/SQC & Statistical Analysis

Total Quality Management

Click Here

BACK
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Buyers Guide Premium
Sponsorships

Arcadia Aerospace Industries

28000 Airport Rd., A-11 27256 Mooney Ave., Bldg. 110 
 Punta Gorda, FL 33982 

(800) 370-2821 
 info@arcadiaaerospace.com 

 https://www.arcadiaaerospace.com
 

**To see all product photos, downloads, and more!**

AAI utilizes proprietary technology and extensive aerospace expertise to provide industry leaders with

cost and rate sensitive solutions to advanced metal and composite material challenges in inspection,

engineering, measurement and special process manufacturing.

**Product Categories**

Calibration Services, Materials Test Equipment

Immersion Tanks

Materials Testing Services / Labs

NDT Lab Services

NDT Scanners

Phased Array Ultrasonic Imaging

Robotic Inspection Systems

Ultrasonic Test Equipment, Inspection System

Click Here

BACK
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Buyers Guide Premium
Sponsorships

American Society for Nondestructive Testing (ASNT)

1711 Arlingate Ln. 
 Columbus, OH 43228 

 (614) 274-6003 
 customersupport@asnt.org 

 https://www.asnt.org 
 

**To see all product photos, downloads, and more!**

Serving more than 22 000 members and certi�cate holders worldwide, ASNT, based in Columbus, Ohio,

is the largest technical society for NDT professionals. ASNT certi�cation and standards programs,

publications, conferences, education, membership, and professional development programs are the

foundation for expanding awareness of advancements in NDT. Governed by a volunteer group of of�cers

and directors, ASNT is organized by councils representing interests relating to certi�cation, engineering,

research, education, and section operations.

**Product Categories**

Management Service Certi�cation

NDT Services

Nondestructive Test (NDT) Equipment

Training, Certi�cation

Click Here
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Buyers Guide Premium
Sponsorships

CAPTURE 3D

Corporate 3207 S. Shannon St. 
 Santa Ana, CA 92704 

(714) 546-7278 
 info@capture3d.com 

 https://www.capture3d.com 
 

**To see all product photos, downloads, and more!**

CAPTURE 3D is a leader in innovative 3D metrology solutions that optimize 3D scanning, inspection,

and reverse engineering applications for product development, manufacturing, and production.  Our

advanced technology and intelligent software quickly obtains accurate full part geometry to rapidly solve

engineering issues, prevent future problems, eliminate costs/iterations, while improving quality.

**Product Categories**

3-D Measurement Services

Benchmarking

CMM Inspection Services

Capability Studies & Statistical Analysis, Gage R&R

Capability Studies & Statistical Analysis, SPC

Coordinate Measuring Machines (CMM), Portable

Coordinate Measuring, Inspection Services

DMIS/Computer & CAD Based Inspection

Dimensional Inspection Services

Dimensional Measurement Equip.

First Article Inspection Services

Geometric Dimensioning & Tolerancing (GD&T)

Geometric Dimensioning & Tolerancing Services

Geometry Measurement Equip.

Laser Measurement Systems

Laser-Based Measurement Equip.

Lean Manufacturing

Measuring Machines

Metrology Services

NDT Services

Noncontact Inspection Services

Noncontact Measurement Equip.

Nondestructive Test (NDT) Equipment

Optical Measurement Equip.

Optical Scanners

Part & Tool Inspection Services

Probes, CMM

Problem Solving

Process Control

Process Control

Process Control Equip.

Quality Function Deployment

Quality Management Services

Reverse Engineering Services

SPC/SQC & Statistical Analysis

Scanners, 3D Scanning Equip.

Scanners, White Light Scanners

Sensors

Shape Metrology

Smart Cameras

Software

Statistical Process Control

Strategic Quality Planning

Surface Analysis Equip.

System Integrators

Vision Systems

Click Here
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Buyers Guide Premium
Sponsorships

Geoform Inc.

16832 Gramercy Pl. 
 Gardena, CA 90247 
 (424) 292-3407 

 info@geoform.com 
 https://www.geoform.com

**To see all product photos, downloads, and more!**

In business since 1986, specializing in dimensional inspection / �rst article inspection, reverse

engineering, and 3-D scanning. Our clients range from small job shops and manufacturers to leading

�rms in commercial, industrial, defense, automotive, medical, and aerospace markets.  ISO 9001

registered, AS9100 certi�ed, ISO 17025 & NADCAP M&I accredited.

**Product Categories**

3-D Measurement Services

CMM First Article Inspection Calibration

CMM Inspection Services

Capability Studies & Statistical Analysis, Gage R&R

Capability Studies & Statistical Analysis, PPAP

Capability Studies & Statistical Analysis, SPC

Coordinate Measuring, Inspection Services

Dimensional Inspection Services

First Article Inspection Services

Form & Roundness Testing Services

Form/Shape/Surface/Contour Calibration

ID/OD Measurement Services

Laboratories

Laser Inspection Services

Management Service Certi�cation

Metrology Services

Noncontact Inspection Services

Part & Tool Inspection Services

Reverse Engineering Services

Click Here
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Buyers Guide Premium
Sponsorships

Hoto Instruments

3100 Dundee Rd., Ste. 707 
 Northbrook, IL 60062 

 (847) 564-2260 
 info@hoto-instruments.com 

 https://www.hoto-instruments.com

**To see all product photos, downloads, and more!**

Hoto Instruments offers durometers and manual or motorized constant load stands, digital torque

screwdrivers and wrenches, torque testers and checkers for manual torque wrenches, electric drivers

and impact tools, LED stroboscopes, digital tachometers and speed meters. Hoto Instruments is ISO

9001certi�ed and ISO/IEC 17025 accredited with a knowledgeable sales/engineering staff.  

**Product Categories**

Creep Testers

Durometers

Encoders

Hardness Testers

Indicators, Speed

Stands, Test

Stroboscope Equipment

Torque Calibration Equipment

Torque Measuring Equipment

Torque Tools

Ultraviolet (UV) Equipment

Click Here

BACK
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Buyers Guide Premium
Sponsorships

Imada Inc.

3100 Dundee Rd., Ste. 707 
 Northbrook, IL 60062 

 (800) 373-9989 
 imada@imada.com 

 https://www.imada.com 
 

**To see all product photos, downloads, and more!**

Imada, Inc. specializes in mechanical and digital force gauges, manual and motorized test stands, digital

torque screwdrivers, wrenches, torque testers and LED stroboscopes. Backed by our customer service

plan: Knowledgeable, experienced sales/engineering staff; Custom applications; Fast delivery ; Fast

calibration/repair.  ISO 9001 registered and ISO/IEC 17025 accredited.

**Product Categories**

Adhesion & Bond Strength Testers

Bond Testers

Cable Testers

Calibration Equip., Force

Compression Testers

Creep Testers

Durometers

Friction Testers

Gages, Force

Hardness Testers

Indicators, Speed

Materials Test Equipment

Meters, Tension

Nondestructive Test (NDT) Equipment

Plastics Test Equipment

Shear Testers

Spring Testers

Stands, Test

Stroboscope Equipment

Tensile Testers

Torque Calibration Equipment

Torque Measuring Equipment

Torque Tools

Universal Testing Machines

Wire Crimp Pull Tester

Click Here

BACK
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Buyers Guide Premium
Sponsorships

**To see all product photos, downloads, and more!**

Ledford Gage Lab Inc.  sells and calibrates precision tools and measurement equipment. One of the

country's largest independent dimensional calibration labs, we can provide accredited, long form NIST

traceable calibration reports for precision tools, gage blocks, thread and cylindrical gages, torque and

force equipment.

**Product Categories**

Calibration Labs

Dead Weight Tester Calibration

Dimensional Inspection Services

Dimensional Measurement Equipment Calibration

Durometer Calibration

Force Calibration

Gage Block Calibration

Hand Gage Calibration

Hardness Tester Calibration

Mechanical Testing Services

Metrology Services

Repair Services

Surface Plate Calibration

Thread Inspection Services

Torque Calibration

Click Here

BACK

Ledford Gage Lab Inc.

P.O. Box 100 227 Industrial Dr. 
 Mulvane, KS 67110-0100 

 (316) 777-9300 
 sales@ledfordgage.com 

 www.ledfordgage.com
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Buyers Guide Premium
Sponsorships

LK Metrology Inc.

29550 W.K. Smith Dr., Unit B
 New Hudson, MI 48165

 United States
 Phone: (810) 263-6100

Fax: (810) 263-6101
 sales.us@lkmetrology.com  

www.lkmetrology.com

**To see all product photos, downloads, and more!**

LK Metrology is a global manufacturer of dimensional metrology solutions. These include coordinate

measuring machines, multi-sensor systems, laser scanners, portable arms and software for varying needs

of manufacturers, both today and in the future.

**Product Categories**

CMM Calibration

CMM Inspection Services

Coordinate Measuring Machines (CMM), CNC/DNC

Coordinate Measuring Machines (CMM), Calibration Services

DMIS/Computer & CAD Based Inspection

Click Here

BACK
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Buyers Guide Premium
Sponsorships

LRQA

1330 Enclave Pkwy., Ste. 200 
 Houston, TX 77077 

 (866) 971-5772 
 sales-usa@lrqa.com 

 https://www.lrqa.com/en-us 
 

**To see all product photos, downloads, and more!**

LRQA is a leading independent provider of accredited certi�cation services across a broad spectrum of

standards and schemes as well as customized assurance programs. We deliver our services to companies

operating in all of the major sectors worldwide.

**Product Categories**

Quality Management Systems

Standards

Supply Chain Management

Click Here

BACK
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Buyers Guide Premium
Sponsorships

Mark-10 Corp.

11 Dixon Ave.
 Copiague, NY 11726

(631) 842-9200
 info@mark-10.com

 www.mark-10.com

**To see all product photos, downloads, and more!**

Mark-10 engineers and manufactures force and torque measuring gauges, systems, and accessories.

From peel testing to tensile testing, from spring testing to weld strength testing, we help Quality Control

and R&D professionals around the globe assess and ensure product quality. Our products are made in

the USA, and are covered by a 3-year warranty with free lifetime support.   

**Product Categories**

Adhesion & Bond Strength Testers

Bond Testers

Calibration Equip., Force

Calibration Labs

Compression Testers

Creep Testers

Dynamometers

Flexure Testers

Friction Testers

Gage Repair

Gages, Force

Gages, Strain

Indicators, Torque

Load Cells

Materials Test Equipment

Meters, Tension

Nondestructive Test (NDT) Equipment

Plastics Test Equipment

Repair Services

Shear Testers

Spring Testers

Stands, Test

Stiffness Testers

Tear Testers

Tensile Testers

Torque Calibration Equipment

Torque Measuring Equipment

Torque Tools

Torsion Testers

Transducers, Torque

Universal Testing Machines

Wire Crimp Pull Tester

Click Here
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Buyers Guide Premium
Sponsorships

MARPOSS

3300 Cross Creek Pkwy.
 Auburn Hills, MI 48326

 (248) 364-2718
 marposs@us.marposs.com 

 www.marposs.com

**To see all product photos, downloads, and more!**

Marposs is a leading global supplier of precision metrology equipment for improving productivity and

reducing cost in manufacturing. Our shop-�oor solutions include manual and automatic gages,

compensation systems; touch probes, laser toolsetters; sensors; hardware & software for data collection

& analysis; NDT systems and Machine Monitoring Solutions (MMS).

**Product Categories**

Analog Indicators

Automatic Gaging & Sorting Systems

CMM Programming/Simulation

Coordinate Measuring Machines (CMM), Probes & Styli

Detectors, Broken Tool

Dimensional Measurement Equip.

Eddy Current Test Systems & Equipment

Fixtures, Gaging

Gage Calibration/Management

Gage Masters

Gage R&R

Gage Repeatability

Gages, Air ID Measurement

Gages, Air OD Measurement

Gages, Angle Measurement

Gages, Automatic Size Control

Gages, Bore

Gages, Chamfer

Gages, Depth

Gages, Dial Indicator

Gages, Dial Indicator Snap

Gages, Electronic

Gages, Electronic Column

Gages, Electronic ID Measurement

Gages, Electronic OD Measurement

Gages, Electronic Snap

Gages, Fixed Limit (Go/No-Go)

Gages, Fixed Limit Plug

Gages, Fixed Limit Ring

Gages, Fixed Limit Thread

Gages, Fixture & Special Tooling

Gages, Flatness

Gages, Flush

Gages, Gear

Gages, Geometry

Gages, Handheld, Dimensional, Fixed & Variable

Gages, Height

Gages, In-Process

Gages, Plug & Ring, Cylindrical

Gages, Plug & Ring, Thread

Gages, Spline

Gages, Thickness, Electronic

Gages, Thread, Indicating

Gear Inspection System

Gear Measurement Equip.

Geometric Dimensioning & Tolerancing (GD&T)

Geometry Measurement Equip.

Indicators, Dial, Contact Points

Indicators, Mechanical Dial & Electronic

Laser-Based Measurement Equip.

Leak Detection Equipment

MultiSensor Measuring Machines

Noncontact Measurement Equip.

Nondestructive Test (NDT) Equipment

Optical Measurement Equip.

Probes, Touch-Trigger

Process Control Equip.

Readout Devices, Digital

Roundness/Cylindricity Measurement Equip.

SPC/SQC & Statistical Analysis

Surface Analysis Equip.

Transducers, Linear Displacement

Turnkey Gaging Systems

Click Here
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Buyers Guide Premium
Sponsorships

North Star Imaging

19875 S. Diamond Lake Rd. 
 Rogers, MN 55374 

 (800) 635-8392 
 sales@4nsi.com 
 https://www.4nsi.com

**To see all product photos, downloads, and more!**

North Star Imaging, an ITW company, manufactures and sells state-of-the-art industrial X-ray Imaging

DR & CT equipment and develops software applications for its systems. Other services include as-

needed Inspection Service, Technical Service and NDT training.  

**Product Categories**

3-D Imaging

Computed Tomographic Systems

Materials Analysis Equipment

Materials Testing Services / Labs

NDT Certi�cation

NDT Equipment Repair

NDT Lab Services

NDT Labs

NDT Scanners

NDT Training

Radiographic Test Systems

Robotic Inspection Systems

Training, Radiography

X-Ray Machine

X-Ray, Digital

X-Ray, Inspection Services

X-Ray, Inspection Systems

X-Ray, Tomography

Click Here
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Buyers Guide Premium
Sponsorships

Q-Mark Manufacturing Inc.

30051 Comercio
 Rancho Santa Margarita, CA 92688-2106

 (949) 457-1913
 sales@cmms.com 
 www.cmms.com

**To see all product photos, downloads, and more!**

SAME-DAY STYLI. Q-Mark Manufacturing Inc. offers same-day order ful�llment on machine tool & CMM

probe styli. Proudly made in the USA and unconditionally guaranteed since 1992. The Q in Q-Mark

stands for quality. We are ISO 9001:2015 certi�ed. Order online at CMMS.com. Q-Mark Guarantee: The

Q in Q-Mark stands for quality. We are committed to doing it right the �rst time.

**Product Categories**

Ceramics, Metrology

Coordinate Measuring Machines (CMM), Probes & Styli

Probes, CMM

Click Here
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Buyers Guide Premium
Sponsorships

Q-PLUS Labs

13765-E Alton Pkwy. 
 Irvine, CA 92618 

 (949) 380-7758 
 qplus@qpluslabs.com 

 https://www.qpluslabs.com 
 

**To see all product photos, downloads, and more!**

Premier full-service precision dimensional measurement and inspection laboratory providing a wide

array of quality measurement services, products, and solutions. Dimensional inspection, �rst articles,

reverse engineering, 3D scanning & analysis, pro�lometry. Products include a full line of measuring

instruments and systems. ISO 9001 registered, AS9100  & ISO 13485 certi�ed, & ISO 17025

accredited.

**Product Categories**

3-D Measurement Services

AS-9100, Consulting

AS-9100, Training

Adhesion & Bond Strength Testers

Analog Indicators

Analysis/DOE

Automatic Gaging & Sorting Systems

Borescopes, Video

CAD/CAM

CMM Calibration

CMM First Article Inspection Calibration

CMM Inspection Services

CMM Programming/Simulation

CNC Controls & Digital Readouts

CT Scanning Services

Calibration Equip., Mechanical

Calibration Labs

Calipers

Capability Studies & Statistical Analysis, Gage R&R

Capability Studies & Statistical Analysis, PPAP

Capability Studies & Statistical Analysis, SPC

Compression Testers

Consulting Services

Contour Analysis

Coordinate Measuring Machines (CMM), CNC/DNC

Coordinate Measuring Machines (CMM), Calibration Services

Coordinate Measuring Machines (CMM), Cylindrical

Coordinate Measuring Machines (CMM), Manual

Coordinate Measuring Machines (CMM), Portable

Coordinate Measuring Machines (CMM), Probes & Styli

Coordinate Measuring, Inspection Services

Cylindricity Measurement Equip.

DMIS/Computer & CAD Based Inspection

Dimensional Inspection Services

Dimensional Measurement Equip.

Dimensional Measurement Equipment Calibration

Failure Analysis Services

First Article Inspection Services

Fixtures, CMM

Fixtures, Gaging

Flatness Testers

Flexure Testers

Force Calibration

Form & Roundness Testing Services

Form/Shape/Surface/Contour Calibration

Gage Blocks

Gage Masters

Gage R&R

Gage Repeatability

Gage Stands

Gages, Angle Measurement

Gages, Bore

Gages, Chamfer

Gages, Depth

Gages, Dial Indicator

Gages, Electronic Column

Gages, Fixed Limit (Go/No-Go)

Gages, Fixture & Special Tooling

Gages, Flush

Gages, Force

Gages, Gap

Gages, Gear

Gages, Geometry

Gages, Handheld, Dimensional, Fixed & Variable

Gages, Height

Gages, In-Process

Gages, Laser

Gages, Laser Pro�ling

Gages, Pin

Gages, Plug & Ring, Cylindrical

Gages, Plug & Ring, Thread

Gages, Thickness, Coatings - Contact

Gages, Thickness, Electronic

Gages, Thickness, Laser

Gages, Thickness, Noncontact

Gages, Thread

Gaging Accessories

Gear Inspection Services

Gear Inspection System

Gear Measurement Equip.

Geometric Dimensioning & Tolerancing (GD&T)

Geometric Dimensioning & Tolerancing Services

Geometry Measurement Equip.

Graphics

Hard Gage Calibration

Hardness Testers

ID/OD Measurement Services

ISO 13485, Consulting

ISO 13485, Training

ISO 9001: 2015, Consulting

ISO 9001: 2015, Training

Indicators, Mechanical Dial & Electronic

Laboratories

Laser Inspection Services

Laser Measurement Systems

Laser-Based Measurement Equip.

Load Cells

Machine Vision Equipment

Management Service Consultants

Measuring Machines

Mechanical Testing Services

Metrology Services

Micrometers

Micrometers, Bench

Micrometers, Thread

Microscopes, General Purpose

Microscopes, Measuring

MultiSensor Measuring Machines

Noncontact Inspection Services

Noncontact Measurement Equip.

Optical Comparator Charts

Optical Comparators

Optical Comparators, Accessories

Optical Equipment Calibration

Optical Measurement Equip.

Optical Scanners

Other Calibration Services

Other Management Services

Other Software Applications

Other Testing, Inspection, Measurement Services

Part & Tool Inspection Services

Plates, Surface

Probes, CMM

Probes, Touch-Trigger

Problem Solving

Process Control

Process Control

Quality Management Services

Reverse Engineering Services

Roundness/Cylindricity Measurement Equip.

Scanners, 3D Scanning Equip.

Scanners, Laser Scanners

Scanners, White Light Scanners

Sensors

Sensors, Optical

Shape Metrology

Software

Spring Testers

Spring Testing Services

Stages, Coordinate Measuring Equip.

Stands, Indicator

Statistical Process Control

Stiffness Testers

Strategic Quality Planning

Surface Analysis Equip.

Surface Contour & Pro�le

Surface Finish & Texture

Surface Finish Analysis Services

Surface Finish Equip., Averaging

Surface Finish Equip., Pro�ling

Surface Plate Calibration

Surface Waviness

Tapes / Rules, Measuring

Tear Testers

Tensile Testers

Thickness Testers, Coating

Thickness Testers, Ultrasonic

Thin Film Measurement Equip.

Thread Inspection Services

Training

Training & Consulting Services

Training, Geometric Dimensioning & Tolerancing

Training, Metrology

Training, Quality

Turnkey Gaging Systems

Universal Testing Machines

V-Blocks, Straight Edge

Video Accessories

Video Inspection Systems

Video Machines & Systems

Videoscopes

Vision Inspection Systems

Vision Inspection, Components/Peripherals

Vision System Integrators Services

Vision Systems

X-ray Machines
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SigmaXL Inc.

305 King St. W., Ste. 503 
 Kitchener, ON N2G 1B9 

(888) 744-6295 
 sales@sigmaxl.com 

 https://www.sigmaxl.com 
 

**To see all product photos, downloads, and more!**

Established in 1998, SigmaXL Inc. is a leading provider of user friendly Excel Add-ins for Lean Six Sigma

graphical and statistical tools and Monte Carlo simulation. SigmaXL has over 100,000 users in more than

180 countries. Customers include market leaders like DHL, FedEx, Hanes, Motorola, NASA, Shell,

Sonoco, Southwest Airlines and Tyson Foods. SigmaXL software is also used by numerous colleges,

universities, and government agencies.  

**Product Categories**

Analysis/DOE

CMM Programming/Simulation

Failure Mode & Effects Analysis (FMEA)

Gage R&R

Gage Repeatability

Graphics

Other Software Applications

Process Control

Quality Function Development (QFD)

Regression Analysis

SPC/SQC & Statistical Analysis

Six Sigma

Total Quality Management

Training

Click Here
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Buyers Guide Premium
Sponsorships

Webster Instrument Inc.

11856 Mississippi Ave.
 Los Angeles, CA 90025-6115

 (310) 479-6770
 www.websterinstrument.com

**To see all product photos, downloads, and more!**

Since 1932, Webster Instrument, Inc. has manufactured portable WEBSTER® Hardness Testers to

support a variety of quality control applications. We currently produce three models of our hardness

tester to accommodate different material types and sizes. Our extremely experienced staff has

specialized in the production, calibration, repair and support of our testers for over 89 years. All of our

products are manufactured and assembled in the U.S.A. from domestically sourced materials.

**Product Categories**

Hardness Testers

Click Here

BACK
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Buyers Guide Premium
Sponsorships

Western Gage Corp.

3316-A Maya Linda

Camarillo, CA 93012-8059
 (800) 423-5062

 sales@westerngage.com 
 www.westerngage.com

**To see all product photos, downloads, and more!**

Western Gage Corporation, Manufacture of Dimensional Air & Electronic Gages, Custom Gages and

Fixtures along with State of the Art Air Gage Readouts. Providing the industry with Custom Production

Gaging Solutions since 1968.

**Product Categories**

Dimensional Inspection Services

Gage Masters

Gage Repair

Gages, Air ID Measurement

Gages, Air OD Measurement

Gages, Air Snap

Gages, Angle Measurement

Gages, Fixed Limit (Go/No-Go)

Gages, Fixed Limit Plug

Gages, Fixed Limit Ring

Gages, Flatness

Gages, Plug & Ring, Cylindrical

ID/OD Measurement Services

Click Here

BACK
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