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Zhongshu Ren (left)
and Tao Sun display
the results of their
research. Ren is the
first author of the

Science journal article.

MACHINE LEARNING
APPROACH

HELPS HIT 100%
PREDICTION RATE

A research team led by Tao Sun, associate professor
of materials science and engineering at the
University of Virginia, has made new discoveries that
can expand additive manufacturing in aerospace
and other industries that rely on strong metal parts.

Their peer-reviewed paper, “Machine Learning
Aided Real-Time Detection of Keyhole Pore
Generation in Laser Powder Bed Fusion,” was
published 6 January 2023 in Science Magazine
and addresses the issue of detecting the forma-
tion of keyhole pores, one of the major defects in a
common additive manufacturing technique called
laser powder bed fusion, or LPBF.

Introduced in the 1990s, LPBF uses metal powder
and lasers to 3D print metal parts. But porosity
defects remain a challenge for fatigue-sensitive
applications like aircraft wings. Some porosity is

associated with deep and narrow vapor depressions,

called keyholes.

The formation and size of the keyhole is a func-
tion of laser power and scanning velocity, as well as
the material’s capacity to absorb laser energy. If the
keyhole walls are stable, it enhances the surrounding
material's laser absorption and improves laser

manufacturing efficiency. If, however, the walls are
wobbly or collapse, the material solidifies around
the keyhole, trapping the air pocket inside the newly

formed layer of material. This makes the material
more brittle and more likely to crack under environ-
mental stress.

Sun and his team, including materials science
and engineering professor Anthony Rollett from
Carnegie Mellon University and mechanical engi-
neering professor Lianyi Chen from the University
of Wisconsin-Madison, developed an approach
to detect the exact moment when a keyhole pore
forms during the printing process.

“By integrating operando synchrotron X-ray
imaging, near-infrared imaging, and machine
learning, our approach can capture the unique
thermal signature associated with keyhole pore
generation with sub-millisecond temporal resolution
and 100% prediction rate,” Sun said.

In developing their real-time keyhole detection
method, the researchers also advanced the way a
state-of-the-art tool—operando synchrotron X-ray
imaging—can be used. Utilizing machine learning,
they additionally discovered two modes of keyhole
oscillation.

“Our findings not only advance additive manufac-
turing research, but they can also practically serve to
expand the commercial use of LPBF for metal parts
manufacturing,” said Rollett, who is also the co-director
of the Next Manufacturing Center at CMU.

“Porosity in metal parts remains a major hurdle
for wider adoption of the LPBF technique in some
industries. Keyhole porosity is the most challenging
defect type when it comes to real-time detec-
tion using lab-scale sensors because it occurs
stochastically beneath the surface,” Sun said. “Our
approach provides a viable solution for high-fidelity,
high-resolution detection of keyhole pore gener-
ation that can be readily applied in many additive
manufacturing scenarios.”

The team’s research is funded by the Department
of Energy’s Kansas City National Security Campus
managed by Honeywell FM&T.

NDT SOLUTIONS AND
NDE LABS ANNOUNCE
PARTNERSHIP

NDT Solutions (New Richmond, WI) and NDE Labs
(Benbrook, TX) have announced a strategic partner-
ship to deliver a single point of contact for all nonde-
structive engineering and testing services. With over
50 years of combined experience in nondestructive
inspection, this alliance positions the two companies
at the forefront of Industry 4.0.
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Together, NDT Solutions and NDE
Labs will provide a comprehensive
range of nondestructive equipment,
training, consulting, and testing services.
Clients can now access solutions for
their nondestructive inspection needs
with just one phone call to either
organization.

NDT Solutions is a provider of equip-
ment and engineering services designed
to meet exacting customer testing
requirements for aerospace and defense
applications. NDE Labs specializes in
nondestructive product and materials
testing services for diverse industries,
ranging from deep-sea oil and gas explo-
ration, aerospace, and space.

TPI, WINDSTAR
CREATE DIGITAL TWIN
FOR WIND BLADE
MANUFACTURING

TPI Composites Inc. (Scottsdale, AZ)
collaborated with the Center for Wind
Energy Science, Technology and
Research (WindSTAR, Alexandria, VA),

a National Science Foundation-funded
Industry-University Cooperative Research
Center (JUCRC), to design a composite
manufacturing process based on a digital
twin approach as released in the 2022
WindSTAR Annual Report. The project
leveraged machine learing (ML), using
big data to serve as the digital twin of the
blade manufacturing process. This ML
framework provides real-time feedback
during fabrication, results in reduced
defects, and enables more efficient
production of wind blades versus the
current high computational costs of the
physics-based models.

Stephen Nolet, senior director of
Innovation and Technology for TP,
worked alongside student researchers
and faculty from the University of Texas
at Dallas, as well as technical experts
from Olin Epoxy (Midland, Ml) and
Westlake Epoxy (Stafford, TX), to develop
a framework for the digital twin of the
vacuum-assisted resin infusion molding
process. By applying an ML approach,

the team achieved predictive accuracy
of more than 95% with 100x faster
computation than the physics-based
simulations.

“The primary value of utilizing [an] ML
framework is leveraging historical results
and data to inform current manufac-
turing at a pace that significantly reduces
defects from occurring in a real-time
production environment,” Nolet explains.
“Additionally, this technology allows
users to create alternative manufacturing
scenarios to increase production velocity
in manufacturing operations while
simultaneously reducing infusion-related
problems.”

In the coming year, the WindSTAR
research team plans to focus on scaling
the technology to larger components
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with greater manufacturing complexity.
The work will apply tools taken from
artificial intelligence to find patterns in
historical data and predict outcomes
on full-scale wind blade components
including blade shells.

TRENDS IN MACHINE LEARNING

FRAMEWORKS

At the heart of artificial intelligence/machine learning developments are machine learning
frameworks, a platform that allows developers to build and deploy machine learning
models. The most popular frameworks have been Tensorflow, PyTorch, and Keras, with
PyTorch recently emerging as the most popular. One more recent development is Google
JAX, which provides a more lightweight functional programming environment. All of these
tools are freely available to use (companies make money by providing specialized cloud
services and deep learning model training using these frameworks).

Google Trends Home  Explore  Trending Now

@ tensorflow keras

Search term

@ pytorch

Search term Search term

United States v 5116 - 5/25/23 v All categories v
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Source: Google Trends, 1 May 2016 to 25 May 2023.
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TPl is an inaugural member of the
WindSTAR IUCRC Industrial Advisory
Board and is looking forward to contrib-
uting to more exciting projects as it
enters its ninth year of partnership in
2023. The WindSTAR Center is operated
jointly by the University of Massachusetts
Lowell and the University of Texas Dallas
and supported by 18 industry members,
including TPI.

NEW ASTM STANDARD
PRACTICE FOR
MATRIX ARRAY UT

In response to the growing demand for
matrix array ultrasonic testing (MAUT)
standards, ASTM International has
recently published E3370-22: Standard
Practice for Matrix Array Ultrasonic
Testing of Composites, Sandwich

Core Constructions, and Metals used

in Aerospace Applications. The stan-
dard has its origins in ASTM E2580-17:
Standard Practice for Ultrasonic Testing
of Flat Panel Composites and Sandwich
Core Materials used in Aerospace
Applications, which is intended for use
with single-element transducers. The
new E3370-22 is designed specifically for
use with non-phased, matrix array trans-
ducers. Such transducers operate with
an isotropic matrix array of elements with
a small pitch and high count (e.g., 128 x
128 elements at 0.25 mm pitch), oper-
ating in straight beam (i.e,, 0°) mode. As
such, they are unique in being capable of
live C-scan generation.

As it sits between conventional straight
beam ultrasonic testing and phased
array, MAUT has previously been under-
represented by international standards.
Dolphitech Defense CEO Jason Smith
commented, “We are delighted by the
publication of this standard by ASTM
International. It provides our customers
with a great starting point for building
their own inspection procedures, through
detailing all aspects that need to be
considered. This document will also pave
the way for further matrix array UT stan-
dards, with ASME and ISO standards
already in the pipeline.”

The standard itself covers two modes
of operation, Test Procedure A: Pulse

NEWS

Echo, and Test Procedure B: Through
Transmission. In addition, general consid-
erations such as quality assurance provi-
sions, test apparatus, physical reference
standards, and reporting requirements
are all discussed in detail. For more infor-
mation, visit astm.org.

AVONIX IMAGING
EXPECTED TO BECOME
SUBSIDIARY OF

NIKON AMERICAS

Two companies in the industrial X-ray
and computed tomography (CT) market
have agreed to further their collabora-
tion in providing innovative X-ray and CT
systems and services.

Nikon Americas Inc. (NAI) (Melville,
NY), a subsidiary of Nikon Corp., has
executed an equity purchase agreement
with Avonix Imaging LLC (Maple Grove,
MN) that will make Avonix a subsidiary
of NAV, subject to applicable regulatory
clearances and other customary closing
conditions.

The two organizations have worked
together since 2015 to bring to market
configurable X-ray and CT systems for
companies needing nondestructive
inspection of their products. The unique
strengths of each company comple-
ment the other to deliver X-ray solutions
tailored to customers’ specific inspection
needs.

“Nikon's proprietary rotating target
X-ray sources and proven software
combined with our expertise in the
design of configurable systems, controls,

g 73
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and product handling create a custom-
ized experience for our clients, which can
contribute to their efficiency and profit-
ability,” said Brian Ruether of Avonix.

Together, the companies will further
advance the development of new prod-
ucts while enhancing their capabilities to
support businesses in innovative indus-
tries, such as automotive, medical device,
and aerospace.

SIEMENS, DELOITTE
DEMONSTRATE
INDUSTRY 4.0
INNOVATION VIA
SMART FACTORY

Siemens Digital Industries Software
(Plano, TX) has announced the opening
of eXplore Live at The Smart Factory
@ Wichita, an experience center
convened by Deloitte (New York, NY)
that is said to marry an ecosystem of
world-leading organizations with busi-
ness strategy and cutting-edge tech-
nology to demonstrate Industry 4.0
innovation. Located on Wichita State
University’s Innovation Campus in
Wichita, Kansas, The Smart Factory
includes a fully operational production
line and experiential labs for devel-
oping and exploring the innovative
capabilities of smart manufacturing.

A founding member of The Smart
Factory @ Wichita along with Deloitte
and other ecosystem members, Siemens
developed the eXplore Live space as a
3000 foot? area dedicated to hands-on
learning opportunities for companies

N
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The Smart Factory @ Wichita, based at Wichita State University in Kansas.
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looking to modemize, reshore, localize, or
regionalize operations in North America.
The eXplore Live space will enable
Siemens to expand customer engage-
ments with a showcase focused on
design and optimization using a closed-
loop digital twin. It will also enable explo-
ration of industry digital threads and
provide space for innovation workshops
and co-creation and help empower the
next generation of engineers.

WAYGATE
TECHNOLOGIES AND
PARTNERS AMONG
WINNERS OF FARADAY
BATTERY CHALLENGE

Waygate Technologies, a Baker Hughes
business (Huerth, Germany), and its
partners, the UK Battery Industrialisation
Centre (UKBIC) and PXL-ICE, are among
the winners of the most recent round of
the Faraday Battery Challenge funding
competition led by UK Research and
Innovation (UKRI), a public body spon-
sored by the British Department for
Business, Energy and Industrial Strategy.

The consortium funding is for a feasi-
bility study to look at ways of potentially
increasing the yield and productivity of
UK gigafactories with data based on
advanced industrial computed tomog-
raphy systems. If successful, this could
eventually lead to the development of a
digital twin at UKBIC.

The Faraday Battery Challenge invests
in research and facilities in the UK to drive
the growth of a strong battery business

in the UK. Established in 2017, the
recently extended program aims to steer
the development of battery technologies
that are cost-effective, high performing,
longer range, faster charging, long-
lasting, safe, and sustainable. The total
amount of this latest funding round is
£27.6 million (US$34.7 million) allocated
to 17 different projects.

One of the largest challenges for
scaling up battery cell production is the
pace to achieve high-quality battery cell
throughput to meet the demand for elec-
tric vehicles, as well as other applications,
such as marine, aerospace, off-highway
vehicles, and static energy storage. The
other is the ability to increase the yield
while maintaining quality and limiting
waste.

Last year, Waygate Technologies signed
a Memorandum of Understanding with
UKBIC, the national battery industrial-
ization facility, to look at developing a
solution that could significantly improve
the yield and productivity of future battery
gigafactories. Waygate Technologies
and UKBIC have also partnered on the
availability and use of an open access
and industrial X-ray computed tomog-
raphy digital solution, which should also
contribute to significantly reducing battery
waste in future battery gigafactories.
According to UKRI, a 1% yield improve-
ment in a 20 GWh battery gigafactory
can save over £21 million (US$26 million)

a year and reduce the waste of raw mate-
rials, including rare earth minerals.

The feasibility approach in the
awarded project is intended to lead to

- =~}

By creating a framework for a digital twin, quality defects can be identified, analyzed, and
resolved much faster and more accurately than with any traditional inspection method.
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the creation of a framework for a digital
twin of UKBIC battery cell samples. It is
also to explore and leverage the effec-
tiveness of computed tomography
scanning as an advanced analytical

tool. Quality defects could—should the
project get the go-ahead—be identified,
analyzed, and resolved much faster and
more accurately through digital twinning.
This approach will enable a faster process
development in the factory and ensure
greater quality. Waygate Technologies'
ambition is to leverage the data from the
inspection processes across the life cycle
of batteries, reduce waste, and ensure
greater safety.

NIST RISK MANAGEMENT
FRAMEWORK

AIMS TO IMPROVE
TRUSTWORTHINESS

OF Al

The US Department of Commerce's
National Institute of Standards and
Technology (NIST) has released its
Atrtificial Intelligence Risk Management
Framework (Al RMF 1.0), a guidance
document for voluntary use by organiza-
tions designing, developing, deploying,
or using Al systems to help manage the
many risks of Al technologies.

The Al RMF follows a direction from
Congress for NIST to develop the
framework and was produced in close
collaboration with the private and public
sectors. It is intended to adapt to the Al
landscape as technologies continue to
develop, and to be used by organizations
in varying degrees and capacities so that
society can benefit from Al technolo-
gies while also being protected from its
potential harms.

“This voluntary framework will help
develop and deploy Al technologies
in ways that enable the United States
and other nations and organizations
to enhance Al trustworthiness while
managing risks based on our demo-
cratic values,” said Deputy Commerce
Secretary Don Graves. “It should accel-
erate Al innovation and growth while
advancing—rather than restricting or
damaging—civil rights, civil liberties, and
equity for all”
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Compared with traditional software,
Al poses a number of different risks. Al
systems are trained on data that can
change over time, sometimes signifi-
cantly and unexpectedly, affecting the
systems in ways that can be difficult to
understand. These systems are also
“socio-technical” in nature, meaning they
are influenced by societal dynamics and
human behavior. Al risks can emerge
from the complex interplay of these
technical and societal factors, affecting
people’s lives in situations ranging from
their experiences with online chatbots to
the results of job and loan applications.

The framework equips organizations
to think about Al and risk differently. It
promotes a change in institutional culture,
encouraging organizations to approach Al
with a new perspective—including how to
think about, communicate, measure, and
monitor Al risks and its potential positive
and negative impacts.

The Al RMF provides a flexible, struc-
tured, and measurable process that will
enable organizations to address Al risks.
Following this process for managing Al

Ecuny
sales@ecutec.com
Phone: (704) 394-8639
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risks can maximize the benefits of Al tech-
nologies while reducing the likelihood of
negative impacts to individuals, groups,
communities, organizations, and society.

The framework is part of NIST's larger
effort to cultivate trust in Al technolo-
gies—necessary if the technology is to be
accepted widely by society, according
to Under Secretary for Standards and
Technology and NIST Director Laurie E.
Locascio.

"The Al Risk Management Framework
can help companies and other organiza-
tions in any sector and any size to jump-
start or enhance their Al risk management
approaches,” Locascio said. “It offers a
new way to integrate responsible practices
and actionable guidance to operation-
alize trustworthy and responsible Al. We
expect the Al RMF to help drive develop-
ment of best practices and standards.”

The Al RMF is divided into two parts.
The first part discusses how organiza-
tions can frame the risks related to Al and
outlines the characteristics of trustworthy
Al systems. The second part, the core of
the framework, describes four specific

e 2000 ASME & RFT tubes in stock
- Same day shipping
e Custom calibration standards

e Mock-up exchangers /
tube testing bundles

e EDM notches, holes and flaws
e Surface eddy current plates

e Spiral notches & tube expansions

e Corrosion simulation

www.ecutec.com
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functions—govern, map, measure, and
manage—to help organizations address the
risks of Al systems in practice. These func-
tions can be applied in context-specific use
cases and at any stages of the Al life cycle.

Working closely with the private and
public sectors, NIST has been developing
the Al RMF for 18 months. The docu-
ment reflects about 400 sets of formal
comments NIST received from more
than 240 different organizations on draft
versions of the framework. NIST released
statements from some of the organiza-
tions that have already committed to use
or promote the framework.

The agency also released a companion
voluntary Al RMF Playbook, which
suggests ways to navigate and use the
framework. NIST plans to work with the Al
community to update the framework peri-
odically and welcomes suggestions for
additions and improvements to the play-
book at any time. An updated version of
the playbook was released in spring 2023.

In addition, NIST plans to launch a
Trustworthy and Responsible Al Resource
Center to help organizations put the
Al RMF 1.0 into practice. The agency
encourages organizations to develop and
share profiles of how they would put it to
use in their specific contexts. Submissions
may be sent to AlFramework@nist.gov.

NIST is committed to continuing its
work with companies, civil society, govern-
ment agencies, universities, and others to
develop additional guidance. The agency
issued a roadmap for that work.

The framework is part of NIST's broad
and growing portfolio of Al-related work
that includes fundamental and applied
research along with a focus on measure-
ment and evaluation, technical standards,
and contributions to Al policy. M=
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BECOME A MENTOR
FOR ASNT RISE

The 2023-2024 class of the ASNT RISE Leadership
Development Program is seeking experienced NDT profes-
sionals to become their mentors. RISE is a 12-month program
combining classroom training and personal development
exercises with a series of online learning modules and
in-person meetings. As a mentor, you'll provide one-on-one
guidance to your mentee as they navigate the program.

Interested applicants should be able to commit
to support their mentees from October 2023 through
November 2024. Mentors are strongly encouraged to attend
the 2023 and 2024 ASNT Annual Conferences to support
their mentees.

To apply, email rstaat@asnt.org with the subject line:
RISE Mentorship Application. Please include a résumé or
bio and a statement describing your interest in becoming a

mentor for the program (maximum 250 words). Build tomor-

row's NDT leaders through your mentorship in the ASNT RISE
Leadership Development Program. Mentorship spots are
limited-apply today.

NDT

Learn non-destructive testing (NDT)
from the comfort of your own home.

Quality Training

ONLINE

Financing options are available so you may
earn a recognized NDT Formal Training
certification that meets ASNT-TC-1A.

Self paced learning, with
compatibility to be used on
more thanone type of device. o
Interactive course materials -
engage with the content through
real world'examples and more!

/’.

/ "The best quality training
online | have ever seen!"
%s Marc | ester
i Chevron ASNT Levellll
ndtqualitytraining.com
% Use Promo Code [R)x24[e]
\ for 20% off: v
I\/I E2023 [=]

Whether you're
searching for jobs or
qualified candidates,
make ASNT's Career
Center your go-to
resource.

ASNT | NDT Careers.

asnt.org/NDTcareers

ASNT... CREATING A SAFER WORLD!®
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NEW

Al DEPLOYMENT
PLATFORM

Machine learning models can be a
hassle to get into production. Trueflaw
has developed the TrueflawBox edge
computing platform to deploy its artifi-
cial intelligence (Al) models in a way that
makes sense for nondestructive evalu-
ation. The TrueflawBox is now open for
everyone to deploy their own machine
learning models.

This product is for those that have
some in-house machine learning devel-
opment for an NDE application or need
a fast and secure way to run models
in production, but don’t want to start
from scratch. The TrueflawBox includes
powerful edge Al hardware fully config-
ured to run your ML models and a
tailored training workshop to get you
started. Users can either write their own
deployment code or let Trueflaw help.

TRUEFLAW
TRUEFLAW.COM

DEEP LEARNING
VISUAL INSPECTION
‘-‘f“’ \” :-\r J b Landing Al
b - B ~_ announced
—— the launch of
LandingEdge,
anew
deployment
applica-
tion within the company's platform,
LandingLens. With LandingEdge, manu-
facturers can more easily deploy deep
learning visual inspection solutions to edge
devices on the factory floor to better and
more consistently detect product defects.
LandingEdge extends the capability
of LandingLens into more manufac-
turing environments. LandinglLens
enables teams to build deep learning

models. With the new edge capabilities,
LandingLens customers will more easily
integrate with factory infrastructure to
communicate with cameras, apply models
to images, and make predictions to
inform real-time decision-making on the
factory floor. If the factory is connected
to the cloud, LandingEdge can update
LandingLens with new data to continu-
ously improve deep learning models.
LandingLens has also been enhanced
to enable training a deep learning
model up to 7x faster than before. By
reducing the time it takes to train models,
customers can achieve fast and iterative Al
processes and optimize model accuracy.

LANDING Al
LANDING.AI

HANDHELD ROTATING
BOLT HOLE SCANNER

The new ECS-4
handheld
rotating bolt
hole scanner
from UniWest is
very lightweight
(7 0z) and has
an ergonomic
form factor, with the probe exiting at a
right angle from the scanner. In addi-
tion, the ECS-4 boasts variable speed
(125-2250 RPM) and increased torque
over UniWest's popular ECS-1 scanner.
Three buttons are within easy reach of
the user’s thumb: null, erase, and on/off.
The ESC-4 scanner utilizes a rotary
transformer to couple eddy current
signals from the probe to the instru-
ment. Compatible instruments include
the UniWest EVi, EddyView® I,
EddyView Pro, and EddyView Premium.
In addition, the ECS-4 will operate
on the NORTEC® 600 and NORTEC
2000. The ECS-4 probe connector is a
4-pin Fischer connector with O-rings.
Compatible probes include the
following UniWest probe styles: URB,
URBA, US-5000, SSB probes; as well as
some competitor's probes.

UNITED WESTERN TECHNOLOGIES CORP.
UNIWEST.COM
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X-RAY LINE SCAN
CAMERA

The X-ray line scan camera C14960-14C
can take a high-sensitivity, high-resolution
transparent X-ray image of an inspected
object transported on a belt conveyor or
similar apparatus. Since the content of an
object, which is not visible with the naked
eye, can be inspected without contact

or destruction, this camera is suitable for
broad interior X-ray observation, enabling
the detection of a foreign body mixed in
food, electronic components, and so forth.
The C14960 series supports a wide usage,
from thin to thick sample inspection.

HAMAMATSU PHOTONICS
HAMAMATSU.COM

WIRE ENCODER

The Phoenix ISL Wire Encoder is now avail-
able to order as a stand-alone product.
The lightweight Wire Encoder is quick to
set up and offers freehand scanning up

to 3 m from a single position, without the
constraints of a scanning frame. Available
with magnetic, vacuum, or clamp mounts,
the Wire Encoder is a versatile tool that
can be mounted to any inspection surface
and enables C-scan inspection in areas
with limited access. The Wire Encoder is
compatible with the Phoenix C-Clamp,
which can hold any probe and wedge
combination up to 55 mm wide.

PHOENIX INSPECTIONS SYSTEMS LTD.
PHOENIXISL.COM
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We want to hear from you! News releases for
Scanner should be submitted to the ASNT press
release inbox at press@asnt.org.



