Vol.
Vol. 13,
19, No.
No. 1
4

FYI
Inspection of Additive Manufactured
Parts Using Computed Tomography:
Part 1
WRITE FOR TNT!
Are you interested in writing for The
NDT Technician (TNT)? Content for
TNT is focused for NDT practitioners
engaged in field applications of NDT.
Typical themes include interpretation
skills, methodology, problem-solving
procedures for everyday challenges,
practical application of NDT with data
and results, and technology trends.
Contributors to TNT earn three ASNT
renewal points per published paper
(min. 1000 words). If you have a
topic you’d like to see published
in TNT, contact the editor:
Jill Ross, Periodicals Editor
1-614-384-2484;
email jross@asnt.org

The American Society for
Nondestructive Testing
asnt.org
ASNT...CREATING A SAFER WORLD! ®

by Lennart Schulenburg and Frank Herold
Additive manufacturing (AM) offers
new possibilities in manufacturing and
designing products. The aerospace and
automotive industries are main drivers
because of the possibility of manufacturing
lighter structures that reduce weight and
save fuel. During the manufacturing
process, different discontinuities or defects
can occur, depending on the applied
AM technology. To ensure constant
manufacturing quality of the parts, regular
sampling or 100% inspection using
nondestructive testing (NDT) techniques
is required. In particular, computed
tomography (CT) allows a contactless
investigation and includes different
analysis techniques (such as nominalactual comparison, porosity analysis,
wall thickness analysis, and so on). As an
advantage to other techniques, it can even
evaluate parts with a very complex inner
structure.
The following article gives an overview
of the AM technology, particularly
selective laser melting (SLM), and
commonly occurring discontinuities and

their possible causes. Furthermore, the
functionality of a CT system and the
reconstruction process will be explained.
In Part 2, we will show a few examples of
AM parts under different types of analysis.
The limits of this NDT technique will be
discussed as well.

Introduction
Additive manufacturing is defined as
“the process of joining materials to make
objects from three-dimensional (3D)
model data, usually layer upon layer, as
opposed to subtractive manufacturing
methodologies, such as traditional
machining” (ASTM 2015). The first
method of creating a 3D object using
computer-aided design (CAD) was
rapid prototyping, developed in the
1980s for creating models and prototype
parts. Rapid prototyping is one of the
earlier AM processes (Gustafson 2002).
Compared to traditional subtractive
manufacturing processes like milling,
drilling, and turning, AM offers distinct
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possibilities. Subtractive techniques start
with a block of the base material, which
is then subtracted from until the final
desired product is reached, leaving much
of the initial material as wasted scrap. In
the AM process, the part is constructed
by depositing material layer by layer in
the Z direction until the final product is
produced, leaving little to no waste
(Wong and Hernandez 2012).
This offers a new freedom in the
design of products. There are a variety
of applications in the medical field that
allow individual adaptation to the human
body. Furthermore, there is an enormous
interest in the automotive and aerospace
sector, because it’s possible to create
complex structures in a one-piece design
and integrate functionalities or redesign
products to save weight without sacrificing
stability. In addition, in many cases this
process is more economical than traditional
manufacturing methods, due to reduced
tool and storage costs.
With the desire to use this technology,
the first concerns arose. There are a lot
of internal and regional standards and
guidelines for casting and welding products.
It is regulated which discontinuities
can occur and with which inspection
techniques these are to be checked. But
what about the AM products? AM methods
are diverse and differ greatly, as shown
in Figure 1. Just as diverse are the types

of discontinuities that can occur, such as
pores, cracking, inclusions, delaminations,
lack of fusion, undercuts, and trapped
powder, to name a few. With advances in
AM technology, there must be an increase
in quality control of the AM parts to
ensure their structural integrity (Hassen
and Kirka 2018). This article discusses the
applicability of the nondestructive CT
technique to evaluate discontinuities in AM
parts and which inspection techniques can
be used, especially for parts manufactured
with the SLM process for metals.

processes seem more promising than the
solid-based processes, of which LOM is
the predominant one used today. In 2004,
EBM, BJAM, powder bed fusion, and direct
energy deposition were nonexistent (Kruth
1991). In this article, we will focus on SLM,
the selective laser melting process.
Selective Laser Melting
SLM is based on manufacturing
components using metal powders (with
a range of 10 to 45 µm) that are melted
through, selectively exposing a desired area
to a focused laser beam. The laser beam is
moved over the build area through mirrors
affixed to a galvanometer, as schematically
shown in Figure 2 (ASTM 2011). In
recent years, machine manufacturers
have introduced systems that incorporate
two to four laser sources, each with its
own independent mirror galvanometer
set to enhance the build speeds. The
addition of powder for the next layer
occurs through a recoater mechanism that
traverses the build area and has a piston
gravity feed. SLM processes occur within
an inert environment, such as argon or
a buffer gas, to prevent reactivity of the
alloying elements in the liquid state with
environmental impurities. Additionally,
SLM processes have the capability of
building components in a heated powder
bed, with the temperatures reaching several
hundred degrees celsius. Heated powder

AM Technologies and Types of
Discontinuities
The AM process starts with a CAD model
that gets sliced into individual layers using
software that generates instructions, known
as G-code, which are sent to the AM
machine (Hassen and Kirka 2018).
Figure 1 shows an overview of the different
AM processes.
(a)
These processes are classified into three
major types: liquid based, solid based, and
powder based. The shown processes are
selective laser sintering/melting (SLS/
SLM), electron beam melting (EBM),
3D printing (3DP), binder jet AM (BJAM),
laminated object manufacturing (LOM),
ultrasonic
AM (UAM), adhesive-coated
(b)
laminates, fused deposition melting (FDM),
Figure 2. Residual
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Figure 1. An overview of the different additive manufacturing
processes.
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Figure 2. How the selective laser sintering process works.

beds are favorable for reducing the buildup
of residual stresses during the fabrication
of a component; however, at the current
temperatures, this is applicable only to
alloys with a lower melting point (Hassen
and Kirka 2018).
Types of Discontinuities Found
in Metal AM Parts
Common discontinuities observed in
materials fabricated through metal AM
include lack of fusion (delamination),
shrinkage porosity, gas entrapped porosity,
cracking, thermal distortion, warpage, and
swelling. Lack of fusion discontinuities
arise when a newly deposited layer of
powder is not adequately heated and, in
turn, melted. This prevents the fusion
of the new layer to the underlying solid
layer (Hassen and Kirka 2018). Shrinkage
porosity is a discontinuity that occurs
when the liquid metal available during
solidification is not able to compensate
for shrinkage/density changes as the
material undergoes the liquid-to-solid
phase transformation (Dantzig and Rappaz
2017). The identifiable characteristics of

shrinkage porosity include an elongated
void containing secondary dendrite
arms within the void. In the powderbed processes, entrapped gas porosity is
spherical in shape. It is the result of trapped
gas within the powder feedstock that
cannot escape the melt pool because of the
rapid solidification conditions that occur
in metal AM builds (Gaytan et al. 2008).
In the SLM process, part warpage occurs
due to a buildup of residual stresses within
the part. This causes distortion in the part
geometry because the stress relaxes when
the part is removed from the build plate.
Cracking in metals fabricated through SLM
processes may occur due to the sensitivity
of the material to strain age cracking.
This is attributed to the precipitation of
secondary phases or solidification cracking
at the high solidification rates observed in
AM processes (Carter et al. 2014).

CT Systems
In relation to performance, a CT system
can be considered to be made up of four
main components: the X-ray source, the
detector, sample manipulation stages

(the latter including any mechanical
structure that influences image stability),
and the reconstruction/visualization system
(ASTM 2011).
In the majority of cases, the source and
detector will be fixed while the sample
rotates
in the beam
to acquire
the necessary
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more modest resolution settings than one
designed to operate at such resolution.
Furthermore, a high-performance rotation
stage for a high-resolution scanner will
have a much smaller load limit. Similarly,

X-ray source

a system designed for high-energy imaging
will require a thicker phosphor screen,
giving a poorer resolution compared to a
thinner screen, which is adequate at lower
energies (ASTM 2011).

Sample

Detector

Figure 3. Scheme of the CT scan process.

4 mm

Figure 4. Sample 3D volume and top view of a cross-sectional plane.
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CT Process
During a CT scan, multiple projections
are taken in a systematic way: the images
are acquired from a number of different
viewing angles (Figure 3). Feature
recognition depends, among other factors,
on the number of angles from which
the individual projections are taken. The
CT image quality can be improved if the
number of projections of a scan is increased
(ASTM 2011).
The main step is the reconstruction
process of these images, which distinguishes
this examination technique from other
radiographic methods. A computer
reconstructs the volume of that stack
of projections and an image of a crosssectional plane (slice) through an object
(Figure 4). The resulting cross-sectional
image is a quantitative map of the
linear X-ray attenuation coefficient, µ,
at each point in the plane. The linear
attenuation coefficient characterizes the
local instantaneous rate at which X-rays
are removed during the scan, by scatter or
absorption, from the incident radiation as
it propagates through the object (Rapid
Prototyping Services Canada 2018).
This radiographic technique can be an
excellent choice whenever the primary goal
is to locate and quantify volumetric details
in three dimensions. In addition, since the
technique is X-ray based, it can be used
on metallic and nonmetallic samples, solid
and fibrous materials, and smooth and
irregular-surface objects. Furthermore, this
kind of inspection allows an acquisition
without contact, access to internal and
external dimensional information, and,
depending on the reconstruction software,
a wide range of different analysis methods
(ASTM 2011).
Part 2 of this article will provide
examples of CT inspection, along with
evaluation criteria and a description of the
types of discontinuities that are found in
AM parts. A case study will be presented as
well. h
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OPINION
Origin of AWS D1.1/D1.5
Indication Rating UT Technique
by Gary S. Martin
The following article contains the opinion of the author and does not necessarily reflect the opinion of the American
Welding Society, the American Society for Nondestructive Testing, or its Board of Directors.
As an ultrasonic testing (UT) inspector, have you ever had
an assignment that required you to use the UT technique
specified in code language sections of the American Welding
Society (AWS) D1.1 (Structural Welding Code – Steel ) or
D1.5 (Bridge Welding Code)? What were your opinions? Did
you think it was outdated? Did you wonder why it didn’t call
for DAC (distance amplitude correction) or DGS (distance/
gain/size) curves? Or, did you think this technique was pure
genius, and wonder why everyone doesn’t use it? Such is the
way of life—there are many gray areas and differing opinions
in all aspects of inspection and testing of materials.
Regardless of your opinion, you might be wondering about
the “who,” “how,” and “when” behind the development of this
technique. Well, read on and I will divulge some answers to
these mysterious questions.
This will not be an instructional guide on how to UT
inspect per the AWS D1.1 or D1.5 codes, as there are many
well-written articles already in circulation on this topic.
Instead, I will provide a brief overview of the technique along
with some history about the development of the code.

Overview of Technique
Unless you have a copy of the AWS D1.1 code or are very
familiar with the Part F content (Ultrasonic Testing of
Groove Welds), or you have significant experience using this
technique, you might not understand what I am talking
about in the rest of the article. Therefore, in the following
section, a brief overview of the technique is provided.
Rather than using a reference or block with multiple artificial
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defects to standardize a reject curve, the AWS D1.1/1.5
indication rating technique relies on the signal from a single
standard reflector and an equation to characterize the UT
response indication as acceptable or not (AWS 2015a, 2015b,
2020). (Note that I used the word standardize, as I was
recently informed that what we called calibration for testing is
an improper term according to ASTM E1316. When you are
setting up a UT machine to perform a particular inspection
technique, you are standardizing, not calibrating.)
The first basic step in applying the AWS Part F technique
(note that there are other allowed techniques in the code, but
they must be approved by the engineer) is to standardize the
response of the 0.060 in. (0.15 mm) side-drilled hole in an
International Institute of Welding (IIW) type reference block
to the desired screen height (the operator’s choice between
40% and 60% full screen height [%FSH]). The operator
records that decibel (dB) gain as the reference level, known
as variable b. Next, the operator scans the selected weldment
as instructed in the code. When an indication appears above
the background noise, the operator adjusts the gain up or
down to reach the same selected %FSH that was determined
during standardization. This is known as variable a. The
operator then subtracts the reference gain value (b) and the
sound attenuation value (c) from a. The sound attenuation
is determined by taking the sound path, subtracting 1 in.,
and then doubling the remainder. The final remainder is the
indication rating, d (Equation 1).
Some of you may point out that this formula doesn’t work
if you are using an attenuator instrument, and you would be
correct. However, the code has a proper formula for this that

reverses the reference and indication gain values (Equation 2). (That
being said, when was the last time someone used an attenuatorcontrolled UT instrument?) Following are the formulas as specified
in the code:
(Eq. 1) Instruments with gain (in dB): a – b – c = d
(Eq. 2) Instruments with attenuation (in dB): b – a – c = d
Once d is determined, confer with the appropriate acceptance
criteria from D1.1 table 8.2 or 8.3 (in the 2020 edition) or table
6.2 or 6.3 (in the 2015 edition), depending on structural loading
type, and compare the value according to the appropriate weld
size and probe angle column. There are four discontinuity classes
that depend on the d value and determine acceptance based on the
length of the indication. Class A is rejected regardless of the length
of indication, class D is acceptable regardless of length, and B and
C are limited to 0.75 and 2 in. (1.9 and 5.1 cm) maximum lengths,
respectively. There are other details, such as spacing, to consider as
well. Today’s modern digital UT machines have software options
that compute the d value continuously, assuming the operator has
input the appropriate reference gain and weld thickness.
What is described here are only the most basic tenants of this
technique. There are many other requirements related to probe size,
frequency, angle, and scanning pattern.

History of the AWS Code
As a UT practitioner seeing this for the first time, you might think
that using DAC or DGS techniques are far simpler to standardize
and use. I would not argue one way or the other on that point, but
you have to understand two things about code-writing bodies. They
tend to be slow to adopt new technology and are equally slow to
shelve techniques that may seem to no longer be useful.
Consider the state-of-the-art of UT inspection in the early to
mid-1960s, when it was first proposed for the AWS structural
steel code. There were no digital units, no liquid crystal (LCD)
or color displays, and no software capability for electronic DAC
or DGS curve generation—only cathode-ray tube oscilloscope
displays, mylar grid overlays, and grease pencils. While I don’t
have hard evidence that the current state-of-the-art in equipment
and techniques was the main driver in directing the task group
that developed the AWS technique, I’m certain it had some
influence. I suspect that the repeatability of grease pencil marks
on mylar screens might have concerned the task group members
somewhat. What I can tell you is that this technique is still in use,
and structures that were inspected by operators properly using this
technique have met their design life and service requirements.

In 1928, Soviet scientist Sergei Y. Sokolov demonstrated how to
use ultrasonics to detect defects in metals. In 1969, the AWS bridge
and building codes first introduced language for conducting UT
examination of weld joints (Shenefelt 1971). As you can see, it took
about four decades to go from concept to code language. You might
wonder why it took so long to adopt this technology into the AWS
code. There are a lot of factors to consider here:
l Any new and emerging technology has to be stable and well
established for general use, and not a hacked-together lab-only
system.
l There has to be sufficient equipment with commercial availability,
material/technical support, and infrastructure.
l There must be sufficient parts, service, and standardization
availability for the equipment required to carry out the
inspection method.
l There has to be enough competition and maturity in the market
for the equipment to be affordable and widely available.
l There have to be enough trained, skilled, and experienced
operators to make the application available, deployable, and
affordable.
l Code-writing bodies rely on volunteers who might meet only a few
times a year and work on their own time to propose code language.
l The process of approving code language can take many years of
presentation, comment review, rewriting, discussion, voting, and
publishing.
One needs to keep in mind that this code language was created
before email, personal computers, or conference calling was widely
available. It was done via face-to-face meetings, one-on-one phone
calls, faxes, and US mail.
UT procedures were first introduced in 1969 as Appendix C
to both AWS D1.0, Welding in Building Construction, and D2.0,
Welded Highway and Railway Bridges (now D1.1 and D1.5,
respectively). A task group was assigned to develop what became
the new UT code. It consisted of George A. Shenefelt of American
Bridge (Ambridge), Dexter A. Olssen of Bethlehem Steel, and
Bill Carnes of the Pittsburgh Testing Laboratory. Shenefelt spent
40 years in the pattern shop at Ambridge and was obsessed with
precision. Angles and distances were his daily work. He believed
completely in the UT research results published by Joseph and
Herbert Krautkramer in the early 1960s, specifically that the size of
a reflector could be measured by the amplitude of its response. He
developed the code believing that the amplitude of sound reflected
from an indication was an accurate measure of its structural severity.
Once the new code language was released, there was some
amount of government and university interest and research
conducted. While subsequent investigations and research pointed
out a few flaws in the assumptions behind the technique, overall
it was supported as an inspection technique that was effective,
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reproducible, and cost-effective. It was capable of determining that
there were no defects that were likely to cause failure under most
conditions (Shenefelt 1971). There have been almost no substantial
changes made to the code language since its introduction in 1969,
and it is still widely used at the time of the publication of this
article.
When the task group, headed by Shenefelt, started their work,
they were instructed that the code should be of a straightforward
nature, so that the same results could be attained by all operators.
D1 committee management also insisted that the ultrasonic code
should, as closely as possible, parallel the radiographic code.
Since the radiographic code uses a penetrometer thickness of
2% of the weld thickness in the evaluation of radiograph quality,
and the 2% is usually considered to be the maximum acceptance
sensitivity, the same 2% of weld thickness sensitivity was considered
by the task group when establishing the ultrasonic code.

are based on the application of position A as shown in Figure 1.
Since this position is not possible for testing welds, a choice of
positions B, C, or D is used, with 6 dB of sensitivity added for the
unfavorable 20° angle between positions A and B; 9 dB between
positions A and C; and 11 dB between A and D. These factors are
built into the acceptance levels of the code.
The factor of sound attenuation is where some criticism has been
historically directed at this technique. While it is not technically
accurate, as we know today, it still results in meaningful and reliable
results. Here are the assumptions made when it was developed:
l sound attenuation is linear
l no attenuation in the first inch (2.5 cm)
l 2% sensitivity, so larger defects are allowed in thicker sections
l 3 dB loss between 70° and 60°; 2 dB loss between 60° and 45°
The operator has to take into consideration that there are
expressed limitations for the application of this technique as well.
They are as follows:
l It is only applicable to UT of groove welds and heat-affected
zones (HAZs) with thicknesses of between 0.31 and 8 in.
(8 and 200 mm), inclusive.
l It is prohibited for testing tube-to-tube T-, Y-, or K-connections.
l The operator must conduct a longitudinal scan of the material
under the shear wave scanning area to determine if there are any
planar reflectors that would interfere or confound the subsequent
shear wave testing.
If the number or size of planar reflectors in the scanning area is
significant, then other inspection methods or techniques may need
to be used. A Level III should be consulted when this occurs.

Basis of the Technique
The exact application of the probe, the probe frequency, size, and
angle are all specified in the code in order to attain consistent and
reproducible results. Use of other angles, sizes, frequencies, or weld
faces may result in a more or less critical examination than that
established by the code. The basis for this technique is illustrated in
Figure 1.
Assuming that a weld defect might be oriented in the most
serious direction, which would be perpendicular to the lines of
stress (most detrimental to the weld structure), the decibel ratings
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Figure 1. Basis of the AWS indication rating technique.
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Table 1. Indication rating analysis using data from AWS D1.1-2020, tables 8.2 and 8.3
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Conclusion
An updated version of the AWS D1.1 code was published in 2020
(AWS 2020). In my opinion, there remain some flaws in the
current code language related to this technique. These include:
l The testing angle table (table 8.7) has no solution for T or corner
joints over 7 in. (17.78 cm) in material thickness.
l Modern digital UT instruments can measure sound path and
decibel values to the third and second decimal places, respectively,
but the discontinuity length is subject to operator interpretation
and the decibel values can be significantly altered depending on
the surface finish, couplant, and probe application pressure.
l The testing angle table is based on material thickness and the
acceptance criteria tables are based on weld thickness, and the
thickness ranges do not align consistently.
The indication rating delta between transducer angles is not
consistent with Figure 1 determinations, as shown in Table 1. The
values in the blue shading are consistent; the other shades are not.
In conclusion, there were some flaws in the assumptions that led
to the AWS technique that have resulted in some discrepancies.
However, the AWS technique is still widely used and has been
historically shown to be an effective, reproducible, and cost-effective
technique for finding defects that might lead to structural failure. h
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Gary S. Martin: ASNT NDT Level III (MT, PT, UT, VT);
Greenville, South Carolina; martinga111@live.com
Disclaimer: The author is currently a member of the AWS D1
Code Committee. The opinions stated here are his own and not
stated on behalf of AWS or the D1 Committee.
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Practitioner Profile
Name Watkins
Stetson
Intro.

Q: Question?
A: Text.

After hearing about
nondestructive testing (NDT)
from a coworker, Stetson
Watkins decided to enroll
at the Spartan College of
Aeronautics & Technology in
Tulsa, Oklahoma. He currently
works as an NDT technician
for Virgin Galactic, inspecting
spacecraft and carrier aircraft.
His dream is to become an
NDT engineer for an aerospace
company. To this end, he is
pursuing his engineering degree
and additional certifications
from ASNT.

Q. Can you tell us about your certification and training? Do you
have ASNT certification?
A. My formal training from Spartan College of Aeronautics
& Technology consisted of classroom instruction and
hands-on training. I was trained in PT, MT, ET, UT, and
RT. Their NDT curriculum also involved a radiation safety
and industry codes and standards course. I accumulated my
on-the-job-training hours for initial Level II certification
working on business jets. I was certified to my employer’s
written practice following the requirements of SNT-TC-1A
and NAS-410 as a Level II in PT, MT, ET, UT, and RT. I
hold IRRSP and ASNT NDT Level III (MT) certifications
with ASNT.
Digital Extra: Watch SpaceShipTwo’s first solo
flight from Spaceport America
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Q. Describe the work you do. What’s a typical workday?
A. I currently work as an NDT technician for Virgin Galactic.
My role is to perform NDT tasks such as equipment setup,
calibration, scanning of our spacecraft (SpaceShipTwo) and
carrier aircraft (WhiteKnightTwo), inspection of removable
components, and technique sheets development. Most of
our workload is split between semiautomated pulse-echo
UT, linear- and matrix-array hand-scanning, and resonance
bond testing. We also perform PT, MT, and high-frequency
eddy current inspections on metallic components. My dayto-day work is carried out at the Gateway to Space (GTS)
hangar at Spaceport America in New Mexico. I also travel
to The Spaceship Company’s hangar in Mojave, California,
when needed.
Q. What kind of materials are you testing?
A. I work with composite materials made from carbon fiber and
fiberglass. These include solid laminate, cored, and bonded
structures. We use UT or bond testing to detect disbonds,
delaminations, porosity, core damage, skin-to-core disbonds,
and foreign object debris.
Q. What’s been your most interesting/unusual application
of NDT?
A. I once had the opportunity to perform a UT inspection on
a composite stabilator from a Royal Canadian Air Force
F/A-18. This was during my time as a contractor for the
US Air Force working at Holloman Air Force Base, New
Mexico. The Canadian Air Force maintenance team found
a delamination at the edge of the stabilator during a routine
visual inspection. Engineers requested that we determine the
extent of the delamination to decide if it could fly back to
Canada with the damage, or if the stabilator would have to
be replaced before the flight home. We performed a pulseecho ultrasonic inspection, mapped out the delaminated
area, and the F/A-18 returned home as scheduled with the
rest of the squadron.

Q. What’s the most rewarding aspect of your work?

Q. How helpful have mentoring relationships been in your work?

A. I will give you the cliché answer, but it’s true. The most rewarding
part of being an NDT professional is finding defects in critical
structures that would otherwise go undetected. I, along with many
others, am part of a big team that is dedicated to safely flying
people to space—it’s hard to top that!

A. I believe mentorship is imperative in having a successful career in
NDT. I have been mentored by my first Level II, Rudy Cueto, my
first Level III, Alejandro Vivas, and many others along the way,
including Eric Munoz from Virgin Galactic and Bob Stevens from
The Spaceship Company. I wouldn’t be anywhere without my
mentors and am thankful for their investment into my
NDT career.

Q. What’s the most difficult part of NDT?
A. Dealing with managers, engineers, and technicians who do not
understand what NDT is and how we do it. It is important to
educate our colleagues on the capabilities and limitations of each
method or technique.

Q. What’s the best career advice you’ve received?

Q. What do you consider the growth areas of NDT?

A. Being told to never turn down a difficult task or training
opportunity. These are golden opportunities to improve my craft
as an NDT technician.

A. I don’t think one method in particular is better than the other.
They all have their advantages and disadvantages; however, I would
focus on the latest innovations in your specialized method. NDT
equipment manufacturers seem to be pushing the boundaries of
technology and producing exceptional equipment. Staying at the
forefront of technological innovations is a safe place to be.

A. I am relentlessly chasing my dream of becoming an NDT engineer
for an aerospace company. To help get me there, I am working
toward my engineering degree, studying for additional ASNT
certifications, networking with industry professionals, and being
mentored by some of the brightest minds in the industry.

Q. How do you keep up with changes in technology?
A. I started working toward my engineering degree after three years in
the NDT industry. My engineering coursework has supplemented
my NDT career very well. It has given me a better understanding
of physics, math, and material properties.

Q. Would you share with us a personal or professional “bucket list” item?

Stetson Watkins can be reached at watkinsstetson@gmail.com.

This interview is edited for space. A link to the complete
interview is available on the digital edition of TNT.
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