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Despite all the recent advancements in
ultrasonic flaw detectors, different
ultrasonic software and, particularly,
ultrasonic phased array technology, the
best practice for ultrasonic shear wave
inspectors remains the ability to plot a
weld profile and the interaction of
ultrasonic beams at particular refracted
angles. Today, some of the advanced
ultrasonic instruments produce a weld
image on the screen. Others produce
colored sections of the screen to represent
the first and second legs, which can be
helpful.
For many years, manual plotting has
been used to develop a successful

understanding and interpretation of the
received signals from either the geometric
features of a weld or from a weld
discontinuity. Clear plotting during shear
wave ultrasonic testing (UT) will certainly
prove beneficial to those developing an
initial understanding, especially for those
taking practical exams in UT shear wave
weld inspection, such as the American
Petroleum Institute Qualification of
Ultrasonic Testing Examiners Program
Detection and Sizing Test.
The discontinuity depth is an important
piece of information that an ultrasonic
inspector should determine during the
ultrasonic inspection of welds, based on
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The American Society for
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Figure 1. Depth of a slag inclusion: (a) determined using a 5 MHz and 60° transducer during
ultrasonic inspection; (b) originally detected by radiographic inspection.
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TECH TIP | Measuring Discontinuity Depth
the receiving signals from a weld
discontinuity. In UT of butt welds,
discontinuity depth, D, is defined as the
distance from the discontinuity to the
transducer side of the base metal. The
capability of the UT technique to provide
this piece of information is one of the
greatest advantages of the UT method
compared to radiographic weld inspection.

For example, Figure 1a shows a UT signal,
which can be used to find the depth of a
slag inclusion in a weld detected through
radiography (Figure 1b).
If the receiving signal of a weld
discontinuity is reflected directly by the
discontinuity, it is usually referred to as
leg 1 (Figure 2a), and if the receiving
signal comes after one reflection from the

other side of the base metal, it is called
leg 2 (Figure 2b). Both leg 1 and leg 2
can be calculated easily or can be
determined experimentally and marked on
the UT flaw detector screen, which helps to
indicate whether the receiving signals come
from the first leg or second leg. Simple
geometric formulas are used to calculate the
discontinuity depth based on the refracted
angle (), sound path distance (S) and
thickness of the base metal (T).

(1)

Sound path (S)

(a)

Dleg2 = 2T − (cos β ) S

Usually, the second formula is somewhat
more difficult for UT technicians to
understand and to remember (trainees
usually ask how the term 2T appears in the
second formula). To illustrate this second
case, plotting and a simple visual aid can be
helpful.

β

Discontinuity depth

Dleg1 = ( cos β )S

Procedure

Discontinuity depth
β

T

(b)

Figure 2. Ultrasonic inspection of a butt weld with a weld discontinuity: (a) leg 1; and (b) leg 2.

T

(a)

T

(b)

Transparency tape

Figure 3. Illustration of the mirror image of the weld cross-section: (a) on a transparency; and
(b) after folding along the centerline.
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Take a piece of transparent film (used on
overhead projectors) and draw to scale a
mirror image of the weld cross-section on
it. On the drawing show an imaginary weld
discontinuity and the ultrasonic beam
(Figure 3a). To simplify the process at this
stage, only draw the refracted beam from
one side of the weld (first leg). Use colored
markers to identify the sound paths. Cut
the transparency film exactly along the
centerline of the weld and then tape these
pieces together using transparent tape, edge
to edge, leaving a small gap between them.
Now, if the drawing is folded along the
taped section (Figure 3b), then an image
will appear exactly as shown in Figure 2b
for the leg 2 case.
Due to the symmetry in the mirror
image and the geometry that applies to the
ultrasonic beam (Figure 3b), the total
sound path distance of the ultrasonic beam
in the leg 2 case as reflected from the other
surface is indeed the same as the straight
line in Figure 3a.

FROM THE EDITOR
D

Soundpath
distance (S)

2T
h

Figure 4. Simple geometry used to calculate the discontinuity depth from the mirror image.

Calculations
If the transparency is unfolded (Figure 4),
the distance, D, is simply:
(2) D = 2T − h
where
h can be found exactly as in the leg 1 case.
(3) h = ( cos β )S
If h is substituted in Equation 1, we
get the relationship that we were looking
for.

(4) D = 2T − (cos β ) S
Figure 5 shows an example, where the
formula for leg 2 was used during the UT
inspection to calculate the depth of a
solidification crack in a 50.8 mm (2 in.)
weld, originally detected during radiography
inspection. The sound path (S) of the
receiving signal was 140 mm (5.5 in.) using
a 5 MHz transducer with 60° refracted
angle. Applying the leg 2 calculation
produces the following.
Dleg2 = 2T − (cos β ) S

(5) Dleg2 = 2 × 2.0 − ( cos 60°) 5.5
Dleg2 = 1.25 in.

Normally, the wave propagation within
any given specimen is more complex due to
its beam spreading, the interaction with
different boundaries, and its mode
conversion. However, this simple
demonstration helps UT technicians recall
the formula during their weld inspection,
and provides a better understanding and
interpretation of reflected signals.
Figure 5. Radiography of a detected crack
with its depth found by performing
ultrasonic testing.
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The July issue of The NDT Technician
(TNT) features a blast from the past,
in the form of a Tech Tip. Tech Tips
were a popular feature in Materials
Evaluation and provided insight for
technicians on the best techniques for
approaching specific nondestructive
testing (NDT) procedures. Bahman
Zoofan’s original Tech Tip on developing a kind of training aid to assist the
UT technician in understanding the
determination of discontinuity depth in
butt welds was first published in
2004. But like many other Tech Tips,
the information is still useful for
today’s technicians. The author has
even included additional and updated
information on this practical
application.
This issue also includes an informational article by Joseph Clasen on tips
for employing hands-on training in
the NDT classroom, which will be
beneficial for both current and future
instructors.
Also be sure to check a short
feature on ASNT’s newly updated
Programmed Instruction Series, a
practitioner profile, and crossword
challenge to test your knowledge of
Weld NDT.
I hope you enjoy this issue of TNT.

Toni Kervina, TNT Editor
(800) 222-2768 X205;
fax (614) 274-6899;
e-mail tkervina@asnt.org
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Why do we use practical training in nondestructive testing
(NDT)? The answer may not be as simple as you think.
The simple answer is that practical training is required in
any NDT training program, but the more complex answer
is that not only is it required, it truly is more effective than
the typical lecture style training that is used as the mainstay
of NDT training. Not to say that lecture is a bad thing; in
fact, lecture style learning is a great way to convey basic
NDT knowledge that technicians use on a daily basis.
NDT has been taught many different ways for many years,
and during this time, many different industries have put
their particular spin on it, which is actually a good thing.
So, presenting information in several different manners
helps to solidify as much of the basic knowledge as
possible. This article takes into consideration one course,
Ultrasonic Testing Level I (UT 1).
In the typical 40-hour course, UT 1 could be used as a
lecture course to explain the basic principles of ultrasonics
and how sound waves act inside of different materials.
ASNT provides material to base the course on, which is
more than likely how most people teach their UT 1 course.
In the past two years, transforming UT 1 into a hands-on
lecture course has been a major goal. What is meant by
that is, when lecturing during a UT 1 course, having the
students using the equipment during the lecture allows
them to apply the lecture terms at the time that they are
discussed. What this will do is greatly increase the retention
of the students’ learning, which can be easily measured
through the Level 1 general tests that are administered
throughout the course.

Retention Rates
In order to understand the application of the hands-on
lecture style classroom, it is first helpful to know some basic
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Audience attention span
>5 min
>3 min
>2 min
>60 s
>30 s
>20 s
>10 s

9.42%
16.62%
23.71%
46.44%
66.16%
80.41%
89.61%

Figure 1. Chart showing how much of a typical video online is
actually watched.

information about people and why they are the way they are.
The average sustained attention span is only approximately
40 minutes, which is part of the reason that most people take
a 10-minute break during the hour. This allows students to
renew and refresh on the topic that is being discussed. If a
person is unfocused on a task, his or her attention span is as
low as 8 seconds. So, if you happen to be in a lecture course
and are not that type of learner, (which many NDT students
are not), you will be in trouble if you have to sit and listen
and are expected to retain the material (Figure 1).
Coming back to the UT 1 course, it can now be seen that
within a 40-hour course it becomes very difficult to maintain
high retention rates by only lecturing on the material. One
way this can be helped is by lecturing for approximately
45 minutes and then taking a break. Upon returning from
break, instructors can set up the UT equipment, which ranges
from any portable flaw detector/transducer setup that can be
imagined. This is also another good thing to point out: the

more comfortable a person is with many different types of
equipment, the more comfortable he or she is out in the field.
While utilizing an International Institute of Welding (IIW) block,
the students then have the opportunity to put what they just
learned into action. In order to have the true hands-on lecture there
has to be lecturing while also working with the equipment. For
instance, when discussing near-field length, it is much easier to have
two different transducers on hand and have the students plug them
in and look at the initial pulse length to visualize and understand
that near-field principle (see Figure 2). From there, students can
then see that there is an actual difference in how transducers
perform. After that they can see the differences of the transducers
themselves. Students can then start looking for the
1.52 mm (0.06 in.) hole that is located on the IIW block. After
talking about near field, it can then be discussed how different
transducers have different sensitivities and how the near field plays a
big part of that sensitivity.

The reason for switching to a hands-on lecture is pretty simple.
Taking a look at Figure 3, it can be seen that people retain
information differently. It is obvious that lecture style teaching is
more difficult for individuals to learn from (TubeMogul, 2008).

Lecture – 5%
Reading – 10%
Audiovisual – 20%
Demonstration – 30%
Discussion group – 50%
Practice by doing – 75%
Teach others, immediate use of learning – 90%
Figure 3. Percentage of retained information by learning technique.

As you can see, by having students immediately use the material
that was lectured on, they should be much more able to remember
it. There are some other things that can be done as well in the
classroom that are slightly unconventional. One of them is to use
YouTube as a learning device as well as a distraction tactic. The
reason for this is if a person has anywhere from an 8-second to
40-minute attention span, it is important to refocus his or her
attention every few minutes. During a lecture, YouTube is a great
way to show a 30 to 40-second classroom appropriate distractor to
help students re-focus on the material.

Additional Ways to Maintain Focus

Figure 2. Differences in initial pulse response from equal size and
frequency transducers from the same manufacturer.

There are also other things that can be done inside the classroom to
help students focus their time and energy on practical applications
within NDT. As an instructor, it can be difficult not to become too
hands on when it comes to the practical training. What happens is
the instructor just does the practical application for the students
without letting them struggle and find out for themselves what they
need to do in order to figure out a problem. This only prolongs the
problems for the students as now they have been improperly trained
on how to perform the practical application. What can be done is
to become totally hands off for a period of time in order to let the
students struggle with what they are working with. If students have
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Figure 4. Students performing ultrasonic thickness measurements
on various components.

Figure 5. Students performing hands-on training using magnetic
particle techniques.

instructor should go to his or her office and wait around until
somebody has a question. What that means is that during the
class, instructors can say that students’ questions will not be
answered for a given period of time, for example 10 minutes.
This should be prefaced by saying that there are 15 other people
in the room that just heard the same lecture, and have seen the
same demonstration and they should feel free to ask their peers
any questions that will help them during their lab time. During
that time, instructors can walk around the room and observe how
the students are working in their groups and help them if they
get too far off course. The main reason for not answering
questions is simple: if the students are working together in groups
as well as going back and forth to ask others questions during the
class, they will have to understand the material to ask the
questions and then reapply the knowledge on the equipment.
Doing these things is only half the battle; truly, the
responsibility does ultimately lie with the students to engage in
the material and care about what they are working with or all
efforts are wasted. It is important to understand that not all
people care as much about NDT as do professionals in the
industry, but they really appreciate the fact that they stay safe
when they are on an airplane, a rollercoaster and so on. Prepared
technicians in the workforce are exactly what the industry needs,
and preparing students to enter the workforce is what training
centers and schools are doing now so that when the technician
begins working in the industry, they are more capable of problem
solving as well as technically applying the principles that they
have learned during their training time. Practical training is the
best way for students to learn what they need to know. Therefore,
pairing the practical applications along with the lecture material
is exactly what these students need in order to be successful in
their careers. h
AUTHOR
Joseph Clasen: Cowley College; (620) 441-5579; e-mail
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to struggle with the material, that means a couple of very good
things: first, that they are in fact focusing on the materials; and
second, if they are indeed working on a practical application
within NDT, they have to learn it to figure it out, so they are
actually setting themselves up to retain more of the information
that they are learning (Cumberland, 2014). As mentioned earlier,
having to become hands off from time to time can become a
challenge. An example would be first lecturing on the material,
and then working together on the practicals that have to
performed. After a class demonstration, the students work in
groups on the laboratory exercises to help solidify the theory and
practical knowledge (Figures 4 and 5). At that point the idea is to
become invisible within the classroom. That does not mean the
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NDT Professional Connections
Products and Services
Professional Connections allow companies to showcase their business cards. Check out the
various products and services on display each issue to see what may be of value to you.
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Programmed Instruction Series
In 2012, Personnel Training Publications began releasing an
updated series of softcover, easy-to-use instructional
booklets, titled Programmed Instruction, which covers the
major nondestructive testing (NDT) methods, aimed at
Level I and II practitioners, in accordance with CP-105
(2011). A set of self-study manuals was originally prepared
by General Dynamics Convair Division in cooperation
with NASA’s Marshall Space Flight Center. Following the
General Dynamics model, ASNT has published its own series
of books that provides the latest information needed to
become completely versed in each NDT method, and prepares
candidates for method exams. A computer-assisted training
program provides an interactive review of the material.
Chapter previews and summaries of key points include quiz
questions interspersed throughout each chapter that monitor
comprehension. Extended explanations of right/wrong
answers to quiz questions are provided. There are extra review
questions at the end of each chapter. In addition, the books
offer more than 50 comprehensive multiple-choice questions
per volume with reference pages for further review of missed
questions.
The computer-assisted training program includes:
easy-to-use navigation; clear learning objectives per lesson;
and streamlined slide content for steady progression through
lessons. Interactive quiz questions are provided for immediate
feedback. In addition, there are links to previous slides,
allowing a quick review of material for missed questions.
Comprehensive self-tests give instant results along with areas
missed for further study.
There are five different methods in the Programmed
Instruction series:
● Radiographic Testing
● Ultrasonic Testing
● Electromagnetic Testing
● Liquid Penetrant Testing (available in 2014–2015)
● Magnetic Particle Testing (available in 2014–2015)
10 · Vol. 13, No. 3

Programmed Instruction Series: Radiographic
Testing
The five-volume Radiographic Testing series was released in
2012 (Figure 1). It offers coverage of CP-105 topical outlines
for Levels I and II Radiographic Testing. There is a volume on
radiographic safety and also material on digital radiography
and computed radiography.
The volumes are broken down as follows. Volume I:
Physics and Principles, written for ASNT by Ramayya
Ramakrishnan, presents an introduction to radiography;
fundamental properties of matter; radioactive materials;
types of radiation; interaction of radiation with matter;
exposure devices and radiation sources; and radiological
safety principles review. Volume II: Safety, written by
Kenneth Marshall, provides personnel safety and radiation
protection; radiation survey instruments; radiation surveys
and survey reports; radiographic work practices; safety and
health issues; biological effects of radiation; exposure
devices; emergency procedures; storage and shipment of
exposure devices and sources; and state and federal
regulations. Volume III: Making a Radiograph, by Daniel J.
Nichols, offers the reader basic principles of radiography;
geometric exposure principles; radiographic image quality;
use of screens and cassettes; radiographic film; math used in
radiography; exposure techniques; fluoroscopic techniques;
radiographic viewing; image quality indicators; and digital
radiographic imaging. Volume IV: Processing and Imaging,
by Matthew Patience, covers film handling, loading and
processing; film quality and manufacturing processes;
darkroom facilities, techniques and processing; manual
versus automatic film processing; film artifacts;
film-handling technique; film filing and storage; film
density; and digital and computed radiography. Volume V:
Radiographic Interpretation, also by Ramayya Ramakrishnan,
goes over indications, discontinuities and defects; manufacturing

Figure 1. Radiographic Testing series.

processes and associated discontinuities; radiographic evaluation and
interpretation of castings and weldments; standards, codes and
procedures for radiography; and contains a glossary.
The Programmed Instruction CD includes bookmarked PDFs of
print volumes and the RT computer-assisted training program. The
training program is divided into 174 lessons that complement the
material presented in the print volumes.

Programmed Instruction Series: Ultrasonic Testing
The books on ultrasonic testing (UT) were released in September
2013 (Figure 2). “These new Programmed Instruction series are a big
step forward,” explained Senior Manager of ASNT Publications
Tim Jones. “This series, which is the first [ASNT-produced]
Programmed Instruction to cover UT, replaces publications that have
since become outdated, while utilizing current technology to allow
for more effective self-study and test preparation.”
Volume I: Ultrasonic Principles and Basic Techniques and Volume II:
Ultrasonic Evaluation and Advanced Techniques were authored for
ASNT by Huidong Gao.

A self-study review for Level I and II candidates, this series
provides in-depth, up-to-date coverage of UT, including time of
flight diffraction, phased array, electromagnetic acoustic
transducers, laser UT and guided wave. A computer-assisted
training program on the CD accompaniment provides an
interactive review of the material in both print volumes.

Programmed Instruction Series: Electromagnetic
Testing
Electromagnetic Testing was written for ASNT by Hussein M.A.
Sadek and released in September 2013 (Figure 3).

Figure 3. Electromagnetic Testing series.

Figure 2. Ultrasonic Testing series.

A self-study review for Level I and II candidates, this volume
provides in-depth, up-to-date coverage of electromagnetic testing,
including eddy current, alternating current field measurement and
remote field testing. A computer-assisted training program on the
CD accompaniment provides an interactive review of the material
in the print volume. h
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Practitioner Profile
Corey Dowell
Corey Dowell is a project manager at
Fugro Consultants in Houston, Texas.
According to Quality Assurance Manager
Jerry Fulin, “Corey is a sharp technician,
with over 12 years of experience in NDT.
He works extremely well with our clients
and the technicians. He is a key player in
the establishment of the great safety
attitude among the employees. Corey
performs assigned nondestructive tasks with confidence and knowledge.
He is intelligible in the NDT methods certified and performs inspections
in a professional matter. He is an excellent mentor, as I’ve seen him stop
work and explain in clear communications to upcoming technicians the
correct way to proceed with tasks at hand.”
Q: How did you first begin your career in NDT?

A: I was in between semesters studying for my undergraduate.
My wife, who was my girlfriend back then, her father
owned an NDT company here in Houston, and I was
looking for employment for just the summer. He put me
through the 40-hour radiation safety training. Then I was
working at one of the local refineries doing turnaround
work, radiography and assisting with other methods. I
didn’t know anything about the industry at all, just had an
opportunity to come in and make some money to finance
my education.
Q: What does it mean to be the project manager at your company?
A: It’s a little bit of a lot of things, basically keeping up
with the day-to-day operations of what goes on for a
full-service NDT lab: bidding work, answering technical
questions, looking over procedures, reviewing
specifications, working with clients and helping them
decide what they need to do, or making sure that what
we do is in compliance with industry requirements.
Also, I work with the technicians in training, ensuring
they understand and giving them guidance. As far as
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operational things, it could be ordering supplies,
scheduling guys for jobs, rearranging schedules if things
change. I’m also the Radiation Safety Officer and safety
coordinator for our office, which has about 50 people. I
oversee the orientation for the new hires, lead safety
meetings and investigate any address near misses or safety
concerns reported by our technicians and employees.
Q: How important would you consider safety in the workplace to
be?

A: We always say, “Safety is a condition of employment,” and
we stand firm to this statement. But when it actually
comes down to how business is conducted, you see that
production and profits drive a lot of what companies do.
We’re fortunate because we’re a service company. We’re
not making cogs or widgets, so we’re not really up against
production as you would be in a manufacturing facility,
like a welding shop, where they have to build or
manufacture something in a certain time in order to meet
a particular deadline. I think it’s a little easier for us. We
have good top-down support for safety. This means our
upper, corporate and global managers, have expectations
on us, limiting liability by working safely. That’s really the
key for safety. Safety accidents can affect of course your
bottom line, but also your future ability to market yourself
or bid for work or get jobs. Ultimately for us the proof
that we’re taking care of our employees lies with how
people find us in the first place. We have a lot of
recommendations from our employees for people to come
and work. A guy will come looking for work and say, “My
brother-in-law recommended for me to come here.” We
have a father-son working here right now. To me, if we
weren’t doing things right, that wouldn’t happen. You
wouldn’t tell your brother to come work at a place that
you felt was unsafe.

Q: What are the changes you have seen in the quality of technicians?

A: You have technicians now that are more apt to ask questions, and
if it’s not right they have a problem with it. They’re saying, “I’m
not just here for a paycheck. I want to do my job correctly, because
there’s a lot riding on this.” And I think you see a lot more of that,
which also comes with education. I see a lot of guys not just
stumbling into the industry, but who have gone and taken courses
on their own at community colleges or technical schools. When
you get those type of people in that are truly interested in what
they’re doing, they have a vested interest in trying to do well and
keep up the integrity of the industry, and I think that’s gotten
easier over the years because the quality of personnel is better.
Q: What are some of the more rewarding aspects of your work?

A: As a manager I like to see when someone gets involved in NDT,
and see them excel. I think that when they’re doing well and
benefitting from their work and all the efforts they’re putting in,
they’re more productive as a technician and a better person to
work around. They help elevate your company, the quality of
your work, the quality of your company’s name. Just to know
that not only are you providing a quality service and doing a
good job for your clients, but you’re also contributing positively
to your corporation’s profits. NDT has been rewarding for me. I
have a college degree, but I chose in the beginning to follow this
route because at the time I thought it was going to be more
worthwhile, and I continue to, especially in these last four years
with our economy. Fortunately, Texas did really well through
that, but I see people making career changes and coming into
our industry. When you see that you feel more comfortable
about what you’ve always done, like you’ve made a good career
choice.
Q: What are some of the technology trends you’re seeing come up?

A: We’re still doing predominantly film radiography, but we’ve
gotten involved with computed radiography and we have some
things going on with advanced ultrasonics/phased array. People
have discussions over computed radiography taking over for film
radiography. I think the technology is limited at this time. That
can be shocking for people to hear, because oftentimes they
think new technology is so exciting. We’ve used it with some
clients who really like it, but I don’t think it’s a full-blown
substitution for film yet. It’s a very situational technology; it
works in some situations and not with others. We’ve found some
limitations with it through our experiences, but you have that
with all NDT methods. The most important aspect of any
technology is the technicians who use it. Training your
technicians and getting them proficient with the technology can
be costly for any company, but is must be done. A company can
have the latest and greatest technology, but it is worthless
without a qualified technician to use it.

ASNT WANTS TO KNOW
How did you come to work in the field of NDT?
I was a Navy certified welder. When the opportunity came to cross
over to the NDT field, I took it to further my knowledge and experience.
–Ledon Watkins, ASNT NDT Level III at L-3 Unidyne

After graduating from high school at 17, I moved out. I quickly
realized that I needed a better paying job than what I had, so I
went to work for a family friend while going to college.
–Michael McGloin, Owner/Level III at NDT Enterprises

In my graduate studies book, Avner’s Introduction to Physical
Metallurgy, which carried a 2-3 page explanation of NDT
methods, I was particularly interested in UT.
–Satish Kumar Janipalli, Quality Inspector, Vendor
Surveillance Group at Transocean

Crossed over from a related field

11%
5%
32%
22%

Went through formal educational
training
Family or colleague got me into it

27%

Did an apprenticeship
Other

TNT · July 2014 · 13

PRACTITIONER PROFILE | Corey Dowell
Q: What are some of the challenges you have faced in your work?

A: One of the biggest challenges is that not all NDT companies
operate on the same playing field when it comes to doing a
quality job in accordance with codes and standards. Our industry
has its standards and codes, and our customers trust us as the
experts to make sure the work is being done right. In a lot of
cases it’s not, which exposes not only the company that’s doing
the work to liability, but also the company that the work is being
done for. You see a lot of that, where companies may think, “I
hired these experts to do this NDT work. They know what
they’re doing, so I’m covered if something happens.” And that’s
just not true. So I think the biggest challenge is to make sure
that, if your client can go and get work done at half the price
that you’re charging, how do you convince them that what you’re
doing is right and what somebody else is doing isn’t in their best
interest? Other companies can underbid you really easily if they
aren’t producing code quality inspections. Unfortunately, some
clients only care about the bottom line, how much a service
costs. They don’t care if it’s done right, or in accordance with
the right spec, if it was accepted correctly, or even if the
technicians who did the work were qualified. They just have a
report that says it’s good and done at a cheap price. But, that’s a
dangerous situation for any company.

NOW AVAILABLE DIGITALLY
ASNT members can visit asnt.org and click the cover of the latest
issue to log in and read the latest Society updates, industry news
and technical papers. New issues go live at the beginning of each
month and include active content like video and hyperlinks.
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Q: Are you seeking additional certification on top of your ASNT
certification in RT, MT, PT and ACCP Level II in RT?

A: I’ve taken some prep courses for the Basic Level III. I’ll
probably be taking that within the month, and then I’ll start on
the individual Level III certifications for the methods that I’m
qualified for.
Q: What are some of your longer-term goals?

A: I would like to see our technology increase and the types of
services that we offer expand. I would like to continue to try to get
quality technicians and technicians that are familiar with the
different technologies and work with people that have experience
with the higher-end technologies. It’s good to have the higher-end
technologies because you’re able to groom technicians and bring
them up from the bottom so they have continual growth
opportunities. They learn one method, certify in it, and then they
take the next step and become a CWI or higher-end UT
technician. That’s definitely something that we need to continue to
offer, opportunity for employee development. Personally, I want to
continue to see the company grow as far as number of technicians,
service lines and clients. As long as we continue to offer a good
service, I’d like to see our 50 people turn into 150 people. h
Corey Dowell can be reached at cdowell@fugro.com.

Crossword Challenge | Weld

Testing

Content adapted from the Nondestructive Testing Handbook, third edition
1

2
3

4

5
6
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9
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14

16

15
18

17
19

20

21

1. A group of gas pockets or voids, inside or on the surface of weld
metal.
2. For aerospace structures, a particular weld routinely inspected with
ultrasonic testing is the ________ stir weld.
5. _______ joint penetration leaves an unfused area – the weld does
not completely penetrate the joint.
6. A base metal separation that occurs in plates and other rolled steel
exhibiting a high nonmetallic inclusion content is called a
________ tear.
9. Boring of pipe inside diameter to correct out of roundness caused
by manufacture.
10. The materials joining process that produces coalescence of
materials by heating them to acceptable temperatures.
11. A structure being welded is said to be ________ with respect to
ground and this serves to aggravate the acoustic noise problem.
14. _______ strikes are caused by unintentional rapid heating of the
base metal or weld metal and subsequent rapid cooling of the
molten material.
16. A ______ crack is a type of surface discontinuity caused by sudden
cooling from elevated temperature.
18. The term _______ cracking is applied to several varieties of weld
metal and HAZ cracking, all of which occur at elevated temperatures.
12. parallel
13. slag
15. blistering
17. crater
19. cambridge
20. blowhole
21. increases

Down
1. porosity
2. friction
5. partial
6. lamellar
9. counterbore
10. welding
11. floating

14. arc
16. quench
18. hot

1. The ______ image quality indicator first functions in a thickness
mode, the thickness being a percentage of the weldment thickness.
3. This type of wear occurs when particles in a fluid or other carrier
slide and roll at relatively high velocity against a surface.
4. The typical crack will appear as a narrow, irregular line when clearly
detected in one of these.
7. A groove formed at the toe or root of a weld when base metal is
melted away and left unfilled by weld metal.
8. The _______ dye liquid penetrant is widely used for the inspection
of weldments in both the shop and in the field.
9. Fillet welds may have a flat, convex or _______ face.
10. These tracks are parallel slag lines that correspond to weld bead
width.
12. Lack of fusion is usually oriented ________ to the direction of
welding, the test indication often appearing at or near the toe of
the weld.
13. In welding techniques using flux, _______ removal is required after
each pass or after each stop, if welding is interrupted during a pass.
15. Hydrogen _______ occurs when hydrogen ions from corrosion
diffuse through the plate and collect around a void or inclusion.
17. A ______ crack, typically star-shaped, occurs if the heat of the
electrode is removed too soon at the point where a weld is
terminated.
19. One of the most common welding gages is known as the ______ gage.
20. A ________ is found where gas pockets have reached the surface of
the weld pool but do not fully escape before solidification takes place.
21. In general, hot cracking is associated with steels having high sulfur
content and the effect is accentuated as carbon content does this.

Down

Across
1. plaque
3. erosive
4. radiograph
7. undercut
8. visible
9. concave
10. wagon

Across
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