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FOCUS

Notes on Toroidal Fields

N

NDT practitioners, especially those
working in aerospace, who perform
magnetic particle inspection on ring
or disk shaped parts may have an
opportunity to use a method called
toroidal magnetization. Because the
use of a conventional bench type
machine in the normal manner
presents certain problems, including
the possibility of arc burning or
hazardous part handling operations,
the use of a toroidal field presents a
practical alternative. This article
gives a description of how a
toroidal field is generated and how
it is used.
In mathematics, a toroid is a
doughnut shaped object, such as an
O-ring. In the NDT world, it
describes the shape of the magnetic
field encompassing a test piece
during a specialized test method
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using certain types of coil. When a
ring or disk shaped part is put into
the field of the coil, the magnetic
field flows in the direction defined
by the right hand rule, a technique
for visualizing the relationship
between a flowing current and its
induced magnetic field. When the
right hand is closed in a fist and the
thumb is extended in the direction
of current flow, the coiled fingers
represent the direction of the self
induced magnetic field (ASNT
2008, 231). When the coil is
suddenly de-energized, the field in
the part quickly collapses, and this
collapse generates a current that in
turn generates a toroidal magnetic
field surrounding the part (Fig. 1).
The magnetic field is the result of
the current flowing
circumferentially through the test
piece.
A coil can be thought of as a
magnetic battery. The coil stores the
energy of a magnetic field that has
been converted to an electric
current by a change in the field. As

children, some of us may have
created a simple electromagnet by
wrapping numerous turns of wire
around a nail or bolt and then
touching the ends of the wire to the
poles of a battery. The unpleasant
shock we experienced upon
disconnection from the power
source was the result of the
collapsing magnetic field and was
far in excess of what the battery
was capable of producing (Perkins
1896; Schwarz 1990, 198; Hayt
1981, 328).
FOCUS continued on page 2.

Figure 1. Toroidal magnetic field used in
magnetic particle testing as noncontact
means to reduce potential for arc
burning.
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FOCUS continued from page 1.

Purpose

In most cases, the purpose of using
toroidal magnetization is to create a
noncontact type of magnetic induction to
eliminate the possibility of arc burning that
may be produced by a direct contact shot.
As a side benefit, inspection can often be
performed in one step compared with
other methods that might require multiple
inspection steps, because the magnetic field
is uniform and completely encompasses the
part (assuming uniform part geometry).
Theory

With the above description in mind, it is
important to note that although related, the
primary magnetizing field produced by the
coil does not actually create the toroidal
field in itself. The toroidal field is created
by the current produced when that coil
field collapses. In simple terms, the
sequence of events for developing a
toroidal field can be described as follows:
1.Primary effect - magnetizing current
(mag shot) produces a field surrounding
the part.
2.Secondary effect - circumferential
current flow is developed within the test
piece by the collapsing field.
3.Tertiary effect - strong toroidal magnetic
field is created as a product of the
secondary current flow within the part.
4.Discontinuities perpendicular to the field
direction within the part may now be
detected.

This is a transformer technique in its
simplest form (Schwarz 1990, 198; Hayt
1981, 328). Since direct current will not
pass through a transformer, there must be
a moving or time varying field to make this
technique work. Because it happens quickly,
almost instantaneously, it is the collapsing
field that provides the time varying
component. Without this, there is no
secondary (eddy) current flow and no
toroidal field. There must be a proper
2 · Vol. 12, No. 4

magnetic coupling between the primary
winding and the effective secondary
winding (test piece) to achieve this effect.
Figure 2 illustrates the dynamic condition
that arises when a magnetic field moves or
collapses in relationship to a ring. Without
that collapse, there is no resulting
secondary (eddy) current induced in the
ring that is necessary to create the toroidal
field shown in exaggerated form as the
blue lines in Fig. 2 (Hayt 2001, 323). For
simplicity, the magnet moving up and down
(time varying) in Fig. 2 represents the
primary effect in the example. However, we
can just as easily substitute the flux field
generated by the coil on our wet horizontal
or mobile power pack as it collapses.
In order to concentrate the flux and
make it perform more efficiently, we can
insert a high permeability, low retentivity
ferromagnetic laminated core through the
part as shown in Fig. 3 (Lide 2002, 12-117).
The laminated core holding the test sample
is then placed within the coil. Note that the
laminated core does not need to be
centered within the coil or work piece and
it is often preferable for it not to be
centered due to the magnetic inverse square
losses that can occur with distance. In this
picture the laminated core is shown resting
on the head and tailstock V rests, but that
circuit is not energized.
The circulating current flows within the
part and the core only during movement of
the magnetic field. This is the sequence.
When the coil is energized, a longitudinal
field flows in the laminated core and to
some extent in the part. When the coil is
de-energized, this field collapses and
induces a circumferential current into the
part (red arrows, Fig. 1). This in turn
induces a strong toroidal field surrounding
the part in a radial direction (blue arrows,
Fig. 1).

often more desirable because it is easy to
use and has lower current requirements.
Most of the same application
considerations apply, however these fixtures
are generally more forgiving in usage. A
typical example of the tabletop transformer
fixture (Fig. 4) is usually connected to the
wet horizontal machine’s head and tailstock
using a standard clamp block, making
hookup easy and quick. The fixture also
makes it easy to utilize the wet continuous
method and can be removed from the
machine when not needed. Larger
freestanding transformer fixtures are
available for use in special cases.
Figure 4 shows a side view of a tabletop
(closed loop) transformer fixture with a
FOCUS continued on page 4.
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Figure 2. Secondary current is induced in
ring only as result of movement of
magnetic field of bar magnet in relationship
to ring. Induced current in ring creates
toroidal field (blue lines).
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Alternate Fixture Types

One alternate choice to the use of an air
core or machine coil is a simple
transformer fixture. This type of fixture is

Figure 3. Magnetic flux during magnetizing
pulse is concentrated in core inserted
through test object.

INBOX
Q. Can a UT Level III certify a Level II
in phased array or time of flight
diffraction (TOFD) ultrasonic
testing? M.S.
A. Yes. Phased array and time of
flight diffraction are techniques
which fall under the ultrasonic test
method and according to the 2011
edition of Recommended Practice
No. SNT-TC-1A, as long as the
person being certified holds
currently valid ultrasonic testing
Level II certification and the UT
Level III follows the SNT-TC-1A
guidelines for these techniques,
then they can certify the Level II
in these techniques. The last
sentence of paragraph 4.3.3 of
the 2011 SNT-TC-1A states, “The
NDT Level III, in the methods in
which certified, should be capable
of training and examining NDT
Level I and II personnel for
certification in those methods.”

Q. I have an inspector who is technically
colorblind. We work within the
parameters of SNT-TC-1A, 2011
edition. If we are not performing
radiographic interpretation or
radiographic inspection, does this
allow him to perform weld
inspection? He does not have any
difficulty determining weld quality,
or MT testing results, as we use a
white contrast background for testing.
Would you please give us a
determination, as we wish to remain
compliant to API 4F, which
specifically calls out SNT-TC-1A.
A. SNT-TC-1A: 2011, paragraph
8.2.2, Color Contrast
Differentiation, states, "The

examination should demonstrate
the capability of distinguishing
and differentiating contrast among
colors or shades of gray used in
the method as determined by the
employer.”

Your company written practice
should not only describe the
means you use to determine color
contrast differentiation, but
should also describe what
additional testing you will do in
the event that a person is found to
have a color deficiency. Many
companies will have a color
deficient person perform tests
using the materials they will be
using in production work to
demonstrate that they can see the
contrast between indications and
the background, and document
that in that person's certification
file. Inquiry 83-6 asks if the
Ishihara Plates can be used for
radiographers and the Response
was yes, and 86-1 asks if the two
supplementary tests listed there
are sufficient, and the response
was that the methods described
did meet the SNT-TC-1A
guidelines.

I do not know of an eye test that
specifically addresses shades of
gray, which may be why the
Interpretation Panel agreed that
the Ishihara Plates are acceptable
for that purpose, as gray is a color.
Respectfully,
James W. Houf,
Senior Manager, ASNT Technical
Services Department

E-mail, fax or phone questions for the
“Inbox” to the Editor:
hhumphries@asnt.org,
fax (614) 274-6899,
phone (800) 222-2768 X206.

Are you interested in becoming a
contributor or reviewer for
The NDT Technician? ASNT
publication activities earn renewal
points in the following programs:
• ACCP Level II,
• ACCP Professional Level III and
• ASNT NDT Level III.
Contributors of published articles
(1,000+ words) earn 3 points;
short articles or items for
“Working Smarter” earn 1 point.
If you have a topic you’d like to
see published in TNT, contact the
editor:

Hollis Humphries
(800) 222-2768 X206
hhumphries@asnt.org
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Equipment Application Considerations:

FOCUS continued from page 3.

The following is a frequent comment. “My
three-phase machine has a quick break
feature, so I have a moving waveform.”
While it cannot be said that this statement is
false, it is helpful to look a bit deeper into
what the time varying component of the
waveform actually is. The time varying
component of the waveform is the collapse
of the field at quick break. It is not the
length of the magnetizing pulse. The
collapse of the field at quick break is the
only portion of the waveform that will
create the eddy current flow. The graph in
Fig. 5 illustrates an actual three-phase
current waveform on a magnetic particle
inspection machine obtained using a digital

ring shaped part ready for inspection. Note
that both the primary and secondary
winding are in close proximity to the core.
This allows tighter magnetic coupling than
can be produced by an air core coil, thus
increasing efficiency and reducing the
amount of current needed. Usable
alternating current produced in the
secondary winding is the direct result of
the changing magnetic flux within the
magnetic core of the transformer (Schwarz
1990, 199). The flux path reverses 120
times per second when fed with a 60 Hz
alternating current waveform. Without this
time varying component no current will be
induced into the secondary winding or part.
Primary winding

Core
Test object becomes
secondary winding

storage oscilloscope. This waveform
represents the ideal conditions to be
achieved; a rapid rise with no overshoot,
stable output, and rapid fall conditions
including the quick break pass condition.
The graph is scaled so that each major
division on the horizontal axis represents
100 ms, with a magnetizing value of
3500 amps direct current (average response).
From a practical standpoint, the only real
moving portion of this waveform is the
ramp up, which allows the coil to store
magnetic energy and the ramp down, (the
quick break portion) which allows the stored
magnetic energy to collapse into the ring,
generating the eddy current and creating the
desired toroidal field. This means the
effective working time of the mag shot in
this example is approximately 10 to 20 ms,
no matter how long the actual pulse length.
Technique Considerations

Due to the number of variables involved
and differences in machinery, the technique
should not be considered transportable to
any other than the same make and model
of equipment (and fixture style) on which
the technique was originally developed.
References

Figure 4. Table top, closed loop transformer fixture showing close proximity of primary and
secondary (ring shaped test object) windings with core. Current and magnetic field within
part illustrated in Fig. 1.
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Figure 5. Ideal waveform conditions: (a) rapid rise, no overshoot, stable output, and rapid
fall condition; (b) enlarged view of three-phase ripple on waveform peak with all phases in
balanced load condition.
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FYI

An Old Subject Revisited: Ultrasonic Examination of Weldments —
Welding Processes and Configurations with Associated Discontinuities
by Jeffrey L. Garner*, Ronald T. Nisbet*, and James W. Houf†

U

Ultrasonic weld examiners require knowledge of how welds
are fabricated, knowledge of the weld configuration, and the
typical discontinuities which might be found in each
process. This article explains the most common weld
processes encountered in field ultrasonic examination
situations and describes the type and location of the
associated discontinuities.
Welding is a fabrication “joining process producing
coalescence of materials by heating them to the welding
temperature, with or without the application of pressure or
by the application of pressure alone, and with or without
the use of filler metal” (AWS 2010). Filler metal is “the
metal or alloy to be added in making a brazed, soldered, or
welded joint” (AWS 2010). In some welding processes no
filler metal is used (autogenous) and the weld is formed by
melting the edges of the two pieces of base metal together.

welding. Gas metal arc welding creates a weld puddle using
an electric arc formed between a solid bare wire and the
work. The wire is continuously fed from a spool through a
welding handle commonly called a gun. Shielding is
obtained from an externally supplied (usually inert) gas that
is fed through the torch around the filler wire. Gas flow and
wire feed are started by squeezing the trigger.
(a)
Electrode

Arc
Weld

(b)

Welding Processes

The following are the most common welding processes
encountered in the work place where ultrasonic testing may
be required.
Shielded Metal Arc Welding (SMAW). Sometimes referred to
as stick welding, shielded metal arc welding uses the heat of
an electric arc between a covered metal electrode and the
work (Fig. 1a). As the electrode and flux are melted off, the
molten metal forms the weld puddle and the flux creates a
shielding gas that prevents air from mixing in with the
molten weld metal. As the flux residue cools, it forms a
hardened, glass-like coating called slag.
Gas Metal Arc Welding (GMAW). Gas metal arc welding
(Fig. 1b) is sometimes referred to as metal inert gas or MIG

*QUALSPEC; IESCO LLC – International Energy Services
Company; 3445 Kashiwa St., Torrance, CA 90505;
(310) 257-8222, fax (310) 257-8220; jgarner@qualspecgroup.com,
rnisbet@qualspecgroup.com.
† ASNT; PO Box 20518, Columbus, OH 43228; (800) 222-2768;
jhouf@asnt.org.

6 · Vol. 12, No. 4

Shielding
gas

Gun
Shielding
gas
Electric arc

(c)

Welding wire

Trigger
Filler wire

Gas

Filler metal
Tungsten inert gas or TIG torch

Welding
cup
Gas
Tungsten
electrode

(d)
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Figure 1. Common welding processes where ultrasonic
testing may be required: (a) shielded metal arc; (b) gas metal
arc; (c) gas tungsten arc; (d) submerged arc.

Flux Cored Arc Welding (FCAW). Flux cored arc welding

Weld Configurations

uses the heat of an arc between the continuous tubular filler
wire electrode and the work, similar to gas metal arc welding.
Shielding is obtained from a granular flux contained within
the filler wire.
Gas Tungsten Arc Welding (GTAW). Sometimes referred to
as tungsten inert gas or TIG welding, gas tungsten arc
welding uses an electric arc between a nonconsumable
tungsten electrode and the work (Fig. 1c). Shielding is
obtained from an inert gas that flows through the gun
around the tungsten electrode. While the weld can be made
by melting the two pieces of base metal only (autogenous
welding), filler metal is usually added manually.
Submerged Arc Welding (SAW). Submerged arc welding
(Fig. 1d) uses the heat of an electric arc between one or
more welding wires. The work is all buried under a shielding
blanket of granular flux. In an automated system, if proper
parameters are used, the entire welding arc is contained
under the flux coating and the operator does not need to
wear a welding shield. The flux that is not converted to slag
by the welding process can be recovered and reused.
(a)

(b)

Lack of Sidewall Fusion (LOSWF). Lack of sidewall fusion

occurs when the molten weld metal does not fuse into the
sidewall of the original weld groove. This results in a
smooth walled void along the edge of the weld (Fig. 3a).
Interbead Lack of Fusion (IBLOF). Interbead lack of fusion
occurs when successive weld passes fail to tie in with
preceding weld passes (Fig. 3b).
Incomplete Penetration (IP). Incomplete penetration (Fig. 3c)
in a single-V weld occurs when the root pass fails to
FYI continued on page 8.
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Welding joints are formed by welding two or more work
pieces, made of metals according to a particular geometry.
The five types of joints referred to by the American
Welding Society are butt, corner, edge, lap, and tee. These
configurations may have various alternate configurations at
the joint where actual welding can occur. Figure 2 illustrates
commonly encountered butt welding configurations.
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Figure 2. Common butt joint configurations: (a) single-V; (b) single-V with backing; (c) double-V; (d) single-bevel;
(e) double-bevel; (f) single-J; (g) double-J; (h) single-U.
(a)

(b)
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Figure 3. Typical welding discontinuities: (a) lack of sidewall fusion; (b) interbead lack of fusion; (c) incomplete penetration in
single-V and double-V welds; (d) porosity; (e) slag inclusions; (f) cracks.
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Table 1. Welding processes and related discontinuities.
Welding
process

Typical
applications

Discontinuity
type

FCAW

pipe welds
plate welds

LOSWF, IP, porosity, slag,
cracks

Porosity can occur when shielding gas is blown away from
molten weld puddle or when welding wire is contaminated
(usually by rust or excessive oil, which picks up dust and other
contaminants).

GMAW

pipe welds
plate welds
nozzle welds

LOSWF, IP, porosity, cracks

LOSWF and IP due to insufficient current/voltage. Automated
pipeline welds require very tight parameters. Austenitic welds
are prone to porosity due to shielding gas variables.

GTAW

pipe welds
plate welds
nozzle welds

LOSWF, IP, porosity, cracks

Porosity is possible due to gas backing turbulence. Tungsten
inclusions caused by tungsten electrode touching weld puddle.

SAW

butt welds

LOSWF, IP, porosity, slag,
cracks

Slag and lack of fusion are primary discontinuities.

SMAW

pipe welds
plate welds
nozzle welds

LOSWF, IP, porosity,
slag, cracks

Cracks will be stress induced (delayed cracking) and hydrogen
induced cracking. Porosity caused by poor welding technique.
Field welding of repairs can cause chevron cracking.
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Nozzle Welds

(a)

(b)
Partial
penetration

Nozzle

Nozzle welds (configurations where a pipe or other type of
fitting enters the shell of a vessel) are another area of
concern (Fig. 4). There are two common nozzle weld
configurations. The first occurs when the pipe butts against
the shell. This is often termed as a set on fit up. The second
configuration occurs when the pipe fits into the shell. This

Nozzle

Shell

Shell

(c)

(d)
Nozzle

completely penetrate through the bottom of the weld
groove, leaving a sharp notch at the base of the weld.
Incomplete penetration in a double-V weld occurs when the
root pass of the second side weld does not fully penetrate
the root pass of the weld on the opposite side of the part.
Porosity. Porosity is a volumetric discontinuity consisting of
trapped gas bubbles (Fig. 3d). This can occur when the
shielding gas is blown away from the welding arc allowing
air to mix into the weld puddle, or when gasses formed by
contaminants do not reach the weld surface before the weld
metal solidifies. Multiple pores in a small area are referred to
as cluster porosity.
Slag Inclusions. Slag inclusions are another type of
volumetric discontinuity that occurs when molten slag (the
debris left over from melted flux) is trapped in the weld
before it can rise to the surface before the weld metal
solidifies (Fig. 3e). This nonmetallic discontinuity is usually
irregularly shaped and may be located anywhere in the weld.
Slag inclusions may also result from poor cleaning of
previous weld passes.
Cracks. Cracks are irregularly shaped linear discontinuities
(Fig. 3f) that can occur during the welding process, a short
time after the weld is completed (hydrogen or underbead
cracking), or while the welded part is being used (service
induced cracking). Cracks occur when the stresses on the
part exceed the part’s ultimate tensile strength, tearing the
part, which results in a crack. Table 1 provides a matrix of
typical discontinuities associated with each process for
technician reference.

Clearly knowledge of the weld configuration and weld
preparation are important information in the
characterization of ultrasonic indications. For example, early
double bevel and double-V welds were designed at less than
100 percent efficiency and the face (as in Fig. 4d) was
intentionally left unfused. If knowledge of a design
parameter such as this is lost over time or the inspector is
unaware of it, the weld will be rejected for lack of fusion.

Nozzle

FYI continued from page 7.

Comments

Shell

Partial
penetration
Shell

Figure 4. Nozzle weld configurations: (a) full penetration,
set on; (b) partial penetration, set on; (c) full penetration,
set through; (d) partial penetration, set through.

is known as a set through configuration. The inspector must
have knowledge of the weld configuration in order to
identify the discontinuity type and differentiate it from an
indication reflector that may be the result of part geometry.
The configuration of the nozzle to base material will vary
around the nozzle.
Conclusion

Information supplied in these articles is based upon the
personal experiences of the authors. This information
applies to welded equipment in refineries, power plants and
pipelines. The material being welded is primarily carbon
steel or alloys of steel. These guidelines for successful
detection and sizing of discontinuities may not apply to
structural welds.
There is an increasing requirement in the petroleum,
chemical and power plant industries to require technicians to
pass performance demonstration tests. The information
presented in this article should assist in successful completion
of these tests.
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PRACTITIONER PROFILE

Mark Behal

M

Mark Behal is the recipient of the Lou DiValerio Technician of the
Year Award for 2013. This award is made annually to an individual
demonstrating exceptional merit as an NDT technician or in service to
the Society. Mark joined ASNT’s Cleveland Section in 2003 and has
served as an officer in each of the positions on the Section’s Board of
Directors since that time. Mike Sparrow, current Section Chair, says
Mark “steps up to the plate.” He has been particularly successful as the
Program Vice Chair, the position responsible for acquiring and
scheduling technical presenters for the monthly meetings. “This is by far
the hardest board position even with input and suggestions from fellow
board members: it needs to be a one-man show for the scheduling and
juggling necessary to bring the programs together.” Mark has done this
“on his own time, after work, by phone” without exception for four years.

Q: How did you begin your career in NDT?

A: I was in a work-study program in the tenth grade in high
school. A full-service NDT lab in North Royalton, Ohio
was looking for students to help them out part-time on
evenings or weekends. I worked for them in the 10th, 11th,
and 12th grades and I continued to work for them when I
finished high school.
Q: How did you obtain your certification and training?

A: Carl Becker, my first employer emphasized training. It was
mostly in-house but we were also sent to ASNT’s
Cleveland Section to get our classroom hours for Levels I
and II in the basic methods — MT, PT, RT, UT, and VT. I
did go through those classes and got Level II status but
currently, I’m just doing RT.
Q: Are you conducting inspections in a lab setting?

A: Yes, I work in a lab. We used to do field work years ago
but due to 9/11, the licensing to take Cobalt and Iridium
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sources into the field became more expensive. My current
employer decided that field work was no longer practical
or the right situation for us. I’m on the floor and I’m
shooting the parts and interpreting the film myself. I also
do training. I work with the new people for several months
before we lead them off into another job or project. Over
the years, I’ve helped to train many of our new employees.
Q: Will you describe your work day for us?

A: Well, my supervisor lines up the work — what has priority
for that day. I get my paperwork, collect the parts and start
X-raying them. As I complete each job, I read the film out.
Q: What kinds of parts are you typically inspecting?

A: It varies widely. For example, we inspect land based turbine
blades, similar to the blades used in airplane engines, but
these go into engines that will be installed into skyscrapers.
The engines function like a backup generator. During peak
energy times, they start up to provide sufficient power for
the building. The blades are anywhere from a couple of
inches to three feet tall and can weigh up to 150 pounds
each. Basically, we’re looking for tungsten inclusions. The
blades spin at a high rate of speed. If there’s an inclusion,
the blade will be out of balance and that will cause it to
vibrate. Another example would be tires — both new and
old. The used ones are usually inspected because the tire
has failed or ruptured and caused an accident. We X-ray the
belt package, the steel belts in the tire tread, to determine if
the tire failed because of a manufacturing defect. There’s
also a outfit that makes sewer pipes with probes that
monitor flow. These are castings and we’re inspecting them
prior to their being placed into service. We’re looking for
gas holes or inclusions that would make them leak. In
general, if it’s a weldment, we’re looking for lack of
penetration, lack of fusion, cracks, and inclusions. If it’s a
casting, we’re typically looking for things like porosity,
shrinkage or hot tears.
Q: Are there different setups based on the size of the test piece?

A: Yes, we have low energy equipment, which would be X-ray
machines and we have linear accelerators, which are like
two or four million volts. We can go up to about 12 inches
of steel with those. We have up to a ten-ton capacity. Our
largest X-ray cell has a door. The truck comes into the bay
and we just crane the load right off the truck and into the
room. The cell has concrete walls that are three feet thick
and a target wall that is eight feet thick.

Q: What kind of safety precautions must you adhere to?

A: Our RSO (radiation safety officer) does a very good job of
putting that in place. We are all certified through IRRSP
(Industrial Radiography Radiation Safety Personnel). Per
our agreement state, which is Ohio, we all have to be
cardholders. We also have an internal radiation safety
program.
Q: What codes or standards are relevant to your work?

A: We don’t deal with just one. Each customer is different. We
don’t see them all every day but, over a year, we’ll see more
than 300 different customers. So — they vary from
ASME, AWS, MIL-STD 271 to Pratt & Whitney or
General Electric specifications.
Q: How is the inspection procedure established?

A: A majority of our customers tell us what the procedure
and the acceptance for the specific part will be. My
supervisor works with the client and, based on the
specifications, will do the quoting and line up the jobs —
when the product will arrive or leave. Then he brings it
down to us technicians on the floor.
Q: When a customer brings a part to you, do they bring drawings
or diagrams with it?

A: Some parts do require drawings. Certain areas or zones of
a part can be more critical and may need a different
tolerance from the rest of the part. The blueprint would
spell that out.

capable technicians and people out there in the NDT
family. But it’s difficult to find someone willing to take the
time to volunteer.
Q: How has your Section membership benefitted you?

A: It’s a good way to see what’s going on in NDT — what
others are doing in their field or industry sector.
Q: What are the biggest challenges in your work?

A: Sometimes, it can be repetitive. We typically see different
parts each day but there are those projects when we may
see the same part for a week. But, we don’t see the same
part every day forever.
Q: What’s the most rewarding aspect of your work?

A: At the end of the day, I know the parts I inspect are safe
and hopefully, they won’t cause death or injury.
Q: Any advice for someone considering a career in NDT?

A: It’s a good career path with good opportunities for
advancement for as far as you want to go. You can be a
technician, a supervisor, a lab manager, or a quality
engineer. Get your foot in the door and there are lots of
directions you can go. It’s up to you.
You can reach Mark Behal at (440) 888-1610.

Q: What’s been your most interesting application of NDT?

A: Years ago when we were still doing field work, we would
go to an amusement part on Lake Erie to X-ray the roller
coaster rails. The cars run on a rail or track that is a pipe
with welded sections — each section is butt welded to the
next. They had a lift to go up on and we took our iridium
source with our film and wrapped the film around the
weld and X-rayed it. We did find cracks once in a while.
They repaired the welds and we would X-ray them again.
Q: What areas of NDT would you like to learn more about?

A: Eventually, I’d like to become a Level III in radiography.
I’d like to know more about CR. It’s still a few years off
for us but eventually it will have its application for us.
Q: Have you ever had a mentor — someone that gave you the
benefit of their NDT experience?

A: Yes, Carl Becker. He hired me out of high school. I owe
him a lot. He showed me the ropes; taught me a lot about
NDT. If it weren’t for him, I wouldn’t be where I am now.
Q: Describe your activities in ASNT’s Cleveland Section.

A: I joined the Section in 2003 and I’ve been on the board
continuously since then. I’ve gone through all the chairs. I
think I’ve been president twice. It’s hard to find new
blood, which is kind of a shame because there are a lot of
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