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Focus

fatigue action during service or the
removal or insertion of the bolt (Fig. 1).
(d)

(a)

Eddy Current Testing of
Fastener Holes*

(c)

(b)

common application of eddy
current testing in aircraft
structures is the detection of
cracks in fastener holes, or
walls. Cracks are usually generated by
fatigue, stress corrosion or a combination
of the two. Though the progress of cracks
is often slow in the initial stage, their
early detection can prevent catastrophic
failure.

A

Fatigue Cracks
Fatigue cracks are usually caused by cyclic
tensile loading of a structure at stress
levels that are lower than those required
for permanent deformation. Because
stress is concentrated at areas of localized
weakness, fatigue cracks often initiate at
points such as holes. The cracks typically
propagate normal to the direction of the
maximum applied tensile stress.
There are two principal types of
fatigue. High-cycle fatigue (HCF) occurs
when the degree of stress applied is low
compared to the ultimate tensile strength
of the material but the frequency (cycles)
in which it is applied is very high.
Low-cycle fatigue (LCF) occurs when the
degree of stress applied is high compared
to the ultimate tensile strength of the
material but the number of stress cycles in
which it is applied is very low.

Stress Corrosion Cracks
Stress corrosion cracking occurs when a
susceptible material is subjected to the
combined influences of tensile stress and
a moist corrosive environment. The tensile
stress may be either an applied stress or a
residual stress. When combined, stress
corrosion cracking and corrosion fatigue
result in rapid crack growth.

(e)

Hole Wall Finish and Dimensions
Hole wall finish and hole dimensions
influence both the occurrence and the
detectability of cracks in fastener holes.
Hole wall damage such as scratches,
chatter and grooves created during
manufacturing can create additional stress
concentrations at the hole wall and
provide preferred sites for crack initiation.
Loose fitting bolts caused by oversize or
out-of-round holes allow movement in
the area of the hole that results in fatigue
action. Because severe damage to the
hole wall produces eddy current
indications that may not be separable
from crack indications, these conditions
can influence testing reliability. Excessive
lift-off from out-of-round conditions can
also mask indications from cracks. All of
these conditions can occur as the result of
manufacturing processes on the hole,
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Figure 1. Strip chart indications obtained
from typical discontinuities during eddy
current bolt hole tests: (a) scratch, (b) crack
or corrosion, (c) corrosion, (d) conductivity
variation and (e) nonperpendicular hole
axis. Deflections to left indicate downscale
meter deflections.

Edge Effects
Many cracks in fastener holes occur at or
near the edge of the hole (Fig. 2).
Adjoining structures, nonuniform
countersink and deburring radii, and
damage at hole edges all increase
background noise and decrease the
signal-to-noise ratio. This leads to a
Focus continued on page 2.
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general loss in detectability. Further effects
on crack detectability result from the
presence of other metals adjacent to the
hole edge. Countersunk surfaces adjacent
to hole edges also limit eddy current testing
by manual techniques.
(a)

Crack

(c)
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•
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(d)

Figure 2. Typical locations of cracks adjacent
to fastener holes: (a) top; (b) middle;
(c) bottom; (d) on beveled surface.

Lift-Off Compensation
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The lift-off adjustment for bolt hole testing
is dependent upon surface quality and
dimensions of the hole. The optimum lift-off
adjustment is that which just suppresses
lift-off variations within the hole, but does
not suppress crack indications. Excessive liftoff compensation can reduce sensitivity and
increase noise. When using unshielded
probes, specific amounts of lift-off
adjustment can be obtained by using a shim
between the coil of the bolt hole probe and
the hole wall. The thickness of the shim
must equal the amount of lift-off
adjustment desired and must be relatively
tough to prevent tearing during insertion
and removal of the probe. Thread seal tape
is required for this purpose. Lift-off
adjustment is usually performed in the hole
at a point from the edge or at the center if
the part thickness is less than 0.5 in.
(1.27 cm) thick. More tolerance in lift-off
adjustment settings is permissible when
using automatic scanning equipment or
shielded probes. Note that performing a
lift-off adjustment by pushing the coil away
from the hole wall can lead to indefinite
amounts of lift-off adjustment and should
be used with caution.
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Tech Toon
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Hollis Humphries, TNT Editor
PO Box 28518, Columbus, Ohio 43228
(800) 222-2768 X206; fax (614) 274-6899
<hhumphries@asnt.org>
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No one understands NDT humor better than the individual
that practices it daily. TNT is most grateful to ASNT member Bill
Hinz for sharing his insight and artistic skill in the “Tech Toon”
below. If you have an idea or incident you’d like to share as
content for the “Tech Toon,” contact the editor.
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In 1966, the Federal Government enacted the National
Historic Preservation Act. Though not a mandate, Section 106 of
the NHPA requires that any planning or decision making
concerning federally owned or controlled properties must take
preservation into consideration. This entails a Section 106 review
process for any proposal that requires federal permits, licenses or
approval or that receives federal funds, grants or loans. This
legislation covers diverse projects that range from highways and
housing developments to cell tower construction. Extensive
technologies, such as predictive modeling and nondestructive
testing techniques, are used to avoid areas where archaeological
sites might occur. The noninvasive characteristics and cost saving
efficiencies of NDT are thus particularly valuable. “NDT in North
American Archaeological Survey” provides an in-depth look at
magnetic gradient and electrical resistance in the geophysical
survey of an 1850s homestead and a 2000-year old Hopewell
Indian ceremonial site.
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he content for “Eddy Current Testing of Fastener Holes”
is adapted from the tri-service NAVAIR NDI manual,
Nondestructive Inspection Methods: Basic Theory. Often
referred to simply as T.O. 33B-1-1, the 2005 document says it
“contains the concepts, process controls, and theory of NDI
methods” to be used by the United States military as a guide in
the development of nondestructive testing procedures and
manuals. Many thanks to the US Air Force NDI Office and
Technical Sergeant James M. Loncher for their assistance in the
preparation of this article.
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FROM THE EDITOR

Focus continued from page 1.
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Sensitivity Settings
Sensitivity settings are based on the
response to a specified reference standard.
A wide variety of test standards are used for
bolt hole testing. These can also include
cracked parts, electrical discharge machined

notches and notches cut with a jeweler’s
saw (Fig. 3). Each individual procedure
usually specifies the standard to be used
and the required response in terms of
meter deflection or indication size on a
recorder, strip chart or scope. When it is
necessary to find small discontinuities and
the possibility exists that different types
of probes (coil size and frequency) may be
used, it is preferable to use a reference
with the same approximate dimensions as
the discontinuities to be detected such as
electrical discharge machined notches.
Calibration slots
for hole probe

The probe core position is adjusted to the
specified level below the probe collar and
the probe is inserted into the hole until
the collar rests against the surface of the
part. If testing is performed for fatigue
cracks parallel to the length of the hole,
the technician observes the display for any
rapid deflection. Occasionally,
intergranular stress corrosion (IGC) occurs
along a plane roughly parallel to the part
surface. Indications from this type of
corrosion appear similar to those of
elliptically shaped holes, or a slow change
in conductivity.
Coil assembly
Coil wires sealed in body probe with
epoxy cement
Adjustable collar
Probe
body

Calibration slots for
surface probe

Figure 3. Calibration block for bolt hole
and surface probe tests.

Scanning Speed
Scanning speed and pattern must be
considered in setup procedure. Setup
must be performed at the same scanning
rate to be used during testing. Tests must
not be performed on holes offset at
interfaces. Scanning speed can greatly
affect signal response, especially when
high pass filters are used to suppress
lift-off.

Bolt Hole Preparation.
Holes in mating surfaces must be
realigned prior to eddy current testing or
drilled to a larger diameter that is
concentric through the mating parts.
Before performing bolt hole tests, all
foreign material including sealant,
lubricants, metal slivers and paint chips
must be removed from the hole. Usually
this material can be removed using cotton
swabs and a suitable solvent. Holes that
have been severely damaged during
service or during fastener insertion or
removal may require reaming prior to
eddy current testing.

Manual Bolt Hole Scanning
Procedures
Manual scanning of bolt holes is
performed at specified levels throughout
the depth of the hole. Testing is usually
initiated with the probe core positioned
immediately within the upper or lower
edge of the hole so that the outside edge
of the core is even with the part surface.

Insulating
sleeve
Coil wire
soldered to
microdot
terminal

Set screw
Coil wire soldered

Shield

Microdot connector

Figure 4. Eddy current hole probe.

Scan Pattern
The distance between scans or the
scanning increment is determined by the
minimum crack size it is necessary to
detect. The scanning procedure is
repeated after setting the probe coil at
each scanning position until the entire
length of the hole has been inspected.
When testing multiple layers, tests should
be performed in the materials of both
layers adjacent to each interface. When
not known, the specific interface position
between layers of similar material can be
determined by running the probe down
past the interface and marking the
position of maximum deflection.

Probe to Edge Spacing
When inspecting for small cracks initiating
from edges, probe-to-edge spacing can
become a concern. Probe guides increase
detectability and should be used
whenever possible. There are two basic
approaches for implementing guides
when inspecting at part edges. The
simplest scanning guide is a section of
thin flexible plastic cut to conform to the
test area with allowance for probe
positioning. A guide of this type can be
easily prepared from used X-ray film. The
film flexibility permits fitting the guide to
compound curvatures. The edge used to

guide the probe must be smooth to allow
steady movement at a constant distance
from the edge of the opening. The guide
can either be held in place or taped in the
required position.
A second probe guide type is used for
small openings, including holes with
bushings. It consists of a circular insert
that fits into the hole with a larger
diameter at one end to provide the
required offset distance from the edge of
the hole. Probe guides should be
constructed to provide the required offset
from the edge for the specific probe
being used and should not interfere with
movement of the probe.
In addition to using probe guides,
selecting parameters that minimize the
volume of material sensed by the probe
can also improve test results. These would
include increasing the frequency of the
eddy current generating source, reducing
the physical size of the eddy current
generating source and reducing the
physical size of the coil. Reducing the
volume of material being sensed allows
tests that are closer to the edge and more
sensitive to small indications.
Probe-to-edge spacing becomes even
more of a concern when the edge of the
part is in contact with a ferromagnetic
part such as a bearing or bushing.
Minimizing the volume of material sensed
by the probe will optimize the eddy
current tests of such geometry. TNT
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Feature
Nondestructive Testing in
North American
Archaeological Survey
by Jarrod Burks
rchaeologists have long wished for a
way to locate objects and
underground features without
digging. Geophysical devices were first used
in Europe more than 50 years ago. Over the
past 20 years, nondestructive techniques as a
means to create images of underground
features have found increased use in the
United States. Collectively referred to as
geophysics, remote sensing, and/or
archaeological prospection, these completely
passive techniques create images of what is
below ground, pixel by pixel, by collecting
measurements of various soil properties as
the instruments and their detectors are
moved across the surface.
Archaeologists primarily use four kinds of
instruments for geophysical survey: ground
penetrating radar (GPR), earth conductivity
meters, electrical resistance meters, and
magnetometers.1

A

Ground Penetrating Radar
Ground penetrating radar works by dragging
an antenna array (two antennas in a small
box) across the surface of an archaeological
site. One antenna transmits the radar energy
(80-900 MHz) into the ground while the
other antenna detects radar reflections from
buried objects or layers. Soils or objects that
contrast electrically with their surroundings
will produce radar reflections—the greater
the contrast, the stronger the reflection.
Different kinds of materials at various depths
can be located and differentiated using the
amplitude and travel time of the reflected
radar pulses. Buried foundations, compacted
soil layers, and air voids (as in a tomb or
coffin) can all produce strong reflections.2,3

Earth Conductivity
Earth conductivity meters use
electromagnetic induction to detect subtle
differences in soil electrical conductivity.
About the size of a trombone case, these
instruments are generally carried at knee
height while collecting data. Each instrument
has two coils. The first coil creates a magnetic
field that induces electricity to flow in the
ground, creating a secondary magnetic field.
The strength of the secondary field is related
to the conductivity of the soil. The
instrument’s second coil detects variations in
the strength of the secondary magnetic field,

4 · 10/2006 · The NDT Technician

detectors caused by nearby objects and soils.
In the midwestern United States, the earth’s
magnetic field is about 55 000 nanotesla (nT)
in strength, while prehistoric features below
ground such as fire hearths and cooking and
storage pits range from 1 nT to about 30 nT.
Magnetometers can detect iron objects,
burned earth, and concentrations of
organic-rich soil, such as the trash dumped
into abandoned prehistoric cooking pits.

Conducting Surveys

which may be related to the presence of
archaeological features. Buried foundations,
gravel paths, and compact surfaces have less
moisture and are less conductive while old
privies, cisterns, storage pits, and the like
hold more moisture than the surrounding soil
and are more conductive.

Most geophysical surveys involve walking,
pulling, or pushing instruments around in
data collection areas, usually 66 x 66 ft
(20 x 20 m) blocks, within which data are
collected at set timing or spacing intervals.
Magnetometers work well on archaeological

Electrical Resistivity
Electrical resistivity or the potential drop
method uses an electrical resistance meter to
measure the soil’s ability to conduct electricity
(Fig. 1).4 In archeological applications, this
instrument is generally configured with four
electrodes, two to inject alternating electrical
current into the ground and two to sample
the drop in voltage potential across a unit
space, typically 20 in. (50 cm). Using Ohm’s
law:
V = IR
where V is voltage, I is current and R is
resistance, it is fairly simple to derive the
resistance between two electrodes when the
voltage and current are known.
Archaeologically, resistance meters measure
differential moisture levels within about two
to three feet of the surface and are excellent
for detecting earthen features such as burial
mounds, earthworks, compact surfaces,
buried gravel or sand layers that contrast
with their surrounding soil matrix.

Figure 1. Electrical resistance meter detects
earthen features such as burial mounds,
earthworks, compact surfaces, buried sand or
gravel layers that contrast with surrounding
soil matrix.

Magnetometers
Magnetometers sense subtle variations in the
earth’s magnetic field caused by burned earth
and rock and by anomalous amounts of
organic-rich soil. They are the most commonly
used geophysical instrument for
archaeological work. Today’s magnetometers
generally have two detectors, one located
20 in. (50 cm) or 40 in. (100 cm) above the
other. Figure 2 shows a magnetometer in use.
Together, the detectors measure changes in
the earth’s naturally occurring magnetic field
caused by soils and objects 3 to 4 feet (about
1 m) below surface. In principle, the top
detector measures the earth’s background
magnetic field while the bottom detector
measures the background magnetic field plus
any subtle changes to it caused by things just
below the surface. The instrument subtracts
the top detector’s reading, leaving the
difference, or gradient, between the two

Figure 2. A magnetometer in use.
Magnetometers can detect iron objects,
burned earth, and concentrations of
organic-rich soil, such as trash dumped into
abandoned prehistoric cooking pits.

sites in the midwestern United States. On
most projects, data collection transects or
gridlines are spaced 20 in. (50 cm) apart and
a magnetic gradient reading is recorded
every 5 in. (13 cm) along each transect. With
this data density of 6400 readings per
20 × 20 m block, nearly all prehistoric and
historic pit features larger than 16 in.
(40 cm) in diameter (cooking pits, privies,
and cisterns) can be detected.
The trick with geophysical data, of
course, is interpreting the results. Intensive
training in archaeology is key. Hundreds or
thousands of geophysical anomalies are
found in every survey but typically only a
small percentage are archaeological
features. A realistic set of expectations for
each survey, based on information gleaned
from local archaeological sites, is a must for
interpreting the results of geophysical
surveys. The utility of geophysical survey at
two different kinds of archaeological sites is
illustrated by the following examples.

John Scofield Farm
During a routine survey of an agricultural
field for archaeological remains in
preparation for a new housing development
in Kendall county, Illinois, archaeologists
from Northern Illinois University located
scattered historic artifacts, including historic
pottery, bricks, and limestone fragments. Old
maps indicated the land was once owned by
John Scofield. A prominent citizen in the
mid-to-late 1800s, Scofield worked as a
farmer, businessman and officer of the
county courts. Archaeologists’ findings
suggested that they had come across the
(a)

remains of a large house with limestone
foundation and cellar as well as other farm
buildings. Built in the 1850s, all aboveground
traces of the Scofield farm and its structures
had disappeared by the mid twentieth
century. During his lifetime, Scofield had
helped to shape the growing political
structure of the county. If it could be
determined that this was indeed the site of
his home and farm, it would be a significant
piece of the county’s history.
Typically, on an archaeological project
such as this, the next step is to bring in a
backhoe or other large, mechanized digging
implement and scrape off the plowed layer
until intact structural remains are found.
While the scatter of artifacts was no larger
than an acre in extent, locating the
subsurface remains would have required
days, perhaps weeks, even digging with a
large machine. In the process, the site would
have been significantly damaged or
destroyed. To avoid this, the university sought
a less invasive means of assaying the site, and
the decision was made to conduct a
nondestructive magnetic survey.
Figure 3a shows the results of the survey
of the site, a relatively flat cornfield covered
in stubble. Approximately 5 to 6 hours were
needed to collect the data and an additional
hour to process it and make the final map.
Three large magnetic anomalies were evident
in the middle of the survey area. Before
excavation, the middle, rectangular anomaly
was interpreted as a house foundation or
cellar with a stairway on the east end. Two
other anomalies were interpreted as large,
pit-type features — wells, cisterns, and/or
privies. Figure 3b shows the results of the

excavation overlaid on the magnetic data.
The central anomaly was in fact a house
foundation or cellar with a stairway on the
east end. A well and a cistern were found at
the anomaly to the north of the house.
Unexpectedly, an older, smaller cellar was
found at the third anomaly in front of the
house. This cellar may be the first house,
perhaps a log building, built before
construction of the larger house with a stone
foundation.

Carlisle Fort
Geophysical surveys also work well for
locating prehistoric earthworks. Carlisle Fort
is a little known hilltop enclosure made by
the Hopewell culture about 2000 years ago
near modern Dayton, Ohio. The only map of
the site was made in 1835 by Samuel Binkley,
a local physician (Fig. 4a). Today, Carlisle Fort
is owned by the Five Rivers MetroParks of
Dayton. Once ceremonial, it now consists of
an earthen embankment 3 to 4 ft (about 1 m)
high running along the top edge of a steep
bluff and encloses 18 to 20 acres. Inside the
enclosure, Binkley reported finding a number
of circles and a series of earthen walls that
stretched across the hilltop, cutting the site in
half. At least one of the four interior
embankments was 5 ft (1.5 m) in 1835. Since
this first map was made, portions of the site
have almost totally faded from view due to
agricultural plowing and erosion. For
purposes of conservation and interpretation,
the Five Rivers MetroParks was very
interested in learning if any of the inner
Archaeological Survey continued on page 6.

(b)

Figure 3. Magnetic gradient survey of cornfield in Kendall County, Illinois conducted to confirm site of Scofield home: (a) three large
magnetic anomalies revealed in final survey and (b) closer view of magnetic data showing excavation outlines and remnant structures.
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Archaeological Survey continued from page 5.
earthen embankments or circles were still
present. Ohio Valley Archaeology, Inc., was
contracted to conduct magnetic and electrical
resistance surveys in the area of the inner
embankment walls and circles.
The first task at Carlisle Fort involved
making a new map of the visible
embankment walls using a global positioning
system. The new map of the exterior walls
appears in Figure 4b and clearly differs from
the 1835 map. In particular, the exterior wall
is now broken by many erosional cuts not
present in 1835. The geophysical survey data
also highlight some important differences
between the old map and the site today. In
both data sets, magnetic and electrical
resistance, an earthen embankment wall with
gateways and a circular enclosure are quite
evident. A second circular enclosure is
apparent in the resistivity data. A buried fiber
optic line is also evident in both data sets as it
cuts across the site from east to west—right
through one of the circles. Though Binkley’s
maps leave much to the imagination, he was
correct in his placement of two circles along
the western edge of the inner embankment
walls. However, his depiction of the
embankment walls and the circles does not
match the geophysical data (Fig. 4c). Such
mismatches between old maps and modern
geophysical surveys are common at
prehistoric earthwork sites in Ohio.
Importantly, even though these earthworks
at Carlisle Fort are no longer obvious to the
casual observer, they were easily detected by
geophysical instruments.

4. Cohen, R.L., et al. “Potential Drop
Nondestructive Testing.” Nondestructive
Testing Handbook, second edition: Vol. 9,
Special Nondestructive Testing Methods.
Columbus, OH: American Society for
Nondestructive Testing (1995): p 378-397.
Author Jarrod Burks is Director of
Archaeological Geophysics at Ohio Valley
Archaeology, Inc., a private archaeology firm
in Columbus, Ohio. Burks received his
Bachelor’s degree in Anthropology and
Archaeology from the University of Illinois at
Urbana-Champaign and his Master’s and

For more information regarding geophysical
survey, readers are directed to the North
American Database of Archeological
Geophysics Web site,
<www.cast.uark.edu/nadag>. TNT

(a)

Earthen embankments

Circles

(b)
100 m (328 ft)

Exterior wall remnants

20 m
(66 ft)

Circular enclosure revealed in
magnetic gradient data

Development Challenges History
Geophysical survey instruments are fast
becoming an indispensable, nondestructive
means for finding archaeological remains
that have otherwise vanished. Keeping ahead
of the destruction of archaeological remains
caused by the fast pace of development in
the midwestern United States, and elsewhere,
is an unfortunate, but necessary challenge to
archaeologists. Geophysical survey
instruments greatly expand the
archaeologists’ tool kit, better outfitting
them to recover the past before it is lost to
future land development.

Ph.D. in the same fields from the Ohio State
University. His research interests include the
study of Ohio’s ancient earthworks and the
people who built them, 2000 years ago. Ohio
Valley Archaeological Consultants, 4889
Sinclair Rd., Suite 210, Columbus, Ohio 43229;
<http://www.ovacltd.com>; (614) 436-6926; email <jarrodburks@ovacltd.com>.

Buried fiber optic cable

5nT
0
–5nT

Electrical resistance data
closeup reveals second
circular enclosure

(c)
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Archeological remnants of
two circular enclosures

Figure 4. Earthen features of hilltop enclosure created by Hopewell culture 1800 to
2000 years ago: (a) 1835 map, (b) circular enclosures revealed in magnetic gradient and
electrical resistance data and (c) final compilation showing results of both tests.

1

2

3
5

4

6
7

8

9

10

12
14

13
16

15

17
18

19

20

21

22

23

24
25
26

1. Organized program to develop the knowledge necessary for
qualification.
2. Number of basic levels of qualification.
4. A company or individual providing NDT Level III services to
another company is considered an _______ agency.
6. The employer may ______ the specific examination if the
candidate has a valid ACCP Level II certificate in the method.
8. The employer’s written practice shall be ________ by the
employer’s NDT Level III.
11. A valid ACCP Level II certificate will ______ the requirements
for the corresponding general and practical SNT-TC-1A criteria.
13. Certification of all levels of NDT personnel is the responsibility
of the ________.
14. The _______ exam should address the equipment, operating
procedures and NDT techniques that the individual may
encounter.
16. The near-vision acuity (Jaeger 2) exam should be administered
________.
18. The employer shall maintain personnel certification _______ on
file for the duration specified in the written practice.
22. The NDT Level II should be able to organize and ______ the
results of NDT tests.
23. The color contrast differentiation exam (color or shades of
gray) exam should be administered at _____ year intervals.
Questions adapted from ASNT Recommended Practice No. SNT-TC-1A (2001).
Answer Key

written
flawed
once
employer
general
composite
Practical

Down
1. training
2. three
4. outside
6. delete
8. approved
11. fulfill
13. employer
14. specific

16.
18.
22.
23.

annually
records
report
three

3. An NDT Level I should receive necessary ___________ or
supervision from a certified NDT Level II or III.
5. Except for the necessary data that is provided, all Level I, II
and III written exams should be conducted with ______ books.
7. An NDT Level III, in the methods in which certified, should be
capable of training and _________ NDT Level I and II personnel.
9. A written ________ is the procedure the employer has
developed detailing the requirements for qualification and
certification of their employees.
10. Employers purchasing outside training services are ___________
for ensuring that such services meet the requirements of the
employer’s written practice.
12. SNT-TC-1A is a recommended practice that establishes
__________ for the qualification and certification of NDT
personnel.
14. A company may be able to reinstate an employee’s NDT
certifications provided the termination did not exceed ___
months.
15. The administration and grading of exams may be _________ to
a qualified representative of the NDT Level III.
17. Certification is the _______ testimony of qualification.
19. During the practical exam, at least one _____ specimen should
be tested and the results analyzed.
20. When more than one method examination is taken, the NDT
and ASNT PdM Level III basic exam is required only ____.
21. The certifying agency is the ________ of the person being
certified.
24. The _______ exam should address the basic principles of the
application method.
25. Examinations administered for qualification should result in a
passing _________ grade of at least 80 percent, with no
individual examination having a grade less than 70 percent.
26. _________ exam candidates should be able to demonstrate
their ability to operate necessary NDT equipment.

Down

17.
19.
20.
21.
24.
25.
26.

Across

Across
3. instruction
5. closed
7. examining
9. practice
10. responsible
12. guidelines
14. six
15. delegated

ASNT
Recommended
Practice
No. SNT-TC-1A
(2001)
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PRACTITIONER
PROFILE
Jennifer Anaya

A member of ASNT’s Chicago Section for more than 20 years,
Jennifer Anaya says she began by attending only an occasional
meeting. As her job experience and NDT knowledge grew, she
found herself increasingly involved in Section activities and in
1999-2000 served as the Chicago Section Chair. In addition to her
work as an industrial radiographer actively involved in the
examination of materials and structures for diverse industries,
she is an advocate of NDT careers for women, working within
the Chicago Section and collaboratively with educational
institutions in the Chicago area to provide career opportunities
and training for women in nondestructive testing.

Q: How did you first become involved in NDT?
A: I started in the family owned business when I was about
10 years old. After school, if
Mom didn’t have someone to
watch me, I would take the
train to work with her. So that I
would have something to do,
they taught me how to set up
parts. Not only did I set up
parts but I was the coffee room
cleaner, bathroom cleaner, and
the floor sweeper — anything
to keep me busy. It was a lot of
fun because, as young as I was,
I got paid. I progressed from
that to numbering the parts
and then when I was about 15, I learned to manually
develop the film.
Q: Did you plan to continue with a career in NDT?
A: At first I didn’t because there are six kids in my family and,
at that time, four of them were involved in the company. I
wanted to do something different. I enrolled in the local
community college and worked part-time doing
merchandising for a local music theater. While there, I was
offered a job doing the same thing for the music group
Journey. They needed someone to go on tour to sell their
product and I did that for about four months. Obviously I
had to quit school to do that. When I returned, an employee
at the shop had quit and they asked me if I would come back
and help out. I did and I’ve continued since then.
Q: Can you tell us about your training and certification?
A: I’m currently certified as a NAS-410 Level II radiographer
in both film and digital. I’ve received formal NDT training
through several programs including classroom training and

8 · 10/2006 · The NDT Technician

seminars as well as attending ASNT NDT Level III refresher
courses. I’m also the radiation safety officer at our company
and received training from Moraine Valley Community
College for the state exam. I’ve been a Level II for about
15 years and I’m now working toward a NAS 410 Level III.
The rest of my training has basically been on-the-job.
Q: What kind of structures or materials do you test?
A: We test all kinds of metals and parts at every stage of
production, in casting, at the beginning of a process to see if
the procedure is good, after machining, before a part ships.
We test electronic components, composites, and even food
products. An example of that was when we were asked to
submit a quote to X-ray an entire day’s production of
peanut butter. The manufacturer was looking for a way to
detect pieces of a broken blade in the raw stock. Quotes for
film radiography approached the cost of the peanut butter
so our company suggested using computed radiography at a
considerably lower cost. We devised an image quality
indicator to tell us if we could detect the metal in the
12 × 12 × 14 in. (305 × 305 × 356 mm) boxes the peanut
butter was stored in and then we set up some tests. To make
a long story short, they didn’t have to scrap all that peanut
butter. In less than a day, we shot 16 skids of peanut butter
with about 40 boxes per skid and found all the parts of the
broken blade [see Kleven, S. “Back to Basics: Use of
Computed Radiology in the Food Industry.” Materials
Evaluation. Vol. 62, No. 6. Columbus, OH: American Society
for Nondestructive Testing (June, 2004): p 580-581].
Q: Was X-raying peanut butter your most unusual
application of NDT?
A: It’s one of them but we’ve also performed radiography
in other interesting areas. The Nautical Archaeological lab
at Texas A&M University asked us to radiograph artifacts
collected from the Belle, one the ships used by the French
explorer, La Salle. The Belle sank in 1686 in Matagorda Bay,
an inlet on the Texas coast during La Salle's voyage to
America. Some of the recovered artifacts were completely
encrusted with barnacles and other marine animals. Before
they could be conserved, archaeologist had to know what
was inside. To just start chipping away would have
destroyed valuable information. In come cases, metal
articles inside a concretion may have corroded away leaving
only a cavity or void in the shape of the original article or a
portion of it. If that can be determined in advance by
X-raying the object, archaeologists can drill a hole and use
it to inject epoxy to fill the void and take the form of the
missing object. They can then remove the concretion, paint

or color what remains to match the missing original, and
use it for study or display it in a museum. We also
participated in the radiographic work done on the
H.L. Hunley, a Confederate Civil War submarine that sank in
1864 in Charleston Bay, South Carolina [see Fanning, D.
“The Confederate Submarine H.L. Hunley and
Nondestructive Testing.” Materials Evaluation. Vol. 60,
No. 3. Columbus, OH: American Society for Nondestructive
Testing (March, 2002): p 409-419]. A film exposure on the
four foot diameter hull filled with silt would have required
more than 10 hours. Using computed radiography, we were
able to complete the work in 2.5 hours.

have it come out perfect. It’s also satisfying to salvage an
expensive part, a weldment or casting, by X-raying it to
pinpoint a problem that can be ground out and repaired.
We can make money and save our customers money as well.

Q: What’s the worst part of the work you do in NDT?

A: Definitely get training. There’s always new technology
that you need to stay current in. I would also say to get
involved with your ASNT section. Take the tours sections
offer just to see the different opportunities available and to
see first hand how companies and their processes are run.
It’s one thing to hear about it in a classroom but it’s
another thing to see it firsthand. TNT

Q: What other areas of NDT would you like to investigate?
A: The work we’ve done in historical applications of
radiology has been very interesting. I’d like to continue to
explore that field.
Q: Do you have advice for those considering NDT careers?

A: It’s dirty and parts can be heavy or sharp. I think a lot of
women shy away from the field because of those things.
However, though we do large parts, we also do a lot of
smaller parts such as electronic components, small castings
or small pipes for welds that can easily be handled by
women. I encourage women to come into the field. During
the time I’ve been in the field, we’ve had maybe eight or
more women that have worked in our X-ray department.

Editor’s note: For further information on reclamation of
the Belle, readers are referred to the La Salle Shipwreck
Project link on the Texas A&M Nautical Archaeology
Program (NAP) Web site, <http://nautarch.tamu.edu>.
Information regarding the CSS H.L. Hunley can be found at
<http://www.hunley.org>.

Q: What’s the best part of your work?
A: It’s satisfying to come up with a technique, a formula, or
a mathematical calculation so that you can take a shot and
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require Level II interpretation. It
would be useful in-house or in
information only situations. However
used, Level I interpretation should be
conducted as addressed in the
company’s written practice.

Q: The April, 2006 TNT article, “Creating
an NDT Certification Program”, did not
discuss experience requirements for
certification. Will you describe those
requirements and how they relate to
certification? C.J., Carrollton, Texas
A: Required experience hours are
described in the certification program
document under which personnel are
to be certified. All such documents
require that all three facets of
qualification, i.e., training,
examinations and experience, be met
prior to certification. Just taking the
training and passing the required tests
does not qualify a person to perform
the work; it takes those requirements
plus experience before a person can be
certified. Customers reviewing NDT
personnel certifications should be
aware of the need for documented
experience and look for such
documentation prior to accepting
personnel as qualified to perform NDT
tasks.

ASNT members can find the most
recent edition of Interpreting
SNT-TC-1A in portable document
format (PDF) in the “members only”
section of the ASNT Web site
<www.asnt.org>. A printed version of
the document (item no. 2040) can be
purchased by calling the ASNT Book
Department, (800) 222-2768 X215.
Inquiries regarding interpretation of
SNT-TC-1A can be directed to the
SNT-TC-1A Interpretation Panel by
contacting the ASNT Technical Services
Department (800) 222-2768 X212 and
requesting a Sample Inquiry Form.
TNT
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The Perfect
Company
Join the X-R-I Testing
family and enjoy a successful
career in NDT! If you are
qualified to be certified to
Level II or III in the MT, PT, RT,
and UT disciplines, then our
staff would like to speak to
you.
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The Perfect Job

We are a growing, full service
commercial testing lab that
services the aerospace,
automotive and medical device
industries. We have locations
in MI, OH, PA, SC, VA, OR, &
AL.
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It should be noted, Level I
interpretation may not be appropriate
for all situations and most contracts
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A: Your request for clarification of
Paragraph 4.3.1 of SNT-TC-1A has been
previously addressed by the SNT-TC-1A
Interpretation Panel in the ASNT
publication, Interpreting SNT-TC-1A.
The panel response to Inquiry 01-14
states that “It is the intent of 4.3.1
that the Level I should receive the
necessary instruction or supervision
from a certified NDT Level II or Level III
individual. The extent of said
instruction or supervision should be
sufficient to perform the tasks
required as determined by the
responsible party.”
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Send “Inbox” questions to the Editor:
<hhumphries@asnt.org>, phone
(800) 222-2768 X206, fax (614) 274-6899.
•

•

Q: According to Section 4, Paragraph
4.3.1 of SNT-TC-1A, "An NDT Level I
individual should be qualified to
properly perform specific calibrations,
specific NDT, and specific evaluations
for acceptance or rejection
determinations according to written
instructions and to record results. The
NDT Level I should receive the
necessary instruction or supervision
from a certified NDT Level II or III
individual." What is meant by
“necessary instruction”? Is an NDT
Level I that has been trained by an
NDT Level II or III on a particular NDT
examination and that is working to a
specific NDT Level III approved
procedure, allowed to independently
inspect and stamp off parts for
acceptance/rejection? Thanks for any
clarification you can provide. K.C., San
Diego, California

Contact the HR Administrator:
hr@xrayindustries.com
Fax: (248) 362-4422
EOE
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• Instant-on
• Pre-focused bulb
• Virtually zero emission of
hazardous UV-B light
• Rugged crack- and dentresistant polymer housing
• Fatigue-free handling
• Mounting accessories for
customized configurations

•

Reveal even the smallest surface defects with the super-powerful
MAXIMA™ ML-3500 Series UV-A lamps! Feature advanced
Micro Discharge Light (MDL) technology! Deliver 10 times greater
UV-A output than conventional HID lamps!
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U.S. Patent 6,573,665
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Nominal steady-state UV-A
intensities of MAXIMA models
at 15 inches (38cm):
• ML-3500S (spot bulb)
– 50,000 µW/cm2
• ML-3500D (spot bulb
with diffusing filter)
– 14,000 µW/cm2
• ML-3500FL (flood bulb)
– 4,500 µW/cm2

•
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•

Available in: 120V, 230V, 240V and
100V AC models, as well as 12V
DC battery-operated versions.

•

1-800-274-8888 for more information.
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