
Vol. 13, No. 1

TNT · October 2014 · 1

The American Society for
Nondestructive Testing

www.asnt.org

FOCUS
Vol. 13, No. 4

The nondestructive testing (NDT)
industry has a historical reputation for
being a standardized technological trade. In
the global industrial profession, NDT is
performed under regulations that demand
integrity and quality. The NDT industrial
spectrum ranges from pipelines and
railroad to shipbuilding, aviation and
countless others. Each industry has its own
specifically designed procedures to focus on
its specific needs. There are documents that
guide the inspection industry in general,
which are regulated by standardizing
requirements. In the aviation industry
there is: ASNT Recommended Practice No.
SNT-TC-1A, Air Transport Association
ATA-105 and National Aerospace Standard
NAS-410 (ASNT, 2011; ATA, 2011; NAS,
2008). This article is concerned with
administering a practical examination
under the guidelines of NAS-410, which
will also meet the requirements of
SNT-TC-1A. 

When developing a Level II practical
examination it is important to understand
the proficiency requirements of the
certification standard. In the United States
Coast Guard (USCG) aviation NDT

arena, the certification examination
standard is based on NAS-410. NAS-410
states the following for a Level II:

“The candidate shall demonstrate
proficiency by inspecting at least two test
samples of differing configurations for each
method, with at least one test sample for
each technique for which certification is
sought.”

To understand NAS-410 requirements
it is prudent that the administrator have 
a complete understanding of the method
and which techniques within that 
method are being utilized. Most likely 
the administrator understands the
organization he/she works for and 
knows the processes that apply. If the
administrator is consulting an outside firm
to administer an examination, there is
some research to accomplish. The exam
administrator must become familiar with
the common NDT processes of the firm.
For example, using an ultrasonic testing
(UT) thickness gage to administer a UT
thickness measurement technique may not
be adequate if the process requires a UT
flaw detector with digital measurement
capabilities. The exam administrator needs
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to be familiar with the inspection
requirements and the instrument the firm
uses and become proficient in the use of
the equipment prior to providing an
examination. Theories behind the methods
are the same, but the equipment and its
functionalities are different from
instrument to instrument. 

In Coast Guard aviation, inspectors are
certified in eddy current testing and use a
variety of eddy current techniques. Coast
Guard personnel perform a surface eddy
current with a frequency range from 
200 KHz to 1 MHz using absolute wound
coils. The inspectors examine around
countersunk fasteners or raised head button
fasteners in fuselage skins, evaluating for
fatigue cracking. Inspections may be along
edges of cast or machined fittings. Coast
Guard inspectors are also required to note
corrosion for further evaluation by
engineering. Other techniques include a
fastener hole inspection utilizing a
high-speed rotating scanner, conductivity
measurements for changes in a material’s
temper and even a low frequency eddy
current evaluation on multilayer aluminum
skins for loss of material (that is,
corrosion). This scenario demands four
components with known conditions for a
proper practical exam. 

With each inspection technique there
needs to be a directive for the candidate.
Not only is the candidate graded for
finding the discontinuity or condition but
also is tested on the ability to comprehend

and communicate these findings in an
organized manner. With current technology,
reports may be digital so the candidate must
be competent at creating electronic reports
as well as proper storage and retrieval of
reports. These tasks should be a part of the
practical examination. 

The Level III administrator must
maintain a variety of test samples. The
Coast Guard has over 100 components that
can be used for more than six methods of
NDT. This collection was obtained over a
12-year period of diligent communication
with aircraft engineering platforms for
components. Actual fatigued cracked parts
are not easily accessed but with some
persistence and negotiations they can be
obtained. It may be necessary to purchase
or create manufactured discontinuities in
test samples. The discontinuities
incorporated need to be characterized. 
This allows the administrator to quickly,
efficiently and consistently grade the
examination. Building a crack library on
aircraft is not easy, for the Level III has to
make sure to keep adding discontinuities so
when the inspectors return they have a
different set of inspections. It is extremely
important to have these conditions kept as
secured to scrutiny as possible. Parts can
also be obtained from the private market
with conditions incorporated. 

Coast Guard aviation does not just inspect
aircraft; it is also required to inspect the
ground support equipment (GSE) systems
that are used to tow aircraft and lift heavy

aircraft engines (see Figure 1). These GSE
systems have welded areas that are considered
dynamic points with a high probability of
cracking. The parts acquired come with
printed separate serial numbers and a
recommendation of the technique most
likely to detect the condition (see Figure 2).

The USCG aviation NDT program 
has access to aircraft with known
discontinuities that have been characterized
and recorded and are in an in-service
condition for evaluation. This complies
with NAS-410 requirements under the
adequate training facilities and practical
examination requirements paragraphs,
which state:

“The practical examination shall consist
of a demonstration of proficiency in
performing tasks that are typical of those 
to be accomplished in the performance 
of the candidate’s duties.”

Notches and other similar conditions
have been incorporated or manufactured
into a variety of aged static aircraft and
aircraft subassemblies. The Coast Guard
feels it is important to put the inspector
onto an aircraft and in the individual’s
normal working conditions to perform a
practical examination. If the individual is
required to wear safety glasses in the
normal hangar routine, then the
individual must wear safety glasses when
performing the practical examination.
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Figure 1. Ground support equipment shackles are required to be inspected at designated
intervals: (a) diagram; and (b) detail. 

(a) (b)

Figure 2. Similar parts that represent
ground support equipment assemblies
can be obtained commercially with
discontinuities incorporated. 
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NAS-410 requires a training facility that has
a conducive learning environment and is
sufficiently equipped. The training facility
must have natural and/or artificial anomalies
available for the methods of inspection to be
conducted. Any items or components that
are used in training cannot be used for
testing. The aviation NDT business using
aging aircraft with multiple natural and
artificial conditions is a priceless asset to the
Coast Guard community that demands a
high level of proficiency and reliability with
timely inspections. 

As per NAS-410: “The location and
severity of flaws in the test sample shall not
be apparent to the candidate.” 

A known condition must not be
noticeable to the naked eye, nor shall the
component exhibit indications the part has
been modified. Component deception is a
parameter used in an attempt to mask an
area or component that has been modified.
One technique is to ensure the inspection
area is large enough so the irregular

condition is among a mass of geometrical
part distracters. A notch in a fastener hole
for UT to detect should be among several
fastener holes with the fasteners installed. If
the bore is on a structure such as an aircraft
wing attachment fitting, the inspector
candidate should inspect both sides of the
aircraft (see Figure 3). When incorporating
such conditions, it is critical the notch does
not extend outside the head of the fastener.
NDT inspectors are trained to visually look
at areas for indicators of a condition prior to
the inspection. Recently, a bonded material
tester (BMT) inspection process was added
to Coast Guard aviation inspectors. To meet
this demand, parts must be acquired with
incorporated discontinuities. Figure 4 shows
a rotorcraft main rotor blade cross-section.
Using the BMT instrument with a
pitch-catch transducer, the inspectors 
need to detect skin-to-core separation.
Figure 5 shows the same blade before
skin-to-core separation was incorporated
and after the separation was developed. 
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Figure 3. Center wing spar attachment fitting. Fasteners are installed inboard/outboard
direction. Notches were incorporated at the 12 or 6 o’clock positions so a compressional
wave ultrasonic setup could detect the condition.

Figure 4. Rotorcraft main blade.
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This unbonded condition was created using
a heat lamp that reached 93 °C (200 °F) on
the blade for approximately 30 min. This
blade section can be used for BMT
inspection or flash thermography infrared
training and examination. The examination
includes mapping the area of the condition
and taking any required measurements. 

A main rotor blade can cost tens of
thousands of dollars, so obtaining these
samples and other aircraft components 
can be problematic. When the parts are
acquired care of the samples is imperative.
The repeatability of testing inspections on
parts can eventually render a component
unusable. To prevent damage or prolong

the blade’s life one can cover the surface
with clear plastic adhesive matting (see
Figure 6). One example of a difficult part
sample to maintain is the one used in a
fluorescent penetrant examination. These
indications are difficult because the
entrapped penetrant in the cavity is
almost impossible to clean out 100%.
The administrator needs to prevent the
candidate from applying the ultraviolet
lamp to the part prior to penetrant
application (see Figure 7). The NDT
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Figure 5. Skin-to-core separation.

Figure 6. Main rotor blade covered with
a clear plastic to prevent trail marks from
the pitch-catch probe.

Figure 7. Fluorescent penetrant: (a) before;
and (b) after excessive surface penetrant
wipe.

(a)

(b)



program has access to large commercial
maintenance training aircraft, with known
characterized discontinuities. A jet aircraft
that has extensive heat damage for
conductivity mapping and assessment is
shown in Figure 8. These maintenance
training aircraft add a realistic approach to
an NDT practical examination. 

“The test sample shall be representative
of the products to be encountered by the
candidate in the performance of his/her
duties with the employer.” 

To ensure compliance, the Coast Guard
has added specific inspections with Coast
Guard parts to the practical inspection
process (see Figure 9). A practical
examination provides a means to ensure
proficiency in a standardized format but it
also provides a means of ensuring that
human developed shortcuts are identified.
Maintaining the integrity of industry
documents SNT-TC-1A and NAS-410 is
crucial to the longevity of the documents.
The integrity of the documents ensures a
prospective employer that the candidate
meets the demands of the industry. To have
a certified inspector who is proficient and
has integrity, the certification program must
also have integrity. 

A reliable inspection process demands
standardized equipment from training to
inspections. The Coast Guard fleet utilizes
the same manufactured instrumentation
from training, certification practical
examinations to fleet inspection and depot
level inspections. The instruments and
equipment used in the practical examination
needs to be updated and maintained
properly. When administering the practical
examination, the equipment plays a key
element in the process. NAS-410 requires a
checklist to be used with observations and
results noted. Part of the checklist must
include the knowledge of the use and care
of the equipment and instrumentation. 
NAS-410 states: “The checklist shall

include proficiency in the use of
standardization of equipment and
materials.”

To adequately ensure reliability and to
build confidence in the inspection program
it is prudent to have the candidate for
certification choose and assemble the
inspection equipment as the individual
would at a work site. Probes, transducers
and cables should be selected by the
candidate, along with the proper standards
and any other needed equipment and/or
material. Bad probes and cables should be
in the mix to determine if the individual
can troubleshoot issues on the job site. If
the task requires an aluminum alloyed
standard the administrator can add into the
mix a steel alloyed standard and even
titanium material standards. Probes and
transducers should have a selection of
frequency ranges. Candidates for
certification should have it in the routine to
use the directive to determine the proper
equipment. 

NDT practical examinations produce
more than just a passing grade. Practical
examinations produce an opportunity to
identify shortcuts. They produce confidence
in the candidate’s abilities to work
independently and validate the individual’s
NDT thought process. Practical
examinations build confidence in the
responsible Level III’s ability to develop
directives designed around an independent
Level II inspector. h
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Figure 9. Inspecting: (a) rotorcraft rescue
hoist socket; and (b) wheel rim for
cracking.

(a)

(b)

Figure 8. Inspections of aircraft: (a) surface
eddy current around fastener heads; and 
(b) conductivity measurements around
auxiliary power unit area.

(a)

(b)


