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that they are not manufactured from actual
parts. Rather, they are of simplified design and
contain manufactured discontinuities such as
holes, angles, radii and more. Examples of
ultrasonic test blocks are: the IIW (International
Institute of Welding) block, the distance
sensitivity calibration (DSC) block, the ASME
angle beam block, step blocks, and the ASTM
(American Society for Testing and Materials) flat
bottom hole blocks (see Figs. 1 and 2). All of
these blocks, and other types not listed here,
serve the same basic purpose: to standardize and
calibrate test equipment to ensure that it is
functioning properly. Step blocks are a simple
example to illustrate this point. In order to
calibrate an ultrasonic thickness gage, the
technician uses a block that covers the range of
thicknesses he will be inspecting to calibrate the
unit. Using the 0.100 inch (2.54 mm) step on the
typical 5-step block, the technician ensures that
the unit is reading thickness as accurately as
possible. Because sound travels at different
speeds through different materials, it is
important to calibrate using a block of the
specific alloy to be tested. For this reason, block
manufacturers offer standard test blocks in most
common alloys and can make them in less typical
alloys as well.
Standard test blocks for eddy current testing
are also common with those containing surface

Focus
Manufacturing NDT
Reference Standards
by Phil Herman, Jr.

n the world of NDT, our ability to
consistently assess the severity of
discontinuities relies on the use of NDT
reference standards. We can think of them
as comparators or constants against which other
things are measured. Because it would be
impossible to obtain samples containing real and
consistently reliable defects for use as reference
standards, the NDT industry must rely on
manufactured samples, intact parts containing
artificial discontinuities. By careful comparison to
these, a technician is able to make a pass or fail
determination. Like any other gage, the accuracy
of NDT reference standards is critical, and
knowing exactly what has been machined, and
to what extent, is vital.

I

Using NDT Reference Standards
Reference, or calibration standards as they are
often called, are used to standardize and
calibrate NDT test equipment to ensure the
ability of the equipment to correctly detect the
signals that the particular equipment setup and
procedure are sensitive to. An example would be
a tube standard containing four electrical
discharge machined (EDM) notches machined at
10 percent of the nominal wall thickness. These
precisely machined notches approximate the
maximum allowable defect as stipulated by the
governing code or standard, thus allowing the
inspector to set up or calibrate the test
equipment to identify those signals that exceed
the responses of the notches. This type of
application specific standard is typical of both
immersion ultrasonic and eddy current
inspections and would be used at the start of
each inspection, again at each shift change or
after every few hours as the inspection procedure
requires. This ensures that the equipment is

operating correctly and that responses are
measured consistently between calibrations.
Examples of items machined to include
artificial discontinuities include: pipe, plate,
fasteners, aircraft wheels and engine
components, turbine blades and disks, pistons,
projectiles and surgical implants. The artificial or
machined discontinuities that are required in
these application specific test standards are
carefully selected to best represent those
discontinuities expected in the item under test
and may include flat-bottomed holes, sidedrilled holes, micro holes, pits, wall loss, tube
wear, surface and subsurface notches, simulated
corrosion and more. The goal is to make the
standard as realistic and accurate as possible.
Another type of standard used by NDT
technicians is the standard test block. Standard
test blocks are nonrepresentative tools, meaning
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and/or bolt hole cracks being the most popular
(see Fig. 3). Since electrical conductivity and
resistivity vary by alloy, eddy current test blocks
must also match the alloy being tested. While UT
and ET seem to constitute the bulk of the
reference standard and test blocks manufactured,
there are plenty of standards in use today for MT,
PT, and RT.
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Figure 2. ASTM E428 distance amplitude set of
19 flat bottom hole (FBH) blocks in 4340 steel.

•

Figure 3. Examples of eddy current test
standards with notches produced with electrical
discharge machining. Standards (top to bottom)
contain bolt hole notches, surface notches, and
corner radius notches.
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New meaning for term “interference fit”.
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PO Box 28518, Columbus, Ohio 43228
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The “Practitioner Profile” highlights Paul Petersen,
recipient of the Lou DiValerio Technician of the Year
Award for 2005. There’s also an interesting feature by
John Brunk detailing couplant substitutions he’s made
over the years in “Chewing Gum and Other Useful
Testing Accessories”.
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This issue contains the last article in the “FYI” UT
calibration series,“Equipment Maintenance”. The “FYI”
series on Radiography begins with “Radiation Safety” in
the October issue.

Figure 1. ASTM E164 IIW-Type 1 test block in
1018 Steel.
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ifteen years ago, most reference standards were
produced for the aerospace and nuclear power
industries. The smallest notch that could be
accurately machined in them was the width of a human
hair, about 0.003 in. Today, reference standards with
notches one third that width are produced with
electrical discharge machining. And, the industries
requiring them are increasingly diverse. Still, because
NDT equipment and technology continue to improve,
manufacturers of reference standards are challenged by
the NDT community to “make it smaller.” Technicians
who use reference standards and calibration blocks daily
may not be aware of the detail that goes into the
manufacture of this vital aspect of their work.
“Manufacturing NDT Reference Standards” is an
informative look at an interesting part of our industry.
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Using Reference Standards in Personnel
Qualification. In addition to their use in
calibrating equipment and in making pass or fail
determinations, reference standards and test
blocks can also be used by test examiners to assess
the proficiency of NDT personnel performing
inspections. When used in this manner, standards
are often called personnel qualification props or

simply test props. An application specific
example of this type of use would be a welded
plate containing a random pattern of micro
holes that is given to an inspector to verify the
inspector’s proficiency in finding porosity using
liquid penetrant testing.
Using Reference Standards in Research.
Researchers and engineers developing new or
improved NDT technologies use reference
standards to push the limits of conventional
defect detection. Phased array ultrasonics, digital
radioscopy, and acoustic microscopes are
examples of newer technologies that have made
rethinking reference standards and defect sizes
necessary. As technology continues to improve,
manufacturers of reference standards are
continually challenged to produce increasingly
smaller and narrower defects once thought
impossible.

(a)

Electrode

(b)

manufacturers to cut an ID pit without
sectioning.

Electrical Discharge Machined
Reference Standards
Reference standards containing electrical
discharge machined (EDM) notches are typically
produced from an otherwise acceptable
production item supplied by the manufacturer of
the part or the test lab performing the inspection.
A length of tubing, a section of wheel, or a
turbine blade is shipped to the facility that will be
manufacturing the reference standard. This item
is inspected to ensure that there are no preexisting defects that would make it a poor
candidate for a master. The item must also match
the geometry, alloy, heat treat condition, and
surface finish of the test items as closely as
possible.
The EDM process is a nonconventional
machining process in which material is removed
very precisely under carefully controlled
conditions. The cutting is done with an electrode
that is configured to yield the artificial defect
desired. For example, an electrode used to
produce a notch that is 0.004 inch (0.10 mm) in
width, will be 0.003 inch (0.076 mm) in thickness
and a few thousandths of an inch shorter in
length than the desired notch (Fig. 4). This
electrode may be mounted to cut or burn a notch
on the outside or inside diameter of a tube, and
may be oriented axially or circumferentially to the
tube axis (see Fig. 5). The electrical discharge
machine is set to parameters for the combination
of workpiece and electrode material selected and
the notch is machined. A cast replica of the
resulting notch is made and examined at high
magnification to ensure the expected dimensions
(depth, width, and length) were achieved (see
Fig. 6). If not, a repeatable setup allows the
electrode to drop back into the notch to deepen
it if needed. Cross-sections of the cast replica are
archived as objective evidence of the as-built
(final) sizes that will be recorded on the
certification report. This process of electrode
machining, workpiece setup, notch cutting and

Figure 6. Video measurement system
measuring the cross-section of a cast replica
of an EDM notch.

Standard Test Blocks

Figure 4. Images of a US Air Force general
purpose eddy current standard in 7075-T6
aluminum showing (a) a 0.002 in. (0.05 mm)
thick EDM electrode as it removes material to
create a notch 0.050 in. (1.27 mm) deep × 1.00
in. (25.4 mm) long and (b) the completed
standard with resultant notches.

Figure 5. Missile tailcone standard with
circumferentially oriented EDM notches in
helical pattern.
replication and inspection is repeated for each
notch until all the notches on the standard are
completed.
Hole Machining. Flat-bottomed, side-drilled and
micro hole standards are normally made from
supplied items or from mockups made to
simulate the test objects. Depending on
diameter and depth, holes can be machined by
conventional machining (drilling) or EDM. Access
or material hardness may make EDM the logical
choice over drilling. For example, machining pits
in tube or pipe inside diameters (IDs) by drilling
is impossible without first sectioning the part for
tooling access. Sectioning the part is rarely a
good option. However, EDM allows

Standard (nonrepresentative) test blocks are
machined in the same manner as other metal
parts, using normal machine shop equipment
such as saws, milling machines, lathes, surface
grinders and engravers. There are many
specifications that govern the manufacture of
standard test blocks. The most common are from
ASTM (specifically ASTM E127, E164, and E428),
ASME, and AWS.
Ensuring Quality and Traceability of Raw
Materials. As with any good manufacturing
process, there are several important things to
consider when manufacturing test blocks. Good
quality raw materials of the correct alloys are
the place to start. Most specifications list the
desired alloy, or leave it up to the manufacturer
of the blocks and the client to make the right
decision. Next, a careful pre-machining
ultrasonic inspection of the raw material is
performed to determine that the stock is as free
from pre-existing discontinuities as is possible to
detect. It is important throughout the machining
process that heat/lot number traceability is
maintained. The heat/lot number is assigned by
the producing mill each time an alloy is made to
indicate the product of one melting in one
furnace. Its use is important because, although
separate runs may have the same specifications,
the resulting material will have slightly different
characteristics. Thus, maintaining heat/lot
number traceability means that the material can
be identified with the alloy, specific heat or lot
and the producing mill of origin.
Final Processing. Once inspected, raw material is
sawn into oversized pieces and then deburred
before being sent to the milling department
where computer numerically controlled (CNC)
mills machine the blank test blocks slightly
oversized. These blanks are now ready to be
surface-ground to size before final machining in
Focus continued on page 5.
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FYI
Practical Contact
Ultrasonics —
Equipment
Maintenance
by Jim Houf

T

he most basic requirement for an
accurate inspection is to have equipment
that functions properly. This article
discusses proper equipment maintenance and, in
addition, offers tips to minimize maintenance.

Flaw Detectors
General Care. Most flaw detectors or UT “scopes”
come with a 110/120 V power cable, either an
integral or external battery pack, and most have
battery eliminator/chargers. Some machines also
have switches that permit plugging into 50 cycle
power or 220/240 V outlets. Flaw detectors are
electronic instruments and, as such, should not be
stored in damp areas or subjected to extreme
temperatures. Normal housekeeping practices
should be followed in care and cleaning. Consult
the owner's manual to determine if additional
care is needed.
Scope Check. The most common equipment check
performed on a scope is for horizontal and vertical
linearity. Often contracted out to an equipment
supplier, this can be done in-house unless
prohibited by governing codes or specifications.
The procedure to perform these tests can be found
in the ASTM Standard E–317–01, Standard Practice
for Evaluating Performance Characteristics of
Pulse-Echo Examination Instruments and Systems
without the Use of Electronic Measurement
Instruments. This procedure provides methodology
for performing the tests but does not establish
performance limits for the system. These limits are
established by the using parties.

Batteries
Duration of Use. Most scope batteries are
rechargeable with the length of useable time
determined by the milliampere hour (mAh) rating
of the batteries and the number of equipment
functions the batteries will be required to support.
The milliampere hour rating denotes battery
capacity, not output, which is measured in volts.
Higher mAh batteries increase running time
between charges. As an example, a 1,600 mAh,
1.5 V battery will have a longer life between
recharges than an 800 mAh, 1.5 V battery, even
though both deliver a nominal 1.5 volts.
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Comparing Battery Types. In the past,
nickel-cadmium (NiCad) batteries were the
rechargeable battery type used most often in UT
scopes. However, NiCads have a tendency to
develop a "memory.” That is, if used for short
periods of time between recharging, they
eventually "remember" they only have to work for
a short time and no longer accept a full charge.
This problem does not occur with nickel metal
hydride (NiMH) and lithium-ion batteries. In
addition, these two battery types can be recharged
10 to 20 times more often than NiCad batteries. As
noted earlier, the listed voltage output on
batteries is nominal and the actual voltage can
vary above or below that stated. This variance may
damage or be insufficient to run the equipment.
Before replacing dead batteries with a new
battery type, consult equipment documentation or
contact the manufacturer to determine that the
battery type being substituted is acceptable.

Cables
Cable Construction. The coaxial cable used to
connect the transducer to the scope has a central
conductor surrounded by a nonconducting cover
that is in turn surrounded by a braided metal mesh
followed by an outer cover. The metal braid acts as
shielding to exclude external electrical noise from
the central conductor and is flexible enough to
allow the cable to be coiled compactly. Each end
of the cable typically has a BNC or microdot
connector so that it can be attached to the
transducer and scope.
Common Cable Failures. Three common service
related failures occur in coaxial cable. The first is a
break in the central conductor. This disrupts the
electrical signal between the transducer and scope
and can cause the screen trace to flicker on and off
or disappear completely. A volt-ohmmeter can be
used to check for continuity between the central
prongs in each connector. If none exists, the cable
should be repaired or replaced.
Breaks in the braided shielding are another
common failure. Breaks can occur as a result of
excessive bending or because sharp cornered,
heavy objects (such as calibration blocks) have
been dropped on the cable. If the braided
shielding has been broken, the cable should be

replaced. In some cases, the cable can be cut at the
break and the connector reattached to the
shortened cable.
If, instead of being broken, the cable has
become pinched, it is possible that the central
conductor has been damaged and has allowed the
metal of the braided shield to contact the center
wire. As a result, additional interference in the
form of excessive noise may be seen on the screen.
The volt-ohmmeter can be used to detect this
condition by determining if continuity exists
between the central conductor and the braid. A
check between the central pin in the connector
and the side of the connector to which the braid is
attached should not show continuity. Care should
be taken with microdot connectors so that the
meter lead touching the central conductor does
not accidentally touch the sidewall of the screw
connector and cause a false reading.

Transducers
Effects of Heat. In most situations, a transducer
does not incur wear because the wedge separates
it from the scanning surface. However, when
scanning a hot surface, not only is the beam angle
affected, but intense heat can also cause the
transducer crystals to separate from the damping
material. If the heat has caused the crystal pieces
to relocate and they no longer remain in the same
plane, the transducer has been ruined.
Avoiding Air Gaps. When using a transducer with
removable wedges, care should be taken to ensure
that the wedge is properly coupled to the
transducer. Gear oil with a viscosity between 85
and 95 works well as a couplant and will stay in
place much longer than motor oil. To be sure that
a full couple has been made on a clear wedge,
turn the wedge and transducer assembly over, wet
the wear surface, and then look through the
wedge at the wedge/transducer interface. If the
full cross-section is dark, it has a full couple. If only
a partial couple has been made, a silvery color on
part, or all, of the interface can be observed. This
indicates an air gap between the wedge and
transducer and the assembly should be re-coupled.
(Tip: A small eye drop bottle makes a good
container for gear oil and will hold enough gear
oil to last several months. The dropper top can be
pried out in order to fill the bottle and then
replaced to provide a good seal.)

Wedges
Causes of Irregular Wear. Many codes will allow
using a wedge angle that is within ±2 degrees of
the nominal wedge angle. However, when that
range is exceeded, the wedge is no longer
acceptable. Irregular wear on wedges is easily
explained. If, during use, the operator’s grip on
the transducer puts more pressure on the front of
the transducer ("nose heavy"), it will cause
excessive wear on the front of the contact surface
and, over time, the transducer will tilt forward and

cause the entry angle to decrease (A in Fig. 1).
Conversely, a "tail heavy" grip causes the back of
the contact surface to wear faster and the entry
angle increases (B in Fig. 1).
Normal
wear

Tail
heavy

Nose
heavy
A

C

B
75°

65°

70°

Figure 1. Typical wedge angle wear patterns.
Correcting Irregular Wear. Correcting irregular
wear in plastic wedges is fairly simple. The wedge
angle on the worn wedge is first determined by
maximizing the sound beam on the large hole in
an IIW block. Once it is known which end of the
wedge needs to be corrected and to what degree,
a sheet of sandpaper can be placed on a hard flat
surface and the wedge sanded with pressure on
the end opposite that has worn down in service.
Judicious sanding and frequent checking of the
angle on the IIW block will reestablish the correct
wedge angle. Care should be taken when sanding
to ensure the wear surface remains flat both foreand-aft and from side-to-side as well.
Compensating for Irregular Wear. If an operator is
aware that his grip is nose or tail heavy, he can
avoid irregular wear by occasionally swapping
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NIST Traceability
All reference standards and test blocks include a
dimensional certification report stating that the

This article completes the FYI series on Practical Contact
Ultrasonics. TNT wishes to thank Jim Houf for
volunteering his personal time to produce this series.
We’d also like to thank Bill Svekric of Welding
Consultants, Inc. for coauthoring the article on “Straight
Beam Testing” (Vol. 3, No. 1, p 6). We are also grateful
for the assistance provided by Ron Nisbet, IESCO, Inc.
and Sam Volk of Florida Power and Light who reviewed
the series. Introduction to Radiation Safety will begin
the FYI series on Radiography in October.

Calibration blocks
Good and Bad Practice. "How can someone mess
up a solid steel calibration block?!" Oddly enough,
it just takes neglect and a failure to follow good
maintenance practices. For example, an operator
may attempt to clean the 0.060 in. hole in the
IIW block with a small wire. Over time, this can
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Focus continued from page 3.

the CNC mills. The grinding process ensures that
the surface finish required is obtained, and
allows for the degree of squareness and
parallelism that is essential to high-quality test
blocks. From here, the ground blanks are loaded
into dedicated fixtures in the CNC mills for
profile milling of required angles and radii, hole
drilling and machine engraving of degree tick
marks and other identification (see Fig. 7).
Finished blocks next are hand-polished before
undergoing dimensional and visual inspection.
Protective Coatings. Blocks made in corrodible
alloys such as steel and aluminum are often
protected by either nickel plating or anodizing.
It is important to note that these finishes are
extremely thin coatings and do not eliminate the
need to wipe off and lubricate blocks after use
with couplant or water. Upon return from the
outside processor for coating, test blocks
undergo a final inspection before being
packaged and placed in stock for eventual
shipment to the customer.

score the ID of the drilled and reamed hole,
creating a rougher ID surface, which causes it to
become a better reflector, thereby creating a
lower reference level than is accurate.
Similarly, using a thin ruler to clean the 1/32 in.
notch in a DSC block can damage the plating,
allowing corrosion to occur at the bottom of the
notch. With time, this can round out the square
notch, which then requires a higher reference
level to achieve an 80 percent signal from that
notch. This, in turn, results in a much more
sensitive inspection than would be made with an
accurate DSC block. Note that if the reference
level from the DSC notch is regularly compared to
the signal from the 0.060 in. hole in an IIW block,
this condition is avoided. To remove foreign
substances such as coal dust or fly ash from the
hole or notch in a block, a toothpick or similar
objects softer than the block should be used. TNT

wedges with a coworker with an opposing grip.
Natural use of the wedge in this way will correct
for each operator's habit. Note, however, that if
the wedge angle has already exceeded the
acceptable range, it cannot be exchanged; it must
be sanded back to the correct angle.
Maintaining Clean Test Surfaces. Clean scanning
surfaces reduce wear on a wedge. Part surfaces
can be cleaned with a steel scraper and then
wiped with a clean cloth. However, the small paint
brush that is often used to apply couplant to the
scanning surface can be easily contaminated with
grinding grit or other debris when the brush is laid
aside during the scan or if inadvertently dropped.
This can be prevented by attaching a small ring
magnet to the brush handle with a short piece of
nylon twine. The brush can then be easily hung
adjacent to the testing surface by attaching the
magnet to the part being tested. This
arrangement can also save trips up and down the
scaffold to retrieve dropped brushes.

Figure 7. Machining an IIW block in a
computer numerically controlled mill.
test block meets applicable specifications. Most
standards also require certification of final
dimensions of notches and/or holes. Not merely
close approximations of accuracy, these
dimensions must be carefully obtained, reliable,
and repeatable dimensions traceable to the
National Institute of Standards and Technology
(NIST). NIST traceable means that an unbroken
chain of comparisons to stated reference
standards exists, with stated uncertainties that
express the range of values that are to be
reasonably expected when a measurement is
made. Simply put, in order for the claim of NIST
traceability to have merit, measuring equipment
used to determine actual measurements of the
reference standard in production must be

Jim Houf is Senior Manager of ASNT’s Technical Services
Department and administers all ASNT certification
programs. (800) 222-2768 X212, (614) 274-6899 fax,
<jhouf@asnt.org>.
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calibrated using masters that are directly
traceable to NIST using metrology procedures
that are clearly understood and under control.
Metrology Grade Masters. Examples of
metrology grade gages and inspection tools
include gage blocks and laser-engraved glass
scales. Gage blocks are accurately (±6 millionths
of an inch) machined thickness blocks used to
calibrate measuring and test equipment such as
micrometers and dial indicators. An ideal tool to
calibrate video measurement systems, the glass
scale is a piece of glass with accurately laserengraved markers at every 0.001 in.

Conclusion
The meticulous attention given to the
manufacture of reference standards enables
accurate equipment calibration. Reference
standards prepared and used in strict accordance
with well-designed specifications ensures that
inspection data can be reliably matched against
inspection norms. TNT
Phil Herman Jr. is President and CEO of PH Tool
Reference Standards located in Telford, Pennsylvania
and is a member of the Philadelphia chapter of ASNT.
Manufacturing NDT reference standards and test blocks
for industry since 1973, PH Tool has customers in more
than 70 countries. To contact the author, email
<philjr@phtool.com> or call (888) 553-9245.
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Feature
Chewing Gum and Other
Useful Testing Accessories
by John A. Brunk

T

he Ultrasonic Testing volume of the NDT
Handbook series (Vol. 7, second edition)
lists nine things that a reliable ultrasonic
testing couplant should do. It should:
• provide positive acoustic coupling;
• wet the surface of the test object and the face
of the transducer, excluding the air between;
• be easily applied;
• not run off the surface too quickly;
• provide adequate lubrication for easy
movement of transducer over the test surface;
• be homogeneous and free of solid particles or
bubbles;
• be free of contaminants and noncorrosive,
toxic, flammable or otherwise hazardous or
polluting;
• not freeze or evaporate under test conditions;
and
• be easily removed or evaporate when test is
complete.
Today, a wide variety of couplants is manufactured
to meet these requirements. The Web site of one
producer alone lists thirty different ultrasonic
couplant types, something for just about every
application. This wasn’t always so.
Chewing Gum and a Child’s Toy. Forty years ago, I
was presented with the first model ultrasonic flaw
detector designed to fit through a submarine
hatch. At that time, all I had been taught about
couplant was that it had to be something liquid
between the transducer face and the test surface. I
was in Hawaii and at least 2000 miles from anyone
who knew more than that. In the shop, we used
sewing machine oil as the couplant to test those
objects brought to our first ultrasonic flaw detector
— a flaw detector that was too heavy for one
person to lift and as large as a desk. However, I
quickly learned that most of the objects I would be
testing aboard ship were going to be reached by
crawling and scooting on my back until the object
of interest was overhead. With this kind of
exertion, it was hard enough to see through the
sweat on my eyelashes without the added
difficulty of sewing machine oil on my glasses. And
— the oil did not taste good. I was conducting
point-by-point tests to determine whether an
insert of braze material had properly bonded a slip
coupling to a pipe. The number of points
indicating good bond and bad bond were
recorded — with pencil on paper. Since this test
did not involve scanning, I decided to look for a
dripless couplant. Chewing gum worked rather
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well after just a little chewing. Pressure on the
transducer could be used to flatten it down until it
gave a fairly repeatable signal from areas that
were known to be away from the joint. Fairly
repeatable was the best that could be hoped for
because the slip couplings were castings.
Unfortunately, chewing gum dried out quickly
which meant I would have either have to chew it
again to remoisten it or carry large quantities of
fresh gum to the job. I found the silicone putty
distributed as a child’s toy was a better solution —
oily and stable for relatively long periods, it could
be peeled off and moved from place-to-place. A
reflection from the inside surface of the coupling
just beyond the joint assured an adequate coupling
had been made.
Rubber Gloves. Other early experiences with
angle beam testing revealed additional couplant
problems. The transducers we used had screw-on
replaceable wedges in which the screws were not
captive — easy to lose, hard to find if dropped.
And, with regular couplant, it was difficult to
eliminate air between the transducer face and the
wedge. We tried oil and glycerin which didn’t last
long and required frequent reapplication and
recalibration. Petroleum jelly was also tried but
seemed to always have air bubbles and the signalto-noise ratio was noticeably worse than with oil. I
then tried pieces cut from thin rubber hospital
gloves and put the rubber sheets between the
transducer and the wedge. At a nominal test
frequency of 2.25 or 5 MHz there was a signal
amplitude loss of just 2 to 4 dB compared to oil,
and the signal remained stable as long as the
probe assembly was left intact.
Sheet Dental Adhesive. On another occasion, I
was required to test the laminations in large steel
plates in a 12 in. square grid, going off the grid
only to determine the extent of discontinuities.
The plates were placed flat on the floor in a large
building used for sandblasting. It was a weekend
and I expected to have the building to myself. I
had applied couplant all along the grid lines (in
order to save time) when the large overhead door
suddenly opened, blowing sand over the entire
plate. Note, removing a couplant-sand mixture
completely is very difficult. It was helpfully
suggested that sheet dental adhesive might make
an effective couplant for point-to-point testing. I
applied a piece of dental adhesive to the probe
face and then made a new grid, sweeping away
the sand where I needed to test. It worked very

well and lasted a long time. Sheet dental adhesive
also worked fairly successfully for thickness
measurements on smooth surfaces. When using a
single-element probe and measuring between
multiple back reflections, there was no concern
about error caused by the thickness of the
adhesive. It does tend to stick to metal surfaces
more than to a search unit face and some care is
required not to scrub it off. I have since become
very happy to use self-coupling transducers with
an acoustically active compliant material on the
contact face for point-to-point testing on smooth
contact surfaces. This arrangement saves
considerable time that would otherwise be spent
applying couplant (and possibly removing it). Note
that excessive scrubbing or scanning can damage
the contact material.
Waterless Hand Cleaner. I discovered another
couplant substitute working in extremely cold
weather. The job site was an open-pit coal mine in
Wyoming where much of the inservice inspection
was scheduled when it was too cold to dig. The
couplant that had been provided for the job froze.
I learned that the locally available solution was to
use a waterless hand cleaner to couple the search
unit to the test surface. (At least one company
now offers winterized couplants usable at
temperatures as low as about –20 °F.) Rubber
glove material was used between the transducer
and the wedge for angle beam testing.
A Slippery Issue. Slow-drying couplant can be
problematic when safe footing is an issue. I
demonstrated this testing a center nozzle-todomed head weld on a head that had yet not
been attached to the vessel. I didn’t know about
stable gels at the time and some of the couplant I
used ran downhill, as liquids are known to do. I
was required to go around three times (straight
beam test of the scan region and two different
beam angles). On the third trip around, I slipped
on the wet couplant and scooted to the floor. The
next time I encountered this situation, I used a
heat gun to dry the couplant quickly on each pass.
The flakes were easily brushed off before more
couplant was needed for the next test.
Conclusion. There is certainly less need to
improvise today with the wide variety of couplants
and equipment now available. However, when the
occasional surprise does happen and a quick
improvisation appears needed, be certain that the
couplant material you use meets all the
restrictions or requirements that apply to the
materials being tested and the applicable
specifications for the particular job. TNT
John A. Brunk has worked in NDT since 1962 and is
“still having fun”. He is currently a Principal
Scientist at the National Nuclear Security Agency’s
Kansas City Plant and is an ASNT Level III in ET, MT,
PT, RT and UT and an ACCP Level III in MT, PT, RT
and UT. He holds two patents as co-inventor for
ultrasonic medical devices. In addition, he has been
a contributor to the ASNT journal, Materials
Evaluation and a contributor and lead author for
the Nondestructive Testing Handbook, second
edition: Volume 6, Magnetic Particle Testing.
(816) 997-2135 phone, (816) 997-2125 fax.

PRACTITIONER
PROFILE
Paul M. Petersen

Paul Petersen is the recipient of ASNT’s Lou DiValerio Technician
of the Year Award for 2005 and is an active member of the Air
Capital Section in Wichita, Kansas — a Section that he describes
as having a “go-getter” membership. “Wichita is the air capital
of the world and we want to take advantage of where we are
and who we are.”
Q: How did you first become involved in NDT?
A: I was a trumpet player in high school and taught
beginning trumpet during my senior year. A student’s dad
was late picking him up after the lesson so I offered to deliver
the student to him instead. It turned out that the dad was an
NDT instructor at Cowley County Community College and he
gave me a tour of the department. It was really interesting.
After graduation, I signed up for classes. Just before I finished
the program at Cowley, I was hired by Metal Finishing.
Q: What kind of work is done at Metal Finishing?
A: We’re a finishing shop. Ninety-five percent of our work is
for the aircraft industry. Our customers send in wrought
material in the form of bar stock mostly and we inspect it.
Once it’s inspected, we return
it to the customer who then
sends it to the machine shops
that have ordered it. There it’s
formed into finished parts that
we test again. We also do
plating — anodized or cad
plating, for example — and
we prime paint the parts if
requested. We also do onramp or in-service aircraft
inspections — eddy current,
X-ray or whatever is required.
And we do ultrasonic testing
of titanium honeycomb assemblies using a pulse-echo with a
focus beam transducer. We’re one of the primary companies
using that technique so we’re kind of unique in that.
Q: What NDT methods do you use most often in your work?
A: My work is primarily done with ultrasonic and X-ray. I
would say that 75 percent is with ultrasonic, 15 percent is
X-ray and maybe another ten percent is eddy current.
Q: What type of indications are you looking for?
A: Cracks, porosities, inclusions, corrosion, any type of
machining discontinuity, whatever the specs tell us to look for.
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Q: Who writes the procedures for the shop?
A: Our Level III does it. I also do some and he reviews them.
Q: Will you describe your workday for us?
A: Typically, I start by going to one of my immersion tanks
and I get the panel for whatever part I had in there from the
night before — get it changed over, get the information
saved to the computer. Some of my scans can last up to
twelve hours. So, if it’s going to take that much time, I set the
panel up near the end of the day before and let it run all
night long. By the time I come in the next morning, it’s just
finishing up. These are ultrasonic tanks and we’re doing a
C-scan of the part or parts in the tank with a regular UT
scope. The equipment scans the part, the readings are
converted to digital information and transferred to the
computer where we save it and then evaluate it. There are
several tanks so we set up one and move to another, loading
them for the test and then evaluating the results from each.
Sometimes I can do multiple panels. It just depends on the
size of the panels and how many I can fit into the tank.
Q: Twelve hours is a long time for a test.
A: Yes, and then you’ve got to flip it over and do the other
side. Parts are usually anywhere from four to six hours a side
and some, as I say, are ten to twelve. It’s time consuming but
these are very critical parts. Next, we move over to X-ray and
check to see what’s going on there; to see, for instance, if
there’s film that needs to be read, or techniques that need to
be made. I’m all through the shop all day long. We are a high
production shop that routinely runs 20 to 30 thousand
pounds of material in a week. There’s hardly any downtime.
And then occasionally, we’ll get a call that one of us needs to
head out to the airport to inspect a plane out there.
Q: Who provides the equipment for aircraft inspections?
A: Typically, we use our own equipment. At times, there are
specific standards that need to be used and the customer will
provide those for us.
Q: How do you know what tests are required?
A: There’s a purchase order telling us exactly what the
customer wants and a service bulletin describing inspection
criteria. We’re escorted to the aircraft, we do our tests, notify
them of the results, come back to the shop and cut the
paperwork. That includes inspection reports, the certificate of
performance, and all internal documents for that job.

same job all day long. It’s a lot of variety and there’s always
something that needs to be done.

Q: Is there ongoing NDT training at Metal Finishing?
A: All the time. Typically, our Level III does most of our
training; he’ll put on refresher courses for PT, mag, UT, eddy
current or X-ray. And, for example, if a specification has
changed, he’ll group us together and have us go through
training for the new procedure. Or, we’ll just have a fortyhour refresher course focusing on a particular method.

Q: How has your membership in ASNT benefited you?
A: I’ve gotten really involved with the Section and met
members from different companies and I enjoy being able to
talk to them and learn what they’ve learned through their
careers. Section membership opens a lot of doors and actually
gives us more work at times. The NDT people of our
customers are often members of the Section too. Should there
be a job-related problem, having met them and talked to
them at meetings makes our communication easier, more
efficient. I know who to go to.

Q: What is the worst part of the work you do in NDT?
A: Paperwork! Mounds of very specific paperwork that has to
be worded exactly right. There’s paperwork for the company
and paperwork for the customer. We have to make sure that
all of our in-house procedures match those of the vendors we
work for. We do reviews all the time to make sure that our
procedures are the most stringent of all. And then we try to
make sure that when we cut a report, or write our procedures
or techniques, that we are covering all the criteria for
approval.

Q: What advice would you offer to someone considering a
career in NDT?
A: Get out there in the field and do some of the dirty work
for a while. Learn as much as you possibly can. TNT
The Lou DiValerio Technician of the Year Award recognizes an ASNT practitioner
who has shown exceptional merit either as an NDT technician or in service to
the Society. The recipient must be in a position of employment corresponding to
SNT-TC-1A for Level I and II technicians. Nominations for the award must be
made jointly by the individual’s employer and the sponsoring Section. Annual
deadline for nominations is 1 February. The winner is chosen by the Section
Operations Council’s Technician of the Year Selection Committee at ASNT’s
Spring Conference. The award is presented each year at ASNT’s Fall Conference.

Q: What’s the best part of work in NDT?
A: The variety. There’s always something new and we’re
learning every day. There’s never a dull moment. At times
we’re trying to figure out how to do a new inspection or a
way to improve one. I like it that I’m not stuck doing the
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Q: I know that you can now achieve
Level III status in a specific method
by going the ASNT PdM Level III
route. Is that certification
interchangeable with the ASNT
NDT Level III as long as the certified
individual has the ASNT PdM Level
III for the specific method in which
he is working? J.P.
A: The two certifications are not
interchangeable because of
differences in the Basic exam used
for each, although a code may
accept either. Requirements of the
Basic exam used for ASNT NDT Level
III and those of the Basic exam used
for PdM (Predictive Maintenance)
Level III are as follows.
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The Basic exam for NDT Level III
certification is a four-hour exam
with 135 questions covering
certification programs, materials,
fabrication and production
technology and knowledge of other
NDT test methods.
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The Basic exam for PdM Level III
certification is a two-hour test
composed of 90 questions covering
certification programs (same as the
NDT Level III Basic), machinery
technology and knowledge of
common PdM methods.
Currently, PdM certification is only
available for infrared and thermal
testing (IR) and vibration analysis
(VA). If personnel pass the IR or VA
Method exam and the PdM Basic,
they obtain a PdM certification. If
they pass either Method
examination and the NDT Basic
exam for the method as well, they
get an NDT certification. (The
Method exam is the same for both;
only the Basic varies.) For all other
NDT test methods, only NDT
certification is available.
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since they have already passed the
Method exams for those test
methods. The reverse also applies to
people with NDT certification who
want PdM certification.
Q: My acceptance criteria allows an
indication up to .060 in. Does this
mean that an indication measuring
.060 in. is acceptable or rejectable?
A: Consulting with your NDT Level III
or supervisor is necessary. This will
be the person to best answer this
question for you, as it applies to
your situation.
E-mail, fax or phone questions for
Inbox to the Editor:
<hhumphries@asnt.org>,
phone (800) 222-2768 X206,
fax (614) 274-6899.

The Perfect Job
The Perfect Company
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Inbox

If you have personnel with IR or VA
PdM certification that need an NDT
certification, all that is required is
that they take the NDT Basic exam,

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.
We are a growing, full service
commercial testing lab that
services the aerospace,
automotive and medical device
industries. We have locations in
MI, OH, SC, VA, OR, & AL.
Contact the HR Administrator:
deborahh@xrayindustries.com
Fax: (248) 362-4422
EOE
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No matter what path you take,
Kodak is going your way. We have an entire
line of digital CR systems—with smart options like
flexible phosphor plates. And a complete array of advanced film
processing technology. All supported by a global network of over 4,000 technicians.
Film. Digital. Or a combination of both. Kodak will keep you ahead of the curve. KODAK INDUSTREX

© Eastman Kodak Company, 2005.
Kodak and Industrex are trademarks.

Products for Non-Destructive Testing. Find out more at www.kodak.com/go/ndtproducts. Or call 1-877-909-4280.
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