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Choose the Most

Reliable MPI

Method for Your Business

Magnetic particle inspection methods vary in

terms of ease of use as well as the level of

detail.

By Richard S. Goodwin

Magnetic particle inspection (MPI) can be per-
formed a number of different ways and oftentimes
any of these methods are acceptable under the speci-
fication called out for performing the test. In many
cases, these specifications leave the door open for
the nondestructive testing personnel to select the
method for performing the inspection. But, be aware
that all methods are not created equal. As explained
below, they not only vary in terms of ease and time
to perform, but also in the level of detail provided in
the test results.

Since safety and reliability are priorities for any-
one in a position responsible for quality, when given
an option, it makes sense to choose the MPI method
for your finished products that will pro-
vide the most dependable results. When
purchasing inspected material, you may
want to dig a little deeper to find out how
the material was certified:

+ Type of electrical current used to create
the magnetic field in the test piece

+ Type of medium or particles used to
perform the testing

For this article, three different mag-
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This is a visible dry powder MPI using a portable yoke.
Source: Laboratory Testing Inc.

base specifications. The following techniques were
utilized:
* Visible dry powder with an alternating current

(AC) yoke
= Visible dry powder using full wave direct current

(FWDC) in a horizontal bench unit
« Fluorescent wet by full wave direct current

(FWDC) in a horizontal bench unit

Due to the loose powder used in the visible dry
method, we know that this process is more labor
intensive, messier and takes longer to perform than
the fluorescent wet technique. Of more importance,
visible dry MPI is also less sensitive than fluorescent
magnetic particle inspection. The comparison of our
three MPI methods and their results are reviewed
below to make this point.

By choosing these different test methods, we are
able to compare the impact of each of the following
on the level of detail in the test results:

« Current: AC versus full wave DC
+ Medium/Particles—visible dry powder and fluo-
rescent wet suspension

The examples below were taken from an actual
order processed in our lab. We were instructed to
inspect the same part using the two different visible
dry powder magnetic particle techniques mentioned
above. Although orders for visible dry powder are
common, performing basically the same inspection
on the same test piece with two different visible dry
processes was not typical. After being surprised by
the results, we decided to complete our comparison
by inspecting the same part using the fluorescent wet
continuous technique with the FWDC bench unit.

Visible Dry Powder with
an Alternating Current (AC) Yoke

The initial inspection results using the visible dry
powder with the AC Yoke revealed only what would
be termed as gross surface defects (forging laps) in
an as-forged area of the test piece. These defects

Here are linear indications observed using fluorescent wet par-
netic particle inspection methods were  ticles. The multiple linear indications believed to be inclusions/
performed on the same test piece for com-  stringers in the machined areas were even more pronounced
parison. Any of the three would be accept- and much more populous than observed by the previous visible
able for meeting the requirements of many dry powder inspection. Source: Laboratory Testing Inc.
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These are linear indications observed using visible dry powder and direct current.

Source: Laboratory Testing Inc.

were in fact severe enough to be seen by
visual inspection with the naked eye. We
observed no magnetic particle indications
in the machined areas of the part.

Visible Dry Powder using Full
Wave Direct Current (FWDC) in
a horizontal bench unit

The next inspection was performed

On the shop floor, it’s

HandyPROBE Portable CMM

with visible dry powder and a direct
contact head shot followed by a coil shot
using FWDC in our horizontal bench
unit. This particular test is not often
performed, so our first concern was
to protect the fluorescent bath and as
much of the bench unit as possible from
contamination by the visible particles.
In all honesty, we didn’t expect to see
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much difference in the results from the
previous visible dry powder inspection
using the AC yoke. We were confident
that the gross defects (forging laps) previ-
ously observed would be detected again.
Other than the as-forged areas, the part
appeared to be of very high quality in the
machined areas. What we didn’t expect
to find—which is part of the fun of
NDT—were the multiple linear indica-
tions believed to be inclusions or stringers
throughout the machined areas of this
test piece. These indications were not
found using the visible dry powder with
the AC yoke and could potentially be
detrimental to the part, depending on its
application.

We concluded that the more detailed
results were due to the different current
used in our bench unit, since DC current
is deeper penetrating than AC. While AC
current can successfully detect surface
discontinuities, DC current can locate
deeper and more hidden defects such as

METROLOGY
SOLUTIONS
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continuous method in the FWDC bench
unit. As expected, the gross defect in the
forged area was easily found again. Also
as expected, the multiple linear indica-
tions believed to be inclusions/stringers
in the machined areas were even more
pronounced and much more populous

these stringers and inclusions.

Fluorescent Wet by Full Wave
Direct Current (FWDC) in a
Horizontal Bench Unit

The final inspection of our study
was performed using the fluorescent wet

80 Models of Borescopes

...and 18 years of experience helping you select the right one!

Hawkeye® Rigid, Flexible, and Video Borescopes

World-class image quality, overnight delivery, and prices one-half to one-third that of
comparable borescopes. .. that's the innovative Hawkeye® Precision Borescopes manufactured
by Gradient Lens Corporation. We sell more industrial borescopes than any other manufacturer.

Any Hawkeye Rigid or Flexible Borescope can be attached to our Luxxor Video Cameras
allowing high-quality inspection images to be displayed on portable video monitors, or, laptop
and desktop computers. Those images can be saved, documented and e-mailed. Our new
Hawkeye V2 Videoscopes are fully portable and offer 4-way articulation. We manufacture over
models of rigid and flexible video borescopes, and video microscopes. All are in stock and

Button rifled 204 Ruger as seen
with a Hawkeye Pro Slim 17"

Turbine engine cumbustion chamber
viewed with a Hawkeye Fro Hardy 17"

Void in casting, after machining, seen
with a Hawkeye Pro Hardy 7°

Gradient Lens Corporation” | gracientiens.comV2 | 800.536.0790 | Made in USA

10 NDT » OCTOBER 2014 NDT SPECIAL SECTION

than observed by the previous visible dry
powder inspection.

Since all other factors were the same
for the two tests performed in the bench
unit, we attribute the more defined
results of the fluorescent wet inspection
to the medium used and the lighting
in the inspection area. While both vis-
ible dry and fluorescent wet inspections
are performed by covering the test sur-
face in fine iron oxide particles while
applying a magnetic field, the application
and inspection processes differ. The vis-
ible dry powder is applied and removed
by hand, which leaves room for human
error, and the results are observed under
a standard white light. The fluorescent
method allows for the use of smaller par
ticles transported in a liquid bath for bet-
ter flow to small leakage tields, and these
test samples are evaluated in a darkened
inspection area under a black light where
the fluorescent colors provide better vis-
ibility of indications.

In conclusion, when the MPI test
method is not specified, opt for the tlu-
orescent wet method over visible dry
inspection. This will help ensure that you
are getting the most reliable test results
and information about your materials
and finished products. If visible dry is
required, the use of the HWDC unit is
definitely the best option to ensure accu-
rate results. NOT

Richard 5. Goodwin is the NDT manager at Laboratory
Testing Inc. For more information, visit www.labtesting.com.
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