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New Standard for Large Ring
Gears for Mills, Kilns

Tom Shumka, Global Inspections-NDT, Inc.

Methods of examining large ring gear
teeth to detect surface breaking discon-
tinuities have often been time-consum-
ing and limited in terms of data col-
lected. Methods such as visual and mag-
netic particle inspection can miss critical
discontinuities. However, a new ASTM
international standard provides a more
effective method for gear examination
using eddy current array, a technology
that has been widely used but, until now,
not standardized.

Eddy current inspection is based on
Faraday’s electromagnetic induction
law. Eddy currents are created through
a process called electromagnetic induc-
tion. The eddy current array (ECA) was
developed just before the 20th century,
and the technology provides the abil-
ity to drive electronically multiple eddy
current coils placed side by side in the
same probe assembly. General Electric
was the first to use ECA on gearing in
the late 1980s. ECA has been used for
years in the aircraft and nuclear sectors
plus numerous other applications that
require fast and accurate surface inspec-
tions. This practice will help to standard-
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ize the use of this non-destructive testing
approach for large ring gear inspections.
To understand operational and pro-
duction behavior of operational machin-
ery, a robust data collection and exam-
ination process must be established.
ASTM International Standard E2905 was
written for ring gear examinations. This
method detects 100 percent of all gear
tooth surface discontinuities, larger than
0.015 of an inch. There are two elec-
tromagnetic methods that are the basis
of this standard: Eddy Current Array
(ECA) and Alternating Current Field
Measurement (ACFM) ASTM E2261.
Eddy current inspection addresses
the need to detect surface breaking dis-
continuities electronically, and to have
the ability to accurately size any sur-
face-breaking cracks found on cast and
forged gear and pinion teeth faster and
more effectively than other methods. It
will scan the addendum, dedendum and
root of a gear tooth in 15 seconds. The
whole depth of a tooth including the
root can be scanned in one pass. This
method will benefit both the manufac-
turer and the aftermarket service sectors.

Prior to the new standard, there were
three types of inspections for gearing,
besides visual:

1. Magnetic Particle (MT) - ASTM E709.
Electromagnetic: Slow process, can
miss indications and gear teeth have to
be wiped clean to remove any residue.

2. Dye Penetrant (LT) - ASTM E1417:
Same issues as Magnetic Particle. At
best, these two methods can deter-
mine whether a flaw exists, but are
unable to provide information on
defect severity such as sizing — length
and depth.

3. Ultrasonics ASTM A609: Requires
couplant — faster than the above two
methods, has a “blind” spot for sur-
face, but can see depth.

Enter Eddy Current Inspection

The benefits of eddy current inspection
for gear manufacturers include that it is
much faster than magnetic particle and
dye penetrant as a final inspection. Each
tooth flank and root can be scanned in
15 seconds. It allows manufacturing to
provide the client with an electronic map
of addendum, dedendum and root area
of each gear tooth when it leaves the
plant.

Benefits for Aftermarket Services
E2905 is an excellent NDT electromag-
netic method for the aftermarket service
sector.

Cleaning has never been easier. 36’
diameter ring gears can be cleaned in
less than an hour. There is no need to
wipe the gear teeth down after the clean-
ing, saving numerous person hours.

The method is cleaner, faster, docu-
mentable, and covers a larger area in less
inspection time. Also it greatly improves
probability of detection compared with
other non-destructive testing methods
used today for gearing applications.

Once the ring gear is inspected and
leaves the factory, follow up inspections
will deliver consistency, efficiency and
standardization, a service valued by cus-
tomers worldwide.
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