by Abram Finkelstein

magine you are a relatively new owner of a Piper

Meridian, enjoying flying in the flight levels to distant

destinations at good speeds with reasonable fuel flow. You
take your airplane in for routine maintenance; perhaps the
annuoal inspection.,

Shortly thereafter, you receive a somber phone eall in
which your mechanie delivers the bad news: “We found some
corrosion on the air inlet of the engine.” Being a relatively
astute aireraft owner, you know that the words “corrosion”
and “airplane” do not mix well. You ask what that means and
the mechanic tells you that it means that the engine will have
to be removed and sent to a Pratt & Whitney facility for
repair work.

There is no option, as the engine is considered no longer
airworthy. No one can tell you how much the repair will cost
until the engine has been evaluated more thoroughly. When
all is said and done, you have a hefty bill for repairs, the
airplane has been down for about eight weeks and you are
not quite sure what happened or how to prevent it from
happening again in the future.

Can inlet corrosion be stopped y ey o
. sy That scenario, or one substantially similar, has been
Slmply by WaShmg 5 ocecurring in increasing frequency for Piper Meridian owners.
The story above is my story, however, it is not substantially

different from the story of many of the owners that have
experienced the same issue.

continued on page 20




s 433338

In simple terms, the problem is
corrosion forming on the compres-
sor air inlet for the PT6-42A
engine of the Meridian, often
under the seal at the six o’clock
position. The problem has been
found on aircraft of various ages,
from numerous regions and with a
variety of engine hours and cycles.
Although neither Piper nor Pratt &
Whitney Canada (PWC) have pro-
vided any statistical information
on this issue, there are reports that
during the past year the problem
has affected more than 40 of the
approximately 300 Meridians that
have been manufactured. Indeed,
several observers believe that this
is a problem that will affect most,
if not all, of the Meridian fleet
in time.

According to Kevin Riecker at
Sun Aviation, one of the leading
maintenance facilities for the
Piper Meridian and a designated
Piper Service Center, perhaps
three-quarters of the Meridians

The maijority of airplanes
that have corrosion in the
air inlet have it at the
six-0’-clock position.

That could suggest that
moisture is being trapped
between the seal and the

magnesium air inlet.

that have come through his shop
in the past six months have had
some amount of inlet corrosion. Of
those, the majority of the airplanes
are from Florida, but they also
come from the Midwest, New
England, California and Texas.

Although corrosion is not a
stranger to other applications of
the PT6, or any other turbine
engine for that matter, the corro-
sion is usually related to older air-
craft and it tends to be found on
the compressor and CT blades.

This situation is different, in that
the primary engine component
corroding on the Meridian is the
engine compressor air inlet case. A
magnesium air inlet case is not
unique to the Meridian, being
found in aircraft such as the TBM
700/850, but other PT6-powered
airplanes use inlet case assemblies
made of aluminum.

It is important to note that there
is enough of a history of corrosion
problems with the application of
magnesium air inlets on PT6-41
and -42 engines that Pratt &
Whitney Canada issued Service
Bulletin 3417R1, which outlines “a
customer requirement to replace
the compressor inlet case assembly
made from magnesium with a sim-
ilar one made from aluminum alloy
with better corrosion resistance.”
It notes that the problem is that
“in a severe marine environment,
a high degree of maintenance is
required to prevent corrosion of
the compressor inlet case assembly.”
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The solution that the SB suggests
is to “replace the compressor inlet
case assembly with a similar one
made from aluminum alloy.”
However, that fix would also
increase the engine weight by 6.61
pounds and would move the center
of gravity .26 inches.

Another notable difference
between the Meridian and other
aircraft is that most other aircraft
that use the PT6-42 have an inertial
separator door, while the Meridian
was designed without it, and some
have speculated that this could be
leading to the corrosion problem
since moisture could be entering
the inlet area and not evaporating
properly. However, according to
Kevin Mead, who specializes in the
maintenance of Mirages, Meridians
and Jetprops, the Meridian doesn’t
need the inertial separator door.
The air inlet design on the
Meridian accomplishes the same
function, which is primarily to
ensure that deflected ice does not
enter the engine.

Engine Gorrosion

The corrosion involved in the
inlet is sulphidation, rather than
the galvanic corrosion generally
found on the airframe. Galvanic
corrosion is an electro-chemical
process that eats away any metal
structure. It exists at normal tem-
peratures. Sulphidation is a reaction
of a metal or alloy with some form
of sulfur to produce a sulfur com-
pound that forms on or under the
surface of the metal. This occurs
in high-temperature environments
and typically has two types: Type 1
sulphidation occurs between about
1,500°F to 1,750°F, and Type II
sulphidation occurs in the 1,300°F
to 1,500°F range.

Sulfur oxides created during
combustion and airborne salts
react with the oxide layer on the
blades in the high temperature
environment of the turbine to
attack the base metal of the blades.
This reaction forms sodium sulfates
that expose the blade’s protective

continued on page 22
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For Simulator Training Solutions

§ panem

Here are just some of the reasons we are the
“Training Center of Choice”:

* High Value For Your Training Dollar To
Help Control Training Budgets

® Class Content Customized To Individual Needs

» Full-Motion Simulators Available For
Business Jet Owners/Operators

® Flexible Simulator Scheduling Completes
Your Training Quickly And Efficiently

* Training Programs Approved By All
Major Insurance Underwriters

® Part 135 Training Available

Call tocfczy for comp|efe details or to schedule
your next fraining event.
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In a worst-case of engine inlet
corrosion, the entire inlet would
have to be replaced.

Avoiding Gorrosion

PWC stipulates regular engine
cleaning as the primary way of
preventing corrosion of the PT6-42
engine and its components. Indeed,
there is a virtual library of docu-
mentation surrounding the various
types of washes, as well as the
specific procedures for conducting
the washes.

PWC Service Information Letter

PT6A-144 R1, which was revised -

in February, addresses the impact
of the environment on engine’s
maintenance requirements. This
service letter actually clarifies and
expounds upon some of the earlier
information by noting that common
sources of sodium are seawater,
atmospheric pollutants and voleanic
discharges. It also notes that the
“magnesium components such as

The owner/operator
community has expressed
concern that a serious
analysis of the real cause
of this specific problem

has yet to be conducted,
and hence, that the
solution offered will truly
prevent the recurrence of
corrosion in the air inlet.

the compressor inlet case (alu-
minum on some models) and the
reduction gearbox housing are also
susceptible to corrosion should the
epoxy paint become chipped,
scratched or eroded.”

Specific to the Meridian, Piper
issued a Service Letter in March
reiterating and “reinforcing the
importance and effectiveness of

compressor and turbine washes”

in “reducing the onset of sulphida-

tion attacks on the turbine blades

and prevent salt deposits from

damaging the compressor section.”
!

The Service Letter also attaches
PT6A-1441 R1 and notes that
corrosion and sulphidation damage
are not covered by the PWC
Warranty Policy.

In the 2004 release, PWC rec-
ommends as a preventive measure
“desalination wash using plain
water with antifreeze, if required,”
to minimize attacks. It further
notes that “wash frequency
depends on the amount of contam-
ination,” that “washing weekly is
probably the minimum acceptable”
and that “maritime areas may
require washing daily or before
each flight.”

In the maintenance manual,
PW( also includes a table with the
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recommended wash schedule,
which is dependent upon the
operating environment of the air-
plane. In a continuously salt-laden
environment, PWC recommends
daily desalination washes of the
compressor and CT blades. In an
occasionally salt-laden environ-
ment, PWC recommends weekly
desalination washes of the com-
pressor or CT blades.

PWC has also recommended
that “regular boroscope inspec-
tions of the compressor inlet case
and turbine blades will help to
establish whether the wash sched-
ule you have in place is sufficient
to prevent corrosion.” It also
elaborates on the timing of the
compressor wash by noting that it
“provides best results if performed
after the last flight of the day
before salt deposits have a chance
to do any lasting damage. Leaving
the engine to sit overnight will
reduce the effectiveness of a wash
performed at a later time.” It is
also recommended to perform a
compressor turbine wash immedi-
ately following the compressor
wash, as the compressor wash will
transfer salt deposits into the
turbine.

Aside from compressor washes,
there are several inhibitors that
can be applied to engine compo-
nents and which may help the
metal components within the
engine and casing resist corrosion.
PWC has authorized some corro-
sion preventatives, such as
Corrosion X and Procylon, to be
applied to the top of the air inlets,
which is designed to keep moisture
and salt off of the painted parts.
Because the application of the
preventative is relatively new,
there is no empirical evidence
upon which to rely to determine
how frequently to apply the
preventative or how effective it
will be at avoiding sulphidation.

In addition to the preventative
measures that are identified by
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PWC in the various publications,
there have been several other sug-
gestions made by owners, operators
and maintenance personnel that
may help to avoid sulphidation.
Some operators and maintenance
personnel have suggested that
Meridian owners should avoid
flying through weather, as the
ingestion of water into the engine
could be impacting the incidence

of corrosion. In addition, several
owners have suggested that keep-
ing the aircraft in a hangar and
using engine inlet and exhaust
covers will reduce the amount of
salt air exposure when the aircraft
is parked. That could help to insu-
late the engine from exposure to
the elements and may help to
resist corrosion.

continued on page 26
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Types of Sulphidation

A Widespread Problem?

Whether the inlet corrosion is an
Achilles heel of the Meridian in par-
ticular remains something of a mys-
tery. Pratt & Whitney Canada
declined to respond to repeated
inquiries about the extent of the
problem. Piper would say only that
it encouraged owners to follow the
recommendations in the engine
manufacturer's service and mainte-
nance documentation.

We went to MORE Co., which owns
an STC that provides enhanced
instructions for maintenance of the
PT6A-42A and which, if followed,
can increase the overhaul interval
for the engine. Currently, MORE
has experience with more than
1,542 engines, 392 of which are
PT6A-41 and PT6A-42 series engines.

Ralph Hawkins, chief engineer for
MORE, said he was not familiar with
air inlet corrosion except on aircraft
that operate on water and that, as a
general rule, the PT6A engines do
not usually experience the kind of
compressor inlet case corrosion
that the Meridian fleet is experienc-
ing. Furthermore, PT6As don’t typi-
cally experience such problems as
early in the engine life as is being
reported.

Obviously, being in a marine
environment will accelerate corro-
sion problems and requires stepped
up vigilance. Any flight that occurs
near or over salt water when flying
less than approximately 6,000 feet
can render the aireraft in a severe
or adverse corrosion environment.
In addition, however, other environ-
ments also render aircraft suscep-
tible to corrosion, such as polluted
air and voleanic ash and dust.

All of those factors will require
special care, which would include
periodic compressor washes and
clean water rinses, as well as
inspection intervals. Hawkins says
an owner who properly performs
the washes after each flight, puts
the covers on the engine and the
plugs on the inlet should not have to

continued on page 28
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...1n Empty Seats. on Corﬁbrate Jets

Need A Lift? Give A Lift.

A message for cancer patients of all ages. You A message for corporations and fractional aircraft
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Westchester County Airport, One Loop Road, White Plains, NY 10604
Phone (914) 328-1313 Fax (914) 328-3938
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perform another wash until after
the next usage of the airplane or
the until the next scheduled wash,
whichever is later.

While the cleaning procedures
outlined by PWC and Hawkins

may be reasonable for commercial
operators, many owner/operators
contend they are impractical for
those who use their aircraft for
personal or business transporta-
tion. To follow the PWC recom-
mendations, an individual who

lives in a coastal or polluted area
would still need to perform a com-
pressor desalination and turbine
wash every day regardless of the
amount of flying that they do.

continued on page 30
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Allen Noel, Director of Maintenance
Mayo Aviation
Englewood, Colorado

No matter what the problem, no matter what the
weather, Western Skyways always comes through
for Mayo Aviation. Allen Noel counts on them for
consistently impressive service and repairs.

"Western Skyways has demonstrated why they
are the support group to go to in the Rocky
Mountain region. Mayo Aviation has been able
to reduce downtime, find the best, most
cost-efficient options for repairs and solve
problems that others have not seen. They
continue to provide great support with our
best interests in mind."

Your best interests in mind.

21 Creative Place » Montrose, CO 81401
(970) 249-0232 = FAX: (970) 249-4155
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www.westernskyways.com
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» JT15D Specialists

» Complete overhaul on all
PT6 engines

* Fuel Nozzle Exchange
Program

» Field support & service

» State-of-the-art tooling
and facility

< F PISTON. >

100°-
WARRANTY

» Turbonormalizing Specialists

* XL Experimental Engines

* Authorized Continental Distributor
» Authorized Cirrus Service Center
* Gator Air Boat Engines

Piston: Trent Tubbs
Eric Barker

Turbine: Tom Barry
David Leis

800-575-9929

determine the best solution. v
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On days that they fly, they
would have to land, wait until the
engine cools properly, perform the
washes, dry out the engine and
then put the airplane away.
Because PWC recommends that
the owner perform the washes
after the airplane is used and that
the owner not wait until the next
day, that becomes problematic for
the owner who returns in the
evening, after the mechanic has left
for the night. Meridian owners say
it would be difficult to live up to
the standards that have been estab-
lished by PWC to avoid corrosion.

Many therefore simply hope that
a reasonable alternative wash
schedule, coupled with application
of corrosion inhibitors will be an
effective means of avoiding corro-
sion over the long haul.

Many Meridian owners, however,
have very little confidence that
undertaking a reasonable com-
pressor wash schedule for the
aircraft will resolve the issue.
Indeed, there are several owners

and maintenance personnel who
suggest that, because the washes
are designed to clean the CT and
compressor blades and not the air
inlet, any positive impact that the
washes have will be incidental and
there could be some negative
impact as a result of water being
caught between the engine air
inlet and the aluminum screen,

Long-Term Outlook

The Piper Meridian is a very
capable airplane and a joy to fly,
but as with any high performance
aircraft, it has maintenance require-
ments with which owners and
operators must abide.

Neither PWC nor Piper will
warrant corrosion, so it is even
more important for owners and
operators to be vigilant about
corrosion. In addition, once corro-
sion forms, it only gets worse, so
the longer that it is left to fester,
the worse and more expensive the
repairs are likely to be.

Moreover, so far neither PWC
nor Piper has offered any long-term
solution for owners, aside from the
published schedule for compressor
and compressor turbine washes.
The owner/operator community
has expressed concern that a seri-
ous analysis of the real cause of
this specific problem has vet to be
conducted, and hence, that the
solution offered will truly prevent
the recurrence of corrosion in the
air inlet. That, in turn, creates the
fear that the costly repairs that
owners have undertaken will need
to be repeated periodically.

Thus, at the very least, an
aggressive schedule of compressor
washes based upon the geographical
base and usage of the airplane
must be taken into the account.
Until a better long-term solution to
the problem is introduced, it is
probably prudent for owners and
operators to consider the cost of
repairing the corrosion a possible
cost with which they will be faced
at some operating interval.  {&»
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con-ver-sion \kun-‘ver-zhan\ n. 1: the act of converting: the process of being
converted 2: an experience associated with.a definite and decisive adoption
of religion 3: the act of making your King Air 90 faster, safer, more productive
and more valuable than you ever thought possible through an expert
upgrade performed by Silverhawk.

With a Silverhawk 135 upgrade for your King Air 90, you'll receive:

B2 Simplicity
One company. One cali. One price. From the first call to aircraft delivery,
we offer the complete package for one set price.

B2 Quality

We do all instalfations of our own STC—our expertise and experience is second to none.

2 Value
The market clearly recognizes the increased value of a 135A upgrade—
a Silverhawk 135 upgrade, even more so!

For more information on the benefits of upgrading your
King Air 90 with Siiverhawk, please call us at 1-800-479-5851.

Also, ask us how the newly passed Economic Stimulus Package can benefit you.
We’'re redefining conversion one valued customer at a time.

w: silverhawk135.com / e: info135esilverhawkaviation.com
© 2008 Siverhawk Conversions. Al rights reserved.
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