TIITIE AMTSociety: Refer-A-Friend for Snap-on Tool page 28

BUSINESS MEDIA

Aircraft Maintenance Technology
Written by aircra 'I/I? tenance pr fes .
for the professigh teg
Official publicajl®: Wi -\

May 2011

Focus
Charles E. Taylor and AMT Day

Recent Master Mechanic Award Winners
page 34

WHY Charlie Taylor
Should Matter to YOU!

page 30

Airframe Technology:

A Clear Outlook

Repair tips from Aircraft
Window Repairs_.Bob Cupery..

page 1 I’ |
II.'.I \_r - = . s 4 i v j‘; |

MRO Operations:

Enabling Lean
Wﬁt‘\ ||

. maintenance
.. : software
‘ S . ighlights
B _ — . page14
‘_\". - B‘ - .

Special Feature:

Southwest
Airlines’ Wmnm

Maintenance Team

""gizéf

¥ o
* - 0




MY PIT CREW

¢ Mobile Service Unit ¢ GO Team ¢ Air Response Team
e HOMESERVICE » Temporary Personnel Support

"Cessna’s Mobile Service Units can provide service anywhere an aircraft

might require it. It's like having your own personal pit crew.”

- Carl Edwards, NASCAR driver

DISCOVER THE DIFFERENCE
866-984-3CSC (866-984-3272)

| ¢

4
4 CBSSNacyraron —
Service Center ‘

Serve - Support - Surpass Cessna

A Textron Company



Cover Story

Features
Special Feature

Southwest Airlines’
Winning Maintenance Team
By Charles Chandler

Page 24

Turine Technology
Aircraft Seal Applications
with Modern Mechanical
Carbon Materials

By Glenn H. Phelps

Page 6

Airframe Technology
A Clear Outlook
By Charles Chandler

Page 10

Check out MORE

Charles E. Taylor

Why Charlie Taylor
Should Matter to You

By John Goglia

Page 30
Master Mechanics

Recent winners of the

Charles Taylor Award

Page 34

MRO Operations
Enabling Lean MRO
By Dinakara Nagella

Page 14
Avionics Technology

Preventive Maintenance
By Jim Sparks
Page 20

AMTSociety
IMx Logs Update
Page 28

ONLINE

Published By

Cygnus Business Media

1233 Janesville Ave., P0. Box 803,

Fort Atkinson, W 53538-0803

Phone (920) 563-6388 - Fax (920) 563-1699

For Product Information: (920) 563-1762 - Fax (920) 563-1704
Change of address or subscription information:

Toll Free: (877) 382-9187 or Local: (847) 559-7598

Email: circ.amt@omeda.com

Web: www.amtonline.com

RONALD DONNER

Publisher. Jon Jezo
jlezo@amtonline.com

Director Of COMENt oevevrevserseressersessssersessnsens Nick Sergi
nsergi@mtonline.com

. Ronald Donner
rdonner@amtonline.com

BTV 2 Barb Zuehlke
bzuehlke@amtonline.com

ASSOCIatE EQION...voevvereerrseeereersssirneees Stephen P. Prentice
aerolaw@att.net

L= Charles Chandler

BARB ZUEHLKE

cchandler@amtonline.com

Contril John Goglia, Dinakara Nagella,
Dave Nakata, Glenn H. Phelps, John Rahilly, Jim Sparks
Sales

National Accounts Manager ............uuuens Denise Rimmer
drimmer@amtonline.com

National Accounts Manager ..........oowuermees Bennett Davis
bdavis@amtonline.com

Classified Advertising Sales. Kathleen McNamee

kathleen.mcnamee@cygnu:

Production

Graphic DESINE ....ovvrevrersvssssssssse Meredith Burger
meredith.burger@cygnuspub.com

Media Production Rep.........ceeeeeeereseereesee Carmen Seeber
carmen.seeber@cygnuspub.com

ProduCtion DIfECLON ....oevvvesevrssersssssesssrsnnes Steve Swick
Administration
Administrative Assistant.....
heidi.riedi@cygnusb2b.co
Circulation

Group Circulation Manager ............ewuwerees Jackie Dandoy

..Heidi Ried!

BENNETT DAVIS

www.AMTSociety.org « www.AMTonline.com -

Industry Outlook

Management Matters
Management’s Responsibility
to Inspire the Next Generation
By John Rahilly

Page 32

Departments

Editor’s Viewpoint .....c..cocvveenee.
Maintenance Software.............

Classified Advertising.
Advertisers’ Index....

Publisher’s Sign-off....................

ONLINE EXCLUSIVES:
AMT Day

What are you planning?

Staying Legal
Public Aircraft
By Stephen P. Prentice

Management Matters
CASS and the Airlines
By Dave Nakata

Airframe Technology:
Scratches and Dings:

How to repair aircraft windows
By Charles Chandler

Circulation Manager Debbie Dumke
List Rental .. Elizabeth Jackson
ejackson@meritdirect.com - (847) 492-1350, Ext. 18

Cygnus Aviation

Executive Vice President ...........uurussusscns Patrick Nadler
VP Marketing, Charla Sheffield
/P Sales, Rick Groth
VP Content John Infanger
Cygnus Business Media

CEO John French
CFO Paul Bonaiuto
EVP, Digital Tom Kohn
3 i Tom Martin
VP Audience Development...........vuvercereree Julie Nachtigal
VPTechnology Eric

SVP Cygnus Expo. Rob Brice
L T T T (o —— Ed Wood
Cygnus Publishing

Corporate Production DireCtor..........uuuweruussines Brett Apold

Aircraft Maintenance Technology

Cygnus Reprint Services
To purchase article reprints
please contact Foster
Printing Services at
1-800-875-3251 or email
sales@fosterprinting.com

May 2011 3



Ron Donner, Editor

More than 100 years later; what would Charles Taylor say?

onsider what an extremely

diverse group of people the

aircraft maintenance technician

community is today. The aircraft

maintenance technician group,
AMT, A&P mechanic, maintenance engineer
— call it what you like — consists of a wide
variety of people, accomplishing a wide
variety of functions, in a wide variety of
environments, in a wide variety of locations
around the world.

Today’s aircraft technicians have a
variety of backgrounds, nationalities,
education, training, and responsibilities all
working on an even wider variety of aircraft
and equipment. The flying machines we
maintain range from sailplanes capable of
effortless flight for hours on end with no
power (other than the tow or winch that
launched them into the sky) to the other
end of the spectrum with aircraft capable
of lifting hundreds of thousands of pounds
into the sky, finally coming to rest on the
other side of the world.

Our group of aircraft maintainers consists
of women and men using their talents to
maintain personal use general aviation
aircraft, business and corporate use aircraft,
airliners, military aircraft, museum aircraft,
helicopters, sailplanes, and recreational
aircraft. In recent years our group now
maintains unmanned aircraft with no
human beings onboard. We maintain these
aircraft for a variety of missions, owners,
operators, and companies, in a variety of
locations around the world. Within the
various segments of aviation you can find
people who hold certificates issued by their
country’s aviation authority, and others who
are noncertificated yet have worked in the
aircraft maintenance industry for years; more

the case with the manufacturing, military,
and repair station segments. Does holding a
certificate make one an aircraft technician?
Many aircraft technicians work in a back
shop or component overhaul environment
where an entire career could be spent
without holding a personal certificate, or
for that matter ever putting a wrench to

an actual airframe with wings. All of this
prompts the question, “What would Charles
Taylor say today”? My guess is that his first
comments would be, “What a diverse group
we have become.”

On May 24, the birthday of Charles E.
Taylor, the Wright Brothers’ first mechanic,
we will again celebrate AMT Day in this
country. Is your maintenance organization
planning on celebrating? If so let the staff
of AMT magazine know. Send us a photo
of your celebration. In this issue of AMT
magazine we celebrate by offering our
readers a diverse selection of articles in print
and on our web site AMTonline.

Visit page 34 to read about several recent
recipients of the Charles Taylor Master
Mechanic Award and online for an update
on National AMT Day. John Rahilly on
page 32 provides a compelling article on
inspiring the next generation of aviation
professionals; an article that Charles Taylor
would have appreciated. On page 30 John
Goglia asks and answers the question,
“Why Charlie Taylor Should Matter to You.”
Our technical articles cover aircraft window
repair and maintenance, and turbine engine
carbon seals. Charles Chandler, AMT field
editor, spoke with representatives of the
Southwest Airlines winning team from
this year’s AMTSociety Maintenance Skills
Competition and shares their story.

Happy AMT Day! Enjoy, Ron
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TURBINE TECHNOLOGY

By Glenn H. Phelps

Modern turbine
engines such as
this GEnx engine
use advanced
materials for
internal parts.

6 May 2011
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Turbine Engine
Seal Applications

Constantly working to extend TBO, engine manufactur-
ers and operators use modern materials in seal designs

odern mechanical carbon

materials are being used in a

wide variety of applications

— a few examples include

aircraft gearboxes, air tur-
bine motor starters, and main shaft seals for
both aircraft turbine engines and aircraft aux-
iliary power units (APUs).

These unique, self-lubricating materi-
als are composed of fine-grained, elec-
trographite substances that are impregnat-
ed with proprietary inorganic chemicals to
improve lubricating qualities and oxidation
resistance. These materials are ideal for use
in aircraft applications because of their low
coefficient of friction, low wear rate at high
sliding speed, high thermal conductivity,
and resistance to oxidation in high tem-
perature air.

Engine manufacturers and operators,
who are constantly working to extend their
time between overall (TBO), are using these
modern seal materials in seal designs. Their
goal is to ensure that carbon main shaft
seals will no longer be a factor in limiting
time between overhaul (TBO) on new air-
craft turbine engines.

These properties also make the materials
of interest to designers of other high-speed,
rotating equipment, for example high-speed
rotary gas compressors and steam turbines.

High sliding speed in shaft seals

Aircraft gearboxes are used to reduce
the main engine shaft’s rotational speed
from as high as 26,000 rpm down to
about 3,400 rpm, so the shaft can drive
such system components as hydraulic
pumps, generators, and air conditioning
COmMpressors.

To seal the oil lubricant within the
gearbox and protect it from leaking out at
the point where the shaft enters and exits
the gearbox, most aircraft gearboxes use
face seals. The face seals usually contain
a carbon-graphite stationary ring and a
silicon carbide or tungsten carbide rotating
ring. The rings that make the dynamic
face seal are both lapped flat and are held
together with springs or magnets so that
liquids cannot flow between the ring faces
even though they are spinning against each
other at high rpm.

The two rings in relative motion that
make the dynamic seal are sealed to the
shaft or the gearbox housing with static
seal rings such as polymeric O-rings. Seal
designers use spiral grooves, straight
grooves, and wedges to channel or pump a
thin film of air or oil between the two slid-
ing sealing faces. This creates aerodynamic
or hydrodynamic lift, which greatly reduc-
es the friction and wear of the seal faces.

For example, Metcar Grade M-45, from
Metallized Carbon Corp., is often used as
the stationary ring. It is especially suited for
these shaft seals because it is impermeable
and thus able to support an aerodynamic
film. It also has the ability to run at high
speed with low friction and low wear.

www.AMTSociety.org
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Shaft seals must withstand
extremely high shaft speed

Air turbine motor starters typi-
cally use the same carbon-graphite
versus silicon carbide or tungsten
carbide dynamic face seal materi-
als that are used in gearbox seals,
but the sliding speed is much high-
er. These air turbine motor starters
are actually small turbines that use
the exhaust gas from the APU to
create the power necessary to start
the main engines. The shaft speed
on air motor starters can be as high
as 180,000 rpm, or a sliding speed
of about 1,000 feet/second, which
is nearly the speed of sound. The

Typical face and circumferential seal ring

configurations utilizing modern mechanical carbons.
Photo courtesy of Metallized Carbon Corporation.

seals are designed
with wedges
and gas flow
passages
to produce
aerodynamic
or hydrodynamic
lift-off. Metcar Grade
M-45 is used in air motor starter
seals because of its outstanding
self-lubricating qualities at the
required operating conditions.

Main shaft seals for aircraft
turbine engines and APUs
Face seal rings, with carbon-
graphite primary rings, and carbon-
graphite circumferential seal rings
are used in aircraft engine main
shaft seals to control the airflow
and combustion gas flow inside the
engine. They also seal the oil lubri-
cant in the main engine bearings
that allow the compressor shaft and
the combustion gas turbine shaft to

TURBINE TECHNOLOGY

rotate freely. Both circumferential
and face type seal rings are used.

For circumferential main shaft
seal rings, carbon-graphite seg-
ments that fit with close end
clearance in slots in the stationary
housing are used. The carbon-
graphite segments are tensioned
against a ceramic or hard metal
coating on the rotating shaft using
a “garter” spring.

Lifting wedges and machined
configurations are used to create lift
so that these seals run on an aero-
dynamic or hydrodynamic film.
Rotating speeds can be as high as
26,000 rpm, and temperatures in the
seal rings can reach as high as 800 F.

Metcar Grade M-595 type mate-
rials are used for aircraft main shaft
seals, because the chemical additive
in these grades prevents oxidation
at high temperature and provides
improved lubricating qualities at
the required operating conditions.
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TURBINE TECHNOLOGY

Commercial aircraft turbine
engines have an established TBO.
During the overhaul, the turbine
engine is disassembled so that
internal parts can be cleaned
and inspected, and all parts that
are out of specification can be
replaced. Smaller commercial
aircraft turbine engines typically
have TBOs on the order of 3,000 to

Typical face and circumferential seal
ring configurations. Photo courtesy
of Metallized Carbon Corporation.

5,000 hours, and the cost of
the overhaul can be as much
as $250,000.

Often during the engine
overhaul, the carbon main shaft
seals need to be replaced. With the
use of modern carbon seal materi-
als and aerodynamic lift off seal
designs, the hope is that carbon
main shaft seals will no longer be
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one of the
factors that
limit TBO on
new aircraft
turbine engines.
APUs are small
gas turbine engines that are
used to create electric power, air
conditioning, or cabin heat, when
the main engines are turned off
at the gate to save fuel. APUs
contain carbon-graphite seals that
are similar to, but smaller than,
main engine seals.

Unique characteristics

Oil-free, self-lubricating mechan-
ical carbon materials possess a
unique combination of character-
istics that make them ideal for use
in both commercial and military
aircraft seal applications.

The materials are self-lubricat-
ing, self-polishing, and dimen-
sionally stable, which ensures a
good sealing mate. The materi-
als are heat resistant and have a
high thermal conductivity which
helps conduct frictional heat away
from the sliding surface. In addi-

Modern mechanical car-
bon materials are self-
lubricating, self-polish-
ing, and dimensionally
stable, which ensures a
good sealing mate.

tion, these materials are readily
machinable to exacting aerospace
dimensional tolerances, and they
can be supplied lapped and pol-
ished to a flatness specification of
one helium light band. amr

Glenn H. Phelps is technical director
for Metallized Carbon Corp. For more
information on mechanical carbon solu-
tions, please contact Glenn H. Phelps
at ghphelps@metcar.com, or (914) 941-
3738, or by visiting www.metcar.com.
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AIRFRAME TECHNOLOGY

A Clear Outlook

Repair tips from Aircraft Window Repairs’ Bob Cupery

y first aircraft window
job was to resurface
several cabin windows on
a Boeing 707. Repairing
and polishing aircraft is

a delicate, multi-step, monotonous job. We
started the process with soft rubber sanding

By Charles Chandler plock and 2000 grit paper, with strict
instructions from the crew chief to make
vertical sanding strokes only.

For those that have done this job you know
2000 grit paper is about as abrasive as cigarette
smoke and takes ages to make much progress.

Pa.sseng er cabin After about three
WlndOI./I/S é.ind . hours of sanding
cockpit windshields my teammate
ona C essha decided that an
Citation Il aircraft. orbital pneumatic
Pholtos courtesy sander with a felt
of Signature

pad and some
buffing com-
pound would be
a better choice for
this job. He applied the sander to the window
and after a few quick revolutions; the window
turned a white opaque color and glazed rock
hard. The end result was the window had to
be replaced, and my teammate incurred the
wrath of the old crew chief.

TECHNICAir - STP.

10 May 2011 Aircraft Maintenance Technology + www.AMTonline.com -«

If you surveyed the OEMs, the back shops
for the airlines, and the window repair com-
panies, you would find that servicing, repair-
ing and replacing aircraft windows is big
business. There is a lot of tribal knowledge
and expert craftsmanship associated with
repairing aircraft windows. Bob Cupery,
founder and current CFO and QA manager
for Aircraft Window Repairs of Torrance, CA,
is the guru of repairing aircraft windows.

Aircraft Window Repairs

Cupery is one of us and a great American
success story. He was an AMT for Northwest
Airlines and maintenance director for
Northrop, and listed in Who'’s Who in
America Industry and Finance. Bob started
business in his garage and it became the first
FAA certified repair station solely dedicated
to the repair of acrylic windows and lenses
for pressurized aircraft. Cupery and his wife
Kathi have been in the business for about
32 years. I asked him to pass along some of
his window repair expertise with a focus on
window maintenance and the different types
of damage that AMTs should look for. He
agreed and pro-
vided an abun-
dance of valuable
information.

Windows sur-
round us; they
literally are part
of almost every
structure built
to move or shel-
ter people, cars,
boats, buildings,
and aircraft. We
rarely notice them
until we can't see
through them. In
fact, windows are
so much a part of our lives we often think they
are all alike. However, when we as AMTs start
treating all windows the same we're asking
for trouble. For one thing, not all windows are
made of glass. With few exceptions, aircraft
windows are formed from stretched acrylic

www.AMTSociety.org



AIRFRAME TECHNOLOGY

which provides a relative inexpensive, tough, shatter
proof transparency ideal for use on airplanes. What's
more (and something many people forget)on some
aircraft windows are primary structures carrying the
same loads as the metal fuselage.

Cleaning and care

Acrylic aircraft transparencies require careful treat-
ment and protection. They also discolor with age.
Even with a conscientious maintenance program, you
may still notice some yellowing or milk-coloring. Such
color cannot be removed without weakening the acryl-
ic and eventually you'll have to retire those old panels.
However, you can extend the life of aircraft windows
by following a few suggestions.

First, never use an ammonia-based glass cleaner
on acrylic windows. Ammonia may be great for glass,
but it’s hard on plastic. Even approved plastic cleaners
in aerosol applicators should be avoided. While the
cleaning agent is safe, the majority of aerosol chemi-
cals can damage acrylic.

To clean a pane properly, apply an approved plastic
cleaning agent to the windows. Each time you wipe
across the window use a clean side of the towel on
each pass; this will remove the abrasives and safely
buff the window. You'll use a few more paper towels
and cleaner but that costs a lot less than having to
refinish your windows or purchase new ones.

When it come to inspections Cupery recommends
that an AMT be very diligent and always make a
careful, detailed inspection of all windows. Always,
remember certain window conditions and minor
damage can accelerate to a condition that requires an
expensive replacement.

Inspecting the windows

AMTs should be familiar with the characteristics
of acrylic materials and the composition of aircraft
windows. Windows are a primary component of the
aircraft structure and must be carefully maintained.
There are some types of damage that an AMT should
watch for each time they are around the aircraft.

To inspect properly, Cupery recommends at least
a 500 candlepower light. Shine it at the window from
every direction; up, down, sideways, forward, and
upside down. You want the cracks or damage to reflect
back to you. Ultrasonic equipment is also a necessary
part of the inspection. You should make an ultrasound
inspection of the window before making any repairs.
This is to verify that there is enough material to make
the repair. Then, inspect again after repairs to ensure
windows are above minimum thickness. Cupery sug-
gests that all aircraft windows are subjected to stresses
that affect the weak point in the windows. Mounting
bolt holes is an example.

www.AMTSociety.org «
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AIRFRAME TECHNOLOGY

Bolt hole cracks

Bolt holes are problematic.
Cracks can occur from aircraft
stresses and overtorquing mount-
ing hardware. To adequately
inspect bolt holes on the edge of the
windshield, use a prism. The prism
bends the light and allows you to
view any damage on the edge of the
windshield or around bolt holes.
Clean the window well before
using the prism or dirt particles
will scratch your prism and win-
dow. Hold the prism tightly against
the outside of the windshield and
use glycol as a coupling agent.

Shelling/scaling

Shelling is the in-plane cracking
of the acrylic panel that reflects
back at you like the inside of an
oyster shell when you shine light
directly onto it. Typically this dam-
age will be evident around bolt

holes and in the outer radius areas
of the windows. It may be caused
by razor cuts, stress risers on the
radius, or overtorquing bolts dur-
ing installation and is referred to
as scaling. It can cause structural
failure and the window is usually
removed from service.

Debonding

Debonding is a separation of
two or more surfaces that have
been bonded together through the
use of specific bonding materials.
This problem is noticed when moist
air bypasses the desiccant system
and fogging occurs. Once debond-
ing begins, it quickly gets worse.
Moisture builds in the bottom of
the window and between the pan-
els. As the aircraft goes to altitude,
this moisture freezes and spreads
the panes even further apart caus-
ing additional debonding. This

is not a structural problem and is
repairable; however, moisture can
cause corrosion.

Delamination

Delamination is the separation
of the acrylic or glass layer from
the polyvinyl sheeting. Causes are
usually stresses from normal air-
frame torquing, age, and UV deg-
radation. Not considered a struc-
tural problem, it is actually a form
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Passenger cabin window on a commercial air-

liner. Photo courtesy of Marty Holzer.

of stress relief; however, as this
problem progresses it may obstruct
vision. Delamination can be dis-
tinguished from shelling because
it doesn't reflect back at you when
you shine a light on it. Instead it
just appears as clear bubbles, dull
flat, or white discolored areas.
Manufacturers have limits for how
large an area is allowed.

Sealant damage

Window damage can occur by
using the wrong types of sealants.
Don't ever let anyone talk you
into using anything other than
sealants that are approved by the
manufacturer. Some quick curing
sealants have accelerators that can
attack the acrylic.

Others are alkaline and can
also cause crazing. Cupery has
found several cases of damage
caused by someone using the
wrong type of sealant.

A word of caution, if one win-
dow exhibits this type of damage,
then most likely the others will
be damaged as well. In fact, when
you find damage on one always
expect to find the same types of
damage on the other windows.

Erosion

Don't forget to inspect naviga-
tion and landing light lenses for
erosion. These can be polished and
hard coated. The motto is to see and
be seen in our crowded skies.

I'asked Cupery to pass along a
bit of his experience to new AMTs
and someone wanting to become
a window repair specialist. “For
the AMTs, when you are working
around windows, please think
before you act.” He has seen many
windows in his shop that someone
polished and distorted. These win-
dows cannot be corrected and all
you can do is chase the distortion
around the window.

Aircraft windows are strong but
can be easily damaged by a careless
act: dropping a tool, dragging an
air hose or electrical cord across a

window, or wiping it with a dirty
shop towel. If you are measuring
window damage, measure twice.
Even new windows can be at OEM
limits. For the person considering
becoming a window repairman,
this is craftsman work and a labor
of love. Repairing and polishing
windows is intense, meticulous,
unforgiving work. According to

AIRFRAME TECHNOLOGY

Cupery, it is a worthwhile effort
“because a clean and polished win-
dow in an expensive corporate jet is
a safe and beautiful thing” amr

Charles Chandler was assisted by
Bob Cupery in writing this article. For
more information on Aircraft Window
Repairs, visit wwuw.aircraftwindowre-
pairs.com or call (310) 212-7173.
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MRO OPERATIONS

By Dinakara Nagalla

Lean MRO enables
MROs to eliminate
unnecessary tasks,
improve maintenance
team performance,

and increase the

yield of scheduled

Enabling Lean MRO

controlling operating costs and improving
performance by applying lean principles and IT
solutions to maintenance operations

11 fleet aircraft operators fly
with the same business rule in
mind — an aircraft sitting on
the ground because of mainte-
nance requirements generates
no revenue (commercial) and detracts from
overall mission readiness (military).
Driven by ever-changing business
models, global competition, high fuel
costs, and other unavoidable doing-
business costs, fleet aircraft operators
(both commercial and military) have
developed a simple business strategy —
control operating costs across the broad
spectrum of the aircraft maintenance cycle
by implementing processes designed to
mitigate economic fluctuations.

MRO benefits and savings

Many fleet aircraft operators have real-
ized some value and savings by imple-
menting in-house maintenance, repair,
and overhaul (MRO) profit centers and /or
by outsourcing their aircraft maintenance
activities to established MROs. In turn,
these MROs are increasingly applying lean/
Six Sigma principles and techniques to their
operations to achieve dramatic and sustain-

maintenance actions. able performance improvements.
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oy

Aircraft Maintenance Technology <

www.AMTonline.com

Unfortunately, most MROs never real-
ize peak effectiveness from these initiatives
because they have failed to properly support
them with an information technology (IT)
solution that provides the broad visibility
and effective data needed for true knowl-
edge-based decisions.

Today, MRO operations account for 15 to
18 percent of the fleet aircraft operator’s total
operating costs. Aircraft undergoing sched-
uled-maintenance actions, or aircraft delayed
from being returned to service because of
scheduled-maintenance actions, also create
the need for additional capital expenditures
for the spare aircraft needed to meet flight-
dispatch schedules. The significance of these
costs highlights the MRO industry as a key
business area for targeted transformation.

Lean MRO, in conjunction with an opti-
mized maintenance program, enables MROs
to eliminate nonproductive or unnecessary
tasks from their process-event critical paths,
improve maintenance team performance,
increase the yield of scheduled maintenance
actions, and increase supply chain effective-
ness. With these enhancements, maintenance
teams can maximize information re-use,
manage the complexity arising from asset
variation, and reduce the time spent per-
forming tangential tasks like information
searches and data downloads.

When properly implemented, lean with
Six Sigma helps reduce and eliminate the
root causes of defects and unwanted process
variability. When employed together,
the following lean/Six Sigma principles
have the potential to generate significant
performance improvements:

* Define value from the customer’s

perspective

¢ Clearly identify value streams in

business processes

¢ Execute work assignments to

optimize value

* Assure that every process adds value

* Remove obstacles to value creation

www.AMTSociety.org



¢ Continuously reduce or
eliminate waste

* Reduce process variability;
focus on data and
measurements

* Develop a culture intolerant
of waste and defects

* Involve every employee in
continuous improvement

Performance
improvements

Lean/Six Sigma-enhanced
production processes provide
opportunities to protect future
revenues through true competi-
tiveness. Industry statistics suggest
that with lean/Six Sigma, MROs
can achieve extraordinary per-
formance improvements. Over a
three- to five-year period, it is not
uncommon to realize significant
savings in: labor productivity,
inventory reduction, defect reduc-

tion, lead time reduction, hangar
or work space reduction, increased
capacity, and on-time delivery
improvements.

In addition to enhanced pro-
cesses, Lean/Six Sigma-qualified
aviation-maintenance subject
matter experts provide valuable,
enterprisewide insights into main-
tenance programs and schedules.
These individuals possess the back-
ground and experience to:

e Evaluate and redesign fleet
maintenance programs or
schedules to eliminate wasted
efforts arising from poorly
sequenced, too-frequent, or
unnecessary tasks

* Assess planning and proffer
advice on optimizing
check packages to increase
production velocity and
flexibility while reducing
process complexity

MRO OPERATIONS

e Help implement an adaptable
system response to an FAA
continuing analysis and
surveillance system (CASS)

Culture change

To achieve the success that will
only come with process optimiza-
tions and culture changes, MROs
must implement the IT designed
specifically to support lean MRO
operations. Today, success in MRO
operations is no longer about sim-
ply turning wrenches. It is now
all about the tooling that provides
reliable, just-in-time information to
MRO decision makers.

Software solutions

Any suite of MRO software
solutions should provide main-
tenance and engineering orga-
nizations with the planning,
execution, analysis, and reporting

Announcing

ATP NAVIGATOR® ONLINE SERVICE

GLOBAL AVIATION INTELLIGENCE SOLUTIONS™

Accessing All Your Maintenance & Regulatory Publications Just Got Easier!

The ATP Navigator® online service combines the robust

functionality of our desktop application with the power and
reach of the web. Our Internet based service is the most
complete solution available, integrating all of the critical
maintenance and regulatory publications, AD and SB
compliance tracking and reporting.

Discover how ATP Navigator® online service easily connects
you to your maintenance and regulatory publications.

Visit www.atp.com/navkit to download the free
information kit, or call 800-227-4610 today.
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MRO OPERATIONS

Software Providing

Waste Types Examples of MRO Waste — Lean Solutions

Assignments not given timely or unclear; tools and materials not available; tasks

Watting improperly sequenced; information not available to mechanics at workstations
Unnecessary Processing Taskslmproperlly planned and/or sequenced; maintenance program requirements
not critically reviewed
. Tasks added without reason; task analysis not completed; critical evaluation of
Overproduction .
maintenance program not undertaken
- Mechanic spends too much time off task in order to acquire parts, tools,
Logistics . . . , .
information, assignments; tasks improperly planned and/or sequenced
Defects Task improperly performed due to human factors; process variability;

incorrect specification; defective materials

Parts and components not available at planned time or location;

Materials Management . . . . .
incorrect material provided; excess materials utilized

Unused

. Mechanics not involved in process improvement and problem solving activities
Employee Expertise

Tasks, process steps, time allocated, parts provisioning, etc.,

Complexi . ‘ .
plexity are more involved than needed to achieve customer requirements

Personnel with appropriate training, correct tools, correct equipment, and other
resources required for task performance are not available where/when required

NN N B N N B N U NN

Resource Management

Introducing the
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T
27 /

ALK-365 Aviation Leak Detection Kit

The most complete way to pinpoint leaks in virtually any
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aircraft downtime. Helps prevent major equipment failure.
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¢ Rechargeable, super-high intensity
UV leak detection flashlight
Universal fluorescent dye

Dye cleaner

AC and DC chargers

UV-absorbing glasses, holster and
soft carrying case

J{SPECTRONICS ' | e Information,

CORPORATION call 1-800-274-8888
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solutions required to drive the fol-
lowing lean/Six Sigma initiatives:
¢ Detailed event planning and
execution for heavy, shop, light,
and line maintenance actions
* Robust data capture, analysis
and reporting for metrics-driv-
en continuous improvements
¢ Optimal task assignments and
material tool allocations
e Real-time status internal/exter-
nal communications
* Maximization of mechanics’
time on assigned tasks
* Integrated analysis of reliability
information from aircraft, lega-
cy, and execution information

IT integration

A common problem in achiev-
ing a truly lean MRO operation is a
less-than-comprehensive/complete
lean transformation. Even though
MROs spend millions of dollars to
transform their facilities into lean

machines, many efforts fail because
of a lack of effective IT integration
throughout the operation.

In other words, ineffective and
nonuse of IT systems to enable
and support lean methodologies
are the two main reasons for lean-
implementation failure.

An effective lean IT solution is
integral to capturing, managing,
and accessing the comprehensive
and highly accurate set of
information applicable to lean
MRO processes and assets. Once
this information is collected,
it must provide enterprise
leadership with the core
knowledge needed for effective
decision support across the entire
product lifecycle. This knowledge
can then be leveraged in work
flow-driven processes which, in
turn, can be tightly focused to
achieve metrics-driven lean/Six
Sigma MRO objectives.

MRO OPERATIONS

In closing, lean MRO is a holis-
tic, comprehensive, enterprisewide
program designed to be integrated
into the MRO's core strategy as
an aid to operational transforma-
tion. The lean MRO's IT solution
enables MRO/Six Sigma strate-
gies by doing all of the following
things well: Ensures repeatable
processes and systematically pro-
vides micro visibility to movement
of assets (including technicians) in
a cost-effective manner; guarantees
both reliability and readiness; and
reduces turnaround time (TAT)
and cycle time with accurate fore-
casting of resources by providing
just-in-time knowledge. amr

Dinakara Nagalla is chief executive
officer and president of EmpowerMX.
EmpowerMX provides aircraft mainte-
nance software and consulting services
to the air transport industry. For more
information visit www.empowermx.com.
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SOFTWARE
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Maintenance Software

Aircraft Maintenance
Systems RD Inc.

AMS software covers all main-
tenance activity and parts tracking
needed for aircraft operators, MROs,
and manufacturers. It eliminates
paper and storage concerns. All solu-
tions are developed to meet current
TC, FAA, and EASA regulations. AMS
improves and standardizes your pro-
cesses. Service after sales support is
available 24/7. For more information
call (888) 471-0252 or visit www.air-
craftms.com.

Aircraft Technical Publishers
The ATP Navigator online service,
launched in April, represents a mile-
stone for aviation maintenance by pro-
viding next-generation, online access
to both regulatory and OEM techni-
cal publications, including airframe,
engine, propeller, and selected avion-
ics. As a subscriber, you have access
to ATP’s experienced Customer Care
staff. For more information call (800)
227-4610 or visit www.atp.com.

Avantext

Avantext offers Airworthiness
Directives Library and TechPubs
Maintenance Libraries. The data
ensures compliance and simplifies
inspections. Sentinel is set to launch
July 1. Content is updated daily, and
all ADs, forms, and reports are orga-
nized by component or airframe in
an easy-to-use software interface. For
more information call (800) 998-8857 or
visit www.avantext.com.

Avtrak LLC

GlobalNet provides real-time
maintenance tracking for more than
4,500 aircraft worldwide. The system
currently supports more than 180
different aircraft makes and models
(fixed and rotor wing). E-Log elec-
tronic logbook archiving is a digitized
version of your aircraft’s historical

Aircraft Maintenance Technology « www.AMTonline.com -

inspection and maintenance logs. Your
logbook information is scanned into

a PDF image and is OCR'd for search-
able text, which then is available on
Avtrak’s secure web site as well as a
CD. Digital images are taken directly
from the existing aircraft engine, pro-
peller, and APU paper maintenance
logbooks. GlobalWorks work order
system is designed around the needs
of Part 135 and 91 operations that have
their own maintenance staff and per-
form all or some of their own mainte-
nance. GlobalParts inventory control/
purchase order system offers fully
integrated inventory control and parts
management to your operation with a
centralized, secure web-based solution
to your inventory management needs.
For more information call (303) 745-
5588 or visit www.avtrak.com.

Component Control

Quantum Control is a fully inte-
grated business software solution.
It includes MRO, aircraft services,
hangar management and manufactur-
ing capabilities, contact management,
distribution and rotable manage-
ment, accounting, and E-commerce.
It extends the supply chain using
its built-in web services with Oracle
APT toolsets. Service and after sales
support is available 24 /7. For more
information call (619) 696-5400 or visit
www.componentcontrol.com.

Continuum

CORRIDOR consists of more than
25 separate but integrated modules
making it cust