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A next generation fighter
takes a next generation engine.

Pratt & Whitney is the only company in the world delivering 5th generation fighter engines.
Our F135 engine is powering the F-35 Lightning Il today, and our decades of operational
experience and technology have produced the most capable and reliable fighter engine ever.
Ready today and for tomorrow’s challenge. See it for yourself at f135engine.com.

Z Pratt & Whitney

A United Technologies Company

It’s in our power."
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Military Maintenance
Adapts to New Realities

The mantra “better, faster, less costly” is increasingly embedded in the way

warfighters maintain their flying machines

By Jerome Greer Chandler

he traditionally conservative
U.S. military may be a bit late
to the party, but — beset by

budget constraints — cost-conscious
concepts such as condition-based
maintenance (CBM) are starting to
hold sway in key commands.

“Right now our efforts are focus-
ing on CBM,” says an official of the
Army Aviation and Missile Command
(AMCOM) at Redstone Arsenal,
Alabama. He spoke on condition that
we not use his name. “We see a lot
of opportunity in CBM to help reduce
overall operating costs [and] improve
maintainability.

“If we can maintain ... it at the
appropriate time and not overmaintain
it, not only are we going to get better
utilization of our time, we're not going
to be spending as much time changing
out parts that maybe haven’t reached
the end of their service life.”

Striking the same chord is Coast
Guard Commander Steve Walsh, the
Medium-Range Surveillance Aircraft
product line manager at the U.S. Coast
Guard’s Logistics Center in Elizabeth
City, NC. “We’re now working through

UH-60 Black Hawk helicopters at Lowe
Army Airfield, Fort Rucker, Alabama.

U.S. ARMY

Z

structural health monitoring systems
to get to (CBM). Are we there yet? No.”

So far, AMCOM’s CBM+ efforts
have seen some 20-plus maintenance
changes wring out from 250 to 11,900
additional flight hours for components.
They accomplished the feat with a
none-too-shabby return on investment
of from 11.91 to 1 to 18.33 to 1.

Case-in-point: by installing a sensor
on the oil cooler of a UH-60 Black
Hawk, closely monitoring bearing vibra-
tion levels, they were able to extend
the ubiquitous helicopter’s formerly
time-based five-year removal window.

A quick differentiator here between
CBM and CBM+. AMCOM says, “In a
CBM environment, operating plat-
forms, embedded sensors, inspec-
tions, and other triggering events
determine when restorative mainte-
nance tasks are required based on
evidence of need.”

Contrast that with CBM+, which
AMCOM defines as “a proactive equip-
ment maintenance capability enabled
by using indications to predict func-
tional failure ahead of time and take
appropriate action.” The implications

aren’t trivial. The Army contends CBM+
“marks an evolution from the earli-

est applications of embedded health
management.”

Back to that Black Hawk oil cooler,
the further implications of this brand
of CBM, contends an AMCOM official,
“highlights the fact ... you can actually
look at the health of the drive train of a
system, vs. just an individual compo-
nent.”

Cut from the same cost-cutting cloth
as condition-based maintenance are
U.S. Air Force’s efforts at what it calls
“cost-effective readiness.” Spokesman
Micah Garbarino says once upon
a time the Air Force would replace,
rather than repair, certain fan blades
on some engine components. After
studying the issue it determined “that
a percentage could be fixed instead of
discarded; so we focused on recovery
and repair.” The upshot: by using certi-
fied reconditioned blades the Air Force
Life Cycle Management Center avoided
some $80 million in additional costs.

For all this CBMization that’s occur-
ring in the U.S. military maintenance,
the innate caution of the services

4 e-Military Product News for Aviation  Winter 2014
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hasn’t gone away. “We wouldn’t jump
into anything maintenancewise that
could jeopardize our aircrew,” says the
Coast Guard’s Walsh. “That’s clear

... We'll accept a little higher cost to
assure that folks are safe while out in
harm’s way.”

QUICKER RETURNS TO
SERVICE AND ADDITIVE
MANUFACTURING
The mantra “better, faster, less
costly” is increasingly embedded in
the way warfighters maintain their
flying machines. Take the instance of
an AV-8B Harrier aboard USS Bataan.
After takeoff, the pilot couldn’t deploy
the nose gear. Rigging a support
cradle on the flight deck of the carrier
the aviator was able to bring his VTOL
(vertical takeoff and landing) Harrier to
a hard, but controlled, landing.

But the airframe paid a price. “The
hard landing had damaged a portion
of the structural frames in the nose

cone,” says Rich Bomhold, techni-

cal director of the U.S. Navy’s Fleet
Readiness Centers. The OEM, working
with a structural engineering analysis
from the Fleet Support Team (FST),
fashioned a 3-D CAD model of the
offending frame.

Because only a portion of the frame
was damaged, officials decided to cut
out just that section and replace it with
a matching section cut from a spare
frame at Fleet Readiness Center East
(FRCE). Sheet metal doublers would
mate the new section of the frame
with the aircraft. The strategy would
eliminate the need to further dismantle
the nose cone.

“The challenge for FRCE,” says
Bomhold, “was to manufacture the
reinforcement doublers and get them
to the ship for the repair.”

Within 48 hours of getting the
OEM’s CAD model FRCE’s additive
manufacturing was underway. One
forming tool took five hours to build;

CH-47F in phase maintenance at Fort Rucker, Alabama’s Hanchey Army Airfield.
BARRY CONNORS, AVIATION CENTER LOGISTICS COMMAND

/é@ﬁf s
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the other about 30. Computer-aided
design and additive manufacturing
meant one-week turnaround from the
OEM model to finished part. The larger
picture saw the AV8-B damaged June
7, 2014 and the newly formed part
was on its way to USS Bataan July 2.

BUDGET BLUES
This sort of fast turn is going to be
increasingly important. “Repair,
maintenance, and overhaul budgets
are expected to be reduced over the
coming years — while demand for
aircraft, engines, and components will
increase,” says the Fleet Readiness
Centers’ technical director. “Additive
manufacturing promises to be an inno-
vative ... technology that can change
aircraft maintenance business models
in the future.”

It's going to take a lot of innovative
technologies and new approaches
to help the U.S. military manage its
maintenance needs for the rest of
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Condition Based Maintenance Plus (CBM+)

20+ Implemented
Maintenance
Changes

Extensions Range

from 250 to 11900

_Additional Flight Hours

this decade and the next. Air Force
Sustainment Center spokesman Micah
Garbarino says, “Without a doubt, the
biggest single challenge to Air Force
maintenance is our budget constraints
and uncertainty.” He says the USAF
has still not fully recovered from the
impact of 2013 sequestration, “and
we are looking at a return to those
same drastic cuts in fiscal 2016.”

To that end, not only is the Air Force
bringing new technology to bear,
Garbarino says, but “We have focused
on removing barriers to communication
that existed when there was sepa-
rate management at each [overhaul]
depot.” That's allowed them to “stan-
dardize and improve processes and
partnerships, both public and private.”

Those public/private partnerships
encompass civilian third-party pro-
viders. In the Army the percentage
of third-party contract maintenance
depends on location. The AMCOM
official at Redstone Arsenal says
because the United States is limited
as to the number of military personnel

31% to 47% 11.91to 1 to 18.33 to
+ Fewer Component 1 Return on Investment
Demands (ROI)

CBM+ technology
has also been
instrumental in
reducing, and

in several cases

Cost Wise
Readiness

eliminating, time-
consuming manual
inspections and
vibration checks.
Automation of
these tasks, along
with the ability to
bypass replacement
of components until
later maintenance

it can field in Afghanistan, there are a
higher number of civilian maintainers
overseas, in theater. Stateside, the
percentage is lower, “something in the
neighborhood of 15 percent,” he says.
Here in the United States, that
means contract labor tends to main-
tain complex systems: electrical, arma-
ment, and such. A significant slice of
composite repair also is outsourced.
More than budgetary considerations
and specialized skKills are driving out-
sourcing. So too is the readily available
pool of seasoned military maintain-
ers. “It takes us anywhere from five
to seven years to take an individual
that graduated from TRADOC (Training
and Doctrine Command) and mold
them into journeymen,” says an Army
Aviation and Missile Command official.
Some are lost to the civilian world, oth-
ers elevated to supervisory positions
within the military. The military is past
master in rewarding good perfor-
mance with promotion. The upshot:
“They’re taken away from the aircraft
in between that time that we grow the

phase periods, has
empowered the U.S.
Army helicopter
maintainers to focus
on other tasks that
support readiness.

journeyman [into] the artisan,” says an
AMCOM official.

Confronted by the realities that
beset aviation maintenance as a
whole, the U.S. military is learning to
adapt. And it’s doing so fast. I

JEROME GREER
Chandler is a
two-time winner in
the Aerospace

Y Journalist of the

i Year competition’s

Best Maintenance
Submission
category; he won in
2000 and 2008. His
best-seller ‘Fire and Rain’ chronicles the
wind shear crash of Delta Flight 191 at
DFW. Chandler’s passion for aviation safety
is more than professional. It's personal.
Two of his relatives have perished on
commercial airliners, one of them in the
infamous Braniff Electra crash of 1959.
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»PRODUCT WAREHOUSE

LED VIDEOSCOPE
OPTIM INC.
Experience the compact FreedomView LED videoscope from Optim LLC
with its patented, integrated LED light source. The FV Videoscope’ sleek
design offers greater flexibility, while providing exceptional light qual-
ity and visual clarity so you can perform a wide range of nonintrusive,
nondestructive visual inspection tasks virtually anywhere, quickly

and easily. Priced with your budget needs in mind, the FV
Videoscope puts the most challenging inspections
within your reach, in seconds. For more information
call (800) 225-7486 or visit www.optim-llc.com.
www.aviationpros.com/12023338

WING TOP SANDERS

TEMPLE ALLEN INDUSTRIES

Temple Allen’s SRS-8831 Wing Top Sander is a 100 per-
cent pneumatic sanding system that can deliver a variety of
surface preparation tools while shielding artisans from the
health and safety problems associated with traditional opera-
tions. All SRS-8831 systems incorporate the same vibration-
reducing technology first developed for the EMMA™ products
positioned in-line with an ergonomic handle designed to

best position the artisan and the End-Effector for a given
application. The sander offers an ergonomic alternative for
dry sanding or wet sanding the tops of airplane wings, wind
turbine blade molds, and any other large horizontal surface
that currently requires staff to work on their hands and knees.
For more information visit www.templeallen.com.
www.aviationpros.com/12023322

MULTI-AIR CYCLONIC DISCS

NORTON CO.

It’s time to clear the air with Norton Multi-Air Cyclonic
premium ceramic A975 paper discs. The patent-pending,
optimized cyclonic spiral hole configuration improves
dust extraction efficiency. Precision laser-cut holes allow
increased area of abrasive contact for superior cut rate
throughout the life of the disc. The sharp, cool-cutting
ceramic grain performs well on conventional paints and
primers, wood, as well as hard-to-sand surfaces like ceramic
clears, E-coated panels, aluminum, and composites. For
more information visit www.nortonindustrial.com.
www.aviationpros.com/12023341

GAS BOOSTER
TRANSFER AND
CHARGING SYSTEMS
HASKEL INTERNATIONAL
LLC

Gas booster charging
systems for charging or
topping up gas pressures
ensure that optimum use
is made of commercially
bottled gases down to as
low as 150 psi supplies
while producing pressures
as high as 39,000 psi.
Gas carts are used for
transfer, charging, testing,
calibration or tool opera-
tion. Typical gases are
02, N2, He, Ar, and air.
Oxygen booster systems
are used for filling oxygen
cylinders efficiently, safely
and economically. For more
information visit www.
haskel.com or call (800)
743-2720.
www.aviationpros.com/12023359

REFLECTIVE FOAM
GUARDS

AMERICAN PERMALIGHT
INC.

PERMALIGHT introduces
reflective silver/red foamy
cushioning Safety Corner
and Flat Surface Guards in
39-inch lengths, for indoor
and outdoor use. The two
corner guard shapes and
one flat surface guard
shape are available with
either self-adhesive backing
or strong stainless-steel
support to screw-attach
the protectors to walls,
protrusions, truck bays,
loading docks, or parking
area obstacles. The strong

reflective effect bounces
back vehicle headlights,
flashlights, and searchlights
to alert people in the vicin-
ity. For more information
visit www.americanper-
malight.com or call (888)
737-6254.
www.aviationpros.com/12023328
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1% Accuracy

Reduced
Calibration

Lightweight

Ergonomic,
Small Footprint

NSN# 4920-01-546-0471

CH-47 forward and aft
transmission torque and
T-55 engine

U.S. Army
Boeing CH-47
Chinook

NSN# 2840-01-573-5138

Honeywell T55 Engine

Tooling Kit

- used with CTW1200-T55
digital torque wrench

- T55 engine #1 gas producer,
bevel gear and #4 turbine

CAGE CODE: 3GWU8

Powerful, Precision Bolting...

Combat Ready
Pre-Approved
Just Torque-Up

Digital Control

Same, Easy
Operation for All

Wrenches

Once and Go

NSN# 5120-01-563-5988
CH-47 main rotor torque

NSN# Pending
CH-47 horizontal hinge pin

NSN# 4720-01-577-5648

CH-46 forward and aft
transmission torque

Customers include:

U.S. Marines
Boeing CH-46
Sea Knight

CH-46 main rotor torque

U.S. Army « U.S. Navy « U.S. Marines « Pratt & Whitney o Sikorsky ¢ Lockheed Martin  Honeywell
Drop-in replacement for many Powerdyne® wrenches

A Veteran Owned Company
A DVA N C E D www.ADVANCEDTORQUE.com
info@advancedtorque.com / 860.828.1523

TORQUE PRODUCTS

201 Christian Lane, Unit A, Berlin, CT 06037

*Patent # 5,203,239 | Patent Pending
TPowerdyne® is a registered trademark of Bidwell Corporation
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CUSTOM CUT FOAM
PELICAN PRODUCTS
PelicanDealer.com
can cut foam to fit
Pelican or any other
brand of case, no
matter the size. Perfect
for sensitive electronics,
weapons or anything else
that needs to make it from
point A to point B intact,
even if your destination is the

other side of the world. It's easy, affordable and you design
your own layout. We are also a full-line Pelican™ dealer. For
more information call (888) 222-2762.
www.aviationpros.com/12023604

INDUSTRIAL STRENGTH CLEANER & DEGREASER
CR BRANDS
Mean Green
Industrial
Strength Cleaner
& Degreaser has
a unique blend
of biodegradable
detergents, spe-
cially formulated
for the most
challenging
machinery and
equipment maintenance applications. With 40 percent more
cleaning ingredients, grease and grime are quickly dissolved,
while 30 percent more solvents and 20 percent more surfac-
tants lift stubborn stains off all surfaces. It is packaged in
sizes to suit any use — ranging from a 32-ounce trigger spray
bottle to 55-gallon drums. For more information call (866)
447-3369 or visit www.meangreendegreaser.com/industrial-
strength.

www.aviationpros.com/12023609

THERMAL INSULATION

POLYMER TECHNOLOGIES

Polydamp Hydrophobic Melamine Foam [PHM] is an ideal
lightweight acoustical and thermal insulation product for
aircraft, military, transportation, marine, and power genera-
tion applications where resistance to water penetration and
retention, low flame propagation and minimal smoke genera-
tion are requirements. PHM provides excellent acoustical
absorption and thermal conductivity values at a relatively low
density (0.59 Ibs/ft3 on average). PHM is listed under UL 94
Flammability requirements with a V-O rating. For more infor-
mation please contact Loretta Sharkey at (302) 738-9001.
www.aviationpros.com/12023353

PROTECTIVE COVERS
TRISOFT COVERS INC.
Trisoft provides protec-
tive covers for all military
aircraft worldwide. Its pat-
ented crosslink foam cov-
ers provide protection for
trailing edges, wing tips,
prop tips, antenna and
more. Ask about its new
cover kit for the F-16. Go
to www.trisoftcovers.com, click on the military link to receive
more information and pricing. Think safe. Think Trisoft.
www.aviationpros.com/11258871

PRESSURE FUELING NOZZLE
EATON CORPORATION
Eaton’s Carter brand pres-
sure fueling nozzle (Model
64201) sets the industry
standard for reliable per-
formance. Rugged, modular
construction improves handling
and prevents leaks, and its inno-
vative, simplified design involves
fewer parts, meaning lower
maintenance costs. It's also safer
to use: A replaceable knob on the
operating handle eliminates razor-
sharp wear patterns prevalent on other

nozzles. Various design options allow the nozzle to be tailored
for different system requirements. For more information visit
www.eaton.com/aerospace.

www.aviationpros.com/12023598

HAZARDOUS WASTE DISPOSAL
NEWSTRIPE INC.
The AeroVent 1 by
Newstripe will quickly
pay for itself by reducing
the cost of hazardous waste
disposal. The AeroVent
1 is easily installed on
standard 30- or 55-gal-
lon waste contain-

ers and includes an
activated carbon filter
to trap escaping vapors. Aerosol cans are quickly loaded in
the machine and the AeroVent 1 punctures and drains the
cans in one step, making it the fastest manually operated
aerosol can disposal system available. For more informa-
tion call (800) 624-6706 or visit www.newstripe.com.
www.aviationpros.com/12023361
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Hawkeye’ V2 Videoscopes

Fast, Reliable, Affordable, Visual Inspection!

o Sharp, Clear Photos & Video
e Large 5-inch LCD Monitor

e Fasy-to-Use Controls

90° Prism &
Close-Focus

tips available! e Annotation Feature

* Rugged Tungsten Sheathing

* Quality Construction

* Precise 4-Way Articulation
e Starting at only $8,995

In stock, ready for overnight delivery!

Hawkeye® V2 Video Borescopes are fully portable,
finely constructed, and deliver clear, bright high
resolution photos and video! The 5” LCD monitor
allows comfortable viewing, and intuitive, easy-to-use
controls provide photo and video capture at the touch
of a button! V2's have a wide, 4-way articulation range,
and are small, lightweight, and priced starting at only
$8995. V2's are available in both 4 and 6 mm diameters.
Optional 90° Prism and Close-Focus adapter tips.

Made in USA

TRY
BEFORE
YOU BUY!

HE

2
VIDEO BORESCOPES |
gradientlens.com/V2 ‘ 800.536.0790 Gradient Lens Corporation®
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There are powerful reasons why 29 armed services across the globe employ 8,500 of our engines
to deliver when it really counts. Learn more at www.pw.utc.com.

Military Engines 'z Pratt & Whitney
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