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Made here, and more
The A320 that will be
built in Mobile is just the
most high-profile aerospace
product made, tested or
developed in the region...

W

hen the first A320 jetliner rolls
off the final assembly line in Mobile, Ala., in 2016, it will be a
noteworthy aerospace milestone.
It will be the first U.S.-made Airbus passenger
jet, one of 40 to 50 that eventually will be built
at the Mobile Aeroplex each month.
But it will not be the first modern aircraft to
roll out of a Gulf Coast plant as a finished product. In late 2006 the first Fire Scout MQ-8B unmanned helicopter came out of a plant in Moss
Point, Miss., west of Mobile.
Indeed, the Gulf Coast region between New
Orleans and Northwest Florida is a key player in
the production of aerospace items, including
satellite propulsion systems, rocket engines,
spacecraft and high-tech sensors that help map
coastal and littoral regions. It’s also involved in
developing, testing and managing some of the
most advanced and accurate aerial weapons in
the world. And more could be on the way.
Allan McArtor, chairman of Airbus Americas,
is aware of all that activity. He’s also aware that
Airbus’ decision to build jetliners in the region
adds an element that sets the region apart.
“The addition of the A320 family assembly
line allows the Gulf Coast region and Alabama

By David Tortorano

Chapter at a glance
• A320 jetliner will be assembled at Mobile
•
•
•
•

Aeroplex beginning in 2015-2016
Fire Scout and Global Hawk unmanned
systems built in part in Moss Point
NASA’s Orion and Sierra Nevada’s Dream
Chaser built in part in New Orleans
Eglin developed, tests and/or manages
more than 90 weapon systems
Airborne mapping sensors, mine defense
systems produced in the region

to establish a new aerospace center of competency which will create jobs and strengthen the
aerospace industry in the U.S.,” he said.
“This is the most significant, game-changing
event in U.S. aerospace in decades. It doubles
the number of companies manufacturing large
commercial aircraft in the United States, and it
represents a positive step -- change in the longstanding partnership between Airbus and U.S.
industry,” he said.
Aircraft

The most high profile product that will come
from the Gulf Coast region is the A320 singleaisle jetliner. The $600 million
final assembly line being built
at the Mobile Aeroplex will
begin production in 2015 and
help reduce the huge backlog
of A320 orders.
Major sections of the plane,
from wings to tail to fuselage
and more, will be shipped to
the Port of Mobile from Airbus facilities and
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suppliers in Europe. Once those sections begin
arriving, the process will continue for years to
come. As many as one ship a week will bring
huge sections to Mobile.
It will take nine months to assemble that first
plane for customer JetBlue, according to Michelle Hurdle, director of economic and community development. After it’s certified, Airbus
will build planes at the rate of one per week.
“Having four or more aircraft delivered every
month will obviously have a huge impact on the
local economy and perhaps even more significant will be its multiplier effect,” said Bill
Sisson, president of the Mobile Area Chamber
of Commerce. “There is no question that the
project will greatly enhance our city’s manufacturing sector.”
Some 35 miles to the west of Mobile Aeroplex
another major aerospace and defense company,
Northrop Grumman, builds portions of two
cutting-edge unmanned aircraft systems. The
101,000-square-foot Northrop Grumman Unmanned Systems Center in Moss Point, Miss.,
does final assembly work on the Fire Scout unmanned helicopter and central fuselage work on
all variants of the high-flying Global Hawk
fixed-wing unmanned aerial system.
The first Fire Scout, using a Schweizer airframe, rolled out of the Moss Point plant in December 2006 and went to Naval Air Station
Patuxent River, Md., for testing. By early 2014,
28 MQ-8Bs had come
out of the Moss Point
line. In addition, two
test MQ-8C Fire
Scouts, which use the
larger Bell 407 airframe, have been delivered and 17 production models are under
contract. The first production unit came out of
Moss Point in late April.
Moss Point also handles the central fuselage
work for all variants of Global Hawk, including
the Navy’s Triton and the versions being pur-

chased by NATO. Although the Mississippi
plant was not involved
in early versions of the
Global Hawk, it’s been
involved in all variants
built after the plant
opened. As of early
2014, Moss Point has done central fuselage
work on 33 of the high-flying aircraft, according
to company officials.
Northrop Grumman executives have said in
the past that the Moss Point plant could participate in the building of other unmanned systems.
Not only does it have room in its 101,000
square-foot plant, it also has first crack at additional acres at the park where it’s located. The
same expansion possibility is possible in Mobile
for Airbus. It has first chance at additional land
at the Aeroplex, both of which indicate a capacity well beyond what’s currently done.
The fact that two aircraft production centers
are located so close and that the two companies
once banded together for an Air Force aerial
tanker competition is not lost on economic development officials. Troy Wayman, vice president of economic development for the Mobile
Area Chamber, said that proximity is pointed
out when discussing the area with prospects.
In addition to the two high-profile aircraft
manufacturing operations, the Interstate 10 region also includes an aircraft maker with a more
limited customer base. It’s located in the small
Northwest Florida town of Marianna, just north
of Interstate 10.
That’s where CHR International produces the
two-seat Safari 400 helicopter, which can be
bought in either a kit version or already assembled. It also has a program where it works with
buyers who come to the facility to build their
helicopter.
“Northwest Florida offers a number of benefits. Our climate, the absence of personal income tax and ad valorem taxes, low cost of

Photo page 20: Hangar 9, the final assembly facility in Mobile, as it appeared in April 2014. Airbus photo
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housing, and proximity to the Emerald Coast
make the lifestyle very attractive,” said Delane
Baker, general manager of the helicopter maker.
“It has brought a wealth of talent and experience to the region as retirees have sought out
areas of low crime and low stress. Several significant aviation focused military bases use services of private contractors who hire staff
trained in many areas of aviation support. Local
colleges and technical schools have moved to fill
that need,” he said.
Spacecraft

The Gulf Coast region, which has a history
going back to the early 1960s of involvement in
the nation’s space program, is heavily involved
in building spacecraft for NASA as well as for
the commercial space companies.
The highest flying of
them all is NASA’s
Orion Multi-Purpose
Crew Vehicle, the
Apollo-like capsule
designed to take a
crew of six deeper into
space than ever before.
In June of 2012 the NASA and Lockheed
Martin team at Michoud Assembly Facility in
east New Orleans completed the final weld on
the first space-bound Orion. The Exploration
Flight Test 1 Orion was then shipped to Kennedy Space Center, Fla., for final assembly and
checkout operations. The EFT-1 flight will take
Orion to an altitude of 3,600 plus miles, more
than 15 times farther away from Earth than the
International Space Station.
NASA-owned Michoud is one of the largest
manufacturing centers in the world, with 43
acres under one roof. For 37 years the 15-story
tall external fuel tanks for the shuttles were built
at Michoud Assembly Facility, which is large
enough to handle multiple projects at one time.
And that’s the case right now. Lockheed Martin also has a contract to build portions of another spacecraft at Michoud Assembly Facility.

CHR International photo

Builder Ken Kohart works on a CHR Safari 400 as part
of the company's “builder assist” program.

The company is fabricating the composite portions of Sierra Nevada’s shuttle-like reuseable
spaceship, Dream Chaser. Part of NASA’s
Commercial Crew Program, the spacecraft will
carry two to seven people in orbital and suborbital flights. The company plans to build a fleet
of Dream Chasers.
Like the shuttle, Dream Chaser will use the
same launch and return
system. It will be
launched atop a humanrated United Launch
Alliance Atlas V rocket,
and will return to Earth
by gliding and landing
on a runway. It can use any runway used by
commercial aircraft.
Michoud Assembly Facility is also building
portions of NASA’s Space Launch System,
the most powerful launch vehicle ever built. It
will be used to launch Orion and its crew into
deep space, including to asteroids and Mars.
Boeing is building the core stage of the Space
Launch System at Michoud Assembly Facility.
The aluminum core
stage is 212 feet long
and has a 27.6 foot
diameter, about the
same diameter as the
external fuel tanks
once built at Michoud
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for the space shuttle program. The barrel section of the SLS core stage will be used for the
liquid hydrogen tank which will help power the
SLS rocket out of Earth’s orbit.
Propulsion systems

The Gulf Coast has carved out a niche for
itself when it comes to rocket engines. It assembles rocket engines that launch heavy launch
systems into space, a crucial core propulsion
system that allows satellites to maneuver in orbit
and it also has a company that has been building
piston engines for small aircraft since the early
part of the previous century.
At Stennis Space Center, Miss., Lockheed
Martin Mississippi Space & Technology Center
workers build satellite
propulsion cores and
multi-layer blankets
for the A2100 family
of satellites. The core
propulsion system is
used to maneuver the
satellite while in space,
and the blankets are
used to protect sensitive equipment.
The A2100 is an
award-winning modular satellite used for
military and civilian satellites that go by other
names, like Space-Based Infrared System and
Advanced Extremely High Frequency satellite.
Since the facility opened in 2002, a total of 46
propulsion systems, 38 of them for A2100s,
have been shipped to Lockheed in California.
Also at Stennis Space Center, Aerojet Rocketdyne assembles the RS-68 and J-2X rocket engines at its plant in the former Mississippi Army
Ammunition Center. The RS-68 is used on the
United Launch Alliance Delta IV rocket, and
the J-2X is scheduled to be used on the upper
stage of NASA’s SLS.
To the east of SSC, a much smaller engine
with more modest power is also built here in the

Gulf Coast region. In Mobile, Ala., Continental
Motors has been building small engines for private aircraft since 1929, and even built engines
for tanks. It has a long list of engines it builds. It
was a Continental Motors engine that powered
Voyager on its record-setting around-the-world
flight in 1986.
While testing is not a part of engine production per se, it’s an integral part of the process
before the engine can be put into service. And
when it comes to engine testing, it’s been SSC’s
forte since the early 1960s.
The RS-68, J-2X and the AJ26 that powers
Orbital Science’s Antares launch vehicle, all are
tested at Stennis Space Center. In addition, the
RS-25 engines that used on the Space Shuttle
are being repurposed to
power the core stage of
the SLS. The engines, all
tested at Stennis Space
Center, accumulated
over 1 million seconds almost 280 hours - of
hot fire experience during 135 missions and
numerous related engine
tests. Sixteen of the engines were shipped back
to Stennis Space Center
from Kennedy Space Center, Fla. Tests will begin at SSC in the summer of 2014, then in late
2016 or early 2017, the core stage of the SLS
with its four RS-25s will be tested on the B-2
stand at Stennis Space Center - the same stand
that was used to test Saturn rockets.
Two other companies involved in commercial
space flight have also seen the value in the Stennis Space Center test stands.
Blue Origin of Kent, Wash., tested the thrust
chamber assembly for its 100,000-pound thrust
BE-3 liquid oxygen, liquid hydrogen rocket engines at SSC for the first time in the fall of 2012.
The engines, part of the company’s Reusable
Booster System, are designed eventually to
launch the space vehicle the company is devel-
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oping. Blue Origin is one of the companies developing commercial space transportation systems.
In late 2013, SpaceX announced it would use
Stennis Space Center to test its next-generation
rocket engine. SpaceX will test the Raptor engine on the E-2 test stand. SpaceX, which has
successfully brought cargo to the International
Space Station, is developing the engine because
it also has its eye on carrying out deep space
missions.
SSC also tests engines that are not involved in
space programs. In 2007 Rolls-Royce North
America opened its
Outdoor Jet Engine
Test Facility to test
jetliner engines. It was
the first opened outside the United Kingdom. The company
opened a second test
stand in October
2013.
The test stands are
key to the development of next generation technologies to improve fuel efficiency and
reduce emissions. The site conducts noise,
crosswind, endurance and other tests on Trent
1000 engines that power the Boeing 787, and
the Trent XWB engines that power the Airbus
A350.

Other types of sensor used to protect ships
from mines are made in Panama City, Fla., by
Exelis. The company moved to Panama City
from New York in 2005, and in 2012 had grown
to the point that it opened a new 105,000-square
-foot mine defense production facility.
The company makes sophisticated mine detection equipment, like the MK-105 Minesweeping System and Airborne Mine Neutralization System. Mine defense systems by
Exelis are used by the U.S. and allied forces.
The Exelis multiple-influence sweep systems
are towed at high speeds through deep-ocean
and littoral waters by helicopters, minesweeping
ships or are remotely operated during mineclearance operations.
Other products

Many of the aerospace-related items produced
in the region don’t have names that would ring a
bell like A320, Fire Scout or Global Hawk. But
they range from aerostructures to avionics and
from sensors to warheads, and are crucial.
In Foley, Ala., Baldwin County’s largest manufacturing employer is UTC Aerospace Systems,
which is both a maintenance, repair and overhaul site and an original equipment manufacturer. It builds and supports nacelle systems for
commercial and military aircraft engines, as well
as thrust reverser assembly for nacelle systems
for the Airbus A320 family of aircraft, including
the A320neo (new engine option).
The site also does assembly of inlets and fan
Sensors
cowls for the A320neo and Boeing 737NG,
Canadian-owned Optech builds an airborne
along with pylons and nacelle components for
bathymetric mapping system called the Coastal the Air Force C-5M Super Galaxy Reliability
Zone Mapping and Imaging Lidar at Stennis Enhancement and Re-engining program.
International Airport in the Mississippi town of
Near Hattiesburg, Miss., GE Aviation recently
Kiln, near Stennis Space Center.
opened a plant that makes composite parts for
It’s used to map coastal and marine environ- GE aircraft engines and systems. The plant proment to depths of 80 meters in clear water. It
duces LEAP engine fan platforms installed becan detect objects as small as 1 meter cube in
tween the engines front fan blades, A320neo
water up to 25 meters deep. The system is cur- transcowls, a component of the thrust reverser,
rently used by multiple government agencies,
and Passport 20 inlets, used on the company’s
foreign and domestic.
Passport business jet engines.
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In Northwest Florida, L-3 Aerospace Crestview produces major and minor airframe structures for the commercial and defense industries.
The defense contractor’s list of products
made in Crestview include tail booms,
cargo sections and
cabins. It’s been in
Crestview for 50 years
under different owners and different names and
was bought by L-3 Communications in 2006.
North of Pensacola in Cantonment, Marianna
Airmotive has been around a long time. It does
new manufacturing and remanufacturing of
structures for the C-5 Galaxy, largest plane in
the Air Force. New manufacturing includes
spoilers and trailing edges.
General Dynamics Ordnance and Tactical
Systems, Niceville, Fla., is a leader in warhead
and alternative payload design, development,
testing and production for air-to-air, air-tosurface and surface-to-surface weapons.
Niceville capabilities include shaped charge
warheads, fragmenting warheads, fragmenting
bombs, deep earth penetrators, explosive
formed penetrators and kinetic energy penetrators. It also has flight termination systems.
Avionics

Northwest Florida aerospace
Aerospace highlights: Air Force aerial weapons
research and development; headquarters Air
Force Special Operations; major naval aviation
training center; F-35 and F-22 pilot training
Key cities: Pensacola, Milton, Fort Walton Beach,
Crestview, DeFuniak Springs, Panama City
Counties: Bay, Escambia, Gulf, Okaloosa, Santa
Rosa, Walton
Population (est. 2013): 911,347
Private nonfarm employment (2010):: 244,430
Local economic development:
• Bay County EDA (850) 215-9965
• EDC for Okaloosa County (850) 362-6467
• Greater Pensacola Chamber (850) 438-4081
• Gulf County EDA (850) 227-4855
• Santa Rosa EDO (850) 623-0174
• Walton County EDA (850) 892-4859

A number of companies in Northwest Florida
focus on avionics systems, including transpondRegional economic development:
ers, instrument displays and more.
• Florida’s Great Northwest (850) 729-6848
In Gulf Breeze, a suburb of Pensacola, Avalex
• Gulf Power (850) 444-6750
produces flat panel displays, digital mapping
• PowerSouth (850) 269-7190
systems, digital video recorders, and other customized systems.
State economic development:
Micro Systems of Fort Walton Beach, Fla.,
• Enterprise Florida (407) 956-5600
produces electronic components, including
• Space Florida (321) 730-5301
tracking transponders, GPS-tracking pods, realtime micro processor-based control systems,
Also in Fort Walton Beach, BAE Systems
unmanned vehicle control stations, IFF products, test sets, scoring systems, and flight termi- produces instrumentation radar, electro optics,
system upgrades and enhancements, precision
nation systems.
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tracking test, training and launch range instrumentation.
Crane Aerospace, also of Fort Walton Beach,
manufacturers low and high voltage power products, TWT amplifier and radar transmitters, and
other custom power products. Further north
along I-10 in Holt, Certified Manufacturing produces cables and harnesses, circuit guard assembly, harness over braiding, electro-mechanical
assembly, and laser wire marking.
Chenega Manufacturing Services LLC, of Panama City, makes electro-mechanical wire harness assembly, craft control units, power panels,
instrument panels, and auxiliary power units. In
Tallahassee, Fla., Capital Avionics manufactures
test equipment.
While many of the avionics operations are in
Northwest Florida, Star Aviation was created in
Mobile in 1999 at what is now the Mobile
Aeroplex. It makes structural, electrical, in-flight
entertainment installation kits and more, for
business and commercial jets. The company
does wire harness manufacturing, wire bundle
assembly, cable assembly, electrical subassembly,
and equipment rack wiring.
Machining

AMRO of Fairhope, Ala., is a precision machining and engineering company that is moving
head-long into what some see as the future of
manufacturing. The company recently received
its first 3D printer and will use that along with
its traditional machining techniques.
To the east in Northwest Florida, Fort Walton
Machining of Fort Walton Beach, Fla., makes
custom designed precision machined parts, while
Manown Engineering, of Bonifay, does machining of shafts and subassemblies. In Panama City,
Maritech Machine Inc. does precision machining
and fabrication.
Herco Sheet Metal of Fort Walton Beach handles sheet metal and machining services to electronic, defense and aerospace industries.

South Mississippi aerospace
Aerospace highlights: Site of a major NASA center
that tests and assembles rocket engines, satellite
components; produces portions of Global Hawk
and Fire Scout unmanned aerial systems; home to
National Guard air combat training center; center
for Air Force electronics and cyber training.
Counties: Hancock, Harrison, Jackson
Key cities: Gulfport, Biloxi, Pascagoula, Bay St.
Louis
Population (est. 2013): 382,516
Private nonfarm employment (2011):`127,310
Local economic development:
• Harrison County Development Commission
(228) 896-5020
• Hancock County Port and Harbor Commission
(228) 467-9231
• Jackson County Economic Development
Foundation (228) 769-6263
• Mississippi Enterprise for Technology (228)
688-3144
Regional economic development:
• Gulf Coast Business Council (228) 897-2020
• Mississippi Gulf Coast Alliance for Economic
Development (228) 865-5824
• Mississippi Power (228) 865-5824
State economic development:
• Mississippi Development Authority (601) 3593449

▫▫▫
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E pluribus Airbus: Making an A320

W

ell before the first Mobile-built A320 comes
off the assembly line in
2016, all the major sections will
begin to arrive at the Alabama
State Docks. All of them will be
big, and will make for an impressive sight.
From Broughton, North Wales
in the U.K. will come the wings,
and from Nantes, France, will
come the center wingbox, where it
all comes together, so to speak.
The front and central fuselage will
be shipped to Mobile from Saint
Nazaire, France, while the huge
vertical tail will arrive in Alabama from Stade,
Germany.
But there’s more. Much, much more.
The landing gear supplier is Messier Dowty,
part of Safran, and they’ll come from Filton in
the U.K., while the engine pylons will arrive
from the St. Eloi plant in Toulouse, France.
Communications and cabin management systems will trek to Mobile from Buxtehude and
the high-lift systems for the wings will come
from Breman, both in Germany. Randomes and
A320neo inlets? Nantes. Stade will send composite flaps.
A typical final assembly process for Airbus
aircraft includes joining the fuselage sections
and wing mating, followed by the installation of
the horizontal tail plane and vertical fin, engine
pylons, landing gear and engines. After cockpit
outfitting, system tests are performed, including
avionics, electrical, hydraulic, flight control, air
conditioning, fuel tank pressurization and landing gear.
Early in the process, the thinking was that
there would be one ship a month that would
bring sections to Mobile. But that was early on.

A380, Airbus image

Now it appears there will be one ship a week
bringing the major sections.
The first A320 to be built in Mobile for JetBlue will have 150 seats and will be powered by
engines from IAE, a joint venture of Pratt &
Whitney of the United States, Japanese Aero
Engine Corp. and Germany’s MTU Aero Engines. The two engines will be produced in Connecticut and sent to Mobile for attachment to
the pylons.
Although major sections of the A320 are
coming from Europe, that belies the fact that
Airbus spends 42 percent of its aircraft-related
procurement in the United States. It buys more
parts, components, tooling and other material
from the United States than from any other
country. In fact, Airbus is the largest export customer for the United States aerospace industry.
Since 1990, Airbus has spent $140 billion in
the U.S. with hundreds of American suppliers,
including Alcoa, Eaton, GE, Goodrich, Hamilton Sundstrand, Honeywell, Northrop Grumman, PPG, Pratt & Whitney, Rockwell Collins
and Spirit Aerosystems.
- David Tortorano
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Eglin’s aerial weapons portfolio huge

O

f all the products made, developed,
managed or tested in the Gulf Coast,
the largest list is one maintained by
Eglin Air Force Base, Fla. The base has a list of
94 weapon systems.
No story about the aerospace products from
the region would be complete without a nod to
the work done at Eglin Air Force Base. One of
the largest bases in the world, it’s the home of
the Air Force’s aerial weapons program.
While the production lines for those systems
are elsewhere in the country, it’s at Eglin that
the non-nuclear systems are developed, managed, maintained or tested. The broader public
became aware of Eglin’s work during the first
Gulf War and the publicity over “smart” weapons that could go through a window.
They were not quite as good as advertised, but
they were improved over time. Eglin also got a
lot of publicity for developing the MOB, nicknamed the Mother of All Bombs. It was never
used in war, but it was detonated at Eglin.
The nerve center of this work is the Air Force
Research Laboratory/Munitions Directorate
(AFRL/RW), which develops the conventional
air-launched weapons. It does basic research,
exploratory development, advanced development and demonstrations for weapons used
against air, land and space targets.
There are 500 employees, including 300 scientists and engineers, who use the lab and 13 outlying facilities of about 330,000 square feet
stretching over several hundred acres.
Core competencies include munition system
effects, fuze technologies, damage mechanisms,
energetic materials, munitions aerodynamics,
guidance/navigation and control.
Over the years research has resulted in weapons that are more precise than the weapons of
the past. They have also developed non-nuclear
weapons able to take out hardened, underground targets.

Air Force photo

Eglin Air Force Base, Fla., is responsible for a huge
portfolio of weapon systems.

AFRL/RW is strategically located in the
“cradle-to-grave” air launched munitions community. It works closely with defense companies, including international partners, who use
AFRL facilities at Eglin.
The nation’s key aerial weapons builders have
offices close to Eglin in and around communities like Fort Walton Beach, Crestview, Niceville
and others.
Just outside Eglin in Shalimar is the University
of Florida Research and Engineering Education
Facility. Its research units are the Research Institute for Autonomous Precision Guided Systems, International Center for Applied Computational Mechanics and the Florida Institute for
Research into Energetics. - David Tortorano

Eglin weapon system list
Advanced Medium Range Air-to-Air Missile
Air Intercept Missile (AIM) - 9X
AIM-120C
AIM-120D
HARM Control Section Modification
Manned Destructive Suppression/HARM Targeting
System
• AIM-120 Electronic Protection Improvement Program
•
•
•
•
•
•
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

AIM-120 Processor Replacement Program
AIM-120 Form Fit Function Replacement
AIM-120 CPU Extension
AIM-120 Software Upgrade Program
AIM-120 System Improvement Program
Hard Target Void Sensing Fuze
Joint Programmable Fuze (FMU-152)
Advanced 2,000lbs Penetrator Demonstration
Advanced 5,000lbs Penetrator Demonstration
JDAM BLU-113 (5,000 lb) Flight Demonstration
Rapid Innovation Fund -- Home-on-Jammer sensor
dev/demo
Rapid Innovation Fund -- Image-Based Navigation
(ImageNav) for JDAM
Massive Ordinance Penetrator
Munitions Material Handling Equipment/Container
Design Retrieval System
Joint Direct Attack Munitions
Air Intercept Missile - 9L/M/P
Air to Ground Missile - 88B/C
HARM Control Section Modification - 88F
AMRAAM CATM
AMRAAM WRTTM/AUX
Small Arms
JDAM Aircraft Integration
JDAM Technical Support
Laser JDAM Adjustable Proximity Sensor
Insensitive Munitions
Legacy Weapons Improvement Program
Improved Mk-84 Warhead
Medium Caliber Ammo: - JSF 25mm AF /PGU-28A/B
Weapons Planning Software
Medium Caliber Ammunition
Small Caliber Ammunition
Cartridges (Includes Expendable Countermeasures)
EOD Munitions and Equipment
General Purpose Bombs
Bomb Fuzes
Focused Lethality Munition
Hydra 70 2.75 in Rockets
Rocket and Jet Assisted Take Off Rockets
Paveway
Maverick
Hellfire
Miniature Air Launched Decoy-Jammer Remote Interface Box
Miniature Air Launched Decoy-Jammer Control Actuation System/Wing Actuation System

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Joint Air-to-Surface Standoff Missile
Joint Air-to-Surface Standoff Missile-Extended Range
Miniature Air Launched Decoy-Jammer
Miniature Air Launched Decoy-Jammer GPS-Aided
INS
JASSM Electronic Safe and Arm Fuze
JASSM Common Telemetry and Instrumentation Kit
Fighter Bomb Racks
Bomber Bomb Racks
Small Diameter Bomb Increment II
Aircraft Guns
Special Ops Forces Aircraft Guns
Launchers
Small Diameter Bomb Increment I
BRU-61 Dual Power Modification
Joint Miniature Munitions Bomb Rack Unit
BLU-129/B
Heated And Mobile Munitions Employing Rockets
General Purpose Bombs Development
External Fuel Tanks (A-10, B-52, F-15, F-16, C-130)
Subminiature Flight Safety System
QF-16 Full Scale Aerial Target
Joint Stand Off Weapon
Combined Effects Munition
Gator (CBU-89A/B)
Sensor Fuzed Weapon
Passive Attack Weapon (CBU-107)
Power Distribution Denial Munition
Cartridge Activated Devices/Propellant Activated Devices
Wind-Corrected Munitions Dispenser
Air Force Subscale Aerial Target (BQM-167A)
P5 Combat Training Systems
Common Range Integrated Instrumentation System
Target Control System
Common Electronic Attack Receiver
Joint Threat Emitter
Legacy Range Threat System Low Cost Modification
Unmanned Threat Emitter Upgrade Program
Advanced Radar Threat System Version 2
Direct Attack (AGM-130)
War Reserve Material
QF-4 Full Scale Aerial Target
Sustainment of Range Threat Systems
Sustainmen of P4/P5 Pods (OO-GR)
Hard Target Munitions
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Aerospace a big player in 3D print

I

t was a big deal in March 2013 when a metal
part created using 3D printing was placed
on a J-2X rocket engine and put through
the rigors of a rocket engine firing at Stennis
Space Center, Miss.
It passed. Chalk up a win for the future.
There’s been a lot of hype about 3D printing
and how it might change manufacturing. Building three-dimensional shapes layer by layer from
particles of plastic or metal has, at the very least,
had a big impact on rapid prototyping.
The exhaust port cover tested at the NASA
center was made by Rocketdyne of Canoga Park,
Calif., using a 3D printing process called Selective Laser Melting, or SLM. It uses lasers to fuse
metal dust into a specific pattern to build the
maintenance hatch for the turbo pumps. Using
3D printing, the new part cost 35 percent of
what it would have cost using conventional
methods. But the J-2X cover is just the start.
NASA found that a baffle that reduces vibrations of an RS-25 can be made with 3D printing.
A baffle normally takes nine to 10 months to
make using traditional methods. With 3D it
takes nine days.
Also, NASA this summer will place a 3D
printer aboard the International Space Station to
test additive manufacturing in zero gravity. And
the Navy wants to see if they can operate in the
dynamic environment of a ship.
National Defense magazine reported in March
2014 that the 3D printing market is worth $3
billion. Hugh Evans, vice president of corporate
development and ventures for 3D Systems of
Rock Hill, S.C., predicted it would increase tenfold to $30 billion over the next decade.1
3D printing, or additive manufacturing, is a
process of making a three-dimensional solid object of any shape from a digital model through
placing successive layers of material one atop
another. Traditional machining techniques rely

NASA photo

A maintenance port cover for the J-2X engine was
made by Rocketdyne and tested early last year.

on the removal of material by methods such as
cutting or drilling.
Not surprisingly, universities along the Gulf
Coast Interstate 10 corridor have embraced the
new technology, offering courses to students as
well as services using their own printers.
In Hattiesburg, Miss., the Mississippi Polymer
Institute is the industrial outreach arm of the
University of Southern Mississippi offers rapid
prototyping using some of the most capable 3D
printers around. In Pensacola, Fla., the University of West Florida has a MakerBot Replicator
available for use.
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The Rapid Prototyping Laboratory at the Naval Surface Warfare Center Panama City Division in Florida has been using a 3D printer to
fabricate parts and assemblies since October
2013, some for mine countermeasure systems.
3D printing is of high interest to the aerospace
industry because the process can produce lighter
parts and reduce material wastage, key for an
industry that uses high-cost metals.
The Financial Times reported that GKN was
developing a 3D-printed titanium bracket with
Airbus Group that can cut machining time from
four hours to 40 minutes and cut material use 30
percent. Airbus is also looking at the potential to
make larger, 3D-printed titanium parts.2
GE Aviation in 2016 will start producing 3D
printed fuel nozzles for the Leap engine that will
be used in the Boeing 737 MAX and Airbus
A320neo. Each engine, built by CFM International, a joint venture of GE and French aerospace company Snecma, will contain 19 fuel
nozzles. GE expects to make 30,000 to 35,000 a
year by 2020 requiring 60 to 80 3D printers.3 To
make the fuel nozzle without additive manufacturing, multiple parts would have to be separately created and fused together.4
Lockheed Martin is using 3D-printed parts for
satellites. A dozen printed brackets made of titanium alloy through an additive manufacturing
process known as electron beam melting are on
the solar-powered Juno heading to Jupiter.5 But
the company hopes to eventually make an entire
satellite through 3D printing.6

Lockheed plans to use 3D printing in the
Orion Multi-Purpose Crew Vehicle, said Suraj
Rawal, a fellow and principal research scientist at
Lockheed. Prototype already made include a 7foot diameter forward bay cover, one of the largest parts ever printed in the aerospace industry.7
Lockheed is also considering printed parts for
the F-35, said Steve Betza, corporate director of
hardware engineering and advanced manufacturing at Lockheed. Some small components made
out of titanium could be put in the wings or tail
of future F-35s, he said.8
But it’s not just the deep-pocket companies
that are getting involved. The less-expensive
printers make it possible for anyone to have a
3D printer. Whether a cottage industry of small
“manufacturers” could develop is yet to be seen.
But work in the field is progressing rapidly,
including one field that causes some consternation. The day is fast approaching when human
organs will be built using a method called bioprinting. - David Tortorano
1
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3 Ibid,
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AMRO takes leap into 3D printing

A

maintenance, repair and overhaul facility in Fairhope near H.L. Sonny Callahan Airport has taken the leap and has
been experimenting with 3D printing since
January 2014.
Brent Trotter, AMRO’s engineering director,
said in a fall interview for the Gulf Coast Aerospace Corridor newsletter that AMRO wanted
to get out of its “comfort zone” and move up

the aviation industry’s competitive food chain
this year, partly through using 3D printing.
AMRO’s primary business is maintenance,
repair and overhaul of civilian and military aircraft system parts, tooling production and engineering consulting.
Bringing in the MakerBot Replicator 2X 3D
system is a seismic shift in thinking from the
traditional way of doing things. With 3D print-
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ing, AMRO is moving from “subtractive” machining to “additive” manufacturing.
The 3-D printing concept is a total “cultural
shift” in creative engineering, says R&D team
leader Chester Henson, and makes it “fun to
come to work every day.”
Bob McCuiston is the other half of the R&D
team, and his background includes 18 years of
mold-making experience and 14 more on Computer Numerical Control machining - using a
computer program to lathe metal into parts.
“It’s been fun watching them experiment and
get creative,” Trotter said about the interaction
between R&D and the back shop.
Back shop workers regularly come to Henson
and McCuiston with requests for a product or
even suggestions for the production of new
ones. One of those newly developed 3D product, special tooling for a pneumatic valve for an
aviation customer in the Midwest, is now part of
the AMRO inventory.
McCuiston says that same tool would have
taken a half-day to produce in the traditional way
and cost as much as $300 to produce. The 3-D
printer version took two hours and cost about
$2, and it was successfully tested up to 400 psi.
From a financial standpoint, printing 3D parts
has allowed MRO to realize saving in the
“double/triple digit percentages” compared to
traditional machining, said Trotter.

Rod Duren photo

AMRO is using 3D-printing at its facility in Fairhope
near H.L. Sonny Callahan Airport.

Rod Duren photo

3D-printed ABS plastic pneumatic valve is now part of
AMRO's inventory.

Use of 3D printing in the aviation industry will
most likely be limited in the near-term to replacement parts, rather than proprietary spares,
according to an annual survey by Oliver Wyman.
In the 2014 MRO Survey, 60 percent of respondents say the biggest benefit to the industry of
the budding adaptive manufacturing technology
will be a lower cost of replacement parts, and 54
percent say the technology could cut investment
in inventory.
Only 40 percent of respondents expect the
technology will create another option for highervalue spare parts. Going on its second decade,
the annual MRO survey produced by Oliver
Wyman is an industry standard for information
about changing trends in the MRO sector.
At AMRO, it “lends itself well to tooling development and production,” says Trotter. And,
as more formal processes develop, and greater
knowledge gained, there will likely be more endproducts developed on aircraft platforms. But
the challenge is how to manufacture 3D parts
that perform as well as traditionallymanufactured ones.
For AMRO, the director sees more “big things
coming” in one-to-five years. Contracts for airline support work with Airbus and ST Aerospace
are in place; and military contract offerings are
“starting to warm up.”
- Rod Duren
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