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Delivery center set for debut
The huge Airbus delivery
center will host VIPs and
make history when the first
passenger plane is delivered
to JetBlue next year...

Chapter at a glance
• Delivery center is longer than a football
•
•
•

W

hen British airline EasyJet took
delivery this past April of its
250th A320 at Airbus’ delivery
center in Hamburg, Germany, it
was a very special occasion.
Top executives from both companies were
there, and gave speeches praising the business
relationship that resulted in EasyJet growing its
A320 fleet to nearly 100 (with more than 150
additional planes on order) and becoming one
of the most successful budget airlines in
Europe. In collaboration with EasyJet, Airbus
technicians gave the plane a unique paint job, or
“livery,” which used 250 tiny paintings of planes
to form the number “250.”
Later that same month, the delivery of an
A320 to Nepal Airlines at the same Hamburg
facility was less festive, but nonetheless meaningful because of the deadly 7.8 magnitude
earthquake that hit Nepal on April 25. Airbus
and German relief agency Humedica joined
forces to load that A320 with five tons of relief
supplies, including medicine and tents, along
with a team of doctors and nurses.
Whether a celebration or responding to a crisis, delivery of A320s can certainly be events of
note. Often covering several days, deliveries
take place at what will soon be four identical

By Kaija Wilkinson

•

field and will be finished July 2015
JetBlue will be first airline to take delivery
of a Mobile-built A321 in April 2016
First cargo ship with major sections from
Europe left Hamburg May 29
Airbus is a major participant in the 3D
printed parts industrial revolution
Airbus creating aviation science and
learning “experience” at Aeroplex

A320 delivery centers throughout the world: in
Toulouse, France; Hamburg, Germany; Tianjin,
China; and, come mid-October, Mobile, Ala.
The delivery center is just one part of the
$600 million, 116-acre Airbus campus at the
Mobile Aeroplex at Brookley. It includes 53
acres of aprons, roadways and buildings, including the final assembly line that will assemble the
A319, A320 and A321 single-aisle jetliners.
The significance of the Airbus campus is hard
to overstate. For Mobile and the Gulf Coast re-

Airbus photo

Jet delivered to Nepal Airlines loaded with supplies.
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Airbus photo

The Airbus A320 delivery center under construction at Mobile Aeroplex. It’s the company’s fourth.

gion it’s a major addition to the already heavy
ing spots for five A320s, offices, workshops and
aerospace and aviation activities. For Airbus, it documentation rooms. The Mobile delivery cenwill give it a “made in America” tag in one of
ter, scheduled for completion in late May, will
the world’s most vibrant aviation markets. The be equipped by the end of the year.
Mobile plant will produce up to 50 jetliners a
The Flightline Security, Delivery, Contracts,
year, which will help reduce the huge backlog of Flight Test and Quality departments are also
orders for the popular A320 family.
located inside. In April 2016, the Mobile center
Production will begin this summer, with deliv- will host its first delivery to JetBlue of Long Isery in 2016 of an
land City, N.Y. It
A321 to the plant’s “I can promise you, the first delivery from will be an A321
first customer, Jeta list price of
Mobile will be an event, for us and for the with
Blue, according to
$113.7 million.
Michelle Hurdle,
As it gets closer
customer.”
-- Kristi Tucker, Airbus
director of ecoto delivery time,
nomic and community development. In time,
which right now is April 2016, JetBlue will map
Airbus in Mobile will be completing aircraft at a out the details and itinerary. Airbus notifies cusrate of one per week.
tomers about a month in advance of a specific
delivery date, which will give JetBlue plenty of
Buyers will come to the delivery center in
time to plan any surrounding festivities and
Mobile to pick up their aircraft. Low to the
book hotel rooms for those who will be visiting.
ground and longer than a football field at 175
The number of people the center hosts can
meters (574 ft.) a delivery center includes park- range from a handful to hundreds.
Illustration page 22: Sections from Europe are being brought to Mobile to build jetliners. See page 27.
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Airbus photo

Hawaiian Airlines takes delivery of A330 in April 2010 in Toulouse, France.

“At the very least there are contracts people
who are completing the process and their flight
crews must come since they are the ones who
fly the plane once delivery paperwork is complete,” says Airbus spokeswoman Kristi Tucker.
“Often, there are others. When there is more
of an event-type atmosphere, the center can
host receptions or media events and whatever
audience is attending, everyone from the head
of the airline on down.”
Often, she says, airline employees who played
a role in bringing the aircraft to the life are invited to the delivery festivities.
Airlines arrange accommodation and transportation from hotel to delivery center but Airbus handles most of the rest.
“The bottom line is, we work with our customers to make their delivery pleasant, efficient,
and fun, whatever they’d like to get out of the
process. I can promise you, the first delivery

from Mobile will be an event, for us and for the
customer.”
In all, JetBlue has 40 A320s on order with Airbus, so it is likely there will be more manufactured at the Mobile assembly plant for the airline. When it reaches full production in 2018,
Airbus expects to deliver 40-50 aircraft annually
from the Mobile production line, so future delivery events are likely. That’s not to mention
other contracts that will be signed and other
customers who will be coming to the Port City
to celebrate their new purchases.
Handshake to handoff

Delivery is the final step in a complex process
that begins several years earlier, often with a
handshake, Airbus observes. After this, the customer – an airline or lessor – signs a Memorandum of Understanding (MoU) that spells out
number of aircraft desired and price. From the
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MoU is born a Purchase Agreement (PA), the
contract that lays out terms and conditions including technical specifications, pricing, payment structure and delivery targets. A PA is no
flimsy tome: Airbus says in its printed form, it is
typically as thick as a phone book.
A series of pre-delivery payments validate the
PA, and a delivery timeframe is set. Once the
process is in motion, and before any speeches or
festivities occur, technicians and pilots representing Airbus and the customer inspect the
plane “from nose to tail.”
An acceptance flight, similar to a sea trial for a
vessel, then occurs, during which time systems
and controls are tested. When the plane is
deemed ready for delivery, an Airbus Contracts
Delivery manager takes care of any technical
issues for the customer, and the delivery moves
forward.
The contracts delivery manager job is a significant one. A recent job posting by Airbus and its
hiring partner, Alabama Industrial Development
Training, said the position calls for a master’s
degree in finance, three to five years of experience and, ideally, fluency in a second language.
According to Airbus: “From the moment the
PA is signed until delivery of the last aircraft on
an order, Airbus’ contract managers work
closely with customer to ensure each party’s obligations are met – in particular, that the flow of
cash matches the agreement to pre-delivery
schedule – and that the payment agreement continues to reflect the customer’s evolving requirements.”
Icing goes onto the cake, so to speak, once the
plane is completely assembled and handed over
to the $13 million Airbus paint shop hangar.
Operated by Ireland’s MAAS Aviation, it will
deck out the jetliner in the airline’s livery.
When JetBlue’s A321 is handed over in 2016,
it will likely boast some sort of colorful addition
to the airline’s traditional logo, seeing as how
JetBlue has gussied up its livery to recognize
such things as the Fire Department of the City
of New York, the Boston Red Sox (for which it

Delivery center profile

Hoar Construction LLC of Birmingham, Ala., is
the general contractor on the A320 delivery
center. Here are a few facts about it:
Length: 175 m (574 ft.)
Width: 13.8 m (45.3 ft.)
Footprint: 2,415 m2 (25,961 sq. ft)
Gross floor: 4,830 m2 (51,571 sq. ft.)
Building volume: 21,735 m3 (767,680 cubic ft.)
Number of stories: Two
Construction started: 2014
Final completion target: July 2015
Entry into service target: October 2015

is official airline sponsor) and its own 10th anniversary.
Once a bill of sale passes from Airbus to
owner, “it is time for a glass of champagne,”
notes Airbus.
A day or so after the formalities and festivities, the plane lifts off en route to its new home
so it can go into service and start earning money
for JetBlue. Airbus takes care of crew and passengers onboard this “bon voyage” flight, always providing catering.

Gulf Coast Aerospace Corridor 2015-2016 – 26

▫▫▫

Chapter I: Airbus

Hamburg sends historic shipment

A

n historic shipment left Hamburg, Germany
May 29 for its 20-day voyage to the Port of
Mobile with a cargo of major aircraft sections that will become the first Airbus jetliner built in
the United States.
The shipment on the BBC Fuji had the rear fuselage, forward fuselage, wings, vertical tail plane and
horizontal tail plane. The largest piece, a 34-by-70foot fuselage section, weighs some 28 tons. But
thousands of individual parts also will arrive in Mobile from a global supply base by air, sea and land,
with many coming from U.S. suppliers.
The components on the shipment are built at various locations in Europe from smaller components
from all over the world. In fact, 42 percent of Airbus’ spending on aircraft components is with U.S.
suppliers, more than from any other country.
There will be about one shipment of large components per month, but that will ramp up over time. By
2018, Airbus anticipates the Mobile Assembly Line
will be producing up to 50 planes annually.
Components will be stored for a few hours or a
few days at the state docks before being transported
by truck to a 3,570-square-foot Airbus hangar at the
Mobile Aeroplex. The components will not gather
dust in the hangar. ▫▫▫
Airbus photo

- Condensed from February Gulf Coast Aerospace Corridor
newsletter, “Mobile poised for historic cargo,” by Kaija Wilkinson. Update by David Tortorano

Tail section loaded on BBC Fuji for shipment to U.S.

The American Aviation Experience

T

he Mobile Airport Authority is moving
forward on creating a research center in
a World War II-era building at the Mobile Aeroplex at Brookley. (see page 58)
Part of the building will be used by Airbus to
create the American Aviation Experience Center, a Celebration of Aviation in America. The
science center is scheduled to open next year.
Plans call for a state-of-the-art aerospace exhibition and educational center celebrating the
past, present and future of American aviation

and innovation. The idea is to create “an emotional connection with the U.S. aerospace industry,” according to Airbus.
It will have hands-on activities, interactive exhibits, and tours targeted for students, families,
customers, business leaders and elected officials.
It will also be the starting point for tours, public
and private, of the A320 assembly line. It will
also have classrooms, labs and workshops that
will allow collaboration between elementary,
high school and college students. ▫▫▫
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Fit to print: New industrial revolution

G

E Aviation doesn’t quibble about the
topic on its website. It says the emergence of 3D printing is creating a new
industrial revolution worldwide.
And aerospace is in the thick of it.
Aerospace companies are exploring
ways to use 3D printed metal and plastic
parts. Also called additive manufacturing, it can produce lighter parts and reduce
material waste, key for an industry that uses
high-cost metals.
3D printing promises to change how
things are made. Building threedimensional shapes layer by layer from
particles of plastic or metal from a digital model is far different from traditional machining, which removes material through methods such as cutting or drilling.
It’s been projected that the 3D printing market is worth $3 billion, but it will increase tenfold to $30 billion over the next decade.1
Airbus is onboard. More than 1,000 airplane
parts for the first Airbus A350 XWB jet were
being produced with 3D printing. Made by the
U.S.-Israeli firm Stratasys on a FDM 3D printer,
the parts use lightweight but strong materials,
like Airbus-certified ULTEM 9085 resin, which
is flame, smoke, and toxicity compliant.2
GE Aviation, which makes jet engines for
commercial and military airframes, has notched
some firsts. In May 2015, it tested a miniature
jet engine made entirely of 3D printed parts. In
February 2015, a fuel nozzle it developed became the first 3D printed part certified by the
Federal Aviation Administration to fly inside
GE’s commercial jet engines.3
So important is 3D printing, GE has established a mass additive manufacturing facility at
its existing 300,000 square-foot Auburn, Ala.,
plant. It will print the nozzles for its LEAP engines, some of which will eventually find their

GE fuel nozzle, courtesy of GE
Illustration by GCAC

way on the pylons of A320 jetliners being assembled in Mobile, Ala.
The significance of the fuel nozzles is hard to
overstate. Instead of producing each of its many
small components separately, the nozzle is 3D
printed by laser or electron beam melting as a
single piece using a cobalt-chrome alloy.
The 3D printed metal component, known as
T25, houses the compressor inlet temperature
sensor inside a jet engine. It will first be retrofitted on more than 400 GE90-94B jet engines,
used mainly for Boeing’s 777. The next phase
will see the 3D printed fuel nozzles built into
the new LEAP 1A and 1B engines that will
power the Boeing 737MAX and the Airbus
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A320neo. More 3D printed parts will be part of
the powerful GE9X engines.4
Each LEAP engine, built by CFM International, a joint venture of GE and France’s Safran, will contain 19 fuel nozzles. GE expects to
make 30,000 to 35,000 a year in Auburn by 2020
requiring 60 to 80 3D printers.5 To make the fuel
nozzle without additive manufacturing, 20 parts
would have to be made and fused together.6
Engine-maker Rolls-Royce also is involved in
3D printing. The company announced that it
will flight-test what it calls the largest 3D printed
aerospace component to ever power an aircraft.
Incorporated into its Trent XWB-97 engine,
Rolls-Royce has 3D printed a titanium structure
that measures 1.5m in diameter and 0.5m-thick.
The front bearing housing contains 48 aerofoils
and was manufactured using Arcam’s electron
beam melting technology.7
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. But
the company hopes to eventually make an entire
satellite through 3D printing.8
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.9
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.10
Not surprisingly, universities along the Gulf
Coast Interstate 10 corridor have embraced the
new technology, offering courses to students as
well as offering 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.
The Rapid Prototyping Laboratory at the Naval Surface Warfare Center Panama City Division in Florida has used a 3D printer to fabricate
parts and assemblies since October 2013. The
Florida Institute for Human and Machine Cognition also makes 3D parts for prototypes.
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
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