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TO SHIELD AND PROTECT
PARTNERING WITH ALLIES ON A MULTI-LAYERED
APPROACH TO MISSILE DEFENSE
Operating at extreme speeds and high altitudes, hypersonic weapons are hard to stop.
Raytheon is a leader in the development of counter-hypersonics and hypersonics for the
U.S. Department of Defense. Hypersonics are a part of a layered missile defense approach.
WE HAVE SEEN THE FUTURE, AND IT
IS RIFE WITH INCREASING THREATS.
They are global in nature — unpredictable — coming
from all distances, altitudes and speeds. This means
that no nation, or system, can go it alone. Effective
missile defense requires partnership between industry
and governments around the world to ensure a
layered approach.
The 2019 U.S. Missile Defense Review presented a
strategy for layered missile defense, a time-tested
concept that encompasses all domains, from sea
to space. Combined with a collaborative approach
among cooperating nations, a multi-tiered defense
can help protect Europe and other regions.
An array of complementary technologies create the
necessary layers of defense. Serving the U.S., its
friends and allies, Raytheon is fielding and developing
missile defense systems like Patriot and introducing
new advancements in counter-hypersonics and
advanced early warning capability.
“The world is getting to a point where it’s not (just)
ballistic missiles across the globe as the prime threat,
or tactical short range missiles. There are mid-range,
hypersonics, all these threats that drive a need for a
space-sensing layer in the international community,”
said Wallis Laughrey, Raytheon’s vice president of
Space Systems.

STAYING AHEAD OF THE OTHER GUY

FILLING THE QUIVER

The need for space-based early warning and tracking
could be met by technologies such as the Next
Generation Overhead Persistent Infrared, or Next Gen
OPIR, Block 0 resilient missile warning satellite. The
U.S. Air Force has budgeted $1.7 billion to develop a
constellation of Next Gen OPIR satellites, according
to Space News. Raytheon is one of two contractors
chosen to develop the payload for these satellites.

With adversaries racing to develop hypersonics,
it’s no wonder that faster-than-Mach 5 technologies
are a dominant theme in the global conversation
surrounding missile defense. That’s why Raytheon
is working on several fronts to meet the technical
challenges of operating at such high speeds.

Advanced sensors on satellites and other platforms
make practical the U.S. Navy’s ability to “launch on
remote” or “engage on remote,” allowing a naval
commander to launch interceptors even before the
ship’s radar has pinned down the target. Distributed
sensors, issuing a stream of data, allow for a “sensorto-shooter” scenario, giving defenders the ability to
act quickly on information from distant or nearby
sensors.
“The shooter doesn’t need any other data than what
it gets from the radar to launch and engage and
destroy that target,” said Bryan Rosselli, vice president
of Mission Systems and Sensors.

Still, effective defense requires a full quiver of options:
non-kinetic effects, cyber defenses and speed-of-light
tech such as directed energy. And ultimately, advanced
command and control, or C2, to manage the full suite
of defenses.
“Future missile defense is much more than
hypersonics,” said Mitch Stevison, Raytheon Strategic
and Naval Systems vice president.
Stevison advocates for a new way to think about C2
that is a “leap ahead,” where C2 is decentralized, as
opposed to having specific C2 physical nodes that
could become targets.
“There must be interfaces to the system, where
the combatant commanders have the ability to
operate the system, but there is no centralized C2
node,” he said. “Everything is a C2 node, whether
it is an effector, a radar on the ground or a satellite
with a space-based sensor on it. They all have the
ability to operate as part of a network or to operate
autonomously.”
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Macron welcomes future fighter
by David Donald
Amid considerable fanfare, the full-scale
mockup of the Dassault/Airbus New Generation Fighter (NGF) was revealed in front
of French President Emmanuel Macron yesterday here at the Paris Air Show. Following
the unveiling, Florence Parly, Ursula von
der Leyen, and Margarita Robles—respectively the defense ministers of France, Germany, and Spain—signed documents that
formally welcomed Spain into the program,
following on from an announcement of
intent in February.
NGF is the major manned element of the
Système de Combat Aerien du Futur (SCAF)
program that seeks to develop a “system of
systems” that meets European airpower
needs from around 2040. Intended to

produce a sixth-generation capability to
replace the current Typhoon and Rafale
fleets, the SCAF project—also termed
Future Combat Air System (FCAS)—was
first agreed as a Franco-German program
in July 2017. To answer French needs, the
NGF will be carrier-capable.
During the same ceremony at the show,
Dassault Aviation chairman and CEO Eric
Trappier and Airbus Defence and Space
CEO Dirk Hoke formally submitted a joint
industrial proposal for the first demonstration phase of SCAF. This covers the period
from this year to mid-2021.
In addition to the NGF, the SCAF program includes unmanned remote carrier
platforms that act as “loyal wingman”
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force-multipliers and an air combat cloud
network. The integration of legacy assets
is also included as part of the overall
SCAF program. A contract is expected in
the fourth quarter and demonstrators are
planned to fly by 2026.
Dassault and Airbus will design and build
the NGF, with Dassault acting as design lead,
while Airbus is heading the remote carrier
and air combat cloud efforts. Other industry partners, such as Thales and MBDA,
are playing a key part in the development
effort. MBDA, for instance, is studying a
range of weapons and small remote carriers for SCAF applications, one of which is
being displayed alongside the NGF mockup.
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R&D effort
funds TBM
EcoPulse
hybrid demo
airplane
by James Wynbrandt
Daher, Airbus, and Safran announced a
collaborative partnership yesterday at
the Paris Air Show to design and develop
EcoPulse, a wing-mounted distributed
hybrid-propulsion demonstrator based
on Daher’s TBM platform. First flight is
expected in 2022, according to the three
French companies.
Kickstarted by the French Civil Aviation
Research Council with support from the
French Civil Aviation Authority, the project aims to validate technologies designed
to reduce emissions and noise pollution
and create new uses for air transportation.
Engine manufacturer Safran will
develop the distributed hybrid-propulsion
system. Airbus has charge of aerodynamic
optimization of the propulsion system, installation of high-energy-density

batteries, and their use to power the aircraft. Daher will handle component and
systems installation, flight testing, regulatory approvals, and construction.
The distributed hybrid propulsion
system consists of a turbogenerator, a
combined turbine and power generator;
an electric power management system;
and integrated electric thrusters, also
known as e-Propellers. These thrusters
will be integrated into the EcoPulse wing,
providing both thrust and aerodynamic
gains, the latter including reduced wing
surface area and wingtip vortices, thereby
lowering drag.
Though the design is in its early stage,
the small model displayed at the 2019 Paris
Air Show and in animated videos appeared
identical to a Daher TBM turboprop but

for three small, evenly-spaced electric
motors and propellers on the leading edge
of each wing.
These electric engines could be used to
power the aircraft to and from the runway and also during cruise and descent
in place of the TBM’s Pratt & Whitney
Canada PT6. Meanwhile, the turboprop
engine would be used for takeoff and
other high-power flight phases, charging
the hybrid system’s batteries at the same
time. Expected performance metrics have
yet to be released.
“We are determined to make [reduced
environmental impact of aircraft] a
distinctive feature of the French aircraft industry,” said Daher senior v-p of
aerospace and defense business Nicolas
Orance.
n
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Airbus unveiled the longer-legged
A321XLR on the Paris Air Show’s opening day, ending months of speculation.
Backed by a firm order from MEA Middle East Airlines and an MoU from of Air
Lease Corp. (ALC), the A321XLR boasts a
range of 4,700 nm (in a two-class configuration seating 180 to 220 passengers), up
from the A321LR’s 4,000-nm. Deliveries
are set to start in 2023.
According to Airbus CCO Christian
Scherer, the A321XLR is the next “evolutionary step” from the A321LR and the
“lowest risk aircraft” for thinner routes
of 4,700 nm, a segment currently served
by the Boeing 757. He vowed that the
A321XLR will have a “whopping 30 percent reduction in fuel burn and thus CO2
emissions per seat compared to the 757.”
The XLR, he pointed out, will be able to
fly nonstop from Beirut to Cape Town; Dublin to Recife or Nairobi; Japan to deep in
Australia; deep in Europe to deep in North
America; and vice versa. To accommodate
its long-range missions, the A321XLR’s
new “Airspace” cabin will offer seats in all
classes with the same high-comfort as on
long-haul widebody aircraft, including fullflat beds for premium passengers.
The A321XLR will have a maximum
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takeoff weight (mtow) of 101 tonnes versus 97 tonnes for the A321LR. Airbus said it
needs to introduce only “minimal” changes
to give the aircraft the longer range.
These changes include a new permanent rear center tank (RCT); a modified
landing gear to account for the increased
mtow; and an optimized wing trailing-edge
flap configuration to preserve the same
takeoff performance and engine thrust
requirements as today’s A321neo. The new
optimized RCT holds more fuel than the
several optional additional center tanks
(ACTs) on the A321LR and weighs the same
as just one of the removable tanks.
This new arrangement also takes up much
less space in the cargo hold and therefore
frees up underfloor volume for additional
cargo and baggage on long-range routes.
Scherer declined to disclose to AIN
how many commitments or firm orders
had been needed before the Airbus board
signed off on the derivative XLR, saying
only that it “is launched today.” He confirmed MEA was the first to commit to the
XLR, with an order for four, and described
the ALC memorandum of understanding
indicated as a “true vote of confidence” as
the lessors is a reference for many airlines
in their fleet decisions.

ALC executive chairman Steve UdvarHazy said the U.S. lessor worked intensively with Airbus to ensure the aircraft
would be fit for flights of up to nine hours
with, for instance, bigger water tanks and
larger waste capacity. He called ALC’s commitment for 27 XLRs a “natural progression
from the tremendous success we have with
the A320neo family.” Meanwhile, ALC CEO
John Plueger said he sees “a potential for 50
or so customers” coming on board to take
on the aircraft in the next five years.
ALC’s commitment is part of a much
larger MoU for a total of 100 Airbus single-aisle aircraft. The lessor is also buying—for the first time—50 A220-300s and
an additional 23 A321neos, which can be
substituted for LRs. This latest order takes
ALC’s cumulative orders to 387 Airbus aircraft, making it Airbus’ third-largest lessor
customer.
n

In the StandardAero article on pages 16
and 17 (“StandardAero anticipates redoubling size, revenue”), the name of chairman and CEO Russell Ford is incorrectly
written. AIN regrets the error.

Boeing weighs 777X timing
as GE hits the ‘pause button’
by Kerry Lynch

KERRY LYNCH

based on what the companies know, “we
still expect the airplane to flight test this
year with an entry into service next year.”
Boeing had anticipated beginning test
flying of the 777X shortly, with certification
in mid-2020. But Boeing and GE Aviation
decided to wait for a certified engine before
beginning the 777X campaign. Joyce, however, stressed that the engine certification GE Aviation president and CEO David Joyce updates attendees on the GE9X powerplant’s status.
program is mature with 2,700 test hours
and 4,000 cycles on eight engines. GE
prompted a closer look and the discovery test engines and 10 compliant engines.
Aviation brought the massive engine—the of the prematurely worn stator. Once the
Joyce said the fix was important to GE
first-engine-to-test article—to the Paris Air problem began, GE Aviation and Boeing Aviation and Boeing to ensure that the
Show this week to display (Chalet A144).
“together decided that we were going to
engine did not need to enter maintenance
The issue with the compressor com- redesign that component, go back and earlier, raising costs of both the customer
ponent surfaced a little more than three rerun the test that proves the durability… and the manufacturer.
weeks ago during what Joyce called “block and then retrofit the engines.”
In the meantime, McAllister said Boetesting” that is conducted near the end
“We’re working pretty aggressively to ing is making the most of the time “by
of the flight-test program. This testing
go after a new design and getting a fix,” continuing to get it right for first flight
brings the engine outside of the normal
added GE Aviation v-p and general man- with this airplane. There is plenty of activoperating envelope, he added.
ager of commercial engine operations ity that we can pull to the left before our
During these trials, GE discovered a Bill Fitzgerald. Once a fix is in place, GE flight-test program to address any opporshift in the exhaust gas temperature while Aviation will need to swap out the compo- tunities to advance the maturity of the
other metrics remained “on point.” This nent with a more “robust design” in eight airplane for its first flight.”
n
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An issue with a compressor component
in the GE9X is pushing back flight-testing
aboard the Boeing 777X by several months
to possibly this fall. GE Aviation, in concert
with Boeing, “hit the pause button” on GE9X
testing while it redesigns a stator in the front
part of the compressor that had shown more
wear than anticipated during testing, GE Aviation president and CEO David Joyce said
yesterday at the Paris Air Show.
Joyce added the company “feels confident” that the engine manufacturer will
have the issue ironed out and the engine
certified in time for flight aboard the 777X
platform by year-end.
Boeing (Chalets 332, 335) is monitoring
the situation closely, said Boeing Commercial Airplanes president and CEO
Kevin McAllister, noting it is premature
to discuss firm timing expectations for
the 777X in light of the engine issue. “We
need to get more findings from them to
reassess the overall timing,” McAllister
said, but he also expressed the belief that,

Leonardo unveils Falco Xplorer tactical UAV
by Beth Stevenson
Leonardo unveiled its newest UAV design,
the Falco Xplorer, on Monday at the Paris
Air Show as the largest iteration of the
company’s family of Falco tactical UAVs,
at some two times larger than the Evo
variant. Certification testing will start
later this month alongside the Italian

aviation administration and is slated for
completion by year-end.
With an endurance of 24 hours and an
operating ceiling of 24,000 feet, the UAV is
categorically a medium-altitude, long-endurance UAV, but Fabrizio Boggiani (pictured), senior vice-president of airborne

sensors and mission systems at Leonardo
Electronics, said the company considers it
to be a “high-end tactical system.”
Xplorer has a 1.3-tonne maximum takeoff weight and a 350-kg payload capacity—an allowance that at present will
not be used to arm the drone. The UAV
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is not subject to the restrictions of the
International Traffic in Arms Regulations
structure, so it is easily exportable, the
company said.
Leonardo has been involved in the
development of the Piaggio P.1HH Hammerhead UAV that is derived from Piaggio’s P.180 Avanti turboprop, but the
program has faced challenges with its
development, as well as at a company
level as Piaggio is under special administration and its future is unclear.
The launch of Xplorer, therefore, represents a move by Leonardo to develop
an organic UAV in this category, offering the platform itself as well as a series
of sensor options for the design. “We
are a one stop shop for this,” Boggiani
told AIN. “We are fully in control of the
design for this.”
Production is expected to begin
next year, Boggiani noted, adding that
the UAV is being developed to NATO
STANAG 4671 standards, meaning it will
be operable in all nations within the alliance. “Our goal is to have his flying in
segregated airspace, but also to be able
to operate in non-segregated areas as
well,” he noted.
Additionally, Leonardo is open to offering the drone on a services basis, an effort
that the company has been pursuing for
some time now as it realizes the market
potential for operators that do not want
to invest in operating their own fleets.
The ground control system uses the
same software as the other Falco models,
so there is commonality across the family,
Boggiani added.
n
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CONGRATULATIONS
EMBRAER FOR 50 YEARS
OF ELEVATING THE WORLD
OF AEROSPACE
In 1969, Embraer began with a dream in Brazil.
Today, we celebrate a world-class aerospace company
and all their employees who never stopped dreaming.
Congratulations to Embraer on 50 years of challenging,
creating and outperforming. We’re proud to be building
the future together.

Boeing still
not ready to
commit to
NMA launch
MARK WAGNER

by Gregory Polek

Turkey reveals TF-X next-generation fighter
by Beth Stevenson
According to Kotil, the company’s experience on international defense programs
such as the A400M and F-35 proves the
manufacturing capabilities of the Turkish
defense industry, which it will apply to
the development of the new fighter. First
flight of TF-X is expected to be scheduled
for 2025, and the country is targeting
entry to service in 2028, he said.
The UK is in some part involved in the
TF-X effort, with the government having
signed a “heads of agreement” in 2017
to facilitate the two jointly developing
the aircraft.
To that end, BAE Systems is helping
with the aircraft design, while RollsRoyce teamed with Turkish company
Kale Group to work on the development

of an indigenous engine for the future
fighter. But earlier this year it was
announced that the British propulsion
developer had scaled back its involvement due to an intellectual property
transfer dispute, and that it and Kale
had proposed revised terms to the Turkish government.
While Turkish Aerospace referred to
benefits gained from experience with programs such as the F-35, for which Turkish
Aerospace develops the center fuselage,
the U.S. government has said that Turkey
may be expelled from the F-35 program as
a result of its decision to continue with
a planned acquisition of the S-400 air
defense system from Russia. This could
therefore affect TF-X as well.
n

MARK WAGNER

Turkey’s next-generation indigenous
fighter was officially unveiled on Monday at the Paris Air Show. On the same
day that France and Germany revealed
of model of their collaborative offering
for a sixth-generation fighter at the show,
Turkey unveiled a full-scale mockup of its
TF-X offering, which represents the NATO
nation’s attempt to offer a fifth-generation
fighter to the international market by the
late 2020s.
“We have promised to our nation that
this will be the best fighter in Europe,”
said Temel Kotil, president and CEO
of prime contractor Turkish Aerospace.
“As well as Turkey, hopefully this will
also be a good fighter option for European allies.”

Dawn patrol

Patrouille de France, the precision aerobatic demonstration team of the French Air Force, make a low pass yesterday during the opening
of the 2019 Paris Air Show. Flying the Dassault/Dornier Alpha Jet since 1981, the team’s history dates back to 1931, making it the oldest
aerobatic demonstration team in the world.
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Boeing remains circumspect about the
possible launch of the NMA, as it continues to study the market for its proposed
midsize airliner. Speaking Monday at the
Paris Air Show, Boeing Commercial Airplanes CEO Kevin McAllister indicated
that the company has yet to make a business case for the proposed NMA, right
around the time Airbus officially launched
the A321XLR, the long-range single-aisle
jet ostensibly designed to serve some of
the same markets targeted by its U.S. rival.
“Obviously I think one of the big pivots
we’ve made as a company is to approach
development programs where we drive
as much of the definition of the program
as far left as possible,” said McAllister.
“That’s what we’ve done with the NMA. So
when we talk about the business case, we
talk not about just airplane size and configuration. We want it to meet the needs
of a global base of customers, to be reflective of the dynamics we see today and the
dynamics we see tomorrow, one of which
is continued saturation of airports.”
McAllister also stressed the need to
ensure a well-aligned production system
and to “leverage every lesson” it learned
on the 787, the 737, and even the defense
business. “The other piece of this is the
supply chain, to make sure we have the
right supply chain targeted for the middle
of the market airplane, as well as to make
sure as we look at our services segment,
that that’s accurately defined,” he said.
Last summer, just ahead of the Farnborough Airshow, McAllister said Boeing
will need to decide on whether or not to
proceed with NMA by the end of 2019 to
safely meet a stated service entry target
of 2025. Since then, Boeing adjusted its
sights somewhat, moving its target for
industrial launch to early 2020.
In the meantime, potential NMA
engine supplier Rolls-Royce withdrew
its UltraFan from consideration. During
a recent briefing in Derby, Dominic Horwood, Rolls-Royce chief customer officer
civil aerospace, said it had been a “difficult but responsible decision [but] the
timing Boeing wanted just didn’t align
with our view of the UltraFan program.”
Meanwhile, another major engine
maker’s CEO—GE’s David Joyce—has
expressed reservations about the size of
the market, even after GE and CFM partner Safran agreed to propose a CFM design,
despite the required engine thrust slightly
exceeding the 50,000-pound limit the partnership’s remit would typically allow. n

PW800 ENGINE

POWERING THE NEXT
GENERATION OF BUSINESS AIRCRAFT
GAME-CHANGING TECHNOLOGY NOW IN SERVICE
Pratt & Whitney’s dynamic portfolio of engines isn’t just leading the way in business
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Saab readies third aircraft
for Gripen E test program
by Beth Stevenson

Opportunity in Croatia and Bulgaria

It failed to secure contracts with Croatia and Bulgaria, although Richard Smith,
head of marketing and sales for Gripen
at Saab, says that the company has not
given up on these requirements yet, as
both programs have been hit by challenges that suggest alternatives could
ultimately be selected.
In 2018 Croatia selected second-hand
Israeli Lockheed Martin F-16s that would
have been modernized for its competition
to replace its incumbent fleet of aging MiG21s, but by January 2019 this had been canceled because Israel was not able to obtain
authorization from the United States government to sell the 12 aircraft to Zagreb.
The fleet of MiG-21s needs replacing,
however, and this issue has further delayed
what could have been a quick acquisition
given that the aircraft would only have had
to be upgraded and not built from scratch.
It was widely believed that Gripen was
the second choice for the selection, so
Saab remains positive that if discussions
were opened a deal could be reached, noting that Croatia may replicate neighboring Hungary that is an operator of the C/D
variant of Gripen.
“We’re not 100 percent sure where we
are with Croatia, but they do need to
replace their MiGs,” Smith explained, adding that the company is hoping a dialogue
can begin to discuss the options available.
He said that Saab “let what happened
happen,” claiming that Croatia looked at
the initial cost of the acquisition when
selecting the Israeli aircraft rather than
the through-life costs, although it may be
open to reassessing this approach now.
Smith added that the limited life left
on the MiG-21 fleet is likely to drive Croatia toward making a decision quickly,
although it is not yet clear if it will opt
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to open up the competition again, award
a sole-source contract, or even look
towards a joint buy with another country.
The Bulgarian government, in January
2019 approved to enter discussions with
the U.S. regarding a buy of eight F-16
Block 70 Viper variants to replace its
MiG-29 fleet. However, it is claimed that
this offer is over the requested cost for
the program, and therefore discussions
may not come to fruition if the deal cannot be effectively ironed out.
“We’ve not given up on Bulgaria; we
try not to give up on anything,” Smith
explained. “I think we have a great fighter
for Bulgaria in how they want to use it.
“We will see where the conversation
with the U.S. for the Viper goes.”
Other requirements of interest include
Botswana, which Smith says “still bubbles
along,” while there is also ongoing dialogue
with Colombia regarding the potential
replacement of the IAI Kfir with Gripen.
He added that Colombia could look
toward Brazil’s selection of Gripen: “I

Saab Hitting Milestones

Saab has begun running tests of the third
Gripen E test aircraft ahead of a pending
first flight, meanwhile, and test aircraft
39-10 is due to fly “quite soon,” it says.
This follows examples 39-8 and 39-9 that
are already involved in the test campaign,
and will additionally join the twin-seater
39-7 aircraft that has been converted into
a more production representative standard
from the demonstrator configuration it was
previously developed into.

BETH STEVENSON

Saab’s new version of its flagship combat aircraft is a prevalent contender for a
number of ongoing fighter requirements,
the Gripen E/F is rapidly ticking off a
number of milestones as it nears delivery
to its launch customers.
Both Sweden and Brazil have committed to acquiring the type, having signed
deals for 60 and 36, respectively, and
deliveries are expected to begin for both
nations by year-end.
Sweden is acquiring just the single-seat
E-model version of the new fighter, while
Brazil has committed to a mix of 28 Gripen
E variants and 8 twin-seat F-model versions.
Most recently Gripen E has been proposed to both Switzerland and Finland for
their respective fighter replacement competitions, while Saab (Chalet 323) is also
eyeing expected upcoming tenders from
Canada and India.

opts to acquire 72 more Gripens as has
been touted, most of these will be built in
Brazil if ordered.
Out of 350 Brazilian engineers that are
expected to be trained to support development of the aircraft, some 190 have
been trained, most of them based at the
Gripen Design and Development Network
(GDDN) facility in São Paulo, the base for
the Gripen program in Brazil.
Michael Franzen, head of the Gripen
Brazil business unit at Saab, says that 107
are at GDDN at the moment, 90 of which
are Brazilian and 17 are Swedish.
While all Swedish aircraft will be developed in Sweden and Brazil’s aircraft are
being split between the two countries, if
the ongoing export campaigns are successful, both production lines could be
used to fulfill orders.

Seen here in May 2019 in Saab’s flight test hangar at Linköping, the first Gripen E (39-8) has
been involved primarily in trials associated with aerodynamics and aircraft systems.
think this will be a nice match in the
region,” he said.
For the numerous unsecured tenders
and requirements that Saab is bidding
for, production capabilities could be
transferred to customers, the company
says, although there is a clear limit to how
much of this the company can offer.
Many nations now wish for offset from
their defense acquisitions, so Saab has
taken this onboard and is examining the
different ways this can be delivered, albeit
not necessarily to the extent that Brazil is
receiving benefits, which is via a technology transfer.
To fulfill Brazil’s requirements to
replace its F-5 and AMX fleets, Saab has
partnered with Embraer, and of the 36
aircraft on order, 15 aircraft will be fully
assembled in Brazil by Embraer at the
Gaviao Peixoto facility, four of which are
the F-model trainers, and the first of the
latter is expected to fly in 2022.
It is additionally expected that if Brazil
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The aircraft being used in the testing are now operating at a standard
more illustrative of the aircraft that are
expected to be delivered to both Sweden
and Brazil, Saab says.
Furthermore, Saab entered serial production for the Gripen E at the beginning of
2019, and other recent milestones include
Gripen E carrying the MBDA Meteor
beyond-visual-range air-to-air missile, as
well as a firing test of the Diehl short-range
IRIS-T air-to-air weapon, both of which utilized test aircraft 39-8.
“We are flying this on a daily routine
basis, and running updates fast on the test
aircraft,” Eddy De La Motte, head of Saab’s
Gripen E/F business unit, told media at the
company’s Linköping, Sweden site in May.
Gripen E is based on a software and mission system design that allows it to be easily updated, which is allowing the company
to make modifications to the test aircraft
as new technologies are ready to be introduced into the program.

This includes the tactical and electronic
warfare systems that have been introduced into testing, as well as the Leonardo
ES-05 Raven AESA fire control radar.
De la Motte noted that Gripen E
reached a force of 9g in recent weeks, and
the company is ramping up the number
of aircraft that will be available as well as
the number of flights per aircraft this year.
A speed record in level flight for
Gripen has also been achieved, he added,
although the exact speed is undisclosed.
The ongoing joint validation program
for the new fighter being conducted by
Saab, the Swedish ministry of defense,
and Sweden’s FMV Defence Material
Administration is also ramping up, and
De La Motte noted that it is expected that
Brazil will join this effort at some point.
He also added that the production
capacity across both Sweden and Brazil
is 24 aircraft per year, but this could be
ramped up accordingly if any export success called for it.
Saab has explored a number of alternative derivatives of Gripen in recent years,
including a carrier-based version dubbed
Sea Gripen as well as an unmanned variant, and while the company says that the
former is on hold for now until more tangible requirements emerge for it, the latter is still of interest and is being explored.
Using its pan-European Neuron
unmanned combat air vehicle development experience, Saab is considering
the potential development of unmanned
capabilities to be used within a loyal
wingman role, or as part of a future combat air system (FCAS) program, a number
of which are under way across Europe at
the moment.
Sweden has been touted as a potential
partner for the UK’s Tempest FCAS program that was launched in July 2018, and
Swedish defense minister Carl Anders
Peter Hultqvist confirmed to media in
Sweden in May that discussions had taken
place at a governmental level between the
two nations.
Furthermore, Saab’s president and
CEO Håkan Buskhe confirmed that
the company has a will to be involved,
although he affirmed that it does not
wish to merely play a consultancy role,
and would be looking to be a technology
partner in the program.
“We have an aim to work in the UK,
and it’s no secret that the Swedish government wants to be involved in a future
fighter program,” he said.
One area in which Sweden and Saab
could contribute is via the unmanned
element of FCAS, a key requirement for
the loyal wingman concept, which the
company is exploring.
While the company’s previously touted
unmanned Gripen concept may not be
the most optimal option for this role due
to the cost—loyal wingman is envisioned
to be a low-cost UAV—Buskhe noted that
the operation of a manned and unmanned
Gripen alongside one another could pay
off in terms of the cost savings associated
with operating one type of aircraft. n

Ukrainian industry expands
niches In several markets
by Reuben F. Johnson
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» Digital electronics upgrades of both the

P-18 radar set and the Soviet-design S-125
(SA-3) Pechora air defense complex.
» A scalable, modular airborne EW system
called Omut-KM. Among other applications, this system replaces the older-generation TsNIIRT L203B Gardenia system
Motor Sich’s AI-222-25 turbofan powers Hongdu Aviation’s L-15 trainer built in China.
that was originally designed for the MiG-29.
» The company’s most ambitious project
Radionix executives explained to AIN, in China. Chinese manufacturers have
to date is the design and construction of “The Russians have proven to be both numerous difficulties in designing and
a prototype radar set called Emerelda that unreliable and very overpriced when it building jet engines, and the country still
would replace the Soviet-era design N001 comes to support services and upgrade relies heavily on Ukrainian and Russian
and N019 radar sets for any export users of options. It is why many of their custom- engine models for many of its programs.
the MiG-29 and Su-27. The primary target ers are always looking for alternative supDuring the 2012 Air Show China in
customer for the product is India, which
pliers. This creates a significant market Guangdong Province, China’s state-run
operates more than 350 aircraft of this type. opportunity for us.”
Aviation Industry Corporation of China
(AVIC) showed a new engine called the
Ukrainian Engine Maker
Minshan that it claimed would replace
Another well-known Ukrainian aerospace
the Ivchenko design in later versions of
firm is the aero-engine production enter- the L-15. However, the engine was never
prise Motor Sich (Hall 5 F210) in Zap- exhibited again at any subsequent Chinese
arozhye. The company is co-located with expos and all mention of it disappeared.
the Ivchenko/Progress design bureau that
“The Chinese have obviously hit some
is responsible for the development of many kind of a brick wall in moving forward
of the engines produced in the Motor Sich with this engine,” said a senior Ivchenko
plant, and the two companies cooperate on design bureau spokesman. “The Chinese
numerous projects.
visit us on a regular basis and every time
Several product lines have kept Motor we ask them about this engine they do
Sich solvent in recent years, one of the not answer and they suddenly look at
most prominent of which is the TV3-117 their shoes.”
series of helicopter engines. The company
Ivchenko has moved forward with its
had been the sole supplier for numerous
engine design, developing an afterburning
customers that operate one or more ver- version of the engine, designated Ai-222sions of the Mil Mi-17.
25F, with the initial “F” meaning “forsazh,”
Another is the 5,500-pound-thrust the Russian word for afterburner.
AI-222-25 turbofan engine that has several
“This was a significant accomplishment
applications, including the Hongdu Avia- for us and shows the strength of our engi— Radionix executives
tion L-15 jet trainer aircraft that is built neering team,” said the Ivchenko representative. “We had no experience in designing
an afterburner section, and we could not
call on any of our competitors to help us,
so we had to research and develop this
entirely on our own.”
The actual engine with a mockup of
Rolls-Royce has begun informing Boeing
higher frequency of flights at the upper end
the afterburner fitted to the exhaust sec787 operators of an accelerated inspec- of their operating range. A “small number”
tion was shown at last year’s Ukrainian
tion regime for Trent 1000 TEN engines of those engines have needed their HPT
national aerospace exposition, AviaSvit.
after checks revealed that a “small popu- blades replaced earlier than scheduled.
The company also is continuing research
lation” of the powerplants suffered from
“This blade deterioration is a known issue
on a new engine that builds on the
but it is occurring faster than we expected
earlier than anticipated high-pressure
design methods employed in developin some engines,” conceded Chris Cholering the AI-222-25, but this will have a
turbine (HPT) blade deterioration, the
21,000-pound-thrust rating.
British engine manufacturer said in April. ton, Rolls-Royce president civil aerospace.
Rolls advised airlines that the HPT blades
The engine, which is still a design and
The company established the accelerated
inspection regime in cooperation with the
in the Trent 1000 TEN engines would have
not yet in prototype development, is the
European Union Aviation Safety Agency a reduced life since their entry into service
AI-9500F and has been in the design stage
(EASA), Rolls-Royce noted, adding that the in November 2017, and engineers started
for years. Ivchenko describe the engine
Cologne, Germany-based body will issue development of an enhanced blade last
as being a candidate for a “lightweight
an airworthiness directive in addition to its year. The company has begun testing the
tactical fighter” program, but no specific
own service bulletin.
enhanced version of the blades, and the
design or customer nation has been desSingapore Airlines grounded two 787- OEM expects to start incorporating them
ignated. The engine would be close to the
10s the week after it found premature
into the Trent 1000 TEN fleet in early 2020.
thrust rating needed by China for its Shenblade deterioration on some Trent TEN turThe manufacturer insisted the new
yang FC-31 fighter that appears to be an
bofans powering its biggest Dreamliners.
inspection regime would not affect its ongoanalog to the U.S. Lockheed Martin F-35,
Rolls-Royce said it had inspected Trent ing maintenance programs for the Trent
but there have been no reports of the Chi1000 TEN turbofans that had logged a 1000 Package B or Package C engines. C.B.
nese being willing to finance putting the
engine into production.
n

REUBEN F. JOHNSON

Ukraine’s portion of what was once the
Soviet Union’s sprawling aerospace industrial empire had a difficult start in the
early days following the breakup of the
USSR. With the exception of the production plants related to the Antonov aircraft
design bureau, very few companies in
Ukraine turned out a complete product.
Instead they mostly produced subsystems that were shipped to Russia and
inserted into a final-assembled aerospace platform, leaving Ukraine with few
non-Russian customers to turn to. In the
intervening years, Ukrainian expertise in
defense electronics, aero engines, electronic warfare (EW), radar, and air defense
systems has allowed its firms to find
numerous niche markets and has made it
the center of activity for two distinct types
of customers.
One customer base has been those
nations still operating legacy platforms
that they acquired during the Cold War or
in the immediate post-Soviet period. These
platforms require upgrading, which means
replacing the older-generation onboard
Soviet design subsystems—such as traveling waveguide tubes (TWT)—with modern,
digital electronics.
The second type of customer is those
countries seeking to establish their own
industrial capability. They look upon
Ukraine as a place where they can acquire
certain types of technical expertise that is
lacking in their own country. Despite Russia’s massive defense sector, say customers
from more than one nation, Ukraine still
has capabilities in the design of large transport aircraft, radar systems, and propulsion
that are unique and not found in Russia.
One of the companies that has demonstrated an impressive fluency with both
classes of customers is the Ukrainian
defense electronics firm Radionix. This
private, small enterprise, founded after
Ukraine attained independence in 1991,
has a long association with the electronics and radar technologies on board Russian platforms.
Among the company’s products are:
» A set of modules and modernized components that are used to upgrade the Suhkoi Su-27’s NIIP N001 radar set and the
Mikoyan MiG-29’s Phazotron N019.
» A complement of new air-to-air (AAM)
missile seeker heads that can be retrofitted to the Vympel R-27 (AA-10) and R-77/
RVV-AE (AA-12) air-to-air missiles (AAM).
One of the seekers, designated the Onyx,
is rated as being a significant improvement over the AGAT/Istok 9B-1350E
seeker that is fitted to the RVV-AE export
version of Russia’s medium-range AAM.
Another, the Topaz, is an anti-radiation
homing AAM that can lock on to another
aircraft’s radar emissions.

The Russians
have proven to
be both unreliable and
very overpriced when
it comes to support
services and upgrade
options. It is why
many of their
customers are always
looking for alternative
suppliers. This creates
a significant market
opportunity for us.”

Rolls-Royce shortens inspection intervals
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FUELED BY
CHALLENGES .
GUIDED BY
DREAMS.
Our dream was to take flight.
The Brazilian countr yside, mid-six ties.
dir t roads. What were the odds?
But dreams pay no mind to the odds when
backed by passion and persistence. They press
f o r w a r d . N o w, h e r e w e a r e , 5 0 y e a r s l a t e r,
with operations on five continents, more than
8,000 aircraf t produced — and even bigger dreams.
We took on our customers’ challenges.
We made them our own, creating disruptive
solutions that would allow them to outper form
— ambitions we will carr y well into the future
a s we deli ve r th e wo rld’s m o s t dis r up ti ve
and technologically advanced products
and solutions. One thing is cer tain:
we will never stop dreaming.
Fifty years of innovation have led
u s t o t h i s m o m e n t . Yo u w o n ’ t b e l i e v e
what we are dreaming up nex t.
V i s i t o u r 5 0 Ye a r s E x h i b i t i o n
by Chalet 286.

e m b r a e r. c o m

StandardAero anticipates
re-doubling size, revenues
by Chris Kjelgaard
Having doubled its annual revenues and on turboprops, which allowed us to creexpanded its business dramatically over ate a center of excellence” for turboprop
the past five years by combining organic MRO, said Cook. StandardAero decided to
growth with the new work brought by locate the center at Summerside on Prince
four strategic acquisitions, StandardAero Edward Island (PEI), a Canadian Atlantic
(Hall 3 D20) aims to double its size and maritime province, moving its existing turrevenues again in the next five years.
boprop business there from its Winnipeg
Founded in 1911 and now owned by The facility and, in cooperation with PEI’s proCarlyle Group, Scottsdale, Arizona-head- vincial government, adding new facilities
quartered StandardAero has grown in
and training programs for technicians.
the past five years to become “one of the
At the same time, said Cook, the
largest, if not the largest, independent transfer “opened a slot for us in Winjet-engine maintenance companies on nipeg to grow our helicopter business,”
the planet,” CEO Russell Cook told AIN. StandardAero’s existing helicopter-
“The company is much larger, broader, and engine MRO business being located
greater in scope and capacity than it ever there. Because more than half of Vector
has been in the last 100 years.”
Aerospace’s helicopter MRO business
During the past five years, StandardAero
was with customers outside North Amerhas added 23 primary repair and manu- ica, the acquisition also immediately widfacturing facilities to grow its presence to ened StandardAero’s helicopter-MRO
37 facilities in 10 countries on five conti- customer base internationally.
nents. It has boosted its employee base
Its strategy to “gather up smaller comfrom 3,500 people to more than 6,000 panies that do component repair under
and has increased from 25 to 41 the num- the StandardAero umbrella” remains
ber of turbine aero engine families it ser- sound, said Cook. That is “because the
vices. Concomitantly, the company has big OEMs prefer to work with big comsignificantly expanded its business with
panies like StandardAero, which have the
key existing customers and added many capacity, the capabilities, and the ability
new customers internationally.
to invest in the latest processes.”
Now, “my goal is to double the size
While it was scouting and then
of the company again in the next five buying suitable acquisition targets,
years,” said Cook. He intends to do so StandardAero was also working hard
by adding more engine families to Stan- to expand its current MRO business.
dardAero’s repair portfolio; by continu- “Expanding our business with existing
ing to expand its business with existing customers opened doors for us to win
customers; and by pursuing additional new [engine] platforms and big new procorporate acquisitions to boost the capa- grams,” said Cook. In the past three years,
bility which StandardAero already views it has tripled its CFM56 MRO business
as its primary market differentiator—its with Southwest Airlines, WestJet, and
ability to offer engine and component GE Aviation. Within the past two years,
MRO turnaround times shorter than its StandardAero won a 10-year contract
competitors can achieve.
from Rolls-Royce to perform all heavy
maintenance on the manufacturer’s
Significant Acquisitions
RB.211 family of engines and the contract
About half of StandardAero’s growth “is likely to [be expanded] to the life of
in the past five years has arisen from
the engine,” he said. It also won a 20-year
increased business volume with existing contract from Rolls-Royce to perform
customers and half from acquiring four heavy maintenance on the AE1107C-Libsubstantial businesses within the past erty (U.S. military designation T406)
two years to widen its portfolio of repair engines that power all Bell Boeing V-22
and manufacturing capabilities. Its pur- Osprey tiltrotors.
chases of Jet Aviation Specialists and
Vital to StandardAero’s recent growth
PAS Technologies brought more compo- and its continuing growth prospects
nent repair and component-manufactur- has been its strategy—achieved through
ing capabilities. Acquiring Kelly Aviation the acquisitions of Vector Aerospace
Center in San Antonio from Lockheed and Kelly Aviation Center—of acquiring
Martin added substantial new MRO former government-owned, contractor-
capacity for both civil and military cus- operated (GOCO) MRO facilities, accordtomers, as well as bringing StandardAero
ing to Cook. In addition to Kelly Aviation
high-thrust engine test cells. Its acqui- Center, once a major U.S. Air Force mainsition of Vector Aerospace from Airbus
tenance facility, StandardAero now also
tripled helicopter engine and airframe operates the Fleetlands facility at Gosport
MRO business and doubled turboprop in England, which formerly serviced the
MRO business.
Royal Navy’s entire helicopter fleet.
Vector Aerospace “gave us access to
“These are wonderful facilities: they’re
new customers and gave us critical mass
large and the infrastructure is fantastic.
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A significant proportion of StandardAero’s work involves large airliner powerplant MRO. The
company tripled its CFM56 activity over the last three years, and also inked a 10-year contract
with Rolls-Royce to supply MRO support for the RB.211 family of turbofans.
All we have to do is fill them up”, said
Cook. “So we have wasted no time in
filling them up with commercial work,
as well as military.” In addition to the
modern engine MRO shops the two sites
boast, they offer another massive advantage. “The workforce in these areas is
great—a lot of former military people”
who formerly worked at the two facilities
still live nearby, he said. “This provides
us with an extraordinary pool of former
military individuals” who, in addition
to being highly skilled MRO technicians,
have a tremendous work ethic.
At a time when the future supply of
technicians represents a major challenge for most MRO providers, having
on hand large pools of highly trained and
highly motivated people who are available to recruit is a tremendous benefit
and one widely available to StandardAero. “We have plenty of military-trained
people around all of our large facilities,”
said Cook. He said that, in addition
to the company’s large-scale hiring of

former military personnel, very early on,
StandardAero saw that the MRO industry was heading for a technician-hiring
crunch and acted quickly to secure its
future employee supply by establishing
technician-training programs with universities and colleges located near its
major MRO facilities.

Industry Challenges

According to Cook, the biggest challenge
StandardAero faces today is supply of finished jet-engine materials. This is because
certification of those materials is a lengthy
process and is difficult to achieve; and
because the suppliers that produce the
materials and components for jet engines
use proprietary manufacturing techniques
and processes that other companies cannot reproduce. When those vendors are
operating at maximum capacity, as they
are now, supply of new parts for repairs
becomes uncertain. This forces StandardAero to part-build engines and then allocate
staff and work tasks to different engines,

similar acquisitions. “There are additional
companies in the aftermarket world that
look like they would be a good fit for us,”
said Cook. Companies that own proprietary
repair and manufacturing processes “would
be the type of companies we are looking to
acquire,” he said, adding, StandardAero’s
acquisitions “are not done in a random walk.
They are done in a purposeful way that has
generated a real benefit.”
n

StandardAero
addressed
the issue of a
shrinking MRO
workforce
by tapping
the pool of
ex-military
personnel.
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switching work back and forth
between engines until new parts
become available to allow the repair
on each one to be completed.
In cooperation with OEMs,
StandardAero is able to partly
mitigate this issue by developing
“repairs that allow us to extend
the service life of some of these
components,” said Cook. Additionally, “we do a good job of not
allowing used serviceable material
to be lost, but redeemed and used
again. We have a used-part [segment] of our business that scours
the earth for parts that are the
hardest to find and parts that have
the longest lead time” between
placing an order for a new part
and its delivery date. “That [usedpart business] is more than just a
niche—it is a focused area for us
and it probably will be for a couple
of years,” until new parts become
more readily available. “But I
don’t think the problem is going
to be solved in the next 12 months.
We’re going to have to battle for
another year or longer.”
In the engine, airframe, and
component MRO business, the
turnaround time (TAT) between
an MRO shop receiving an item for
repair and shipping it back is vitally
important. The longer it takes for
an aircraft operator’s engines to
be repaired or overhauled, the
more spare engines it will have to
stock—a huge consideration when
each engine can cost $15 million or
more to buy. Many engine MRO
facilities don’t perform repair and
overhaul of all the components
they receive: they often have to
send out components to specialist
third-party shops, and the time
taken to repair those components
is the pacing factor in the TAT for
the repair of the entire engine.
“Typically it takes two to three
weeks if you send it out—but we
can [often] do the same repair
in two days,” said Cook. “If the
total TAT for the engine overhaul
is six weeks when the repair of a
component is subcontracted,” a
two-week reduction on that time
assumes phenomenal importance
for the customer. “So StandardAero purposely has verticalized
and grown our component-repair
capability,” he said. “That is why
we have done the acquisitions…
and where we’ve found value. For
us it has created a differentiator
in the marketplace—turn time.”
Reducing MRO turnaround time
for a specific engine fleet can save
any big StandardAero customer
hundreds of millions of dollars in
inventory cost.
As it attempts to double in size
again over the next five years,
StandardAero hopes to conclude
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AEROSPACE REDEFINED

USAF

RAF and USAF
servicemen
review
maintenance
data on an
ALIS screen.

Question marks remain
on F-35 availability, support
by Chris Pocock
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did not surface until 2017. There were
questions about deployability, because
of the large server size, power, and connectivity requirements.
There have also been official concerns
about the cybersecurity of the ALIS webbased distributed network. A plan to
transmit maintenance data from aircraft
that are inflight has been deferred.
In defense of ALIS, Lockheed Martin
said that “expectations had to be managed”
for a system that is evolving from being a
diagnostic maintenance tool to performing
prognostic aircraft health management.
Some deficiencies were related to the limitations of the software onboard early F-35s
and would be solved when the Block 3i/F
aircraft entered service.
The operational integration of ALIS
has led to concern that the F-35 is effectively grounded if ALIS doesn’t work. But
a senior UK Royal Air Force officer with
F-35 program experience told AIN that
the aircraft can operate without ALIS.
However, the subsequent need to enter

CHRIS POCOCK

Some 400 Lockheed Martin F-35s have
been delivered to nine countries, and
unit costs for the conventional takeoff
and landing F-35A version are decreasing
toward $80 million, as forecast. Attention is now switching to operating cost
and support issues for the stealthy jet.
It’s a mixed picture. Operating cost looks
promising. Support issues less so.
According to the Joint Program Office
(JPO), the cost per flying hour of the F-35A
in the fiscal year ending last September
was $44,000. The JPO’s goal is to reduce
that to $25,000 by 2025. That number is
slightly lower than today’s F-16C/D, which
costs $25,500. But another office in the
Pentagon—Cost Analysis and Program
Evaluation (CAPE)—doubts that $25,000
can be achieved. And other top Pentagon
officials say the reducing trend is too slow.
The aircraft is meeting four out of eight
reliability and maintenance (R&M) targets,
including the most important, such as mean
flight hours between failure and maintenance man-hours per flight hour. Program
officials say some of the other targets are
unrealistic. They also note that more recent
production aircraft have better R&M.
The F-35’s Autonomic Logistics Information System (ALIS) has had a troubled history. It supports maintenance
and supply chain management with an
unprecedented degree of automation
and communication. It also extends to
some aspects of operations, mission
planning, and training. But it is taking
a long time to mature. In 2015 the U.S.
House Armed Services Committee said
that it received “numerous complaints
by F-35 maintenance and operational
personnel regarding the limitations, poor
performance, poor design, and overall
unsuitability of the ALIS software in its
current form.” A version that was supposed to be available for testing in 2010

the accumulated data is an onerous task,
he added. A report by the watchdog U.S.
Government Accountability Office (GAO)
last April described “time-consuming
manual workarounds” because ALIS
capabilities were immature.
One year ago, dissatisfaction with
ALIS led the Pentagon to start developing an option for organic (DoD) management of the F-35 supply chain. That
would have far-reaching implications.
The effort is ongoing, but suffers from
a lack of data from Lockheed Martin,
according to the GAO. “There is a tension between two distinct sustainment
concepts,” the GAO noted. The Pentagon has already intervened to modify
the system by which F-35 parts are transported globally, assigning responsibility
to the Defense Logistics Agency and the
U.S. Transportation Command.
Version 3 of ALIS is now being delivered. “It has reduced false alarms by up
to 70 percent,” said VADM Matt Winter,
the head of the F-35 JPO, recently. “There
are still some usability challenges, but it’s
a magnitude better than previous ALIS
releases,” he added. The senior RAF officer told AIN that he had “no reservations
about ALIS.”
To address gaps in the ALIS capability, the U.S. Air Force (USAF) stepped
in and produced two applications. “They

When panels are removed from an F-35, they must be carefully handled and treated so that
they retain their stealth properties.
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help the maintainers do things they were
doing outside of ALIS anyway,” a senior
Air Force civilian said. “They were using
Excel spreadsheets and hand-written
notes and then having to re-enter those
things…they were pain points,” he added.
Future applications will work directly
with ALIS, he promised.
The GAO report said that there were
supply chain issues with spare parts as
well as the “incompatibility” of some
parts and software with more recent versions of the aircraft. There was a repair
backlog of about 4,300 parts. “Overseas
customers have experienced long wait
times for parts needed to repair aircraft,”
the GAO added. It is taking much longer
than anticipated to establish the global
depots where parts are repaired. There
is a significant shortage of spares; not
enough have been purchased.

Parts-supply Responsibilities Unclear

The Pentagon does not have its own
database of F-35 parts and doesn’t even
know what they cost and where they are
located, the GAO noted. That’s because
although all F-35 parts are theoretically
owned by the U.S. government, they are
managed by Lockheed Martin through
ALIS, in a global pool with other F-35
customer nations. It was not clear what
parts and supply responsibilities lay with
Lockheed Martin, versus the services, the
GAO claimed.
Given all that, it is fortunate that,
according to Lockheed Martin, more
than 90 percent of all parts are exceeding
design reliability requirements and more
than 70 percent have not yet experienced
their first failure. Lockheed Martin also
said that low-observable maintenance is
better than expected.
The head of the F-35 program at Lockheed Martin claimed recently that the
company “was taking aggressive actions
to enhance F-35 readiness and reduce
sustainment costs.” The was just a
few days before the GAO report stated
bluntly that “the current projected costs
of F-35 sustainment are not affordable
for the services.”
In theory, the existence of ALIS should
enable Lockheed Martin to more easily
develop Performance Based Logistics
(PBL) offers. It has signed PBL contracts
with key F-35 suppliers BAE Systems,
Northrop Grumman, and Collins Elbit
Vision Systems, and “Master Repair Agreements” with 12 more suppliers, including
Honeywell, GE, and Eaton. But it has not
yet made any PBL commitments to the
Pentagon or the F-35 partner and customer
nations. The DoD wants to conclude multiple-year, fixed-price PBL contracts, once it
has sufficient experience and understanding of sustainment issues. That could be
some way off, according to the GAO.
As noted earlier, ALIS is more than a
maintenance system. It also aims to manage pilot training. But using it has been
“a waste of time,” according to Col. Paul
Moga, commander of the F-35 training
wing at Eglin AFB. Three months ago,

All told, this looks to be an unsatisfactory situation. But remember that not only
is this the world’s largest-ever combat aircraft program, it is also the most scrutinized. It is impossible to properly make an
overall comparison of the F-35’s R&M and
support performance with that of other
modern fighters. On the few metrics where
comparison is possible, it seems that the
F-35 is doing okay.
n

Questions
over F-35
maintenance
and supply chain
management
remain
unresolved.

USAF

he told Defense News that many
workarounds were needed to the
Training Management System
(TMS). “We’re not going to start
using TMS again until it works,”
he declared.
One of the training issues has
been the failure to keep the operational flight programs (OFPs)
in the simulators current with
the ones in the aircraft. Since air
forces are planning a 50-50 split
for F-35 pilots between simulator
time and actually flying the jet,
this is an important failure.
Then there are the Mission
Data Files. These are vital, a threat
library covering enemy force elements such as radars, missiles,
and tanks that helps the F-35’s
much-advertised advanced sensor recognition and data fusion
capability. The files are generated
by a laboratory in the U.S., which
is taking unacceptably long times
to update them. The Pentagon has
hired a California company, C3, to
apply machine learning and artificial intelligence to the task. C3 is
also working on a top-level supplement to ALIS.
So what does this all mean for
availability? Senior USAF officials
told the U.S. Congress last month
that the Mission Capable rate for
the latest Block 3F versions operating at the 388th Fighter Wing,
Hill AFB, was 64.5 percent last
month. Their goal is to achieve 80
percent by September, in common
with other U.S. fighters. But the
GAO report in April said the overall rate was only 52 percent, mostly
due to that parts supply problem,
which has led to cannibalization.
And these numbers refer only to
the performance of one mission.
Full Mission Capability rates from
May to November last year were
only 34 percent for the F-35A and
16 percent for the F-35B.
The UK Royal Air Force has
been “a world leader in taking
cost out of combat aircraft support,” Sir Stephen Hillier, chief
of the air staff, told AIN earlier
this year. The RAF calculates
that operations and support
accounts for about two-thirds of
the through-life cost of a combat
jet. But Hillier was noncommittal
when AIN asked whether the RAF
would achieve an availability contract for the F-35, similar to that
now in force with BAE Systems
for the Eurofighter Typhoon. The
other senior RAF officer told AIN
that he doubted whether a similar
contract would ever be signed for
the F-35. But in any case, he added,
such contracts have their drawbacks, “for instance if you ‘surge’
operations beyond the number of
hours foreseen in the contract.”
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The Russian Helicopters Ansat is classed as a light twin, but appears more like a medium-size model.

Russian Helicopters showcases Ansat
by Vladimir Karnozov
Russian Helicopters is showcasing the
Ansat, which it classifies as a light utility helicopter, this week at the Paris Air
Show. With a maximum gross weight
of 3,600 kg [7,937 pounds], useful load
of 1,079 kg [2,380 pounds], and seating
capacity up to 10 (one or two crewmembers and seven to eight passengers), this
machine looks more like a medium helicopter, yet it is the smallest type currently in the manufacturer’s portfolio.
Russia’s national inventory accounts for
100 such helicopters, including 24 on the
civilian register and the rest with the
defense ministry.
The military operates the Ansat-U with
a wheeled landing gear and four-channel
fly-by-wire flight (FBW) controls, while
the more recent Ansat GMSU comes
with hydraulically-boosted mechanical
linkages. The latter appeared on the
type due to the fact that national civil
authorities were reluctant to certify an
FBW helicopter because requirements
for such technology are yet to be specified. FBW control system failure was suspected to be the cause of the crash of an
early-production Ansat in the Republic
of Korea (RoK) in July 2006 while on a
low-level patrol over hilly terrain.
Russian Helicopters CEO Andrei Boginsky hopes that one day—optimistically, in
two or three years’ time—the authorities
will establish the long-awaited requirements and thus open doors for the civilian
rotorcraft operators to FBW technology
and the benefits it brings. Teething problems with the four-channel system have
been solved. Today, the defense ministry
is happy with the Ansat-U’s performance.
Numerous technical improvements introduced in the past three years have made
the Ansat reliable in operation, with a
fleet average utilization now exceeding
600 hours a year per airframe.
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Boginsky also hopes that the final Russian Helicopter Systems signed a memo
assembly line at the Kazan Helicopters with South Korea-based Sharp Aviation for
plant will soon be working at full capacity, four Mi-8MTVs and four Ansat helicopters
turning out some 60 units per year. Fol- for passenger service and firefighting duties.
lowing induction in 2009, the Ansat-U’s If consummated, this deal should restore
production peaked at 10 annually. After the confidence in the Ansat among South
civilian type certification for the GMSU Koreans after their bitter experience with
version in 2013, the type’s output rose.
early-production examples.
There are more than 400 outdated Mi-2
Russian Helicopters (Chalet 363, Static
helicopters still on the Russian registry. Display B8) sees considerable solvent
Since the Ansat provides a direct replace- demand for the Ansat in the Chinese
ment for that long-serving but obsolete market, estimated at some 70 units. Two
model, the newer type enjoys a consider- years ago, it won a small contract from
able anchor market.
Wuhan Rand Aviation Technology Service.
The Kremlin helped the Ansat’s market A year later, it was followed by a larger
entry by approving of “program for devel- order from China Association of Emeropment of medical aviation” in 2016. It gency Medicine, for 20 rotorcraft.
allocates about Rouble 10 billion ($153.7
These orders were placed with the
million/€138 million) for aviation assets
understanding that Chinese and Russian
suitable to that mission. The Ansat pro- civil aviation authorities will soon enter a
vides some expediency—at maximum “basic aviation safety agreement” (BASA),
cruise speed of 260 km/h [140 kt], it can following several years of negotiations.
transport two attending physicians and The Kremlin has already signaled its
one bedridden patient needing intensive readiness to accept a draft, which, among
care over a radius of 200 km [108 nm].
other things, contains a mechanism for
Last year, the manufacturer signed an validation of national certificates. When
agreement with the National Service of in place, this mechanism will open the
Medical Aviation (NSMA) to supply 104 way for Chinese certification of the Ansat
ahead of its placement with commercial
Ansat and 46 Mi-8/17 series helicopters
equipped with medical modules. Under operators in the country.
that deal, Russian Helicopters has to
‘Endlessly’ Improved
deliver 45 Ansats to NSMA in 2019, in
addition to 20 such rotorcraft to other First flown in prototype form in 1999, the
local and foreign customers.
Ansat has gone through several improveEarlier, the manufacturer entered ment programs focused on extending
an agreement with the State Transport its lifetime and maintenance intervals,
Leasing Corp., with the latter acting as weight reduction, and flight-perforan agent to place Ansat helicopters with mance improvements. “This platform
commercial operators. Under the deal, is such that can be improved endlessly,”
the manufacturer supplied six Ansats and Boginsky said. “We have replaced the
23 Mi-8/17s in 2017, as well as 12 and 19 old [windshields] for [those that can
more, respectively, in 2018.
withstand] bird strikes, and introduced a
This year, the company won a direct order crash-resistant fuel system.”
from Polar Airlines for seven Ansats due for
Special attention has been paid to
delivery in 2021. Meanwhile, type operator perfecting the load-bearing structure,
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a process managed by a special commission on weight. Whenever possible,
metallic elements in skin, nacelles, and
hatches were replaced with those made
of composite materials. “We have already
reduced the empty weight by 100 kilos,”
down to 2,500 kg (5,511 pounds), Boginsky said.
Existing operators can choose upgrades
for their in-service machines from the Helicopter Services Company. Additional thermal insulation applied to nosecone, beneath
the windshield and around windows in the
forward doors, enables operations as low as
-45 degrees C. On the other end of the thermometer, new louvers in the engine cowling
and reworked heat exchange panels on the
hydraulic reservoir increase the allowable
ambient temperature to +50 degrees C.
Vibration and noise are reduced
through a new pendulum assembly on the
main rotor mast, as well as an active vibration control system. It employs bolt-on
sensors on the fuselage to feed information to a central processing unit driving
actuators. A new fairing on the top of the
rotor mast further reduces drag.
Avionics specialists Ramenskoye
PKB has developed a new glass cockpit
enabling IFR operations. It comes with
a digital map including a database for
obstacles. Thus fitted, the Ansat can be
flown by a single pilot in adverse weather
conditions, day or night. “The next step
will be new rotor blades. We have already
tested them at the Central Aerohydrodynamics Institute (TsAGI),” Baginsky said.
Current-production helicopters feature two 630-shp PW207K engines supplied under a 10-year agreement with
Pratt & Whitney Canada. In future, they
could be replaced by more powerful and
fuel-efficient Klimov VK800V or Technodinamika TD-700 turboshafts now in
development. Apart from a performance
boost, these can decrease the share of
Western components to a level permitting export to those countries that prefer
completely Russian equipment.
According to a recent market forecast
for civilian equipment, Russian Helicopters expects the annual market for turbine
helicopters in the global marketplace to
reach 860 by 2028. Of those, 22 percent
will be twin-engine rotorcraft with a maximum gross weight between two and four
tonnes—the Ansat’s category.
The manufacturer wants to capture
a good portion of that market. Its longterm strategy calls for a steady increase in
civil products. Back in 2016, only 17 out of
189 helicopter deliveries were to commercial operators. The next year, the figure
grew to 65, and up to 70 in 2018.
Russian Helicopters expects the global
market for civil turbine-powered rotorcraft to grow at an average of 3 percent
to 5 percent annually. “We did not pay
enough attention to it before. Now, when
military sales decline, we are determined
to win more civilian orders with the
Ansat, the larger Ka-62 undergoing flight
tests, and the smaller VRT500 now in
development,” Boginsky said.
n
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Ruag showcases space,
MRO, and aerostructures
by James Wynbrandt
Swiss technology company Ruag (Hall 4, for specific aircraft and helicopters span
D3; Hall 2c, D371) is highlighting at the
the entire life cycle of these platforms,
Paris Air Show the capabilities of its Space, encompassing maintenance, repair and
Aerostructures, and MRO (maintenance, overhaul services; upgrades; and develrepair, and overhaul) divisions.
oping, manufacturing, and integrating
With more than 40 years of launch expe- subsystems and components.
rience, Ruag’s Space division supplies the
Ruag Aviation’s facility in Sion, Switinstitutional and commercial space markets
zerland, has been named among the first
in Europe and the U.S., specializing in com- helicopter services providers in Europe to
ponents for satellites and launch vehicles. earn manufacturer MRO approval for the
Its skills lie primarily in electronics for all Bell 505 Jet Ranger X, which entered serspace applications; mechanical and ther- vice late last year. Bell 505s are shipped to
mal products for satellites; and structures Europe partially disassembled, separated
and separation systems for launch vehicles. into airframe, tailboom, main rotor blades,
Customers and partners include ESA, NASA, and transmission. Ruag reassembles, tests,
ArianeGroup, Airbus Defense & Space, and certifies the aircraft as ready for serThales Alenia Space, OHB, United Launch vice. “Our trained specialists in Sion
Alliance, Space Systems Loral, Orbital ATK, ensure a reliable and prompt reassembly,”
Boeing, and Lockheed Martin.
said Ruag head of commercial helicopter
The Ruag MRO International division services Claudio Zeiter.
is the company’s center of excellence for
In March, Pilatus Aircraft renewed MRO
civil and military aircraft maintenance, International’s PC-12 service center authoupgrade programs, and aviation systems rization, in place for 11 years. Operators
and subsystems. Aircraft services include “have come to understand that this experairframe MRO, component and subsys- tise translates into the prompt and reliable
tems MRO, engineering, system upgrades, resolution of routine maintenance events
cockpit and avionics reconfigurations, and optimized downtimes, all of which
painting, fleet management, logistics means improved aircraft availability and
management, and support and consulting. more time in the air,” said Ruag Geneva
Its highly specialized support capabilities site general manager Pio Ming.

Ruag’s aerostructures division specializes in managing supply chain networks and currently
builds complete fuselage sections for Airbus and Bombardier.
Also this year, Ruag Australia and its Victoria MRO gained EASA Part 145 approval
to perform MRO and line support for European-registered aircraft on components in
systems such as air conditioning and pressurization, engine/APU, fuel, pneumatic and
vacuum, and ice/rain/fire protection.
In addition, as the manufacturer (OEM)
of the Dornier 228, a versatile aircraft for
special missions as well as passenger and
cargo operations, Ruag focuses on customer
support solutions, including OEM services.
As an independent supplier, support
provider, and integrator of systems and
components for civil and military aviation
worldwide, MRO International also develops,
manufactures, and supports simulation and

South Africa’s Tshwane Economic Development Agency (TEDA; Hall 5, F216), the body
responsible for promoting trade, investment,
and development projects in the conurbation around the capital, Pretoria, is attending the Paris Air Show this week to market
domestic aerospace concerns. Also on its
promotion list is Wonderboom Airport, the
host site for a new general aviation show,
Aero South Africa (Aero SA), set to take place
early next month.
“One of TEDA’s key strategic objectives is
to facilitate and promote viable foreign and
local investments into the city of Tshwane,”
Paseka Rakosa, TEDA’s senior manager,
marketing, and communication, told AIN.
“[We participate in the Paris show because
it] is attended by world-leading aerospace
manufacturers of components, and OEMs
like Boeing, Rolls-Royce, Safran, General
Electric, and Airbus.
“TEDA, together with other leading South
African companies, participated at the
previous [Paris] show, which resulted in
Safran’s vice president for Africa and Middle East visiting South Africa,” he said. “The
visit assisted TEDA in its quest to attract
investors into the aerospace sector, while
at the same time promoting Tshwane as a
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South Africa’s aerospace industry pushes for higher profile

One of the projects promoted here by South Africa’s Tshwane Economic Development
Agency is Wonderboom Airport, site of the Aero South Africa show early next month.
leading investment destination in the aerospace industry.”
As putative indigenous capital, Tshwane,
which revolves around the colonial seat of
Pretoria, accounted over the past 15 years
for 10 percent of South Africa’s GDP and 48
percent of its research and development.
With seven research centers and four universities, it focuses on economic development and investment and claims to be the
intellectual hub, not only of the nation, but
of the continent.
State-owned TEDA was established as an
entity of the Tshwane Metropolitan Municipality in 2006. Tshwane is home to leading
aerospace companies such as Denel, a
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state-owned aerospace and military technology conglomerate set up in 1992; Aerosud,
an established supplier of aerostructures
and aircraft interiors to Safran and Pilatus,
among other OEMs; Electrothread, an electrical wiring systems, harnesses, and cable
assemblies specialist; and the multi-role
Advanced High Performance Reconnaissance Light Aircraft (AHRLAC) project.
“Leading South African companies, including Tshwane based-companies like Aerosud
and Denel, [are] exporting high-tech parts and
components to leading OEMs like Airbus and
Boeing, as well as Tier 1 and 2 companies, to
the value of more than ZAR3 billion [€186.8
million/$208 million] per annum,” Rakosa said.

training systems for live, virtual, and constructive training. Incorporating complex
and flexible functions, the simulation technology supports realistic training scenarios
adapted to mission goals at individual, team,
and unit instruction levels.
Meanwhile, Ruag’s Aerostructure division specializes in the development, manufacturing, and final assembly of complete
fuselage sections for passenger aircraft,
wing and control surface components, as
well as sophisticated component assemblies and parts. Known for its ability to
manage complex supply chain networks,
the division is currently responsible for
the complete global fuselage section supply chains for Airbus and Bombardier. n

“These types of concerns are often based
in the ‘aerospace triangle’ between Wonderboom Airport, Centurion Aerospace Village, and the CSIR [Council for Scientific and
Industrial Research].”
Some 90 percent of South Africa’s aviation activities are shared between Western
Cape and Gauteng; and the sector employs
more than 3,000 highly skilled workers. Its
aerospace, marine, and defense industries
have a combined 15,000 employees, with
exports worth €1.3 billion ($1.46 billion). Its
aerospace industry is known for innovative
products and applications in commercial
aviation, as well as defense.
Wonderboom Airport will host a new
event, the Aero SA general aviation show,
next month (July 4 to 6), as a platform for the
latest developments in the industry in South
Africa. The event will feature several aspects
of aviation, from ultralights and gliders to
business jets, helicopters, remotely piloted
and electric aircraft, as well as avionics and
maintenance.
Aero SA is arranged in cooperation with
Messe Friedrichshafen, organizer of a major
German trade show that attracts 35,000
visitors from 60 different countries. Other
Aero SA partners are the city of Tshwane,
Wonderboom Airport, and the Civil Aviation
Authority of South Africa (CAASA). P.S.-S.
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Dubai Airshow to highlight
defense-centric themes
by Peter Shaw-Smith
Heightened geopolitical tensions in
the Middle East are creating strong
demand for military equipment, which
is expected to be one of the key drivers of defense-sector growth in the U.S.
and elsewhere in the near term, according to a report issued by U.S.-based
Deloitte Consulting.
“Though the pace of growth in defense
spending by the two key countries in
terms of…expenditure in the region—the
UAE and Saudi Arabia—has slowed, their
defense [outlay] is significant, and the
region is expected to see mid-single-digit
growth annually over the next decade,”
the report said.

Deloitte said seven out of the top
10 countries with the highest military
expenditure as a percentage of GDP
worldwide are in the Middle East: Oman,
Saudi Arabia, Kuwait, Jordan, Israel,
Lebanon, and Bahrain. To reflect the
focus placed on security by Middle East
nations, some 40 percent of exhibitors
at the Dubai Airshow (Chalet 48) are
expected to represent military companies, the organizers of the event said, as
was the case in 2017. Saudi Arabia will be
a major presence.
Saudi Arabian Military Industries
(SAMI) have announced its intention to
attend this year’s show, along with the

General Authority of Civil Aviation (GACA),
which appointed new president Abdulhadi
Al Mansouri May 8. Other Saudi companies expected to attend include GDC Middle East, Advanced Electronics Company
(AEC), Middle East Propulsion Company
(MEPC), Saudi Aerospace Company (SAC),
and MRO specialists Saudia Aerospace and
Engineering Industries (SAEI).
“SAMI develops and supports military
industries in Saudi Arabia and plays a
major role in localizing the military industries in the Kingdom, which is ranked in
the top five countries in terms of military
expenditures worldwide,” the company
said. “This position will provide special
tremendous investment opportunities.”
A new Saudi Airshow took place in
Riyadh in March, giving local aviation
a shot in the arm. “Aviation is a key pillar in the diversification and expansion
of the Saudi economy within its 2030
Vision”, said Michele van Akelijen, managing director of show organizers Tarsus

Upgrades focus on expanding fifth Bahrain show
Improvements to the arrangements for the
main exhibition hall at the Bahrain International Airshow (BIAS, Chalet 188) 2020
are expected to lead to increased visitor
numbers as, once again, Farnborough
International, organizer of the Farnborough
Airshow, coordinates the event.
“The 2020 Bahrain International Airshow represents a decade of success with
continued presence from 11 of the world’s
top 15 aerospace companies providing a
strong endorsement of the value it delivers,”
Mary Kearney, head of communications at
Farnborough International, told AIN. “For
2020, the show’s main exhibition hall is
being reconfigured to increase [movement]
through the stands, guaranteeing greater
exposure for exhibitors.
“This show continues to provide a five-star
environment in which to conduct business.
There will be unrivaled civil and military delegations programs, networking opportunities,
and conferences. The space industry will see
increased focus, and Bahrain continues to host
the most dynamic flying display on the circuit.”
The new passenger terminal at Bahrain
International Airport (BIA) is opening at the
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The next Bahrain International Airshow will take place November 18-20, 2020.
end of this year. It will support Bahrain as
a strategic location for businesses to establish themselves and access the greater
Gulf. “The new terminal represents a significant infrastructure investment and a major
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increase in footprint, providing capacity for
14 million passengers annually,” she said.
“This, combined with Gulf Air’s plan to offer
new destinations and increased frequency
to existing destinations, means that growing

F&E Middle East. “The Dubai Airshow is
the ideal platform for Saudi companies
to present themselves to the global aerospace industry.”
Another attendee, the UAE’s Emirates
Defence Industries Company (EDIC), is
a platform providing national defense
manufacturing and services from aircraft
maintenance to military vehicles. It sees its
mandate as attracting UAE nationals into
technical careers, after its creation as a
national defense industry champion comprised of 16 local defense concerns in 2014.
At the Dubai Airshow 2017, the UAE
Ministry of Defense spent more than $4
billion on new products, services, and
technologies from a range of companies
that were exhibiting at the event, according to show organizers. “The great thing
about the Dubai Airshow is that people
come there prepared to do business,” said
Major General Abdullah Al Hashmi of the
UAE’s Ministry of Defence.
Citing Boeing’s 2018-2037 Current
Market Outlook, Deloitte said Middle
East passenger traffic is forecast to grow
at 5.2 percent, creating demand for 2,990
new aircraft valued at around $660 billion.
“In the Middle East, widebody aircraft are
likely to comprise more than 40 percent
of the total aircraft demand over the
next two decades, as the region primarily
accounts for high-volume, ultra-long-haul
flights,” it said.
The Dubai Airshow is expecting
around 165 aircraft on the static display
and will host 1,200 exhibitors and 87,000
trade visitors from around the world at
the Dubai Airshow site, Dubai South,
November 17-21.
n

demand can be comfortably met. Aviation
companies across the supply chain will be
able to leverage this, with the Bahrain International Airshow providing the ideal platform
to demonstrate products and services.”
Bahrain’s strategic location and transport links to Saudi Arabia makes it the
gateway to the region’s largest economy.
Linked to Saudi Arabia via the King Fahd
Causeway, Bahrain is a 30-minute drive
from the kingdom, and this is set to be
enhanced by the new King Hamad Causeway’s land and rail links.
Progress on the plans to open a general
aviation terminal, by converting and upgrading the original airport terminal building at
BIA, continues. “Creating world-class VIP
facilities is a priority, and Bahrain’s original
airport building is set to be converted into a
general aviation terminal,” she said, without
specifying a timeframe.
BIAS is organized by Bahrain’s Ministry
of Transportation and Telecommunications, the Royal Bahraini Air Force, and
Farnborough International. The airshow
takes place November 18-20, 2020, at the
Sakhir Air Base in the center of the island,
adjacent to Bahrain’s Formula One motor
racing circuit.
P.S.-S.

RAF F-35s deploy for Lightning Dawn
by Jon Lake
The Royal Air Force has sent its Lockheed
Martin F-35B Lightning IIs on their first
overseas deployment since their delivery to the first operational unit—No.
617 Squadron “Dambusters”—at RAF

Marham during June and August 2018.
The RAF declared Initial Operating
Capability (Land) about two weeks before
the planned date of December 31, 2018.
Exactly how the RAF has defined IOC was

not stated, but it was acknowledged that
it entailed having a certain number of aircraft ready to conduct day/night air interdiction, close air support, suppression of
enemy air defenses, defensive counter air,
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and offensive counter air missions.
Six F-35Bs were deployed from
Marham in Norfolk on May 21. The
squadron operates three aircraft
from LRIP Lot 8 and six from LRIP
Lot 9, and it was the latter aircraft,
with Block 3F software, that were
deployed. They were flown to RAF
Akrotiri, on the island of Cyprus,
from where they are expected to
spend six weeks operating as part of
Exercise Lightning Dawn.
Two separate waves, each comprising three aircraft, departed Marham, with each trio supported by an
Airbus A330 MRRT Voyager tanker/
transport from No. 10 Squadron at
RAF Brize Norton. The Voyagers
transited alongside the F-35Bs, refueling them several times en route
and carrying squadron personnel
and some support equipment.
Though there has been speculation
that the deployment would allow UK
and U.S. F-35s to fly together during
operational missions against Daesh,
Group Captain Ian Townsend, the
station commander of RAF Marham,
said that Exercise Lightning Dawn
was a training exercise. He dismissed
suggestions that the aircraft might
participate in the UK’s air operations
against Daesh in Syria and Iraq as
part of Operation Shader, saying that
there were no plans for the F-35Bs to
drop live weapons (even for training)
during their deployment in Cyprus.
Instead, Lightning Dawn will
allow the RAF to examine all
aspects of deploying and operating the F-35B from a new location,
including logistics, maintenance,
and sustainment, and will provide
invaluable experience before the
type’s planned first operational
carrier deployment later this year.
Townsend pointed out that the
training exercise would allow personnel from both the RAF and the
Royal Navy to gain vital experience in maintaining and flying the
aircraft in an unfamiliar environment. While the Lightning Force is
owned and operated by the RAF, it
is jointly manned by both Royal Air
Force and Royal Navy personnel.
“Today’s departure reflects a tremendously collegiate effort from
the RAF, Royal Navy, and industrial
partners, who are now focused on
ensuring the deployment is as successful as the preparation phase,”
Townsend said. “It’s just over 76
years since 617 Squadron formed
to conduct groundbreaking operations [referring to the 1943 Dams
raid], they are once again called
upon to take a capability forwards
for the first time. The exercise in
Akrotiri will prove our ability to
operate F-35s away from Marham
and will allow us to learn the lessons of operating the air system
while on deployment.”
n

News Clips
Leonardo introduces MAIR
threat-warning System

MARK WAGNER

Based on the
ATR 72 regional
turboprop, the
Sea Eagle from
Rheinland Air
Service and
Aerodata is
replacing Fokker
F27 airframes.

Rheinland’s Sea Eagle MPA breaks cover
by David Donald
Rheinland Air Service (RAS) and Aerodata are exhibiting at Paris with the second example of the ATR 72 Sea Eagle
maritime patrol aircraft (MPA) that the
companies have produced for the Pakistan Navy. The first was handed over
around a year ago to begin the replacement of the navy’s aging Fokker F27 maritime patrollers.
A contract for the conversion of two
ATR 72 MPAs was placed in mid-2016, with
further conversions planned. The first
two former-airline aircraft were operating with the Pakistan Navy in an unmodified state before flying to Germany for

conversion, and another ATR 72 has been
acquired for possible modification.
The Sea Eagle is based on an ATR72
regional airliner that has been outfitted
by the special mission division of German
MRO company RAS (Hall 2C, Stand C342)
at its Mönchengladbach facility. The aircraft’s maritime patrol suite was integrated by Braunschweig-based Aerodata,
centered around the company’s AeroMission mission management system.
Included in the equipment suite are a
Leonardo Seaspray 7300 e-scan search
radar, FLIR Systems Star Safire III electrooptical/infrared turret, Elettronica

electronic support measures, satellite
communications, and a sonobuoy launch/
receiver system. The aircraft has a hardpoint on either side of the forward fuselage for the carriage of torpedoes.
The RAS/Aerodata conversion is distinct from the Leonardo-led program
to provide ATR 72-600-based P-72A
MPAs for the Italian air force that have
replaced Dassault Atlantics in the maritime role. Pakistan also operated Breguet
Atlantics but retired them in 2012, leaving the Fokkers flying on patrol duties
in support of longer-range ex-U.S. Navy
P-3C Orions.
n

UVision
develops
multi-canister
concept
by Beth Stevenson
UVision has introduced a new multicanister launcher concept for its Hero400EC loitering munition that will provide users with the ability to fire multiple
examples of the company’s largest weapon UVision’s new Hero-400C is a long-range, high-precision loitering munition the company
during one forward deployment. The 40kg says can locate, track and strike static and moving targets with high accuracy and stealth.
Hero-400EC is traditionally rail-launched,
but the company (Static A8) has been UVision v-p of marketing and sales Shane different warhead types, adding modulardeveloping this new canister concept for Cohen, adding that the company is now ity to the design.
some 12 months to enable multiple weap- taking orders for the canister. FurtherCohen said the munitions are precise
ons to be deployed at once.
more, there are discussions underway and can be operated from increased
The system weighs 650 kg including with a customer regarding the potential stand-off distances without the need for
six weapons and can be integrated onto development of a multi-type canister, spe- line-of-sight. Additionally, he noted that
naval or land platforms; otherwise, it can cifically the Hero-30 and Hero-120, that the command and control of the family
be operated as a standalone system—in the company said are operationally com- of systems is the same, so the control
border security, for example.
plementary capabilities.
of a flying Hero can be taken over by a
“Lots of customers have threats on their
The company has also announced that different C2 system mid-flight, further
borders that they need to monitor,” said the Hero-120 can now be integrated with extending the range.
n
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Leonardo has introduced its MultiAperture Infrared (MAIR) system,
which enables aircraft to detect, track,
and identify threats like incoming
missiles. Launched this week at the
Paris Air Show, MAIR can be integrated
into a wide range of aircraft, serving
both as a missile warning and
hostile fire indication system.
It uses multiple high-resolution
IR cameras placed on an aircraft to
provide spherical coverage, which
are combined with the processing
capability of Leonardo’s infrared
search and track systems.
Fabrizio Boggiani, senior v-p of airborne
sensors and mission systems at Leonardo
Electronics, told AIN the company is now
completing initial trials of the system.
More testing is expected to be completed
by year-end, culminating in it being
production ready next year, he added.
It has been tested on a rotorcraft
during the trials, Boggiani said, adding
that the company has received its
first contract from an undisclosed
customer. Leonardo (Chalet 244)
claims that the system offers a high
probability of detection and early
warning of incoming missiles with
a low false alarm rate, including in
heavily cluttered environments.

Lightweight rocket launcher
makes debut at Paris Air Show

Arnold Defense is exhibiting at the
Paris Air Show for the first time,
joining other aerospace companies
on the stand of the state of Missouri
(Hall 3, Stand C148). The company
is well known as the manufacturer
of rocket pods and is showing its
new LWL-12 lightweight launcher.
Weighing just 60 pounds (27 kg)
empty, the LWL-12 is a 12-round
pod for 2.75-in rockets. It is based
on Arnold’s M261 nineteen-round
pod that is a standard fit on various
helicopters, including the AH-64
Apache, with the lower seven tubes
removed in a cut-down pod.
The company has been making 2.75inch rocket launchers since 1961 and has
now supplied more than 1.2 million pods
for U.S., NATO, and allied customers. A
variety of designs are on offer to match
various size, weight, capacity, formfactor requirements, and applications
in air, land, and maritime domains.
Alongside the M261, the company’s
core products include the M260 sevenround launcher and its LAU-69 thermalcoated variant (for U.S. Navy/Marine
Corps use), as well as the LAU-61 digital
rocket launcher used by the U.S. Navy
with APKWS laser-guided rockets. The
seven-round LAU-131 pod is mainly used
by the U.S. Air Force. The company
also makes the four-tube SUU-25 that
can dispense up to eight flares.
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Boeing forecasts unshaken by challenges
by Gregory Polek
Boeing’s slow sales year so far has
not shaken v-p of marketing Randy
Tinseth’s confidence in the company’s
outlook for the long term. In fact, data
he cited from Boeing’s Current Market
Outlook for 2019 suggests that airline
traffic growth over the next 20 years
will support a market for 44,040 airplanes worth $6.8 trillion.
While Tinseth did concede that the
737 Max crisis has suppressed Boeing’s
narrowbody sales and that trade tensions
with China certainly have caught the company’s attention, he expressed a sanguine
view of this year’s widebody sales performance and insisted that economic trends
and demographic shifts will ensure more
than enough demand to support manufacturers’ growth aspirations beyond the
next two decades.
“In terms of orders, you know we are
where we are with the Max,” conceded
Tinseth. “Our focus there is to get that
airplane back flying safely in the marketplace. In terms of widebodies…it’s not
been a bad widebody year. We’ve had
key wins with the triple-seven at British
Airways. We’ve had key wins on the 787,
specifically at Lufthansa as well as Air
New Zealand.”

On the threat of a trade war between
the U.S. and China, Tinseth emphasized
the importance of the Chinese market, to
which Boeing exported one out of four
airliners it manufactured last year and
one out of three 737s. “So it’s an incredibly important market,” he said. “The challenge you have with trade is how will that…
affect the economies of both countries,
and we are watching that closely.”
Whether Comac’s C919 could pose
any real competition for Boeing and
realistically help satisfy China’s narrowbody demand at the expense of the 737
appeared less concerning to Tinseth,
however. “Frankly they’re struggling,
as they have on the ARJ21, to bring the
airplane through the flight-test program
and into market,” he noted. “I have confidence that they’ll get this right at some
point, but my guess is it will probably be
later rather than sooner.”
In the long term, added Tinseth, a
demand for 32,000 single-aisle airplanes
over the next 20 years will not only keep
Boeing and Airbus busy enough but support the emergence of “one or two” other
manufacturers.
Tinseth pointed to trends over the past
10 years toward more nonstop markets

Embraer: No ‘Max effect’ on
joint venture with Boeing
by Cathy Buyck
The events surrounding the Boeing 737
Max will not influence “in any way, shape
or form” Boeing’s commitment and
resources to close the transaction with
Embraer on the joint venture for the commercial aviation business, according to
Embraer commercial aviation president
and CEO John Slattery. “The creation of
the new company is an enormous body
of work and requires significant resources
from both sides,” Slattery told AIN just
before the start of the Paris Air Show.
“The resources that were originally identified by Boeing to lead on their side of the
closing of the transaction were in place
well before the current situation with the
Max materialized, and those resources
have not been influenced at all.”
Embraer shareholders in February
approved the strategic partnership with
Boeing. Under the terms of the deal, first
announced in July 2018, Boeing will hold
80 percent in the new company—named
Boeing Brazil-Commercial—and Embraer
20 percent. The sides signed definitive
transaction documents in December.
Embraer remains equally committed to
the JV, he stressed. “We are celebrating
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John Slattery,
Embraer
commercial
aviation
president
and CEO

“The creation of
the new company
is an enormous body of
work and requires
significant resources
from both sides”
our 50th anniversary this year; the Boeing
Company is 100 years old. We recognize
this is a very challenging moment for them,
but our respect for the Boeing Company
and our colleagues at Boeing runs very
deep,” said Slattery. “We have full faith
and confidence they will work through
this jointly with their customers and all
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as one predictor of future single-aisle
demand. According to Boeing’s statistics, the industry has seen a 60 percent
increase in new nonstop city pairs served
by narrowbodies over the past decade,
equating to 7,000 new markets. “To put
that into perspective, that means that two
new markets open every single day in the
single-aisle market,” said Tinseth.
Meanwhile, over the same period, 30
percent of all long-haul markets involved
new city pairs, resulting in 550 additional
markets. That bodes well for the 787 in
particular, said Tinseth. “I think most
of people think, ‘Well, it’s all going to
be about Asia,’ but a majority of those
markets have actually been opened in the
European and North American marketplaces,” said Tinseth.
Overall, however, the Asia-Pacific market ranks as the largest over the next 20
years, accounting for 40 percent of all
demand, according to Boeing. Meanwhile, China will account for half of all
Asian demand. “That means in the next
10 to 15 years, the China market will not
only be the largest market in the world,
but it will be the largest domestic market,
surpassing the U.S. domestic market,”
said Tinseth.

Of course, the growth of China’s middle
class will continue to create an expanding
need for air travel, and similar patterns in
Indonesia and India will do the same for
those developing countries, he noted. The
resulting emergence of low-cost carriers
has generated still more demand, causing
sort of a multiplier effect. Separately, as
more and more people move from the
countryside to urban areas, GDP grows
along with personal income. “So as I look
at the market today in terms of resiliency,
I see a market that is broader, deeper, and
more balanced than we’ve seen in the past.
And we expect that to continue,” concluded Tinseth.
n

other stakeholders involved.” Slattery,
who will lead the Boeing-Embraer commercial aviation and services joint-venture,
said he shared the views of IATA directorgeneral and CEO Alexandre de Juniac that
an expeditious, global regulatory approval
to re-certify the aircraft and return it to
service as quickly as possible serves everybody’s best interest. “Confidence of the
flying public in our aircraft is the oxygen
from which we breathe,” he asserted.
His focus for the balance of the year,
Slattery maintained, centers on closing
the transaction by the end of 2019 and
securing the necessary antitrust approvals. The deal requires the approval of
about 10 antitrust authorities, and while
most of the smaller jurisdictions have
cleared the venture, all major competition watchdogs—including the EU—continue to scrutinize the tie-up. “In those
conversations, we are reminding regulators that there is no overlap between the
E-Jet family, the E2 family, and the Boeing
737 family from a competitive dynamic,”
said Slattery. “When we look at our campaign data around the world, we don’t
find incidences where we are competing
against Boeing. The Max 7 is 17- to 18 percent bigger [in passenger seats] than my
biggest aircraft, the E195-E2, and it flies
48-percent longer. Of course, there was
overlap between the Airbus A320 and
Bombardier’s C Series, particularly the
A319 and the CS300. We don’t have that
experience,” he said.

Airbus acquired a controlling stake
in the C Series program in July 2018,
and rebranded the twinjet A220 and
the company Airbus Canada Limited
Partnership.
Whether Boeing will follow suit and
give the Embraer regional jets a Boeing
moniker remains undecided, according
to Slattery, while pointing out that the
E-Jet brand is much better established
than that of the C Series. The decision,
nonetheless, will have to happen before
the formal closing of the transaction.
For Slattery, operating under the Boeing umbrella opens opportunities to
present the E-Jet to a broader universe of
customers around the world. Customers—
airlines and lessors—“universally and
uniformly” perceive the Embraer-Boeing
combination competitively beneficial to
them, he asserted. Therefore, Slattery
added, some airlines have decided to
postpone placing orders until the transaction’s completion. “I believe that there
are campaigns that are on hold because
airlines feel they will have better negotiating flexibility and more options in their
discussion with both Airbus and Boeing
[after] the transaction,” he explained.
The vast majority of E-jet customers also
operate Boeing 737s or Airbus A320s, Slattery said. “We positioned the E-Jet initially
and the E2 later on to be complementary
aircraft and work in tandem with the larger
narrowbodies,” he noted. “Our whole mantra at Embraer is rightsizing.”
n

Boeing Commercial Airplanes vice president
of marketing Randy Tinseth briefed reporters
on the 737 Max crisis, China, and much more.

Marshall Aerospace prints
certified parts with Stratasys
by Mike Farish
Marshall Aerospace and Defence, based
in Cambridge, England, has started to use
additive manufacturing—also known as
3D printing—to make aerospace components certified for in-flight aircraft interior
applications. The components are manufactured on a Stratasys (Hall 4 Stand D192)
Fortus 450mc machine using a tough resin
material called ULTEM 9085 that meets
flame, smoke, and toxicity requirements.
Parts made so far include ductwork for
what the company will only identify as
a special missions aircraft, and an emergency knife-holder and thumb switch fitted to the control column to operate chaff
and flare defensive measures for a Royal
Air Force Lockheed C-130 Hercules.
The machine employs a process known
as fused deposition modeling (FDM) in
which the resin is heated to more than
200 deg C and then extruded in molten
form to manufacture parts layer-by-layer
without any requirement for a mold to
be machined beforehand. As a result, not
only are lead-times cut from what might

otherwise be weeks or months to just a
few days, but so are costs. Part cost is also
independent of the numbers involved
so there is no financial penalty for the
low-volume production requirements
associated with aircraft maintenance,
repair, or modification.
According to engineering director Stuart
Hossack the company received approval
from EASA in February last year to use the
machine to make parts for in-flight use.
He confirmed that the first flight-certified
additively manufactured part made by the
company—which was in fact the thumb
switch—took to the air in May 2018. By the
same time this year, he said the company
had used the process to make a total of 14
different part types for in-flight use, with
the actual number of individual parts numbering more than 20. All the parts involved
have been designed by Marshall Aerospace.
Speed of design iteration is another
important factor. In the case of the
thumb switch, for instance, the company
reported that after alterations to an initial

The Stratasys Fortus 450mc 3D printer
configuration were requested, the whole
process of amending the design and printing out a new approved part was completed within a single day.
Marshall’s use of additive techniques
also extends to making parts for on-ground
operations and development prototyping applications. These can involve the
use of a second Stratasys FDM machine
at the site—an F370 3D printer—which,
though not certified to produce parts for
in-flight use, is again described as making
a significant contribution to streamlining

design and development procedures.
One example in which the 450mc
machine was used led to a complete material replacement in the final part. This was
for the production of a prototype ducting
adapter used to provide cooling air to an
aircraft’s avionics while it is on the ground.
The initial intention had been to print a
prototype in a thermoplastic material to validate the design before machining the final
part in aluminum. But according to Marshall
Aerospace additive manufacturing engineer
Chris Botting, the prototype worked so well
that the final part was instead 3D printed
in a nylon material. As well as providing
a significant cost reduction compared to
machining the part out of aluminum, he
said the new part also provided a 63 percent
reduction in overall weight.
Elsewhere, 3D printing has also been
used as a prototyping tool even where
material replacement has not been an
option. It was used, for instance, to create
a full-size model of a housing for a missile
warning sensor being fitted as a modification to the front fuselage of a Hercules.
That model was used to test the form
and fit of the final part, which necessarily
had to be machined from aluminum. The
company said that this exercise successfully derisked the manufacture of the housing, which then fitted exactly, first time,
with no need for further machining.
n
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DAVID McINTOSH

Qatar Airways was
the first carrier to
place the Airbus
A350-1000 variant
into service, in
2018, and has
ordered a total of
42 as of earlier
this year.

Qatar Airways turns boycott
into growth opportunities
by Peter Shaw-Smith
Qatar Airways (Chalet 358, Static C6) has
Al Baker said the blockade has not negmade significant progress in overcom- atively impacted the airline, but it has had
ing the consequences of a near-two-year to make significant detours to avoid the
boycott imposed by neighbors in 2017 airspace of the blockading countries—
and launched 25 routes since the block- Saudi Arabia, the UAE, Bahrain, and
ade was put in place. In addition, the air- Egypt—thought to be one of a number
line claims to have the second-largest air of factors to mar recent profitability. The
cargo operation in the world.
airline is understood to have seen further
“2018 was a successful year for the Qatar losses for the fiscal year ended March 31.
Airways Group, marked by strong network
“Qatar Airways is still flying, and we are
growth, new aircraft deliveries—including still expanding,” Al Baker said. “[The blockthe world’s first Airbus A350-1000—and a
ade] did impact us. It increased our flying
record number of sporting sponsorships,” time and put pressure on my operational
a Qatar Airways spokesman told AIN.
cost, but it did not stop [our] will and deter“Looking ahead to 2019, we expect more mination to keep on our path of growth.”
of the same. Our group chief executive,
Al Baker also endorsed the recent Doha
Akbar Al Baker, announced seven new Declaration, announced in February, which
routes at ITB in Berlin in March and more seeks to liberalize aviation regulation.
will follow during the year. We expect “The Doha Declaration came after two
our cargo business, which has grown to
days’ debate and discussion at the CAPA
become the world’s second biggest…to Qatar Aviation Aeropolitical and Regulacontinue its progress.”
tory Summit, the first aeropolitical event
As of March 31, the Qatar Airways fleet of its kind to be held in the Middle East,”
stood at 250 aircraft, including 203 pas- the spokesman said.
senger aircraft (116 Airbus and 87 Boeing
“Al Baker has referred to it as a ‘Manimodels), 25 freighters (16 Boeing 777Fs and festo for Liberalization of Market Access,
two 747-8Fs, as well as seven Airbus A330- Sustainability, and Engagement,’ and we
200Fs), and 22 aircraft in the Qatar Execu- wholeheartedly endorse it and call upon
tive fleet—six of them classified as “private nations around the world to support its
fleet.” Of the Airbus passenger fleet, 10 are principles as a new way of working to take
A380s and 34 A350-900s, while there were our industry forward.”
also 30 Boeing 787-8s and 48 777-300ERs.
In April, Qatar Airways announced a
The airline has faced a two-year boycott “strategic” collaboration with McGill Union Qatar imposed by the Gulf Coopera- versity’s Institute of Air and Space Law,
tion Council (GCC) and other countries, which it said carried out “innovative”
but seems to be benefiting from the rigors research and education in the field.
of self-reliance it has been forced to adopt.
“We…welcome this partnership because,
As an example, Qatar-based Baladna Food like Qatar Airways, the Institute embraces
Industries is expected to launch an initial
the liberalizing principles of the 2019 Doha
public offering later this year after airlifting Declaration and continues to emphasize
in most of a herd of nearly 20,000 cows to
the need for governments and the aviation
supply a new dairy spawned by the boycott. industry to craft a new global regulatory
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system for aviation that reflects the challenges and opportunities of the 21st century,”
said Brian F. Havel, the Institute’s director.
In March, the state of Qatar and the
European Union (EU) initialed a Comprehensive Air Transport Agreement
(CATA) in Brussels and signed a memorandum of consultations (MoC). The
accords opened up what the airline calls
a new era of stronger cooperation and
connectivity, at least with the EU.
“This agreement is the first of its kind
between the European Union and a GCC
member state, providing a significant
competitive edge to air carriers of both

sides and a sustainable framework for
the launch of future passenger and cargo
operations in the few remaining restricted
markets in Europe,” it said.
The country of Qatar has been scoring
political capital out of the boycott and
emphasizing a resort to self-help. Reuters
even reported May 19 that Qatar Petroleum had been shipping liquefied natural
gas (LNG) to the UAE, after an outage to
the Dolphin pipeline in April caused suspension of supplies to Abu Dhabi. In this
way, Qatar hopes to show that its neighbors’ actions have had little or no impact
on the Gulf state.
n

Collins Aerospace to establish Singapore
MRO automation and innovation hub
Collins Aerospace is planning to break
ground in August on an aerospace innovation hub in Singapore that will be dedicated to advanced MRO processes. To
open in early 2020 at Collins Aerospace’s
Changi MRO campus, the 15,000-sq-ft
facility will focus on repair development,
digitalization, additive design and manufacturing, robotics, and advanced manufacturing processes.
The facility will include a lab for automation, “smart factory” development,
and advanced manufacturing that could
be implemented throughout Collins Aerospace (Chalet 344). This includes the digitalization and automation of its MRO and
manufacturing operations.
Additionally, the center will become
Collins Aerospace’s first additive manufacturing facility outside the U.S. and
fourth overall. It will also become the
company’s first dedicated to titanium
capability, including prototyping, development, tooling, and low-rate production
of additive materials.
“We’re experiencing tremendous growth

and transformation in aerospace globally,
and we are focused on innovation to
remain at the forefront of advanced methods and materials for maintenance, repair,
and overhaul solutions,” said Collins Aerospace president of aftermarket services
Ajay Agrawal.
“We are actively working in the field
of additive design and manufacturing
for aerospace applications,” added
Paula Hay, Collins Aerospace’s executive
director of additive design and manufacturing. “We are focused on parts across
a wide spectrum of materials including
aluminum, Inconel, titanium, copper, and
nickel, as well as other special alloys. It’s
a very exciting time for additive technology as it moves out of the research and
prototyping realm and into production.”
The facility is being developed with the
collaboration of the Singapore Economic
Development Board, expanding Collins’s
existing MRO presence in the region that
includes MRO for commercial and military
customers and a 24/7/365 rotable parts
exchange pool.
K.L.

With aerospace blueprint,
Malaysia seeks its niche
Malaysia is hoping its National Aerospace Blueprint 2030 will continue to gain
momentum in Europe, following a respectable 6.7 percent year-on-year growth in
total aerospace revenues last year, from
MYR13.5 billion in 2017 to MYR14.4 billion
($3.5 billion). According to the Malaysian
Aerospace Industry Association (MAIA),
aerospace exports from the Asian country
were valued at around MYR8.49 billion
last year, with manufacturing activities
contributed to 48 percent of the revenue—
around MYR4.07 billion.

“We believe that
bringing in
foreign Tier 1 and 2
players into the
Malaysian ecosystem
will accelerate
workflow for our local
suppliers.”
— MAIA spokesperson

The Blueprint aims to make the country the top aerospace nation in the
region, with annual revenue of MYR55.2
billion by 2030. “MAIA is currently looking at having more local SME players at
Tier 3 and 4 to support Tier 1 and 2 players,” said an MAIA spokesperson. “We
believe that bringing in foreign Tier 1
and 2 players into the Malaysian ecosystem will accelerate workflow for our
local suppliers.”
One of the country’s major companies is
Composites Technology Research Malaysia (CTRM), which produces composite

components for the Airbus A350, A320,
and A400M, among other aircraft. They
are be joined by Jecmetal Industries, Curge
Advance, JWR Technology, and UMW
M&E at the MAIA pavilion (Hall 3, C8) this
week at Paris Air Show 2019.
The spokesperson told AIN that CTRM
is hoping to use the Paris show as a platform to network with customers from
around the world and expand its services.
Similarly, she said UMW M&E will be promoting its engine parts and components
manufacturing.
“In line with the vision of making
Malaysia an aerospace hub for Asia-Pacific, and positioning the country to the
same level as Mexico and Morocco as an
established aerospace hub for the Americas and Europe, respectively, Malaysia
is looking at attracting aerospace companies in Europe to be located in Malaysia. This will realize our aim of building
a broad-based ecosystem in Malaysia and
ultimately spur more foreign players to
choose Malaysia as a preferred investment location,” she added.
With three of the four major engine
manufacturers—Rolls-Royce, Safran and
General Electric—already having manufacturing and maintenance presence in
Malaysia, MAIA hopes that Pratt & Whitney will consider the country to be part of
its supply chain in the future.
The spokesperson recognized that the
country’s human capital supply must
be strengthened. In fact, she said that
MAIA’s human capital steering committee is working on industry Technical
and Vocational Education and Training
(TVET) frameworks with institutions
to produce high-skilled workers to meet
the industry needs, to ensure Malaysia’s
future competitiveness.
n

MARK WAGNER

by AIN Staff

Embraer’s ‘Tech Lion’ is on the hunt
Embraer brought its newly certified E195-E2 to the 2019 Paris Air Show, featuring the latest
in the company’s one-off paint schemes that highlight potential airline profitability. Its largest
jet yet, Embraer says the E195-E2 has achieved a 25.4-percent reduction in per-seat fuel
consumption when compared to the previous-generation E195.

Seamless Air Alliance touts open architecture
by James Wynbrandt
The Seamless Air Alliance (SAA), committed to the development of open architecture platforms for next-generation
in-flight connectivity, is demonstrating
key technologies that will underpin those
systems this week at the Paris Air Show
2019. Formed in early 2018, SAA (Hall 6
Booth B49) now has more than 20 members, including Airbus, Collins Aerospace,
Delta Air Lines, Inmarsat, and Safran.
“This demonstration is a big step for the
Alliance in showcasing the progress that
we have made in recent months,” said
SAA CEO Jack Mandala. “We want to
empower airlines with more control over

the connectivity experience delivered to
their passengers.”
With the support of Alliance members
GlobalReach Technology (GRT), Sprint,
and Boingo, the alliance yesterday demonstrated in Paris Hotspot 2.0., representing
part of the Alliance’s work in promoting
open standards, Wi-Fi cellular, and 5G
technologies. Since its launch in 2013,
mobile network operators worldwide have
used Boingo’s Hotspot 2.0 and its encryption protocols to automatically configure
devices to connect to Wi-Fi networks at
airports, hotels, and other venues.
“Wi-Fi is crucial for today’s travelers,”

said GRT chief product officer Mark Carter. “Hotspot 2.0 provides passengers
with secure, frictionless connectivity
across multiple devices and planes.”
Seamless ground to in-air connectivity
promises “an entirely new level of convenience, productivity, and entertainment
for travelers,” said Sprint v-p of product
marketing and innovation Doug Smith.
Mandala added, “Open specifications will
drive down the cost and complexity [of
inflight connectivity] for airlines.”
Indeed, a research study that SAA
released at this year’s World Mobile Congress in Barcelona concluded technology
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standardization would increase the value
of the in-flight connectivity market by
$11.4 billion (€1.57 billion).
U.S.-based SAA also introduced in
Paris a new membership tier designed to
enable airlines of all sizes to join the alliance. The next SAA members’ meeting is
scheduled for July 10 to 11 in London. n
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ITT Cannon highlights latest
Ethernet, fiber connectors
by Kerry Lynch
commercial aviation market,” said Anh
Phan, v-p of sales and marketing for ITT
Cannon (Hall 3, Stand A98). “We’re meeting this demand with offerings like Cannon’s OctoGig 10 GB Ethernet solution
and ARINC 801-compatible fiber-optic
series, which transfers high-speed data,
video, and signal in a wide range of modern aircraft applications.”
OctoGig is a smaller, lightweight
offering that is easy to install yet provides increases in data transfer rates for
in-flight entertainment and connectivity

DAVID McINTOSH

Eying growing demand for in-flight connectivity, ITT Cannon is rolling out its
newest line of high-speed data and other
connectivity technologies this week at the
Paris Air Show. Its products cover a range
of applications, from seatback entertainment to connected cabin systems.
“As aerospace platforms continue
to evolve and transform digitally, the
increasing need for reliable high-speed
data technology and cost-saving solutions are driving our investment in new,
high-performance interconnects for the

(IFEC), navigation, and other commercial aerospace applications. OctoGig can
be integrated into a range of connector
systems for a spectrum of air navigation
and IFEC applications in aircraft.
Meanwhile, its Arinc 801-compatible
fiber-optic series is designed to provide
an end-to-end system with connectors,
termini, and cable harnesses capable of
operating at transmission speeds of 10 Gb
per second or more. This can also be fitted
with avionics and IFEC platforms.
Other product lines include the
multi-signal Quadrax Contact systems
for data transfer rates up to 2.5 Gb per
second and Cannon’s BKA Arinc 600
connectors. A size 8 contact assembly,
Quadrax Contact provides flexibility for
IFEC applications. BKA Arinc 600 connectors are used with avionics, cabin, and
IFEC systems.
n

Maritime patrol from an island nation

Kawasaki’s P-1 is a maritime patrol platform developed for Japan’s Defence Ministry beginning in the mid-2000s as a replacement for Lockheed P-3C Orion turboprops. Power comes from four IHI Corporation F7 Fadec-equipped turbofans developed specifically for the P-1. Larger
than the Boeing P-8 Poseidon, it is also the first production aircraft with a fly-by-light fiber-optic flight control system. It entered service in 2017.

IAI introduces new multi-sensor radar
by Beth Stevenson
Israel Aerospace Industries’ (IAI, Chalet
208) Elta Systems subsidiary has revealed
a new multi-sensor (MS) version of its
ELM-2084 air defense radar that enables
a higher rate of target detection in challenging cluttered environments.
The multi-mission radar (MMR) is used
in the ubiquitous Iron Dome and David’s
Sling air defense systems developed by
Rafael, as well as the Barak missile series
developed by IAI. It has been enhanced
to include fusion across different sensors,
providing a combined active and passive
situational picture.
A rise in the use of UAVs, tactical aerial
weapons, cruise missiles, and ballistic rockets is challenging the effectiveness of air
defense systems, the company said. Thus, it
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added, these defense systems now have to
be more accurate, have faster update rates,
and be more adept at identifying potential
threats, which the new MMR-MS is targeting.
The S-band radar is being fused with
options—including different band radars,
identification friend or foe, ADS-B, passive signals intelligence, electro-optical/
infrared, and launch detector sensors—
and can operate effectively in cluttered
environments, IAI said.
It added that the MMR-MS can detect
new types of small, low, slow, and hovering
threats, and the colocation of the numerous
sensors enables the system to provide a single output for this data, which can then be
more simply fed into a command-and-control situational awareness picture.
n
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IAI says its MS-MMR can efficiently handle
small, low, slow and hovering targets.

News Clips
Greene Tweed displays seals,
elastomers, and composites

U.S.-based Greene Tweed (UK Pavilion
Booth 3) is showcasing its highperformance seals, thermoplastics,
composites, and engineered components
this week at the Paris Air Show. These
include its new fireproof hydraulic
seal, the first elastomeric (synthetic
rubber) seal stack to pass fireproof
testing for fireproof-rated equipment.
Its fireproof seal provides excellent
high-and low-hydraulic pressure
sealing in static applications, and
is an excellent alternative to heavy,
bulky, easily damaged and costly
traditional fire shields, the company
said. Chemraz 676, an ultra-hightemperature and highly chemicalresistant perfluoroelastomer elastomer
material, is designed for engine and fuel
manifold applications and formulated
to exceed Aerospace Material
Specification 7257E requirements.
Also on display is the Fusion 665, a
new generation ultra-low-temperature
chemical-resistant elastomer, which
exceeds AMS7379 and AMS-P83461 while still delivering excellent
high-temperature performance.
Xycomp DLF lightweight, highperformance thermoplastic composite
components offer the performance
of metal at a fraction of the
weight, and allow replacement of
complex-shape metal components
on aircraft, Greene Tweed said.

Seabury Capital builds
up management team

Seabury Corporate Finance has expanded
its investment and merchant banking team
to provide a broader spectrum of offerings
and services for the aviation, aerospace
and defense, and maritime markets.
Recently joining the company are Oliver
Althoff, managing director of capital
markets and debt financing; Chris Cantwell,
managing director of engine leasing
and parts and supply chain finance; and
George Weinmann, executive director.
Also shoring up the management
team is Stephan Krastev, managing
director of investment banking and
merchant banking North America and
Asia; Antares Reis, managing director
of investment banking and merchant
banking Europe and South America;
Nicolas Dellachiesa, director; Edward
Zimny, president and CEO of Seabury
Maritime; Patrick Bird, managing director
of advisory; Henry Juan, managing
director of investment and merchant
banking; Fernando Leher, executive
director; Jonathan Montbach, executive
director of investment and merchant
banking; and, Nikos Petrakakos, v-p of
maritime environmental innovations.
The growth has “enhanced our
company’s core businesses and positioned
it for further growth,” said Seabury Capital
Group chairman and CEO John Luth.

The flight deck/
cabin mockup of
the Sino-Russian
CR929 widebody
airliner will not
appear at Le
Bourget this
year, as officials
prefer to show
it at MAKS’19
in Russia nine
weeks from the
Paris show.

Sino-Russian CR929 challenges the West
by Vladimir Karnozov
European companies, most notably Leonardo and Rolls-Royce, are welcome to participate in the CR929 widebody passenger
jet program, targeted to enter revenue
service in 2025. And yet, China Russia
Commercial Aircraft International Corporation (CRAIC), a Sino-Russian joint
venture managing the project, has abandoned an earlier plan to showcase it at the
Paris Air Show this year, opting instead to
do so at MAKS’2019.
Nine weeks separating the airshows at
Le Bourget and Ramenskoye were considered too short a time to relocate an
exhibit measuring 73 feet in length and 20
feet in height and width from France to
Russia; the CR929’s forward cabin section
mockup was just too unwieldy to bring to
the Paris Air Show. The current geopolitics are such that CRAIC managers find it
more important to demonstrate the program to the Russian audience and President Putin, himself, as he rarely misses an
opportunity to open a MAKS and inspect
key exhibits on display there.

In November (when the CR929 forward and a “next-generation supercritical
cabin section mockup was unveiled at design.” The global market for the CR929
Airshow China 2018), Putin moved UAC is estimated at about 800 units, of which
under control of Rostec, a powerful state China and Russia would take 250 and 50,
corporation managing hundreds of design respectively. Program costs are estimated
houses and manufacturing plants. Among
at $13 billion, rising to some $20 billion
other things, the respective presidential with various customer support and sales
decree was meant to promote the CR929 stimulus expenditures included.
and other cooperative Sino-Russian proCRAIC is running a vendor selection
grams, since the Chinese partners, includ- process that is due to be finished by the
ing AVIC and its commercial aircraft arm end of this year. “We speak to suitable
Comac, prefer dealing with foreign com- partners around the globe, but Chinese
panies comparable to them in industrial and Russian companies and their joint
capability and influence in the corridors ventures are a priority,” Slyusar said.
of power. “The CR929 is being created by “Through the SSJ100 and MC-21 programs,
joint efforts of large Russian and Chinese
the Russian vendors are becoming more
corporations. It is a very complex yet competitive. The same can be said about
interesting project to shape and manage,” the Chinese vendors, which improve
UAC president Yury Slyusar said.
through ongoing national programs.”
Comac general director Zhao Yuerang described the CR929 as “a strategiRussian Contributions
cally important project” and “a means of A current vision is that the Russians will
strengthening the relationship between provide a major contribution into shapChina and Russia.” Since last year, when the ing the CR929’s aerodynamics. They will
trade dispute between the U.S. and China develop and manufacture airframe parts
flared up, Chinese industrial leaders have
made of composite materials including
Two-nation Effort
increasingly been considering Russian ven- those for the center- and outer-wing secHeadquartered in Shanghai, CRAIC dors, especially under Rostec’s umbrella, tions. In turn, the Chinese side is responowes its foundation to Putin’s June 2016 as preferable over those from the West sible for the fuselage and empennage. Last
visit, during which a government-to- when it comes to the CR929’s systems and October, Leonardo signed an MoU with
government agreement was signed on components. The recent cases of ZTE and local partner Kangde Investment Group
the “next-generation widebody airplane.” Huawei coming under punitive U.S. mea- on creation of the joint venture Kangde
Under the agreement, the program sures only strengthen Beijing’s resolve to Marco Polo Aerostructures Jiangsu, which
should be executed by the two nations reduce exposure of large industrial giants would develop and manufacture composadhering to the principles of equal rights, to already imposed and further expected ite fuselage sections for the CR929.
risk and investment sharing, common American economic sanctions.
Meanwhile, Rostec member Technodinresponsibilities, and mutual interests.
The Sino-Russian project calls for a
amika is offering CRAIC an oxygen system
Russia’s United Aircraft Corporation family of airplanes built around the base- for pilots and a fire-fighting/fire-protec(UAC) and Aviation Industry Corpora- line CR929-600 that would transport tion system. The latter would be 10 pertion of China (AVIC)—acting through 280 passengers 12,000 km (6,475 nm). cent lighter and 15 percent less expensive
its commercial aircraft arm Comac In a factory-standard layout, the cabin compared with Western analogs. The fire
(Commercial Aircraft Corp. of China, would feature a first-class compartment system employs extinguisher bottles with
Chalet 196)—would set up a joint engi- for eight travelers, a business class for a service life extended to 30 years, “green
neering center to develop a completely 30, and economy for 243 passengers, the
agent” (in accordance with the Montreal
new design (known as the CR929 since latter in nine-abreast seating. The base- protocol), and meets ETSO-C89 and SAE
September 2017) that would compete line version with a fuselage 63.8 meters AS8026 requirements. Besides, Technodirectly with the Boeing 787 and Airbus (209 feet) in length will be followed by dinamika’s Aviaagregat is under contract
A350. That center would be based in Zhu- a shorter variant dubbed CR929-500 and with UAC to shape the landing gear for the
kovsky near Moscow and report to CRA- seating 250, and a stretch CR929-700 CR929. Other Rostec members collaboIC’s central office. The latter opened in seating 320. All family members share a rate with their Chinese partners on avionChina’s largest city in May 2017.
common wing with a span of 63.3 meters ics, onboard systems and subassemblies,
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and composites construction materials.
The biggest and most important component Rostec wants to supply is the powerplant. This work is being led by Rostec
member United Engine Corporation
(local acronym ODK). Jointly with Aero
Engine Corporation of China (AECC), the
Russians are working on prospective high
bypass turbofans. Two years ago ODK
and AECC’s Commercial Aircraft Engine
(AECC CAE) signed an MoU to cooperate
on an engine for the CR929. As a base for
the joint development effort, the Russians
propose the PD-35, an upscaled version
of the already certified PD-14 powering
indigenous versions of the Irkut MC-21
narrowbody. That engine will be ready
for testing in 2022 and should win certification in 2025. Meanwhile, the PD-35 has
largely been shaped. Computer calculations and experimental work are ongoing
in order to fine-tune the future engine to
achieve its expected performance. The
list of critical technologies that need to
be available has been determined.
In case CRAIC gives timely approval
of the ODK/AECC proposal for a Sino-
Russian engine for the CR929, a demonstrator engine can be assembled in 2023
with a view toward certification in 2027.
One is expected to incorporate the best
solutions developed for and attested on
the PD-35, and a similar Chinese design
also is being worked on now.
Because the proposed Sino-Russian
engine needs more time to become available than the airframe and key onboard systems, initial production CR929s are likely
to come with Western engines from RollsRoyce or General Electric. With Beijing and
Moscow seeking technological independence from the West, they are likely to pursue a suitable high-bypass turbofan of their
own. “We have challenged the duopoly by
the decision to create jointly a future jetliner that shall be more effective, reliable,
and less fuel thirsty than Airbus and Boeing
airplanes. The CR929 is not only a cooperation project between the two nations; it
is also meant to be a leap toward China’s
and Russia’s technological independence
[of the West],” Victor Kladov, director for
international cooperation and regional policies with Rostec, was quoted as saying.
Commenting on the sanctions imposed
by the U.S. on Chinese companies and citizens in accordance with the Countering
America’s Adversaries Through Sanctions
Act (CAATSA) because of the Almaz-Antey
S-400 surface-to-air missile and Sukhoi
Su-35S multirole fighter purchases, he
said that these punitive measures do not
frighten the Chinese, but make them all
the more angry about Washington’s behavior. China “never bends under pressure,”
he observed. “Instead of curtailing partnerships with Russia, Beijing wants to expand
them, so that the growing trade with Moscow and expanding cooperation in high tech
areas provide a response to the American
threats and sanctions.” This makes Rostec
hopeful for more participation in the CR929
supply chain via specialized companies that
are members of the corporation.
n
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MTU expanding to keep up with demand
by Chris Kjelgaard
As its business continually grows to new
in-house record levels, MTU Aero Engines
and its MRO division have embarked on
a global expansion strategy that involves
construction of new or expanded facilities
in six locations. Revenue growth at other
MTU facilities continues at high rates, and
the group has set itself an ambitious target
to expand its worldwide MRO and manufacturing capacity 50 percent by 2027.
In 2018 MTU’s MRO division MTU
Maintenance—which has various subsidiaries and joint ventures, the division
employing more than 5,000 people—
secured approximately $4.4 billion in
MRO contract wins, surpassing $4 billion
a year in new business for the first time.
MTU Maintenance garnered more than
300 MRO contract signatures during the
year, of which 46 were with new engine
MRO customers. All of MTU Maintenance’s facilities worldwide, including its
joint-venture facilities, operated at full
capacity in 2018 and the division completed well over 1,000 shop visits and
nearly 1,500 other MRO events.
MTU Maintenance won nearly $400
million—a new record—in third-party
repair deals during the year, including
parts, accessories, and teardown services.
In doing so the division served more than
200 third-party repair customers, which
placed 20,000 repair orders with MTU.
This year, MTU Maintenance—now in its
40th year—expects to maintain its impetus, the division expecting to reach the
20,000-shop-visit milestone in 2019.
“This success, combined with forecast
repair demand in coming years, is one of
the reasons behind MTU’s plan to build a
new European repair facility, in addition

to the massive expansion taking place at
all the facilities across our network,” said
MTU Aero Engines chief program officer
Michael Scheyrögg.

“Year on year, we see flight-hour growth
rates of more than 6 percent,” said Scheyrögg. “The geared turbofan engine family
will serve this growth. It is one of the most
advanced propulsion systems in the marGrowth in Europe
ket and plays an important role in MTU’s
The new facility to which Scheyrögg refers
commercial-aircraft business—from an
is a parts-repair facility that MTU intends OEM as well as from a maintenance perto build in Serbia, the company having spective. Alongside our subsidiary MTU
signed a memorandum of understanding Aero Engines Polska in the immediate
(MOU) with the Serbian government on vicinity, this step is part of MTU’s global
May 7 to set up a new industrial site in ramp-up plan.”
the country. The MOU calls for the MTU
Opening for business a decade ago, the
facility—the location of which remains MTU Aero Engines Polska engine-parts
under negotiation, but it will probably be manufacturing facility has grown from supnear Serbia’s capital Belgrade—to form porting a few engine types at launch to 48
the core of a future aerospace cluster. The today. Its workforce has grown accordingly,
new site will be wholly owned by MTU, from 200 employees then to more than
which expects its new Serbian parts- 900 now, and the facility forms an essenrepair facility—planned to open in 2022— tial part of MTU’s ramp-up of new-engine
to add about 400,000 repair work-hours manufacturing and support programs. The
a year to the 1.9 million repair-hours total facility’s first major growth impetus came
MTU’s other facilities achieve annually.
in 2012 when MTU increased its stake
MTU’s Serbia move follows hard on in the IAE V2500 program, now MTU’s
the heels of the formation by MTU Aero largest program. MTU Aero Engines PolEngines and Lufthansa Technik of the ska now has significant responsibility for
Engine Maintenance Europe (EME) logistics, procurement, design, and quality
Aero joint venture to build and operate
assurance for the V2500.
one of the most advanced aerospace-inMTU (Chalet 69, Hall 2a C254) is plandustry maintenance facilities in the ning for the facility to increase producworld. Launched last May, EME Aero is
tion volume of PW1000G components.
located in the Polish southeastern prov- Additionally, MTU Aero Engines Polska
ince of Jasionka, in Poland’s “Aviation will assemble and produce components
Valley” near Rzeszów-Jasionka Airport. for the GEnx-1B engine powering the BoeCosting the JV partners about $168 ing 787 and the massive GE9X engine that
million, the new facility will provide will power the Boeing 777X. In expanding
MRO for Pratt & Whitney PW1000G its engine-program portfolio, MTU Aero
geared-turbofan engines. Opening Engines Polska supports MTU’s producin 2020, the facility will employ 800 tion ramp-up of new engine programs at
people and will handle more than 400 the company’s Munich location, its largPW1000G shop visits annually.
est production facility.

Construction activity is rampant at MTU Global facilities around the world. MTU Maintenance, the company’s MRO division, employs more than
5,000 people and completed well in excess of 1,000 shop visits in 2018.
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“It is no exaggeration to say that the
history of MTU Aero Engines Polska is a
German-Polish success story,” said Lars
Wagner, MTU’s COO. “The company’s
business performance has significantly
exceeded our expectations.”
Now MTU Aero Engines Polska is
set to expand further. A huge new shop,
430,000 sq ft (40,000 sq m) in area, will
host advanced manufacturing processes
such as high-speed grinding and additive
manufacturing in support of MTU’s manufacturing activities at Munich.
Another MTU Aero Engines-Lufthansa
Technik joint venture, Airfoil Services
(ASSB) located near Malaysia’s capital
Kuala Lumpur, is also due to expand, with
a $15 million facility extension due to
open by mid-2020. The company repairs
low-pressure turbine airfoils for the CF6,
V2500, GP7000, and CFM56 engine families and high-pressure compressor airfoils
for V2500, CF6, and CFM56 engines. ASSB
already repairs about 600,000 compressor
and turbine blades annually and its business continues to grow in line with the airline industry’s overall growth. From 2017 to
2018 the ASSB workforce grew from 450 to
533 employees as its repair volume climbed
35 percent. The JV expects its workforce to
increase further to 700 in the near future.
A third MTU joint venture, its 80-20owned MTU Maintenance Lease Services
JV with Sumitomo Corporation, is also
seeing business grow. The Amsterdam-
located business, which focuses on
short-term engine lease support and
asset management and added a range of
technical asset management services to
its portfolio in 2018, achieved 37 percent
business growth last year.
One MTU wholly owned facility experiencing expansion is MTU Maintenance
Berlin-Brandenburg, located in Ludwigsfelde near Berlin. Next month the facility
will open a new 70,000-sq-ft, $12.9 million logistics center needed to sustain the
location’s continued growth. From 2016 to
2018 MTU Maintenance Berlin-Brandenburg experienced a 30 percent increase
in operating hours, and MTU expects the
facility’s business growth to continue at a
double-digit-percentage rate for the foreseeable future. Last year the facility set up
a PW800 mobile repair team, also adding
PW800 low-pressure-turbine repair capabilities and parts repairs for PW1100G-JM
engines powering Airbus A320neos.
MTU Maintenance Hannover, the MTU
Maintenance division’s headquarters site,
is expanding too as MTU invests more than
$48 million there. A first step is a 237,000sq-ft expansion of the site’s production
area, scheduled to open in September 2020.
Next will be a 73,200-sq-ft expansion of the
MTU Maintenance headquarters office,
planned to open by June 2021.
n
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GlobalEye is envisioning
a 2020 entry into service
by David Donald
The GlobalEye multi-sensor airborne
early warning/multirole surveillance program is “on schedule” in the build-up to
its entry into service with the UAE Air
Force and Air Defence (AFAD), which is
slated for April 2020, Saab has reported.
The UAE became the launch customer for
the GlobalEye just over three years ago,
announcing an initial deal for two of the
aircraft at the Dubai air show in November 2015. A third was subsequently added
during the IDEX show in February 2017.
Also known as the Swing-Role Surveillance System (SRSS), the GlobalEye is an
adaptation of the Bombardier Global 6000
long-range business jet to the multi-surveillance role. The chief sensor is a Saab Erieye
ER airborne early warning (AEW) radar
mounted in a “ski-box” fairing above the
aircraft’s spine. Additional sensors reportedly include a FLIR Systems Star Safire
380HD electro-optic turret beneath the
forward fuselage and a Leonardo Seaspray
7500E AESA radar in a large-belly radome.
Having been rolled out in February
2018, the first aircraft performed its
post-modification flight on March 14
at Saab’s Linköping plant, where the
three airframes have been converted

from green Global 6000 airframes. The
extensive nature of the modifications—
encompassing structural and significant aerodynamic changes, as well as an
expanded and rerouted cabling network—
dictated a major flight test campaign to
clear the GlobalEye for service.
Soon after its initial flights from
Linköping, which had proved basic aircraft
system functions and aerodynamics, the
number 1 GlobalEye—operating under the
Swedish civil registration SE-RMY—was
deployed to Granada in Andalucia for an
exhaustive flight-test campaign. The move
to southern Spain was driven by the region’s
excellent weather and the need to fly regularly to meet the contracted schedule.
SE-RMY has subsequently been put
through rigorous systems and aerodynamic testing, flying numerous test
points with varying speeds, altitudes,
and loads. The primary aim of the trials is to validate predicted calculations
made using computers and wind tunnel
trials. The GlobalEye is fitted with its own
instrumentation and recording equipment so that no specific ground infrastructure is required to record gathered
data. This “orange box”’ equipment will

Bird debuts recon, countermeasures systems
Bird Aerosystems, the Israeli airborne sur“We will present two of our latest…solutions
veillance and missile protection systems
that demonstrate Bird’s unique capability of
developer and provider, is presenting its
combining operational know-how with highOcean Surveillance Control and Reconnais- end technology and engineering capability:
sance (Oscar) maritime surveillance system
the Oscar solution, which will be officially
for the first time at the Paris Air Show.
launched during the Paris Air Show, and the
Established in 2001 and based in Israel, Self Protection Radar Electro-Optic System
privately-owned Bird specializes in develop- [Spreos] DIRCM [Directional Infrared Counter
ing and deploying two main product lines:
Measures system], which will be presented in
Airborne Missile Protection Systems (AMPS)
its production configuration,” he said.
and Airborne Surveillance, Information, and
Oscar provides 24/7 protection of the
Observation (ASIO) solutions. Accordmaritime domain and Tier 1 Level
ing to the company, Bird’s products
prevention against illicit activiare in wide-scale, long-term use
ties at sea such as illegal, unreported, and unregulated fishing,
by some of the world’s largest
oil theft, smuggling, and illegal
commercial, governmental, military, and transnational organizatrans-shipment, as well as for
tions, including NATO forces,
monitoring exclusive ecoUN Air Operations, the U.S.
nomic zones (EEZs).
Government, Airbus, and other
Bird (Hall 3 E40) claims its
major aircraft manufacturers.
patented Spreos DIRCM, which
“During 2018, Bird expanded [Spreos] DIRCM will also be on display at the show,
its client base, achieving new and
is the most advanced, compact, and
challenging programs, both for the ASIO and
lightweight DIRCM on the market today. FacAMPS business lines,” Ronen Factor, co-CEO
tor said that the system was a gamechanger
and founder of Bird Aerosystems, told AIN. in the DIRCM market. “We witness a growing
“At the same time, we also invested in our
interest from our customers, who appreciate
product offering, in order to continue to posi- its cost-effectiveness, light weight, and other
tion Bird as a leading and innovative solution
multiple benefits that our system offers over
provider for airborne systems.
competing systems.”
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Based on a Bombardier Global 6000 business jet, Saab’s GlobalEye early warning/surveillance
platform features a “ski box” radar fairing atop the fuselage.
be removed prior to customer delivery. modification work, and the one-tonne
While the aircraft remained in Spain “ski-box” fairing has been mounted. The airthroughout the late summer and autumn, craft is undergoing the fitment of systems
test teams of between six and 10 person- in preparation for its first flight, which is
nel, including two pilots, have rotated expected around the end of the year.
to Granada every four to six weeks. In
In the meantime, the UAE AFAD has
December, the number 1 GlobalEye received the first ground station element
returned briefly to Sweden but returned
for the GlobalEye system and continues to
to Granada to complete its trials.
operate a pair of ex-Swedish air force Saab
In the meantime, Saab achieved a major 340 aircraft carrying the legacy Erieye sysmilestone on January 3 this year with the
tem. When the new SRSS platforms enter
first flight of the second aircraft, SE-RMZ. service they will bring a dramatic increase
The aircraft is intended primarily as the in capability. The Erieye ER S-band radar
mission systems test aircraft and is to
alone, with its gallium nitride (GaN)
remain in Sweden for trials. Much of the semiconductor technology, promises a
systems test work has been accomplished 70 percent increase in detection range
in a ground rig. The third aircraft has com- against traditional aerial targets, as well
pleted the major part of the structural as offering much improved performance
against small, low-flying vehicles, as well
as those with low-observable “stealthy”
characteristics. The Erieye ER also has a
maritime surface detection capability.
Spreos DIRCM combines a radar-based
On top of that, the Seaspray radar and
confirmation sensor and an active laser
electro-optic turret provide the Globaljammer and ensures optimal protection
Eye with a powerful maritime and overagainst different man-portable air-defense
land surveillance capability, including
systems (Manpads) threats. The patented
synthetic aperture radar imaging and
Spreos performs multiple functions, includground moving target indication. With
ing threat confirmation, tracking, and jamits array of sensors and communications
ming of advanced infrared guided missiles.
links all being controlled by an advanced
“Spreos slews to the direction of the
integrated mission system with five operthreat, activates its multi-band radar funcator consoles, the GlobalEye offers a comtionality, confirms, and tracks while anaplete multi-intelligence package that can
lyzing its unique information to enable the
swing between roles seamlessly.
most effective jamming response,” he said.
Basing the system on the Global 6000
“Following the confirmation and tracking,
provides long endurance with a high dash
Spreos deploys the dual-band countermeaspeed capability should the aircraft be
sure laser, causing the missile to miss the
required rapidly in a certain mission area.
The platform’s business jet roots also
aircraft. Compact and lightweight, Spreos
is an ideal solution for a range of airborne
make it a comfortable working environplatforms. Spreos is integrated in Bird’s
ment for the crew, and it has size, weight,
AMPS MD [missile detection] solution.”
and power growth potential to add further
Asked to comment on a hypothetical
systems and personnel. Any future orders
scenario where Bird’s systems might have
would be based on the Global 6500, with
been able to assist a Malaysia Airlines Boemore powerful Rolls-Royce Pearl engines.
ing 777, operating as flight MH17, which
Since the type’s marketing launch in
was shot down over Ukraine in 2014, Fac2016, Saab (Chalet 323) has reported signiftor said: “[One] can only provide a general
icant interest in the GlobalEye from both
answer—any aircraft, equipped with proven
countries with existing AEW assets and
and operational survivability equipment
those that seek the capability. The “system
such as that offered by Bird, could dramatof systems” can be scaled and tailored to
ically improve its survivability, and protect
meet individual requirements, and Saab
[itself] from various threats, such as Mancan localize the system through the intepads or radar-guided weapons.
P.S–S.
gration of existing national command and
control datalinks and networks.
n

Offset requirements are key
to Turkey’s ties with West
by Beth Stevenson
Turkey’s NATO membership means that
it has access to the same technologies
as its allied partners. While the nation
is involved in a number of large-scale
projects—the F-35 Joint Strike Fighter
(JSF) being a prime example—offset
requirements remain a key requirement
for defense sales to Turkey, and nearly all
programs it is involved in have a technology transfer element to them.
This is the result of a push from the government for Turkey to bolster its defense
manufacturing capability. Progress is being
made in many areas, but there is still a reliance on guidance from partner nations that
have a more comprehensive knowledge of
certain technologies, and to which Ankara
still looks to for assistance. This can both
work in Turkey’s favor as well as against
it, however, as it looks toward conflicting
partners for this guidance.
While involvement in the United Statesled F-35 program is significant for the
country and for domestic development
of parts for the multi-national effort, Turkey’s relationship with another partner—
namely Russia—has led to the suspension
of deliveries of the F-35 to Turkey.
Washington was displeased with
Ankara’s decision to select the S-400 air
defense system developed in Russia—
something that it claims compromises
the interoperability of the Turkish aircraft into the NATO network—which
alongside a number of perceived human
rights violations committed by Turkey
against U.S. citizens led to the suspension
of deliveries of the F-35.
President Recep Tayyip Erdoğan,
however, has remained steadfast in his
stance that the nation will partner with
whomever it elects to, and the government-to-government dispute continues.

Projects Continue

In the meantime, Turkish industry
involved in the JSF program claimed
during the IDEF exhibition in April-May
that contracts were continuing as normal
and no work had so far been impacted by
the dispute.
Roketsan, for example, continues with
its development of the SOM J that will
be internally carried within the aircraft
and is awaiting clarity on the timeline in
which it will test the weapon as part of the
wider JSF development program. Ground
testing is expected for 2021/22.
The contract for the U.S.-Turkey development of the T-70 utility helicopter is
also seemingly unaffected by the ongoing
dispute, under which 109 examples of the
Lockheed Martin/Sikorsky S-70-derived
rotorcraft will be delivered for six Turkish government agencies. There is also an
option for a so-called “buy back” of 109
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Delays in the program have resulted from
supplier selections, which has pushed development back by some six months. Some
delays are attributed in part to the program
having inherited a number of suppliers
from development of the Hürkuş turboprop
trainer, leading to a number of issues having
to be resolved. However, a company spokesmore helicopters that the American OEM
person told AIN that an undisclosed engine
can then sell to others.
selection has now been made, and this will
Four T-70s are undergoing testing—
Twin Version Enters Flight Test
be provided by a foreign company.
three with Turkish Aerospace and one A new twin-engine version dubbed AksunWind tunnel testing of the outer airwith Aselsan—and they are available to
gur carried out its first flight of some four frame has taken place already, although
the team to certify the baseline configu- hours on March 20 powered by a Ger- the company is yet to finalize selections
ration. Military certification is expected man-developed engine, followed by a for key parts of the aircraft, including avito be achieved in February 2020, and three-hour flight on April 3.
onics, radar, and ejection seat.
first deliveries are expected as of March
Both were testing the flight characterThe new version of the company’s
2021, with production expected to ramp istics and automatic takeoff and landing turboprop trainer, the Hürkuş-C, meanup to 24 per year.
capability of the air vehicle, which carried while, completed its test flight campaign
The T-70 will be delivered in two con- no payload. Flight testing is expected to
at the end of 2018. The -C doubles as a
figurations—the ministry of forestry is
continue throughout the year, ahead of light attack aircraft due to the inclusion
one customer so requires a level of fire- integrating and certifying the Turkish- of hardpoints.
fighting capability—and is deemed to be a developed TEI PD170 engine into the
missing class in Turkish operation, sitting twin-boom aircraft by year-end. Weapons
Bizjet-based Standoff Jammers
at 10 tonnes.
will also be integrated onto Aksungur in Two Bombardier Global 6000s were
There is also an effort underway for the last quarter of 2019.
delivered to Turkish Aerospace in JanuTurkey to develop its own fighter via the
The PD170 has a maximum continuous
ary 2019, ahead of being integrated with
TF-X program, for which it has partnered power output of 170 hp, while a planned an Aselsan-developed payload to take it to
with BAE Systems and Rolls-Royce in the new version of the powerplant will be the Hava SOJ air standoff jammer configUK for assistance in aircraft and engine able to reach a rating of 222 hp, accord- uration for the Turkish air force. Aselsan
design work.
ing to TEI, meeting the power demands
is acting as prime contractor for the development, and a design review for the program is expected to be completed this year.
The next two aircraft are expected to be
delivered by Bombardier in the third quarter of 2019, and the integration process
will then take some time to complete due
to the complexity of the payload and mission system. Sensors to be integrated will
primarily be provided by Aselsan and will
include communications, intelligence, and
electronic support measures capabilities.
The company says that while the integration work is expected to take some
time, the mission package will be installed
directly onto the delivered aircraft with no
need for a testbed because the team is conTogether with Lockheed Martin, Turkey’s Roketsan is developing the SOM J standoff cruise
fident that the design is deemed low risk.
Development of export versions is also
missile for Turkish F-35s. But political complications have placed F-35 deliveries on hold.
in the planning, which Aselsan says may
A government-to-government heads- of the newer and more power-demanding come in the form of a different configuraof-agreement pledge was signed by the UAV. The PD170 is currently being tested tion to the one being delivered to Turkey.
premiers of the two nations in 2017, com- onboard the Anka-S single-engine version
Aselsan is also in the process of develmitting UK defense industry know-how to of the UAV and first flew on this on Decem- oping a new radar for the F-16 fighter
the development of the fifth-generation
ber 27, 2018. The engine will also be quali- and has so far completed ground testing
fighter, but since then the relationship has fied for this variant by the end of 2019.
of the sensor. It is expected to be comnot quite evolved as planned. Reports earlier
While export success has not yet been pleted by 2022, the company said, and
in 2019 claimed that Rolls-Royce, in particu- achieved for any of the Anka variants, will ultimately compete with other active
lar, was scaling back its work with Turkey’s Indonesia is believed to be considering a electronically-scanned array radars being
Kale Group on the engine development.
buy of the UAV. A model was exhibited at introduced for the F-16—which the TurkReports claim that the technology Indo Defence in Jakarta in November 2018. ish air force operates—offering air-to-air,
transfer requirements of a proposed deal
In January 2018 Indonesian firm PT air-to-ground, and electronic support and
were too demanding for Rolls-Royce to Dirgantara Indonesia agreed to collabo- attack fire control capability.
agree to, so it had made the decision to rate with Turkish Aerospace (Chalet 274)
Aselsan is adapting its ground- and vessel-
scale back on its participation. This is
on a MALE UAV with an operating ceil- based radar technologies for this design,
despite having submitted an offer to the ing of 40,000 feet, in an attempt for the which is being developed under a so-called
Turkish government under the teaming, nations to rely less on Western imports.
protocol with the Turkish Savunma Sansomething that the British engine manuThe same Turkish company is also
ayii Baskanligi procurement agency at the
facturer claims was done in accordance
developing the Hürjet, a light attack/ moment, although a test bed is yet to be
with “improved terms.”
trainer aircraft, which will be a more
assigned for flight testing. While there is a
Notably, neither Rolls-Royce or BAE
advanced and indigenous replacement requirement for this from the domestic cushad a large presence at IDEF, despite their for the nation’s in-service Northrop T-38
tomer, Aselsan says that it wishes to export
respective participation in such a signifi- Talon trainer. Preliminary design review the technology, although Turkey’s needs are
cant Turkish development as TF-X.
is due to be completed by the end of June. the primary concern initially.
n
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One indigenous development that is
making advances, meanwhile, is the Turkish Aerospace-led Anka medium-altitude,
long-endurance (MALE) UAV effort. Anka
has been in the works for some years, and
it comes in the -B, -I, and -S models that
have been developed for Turkish forces,
of which five, five, and 10 have been delivered, respectively.
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by Vladimir Karnozov

MiG-35

Russia’s defense ministry has received its
first MiG-35UB two-seat multirole fighter
from the August 2018 contract that was
signed at ARMY’2018, covering an initial
six aircraft. Aircraft side number 11 was
spotted in the past month flying from the
airfield at RAC MiG’s Lukhovitsy plant in
the Moscow region. Upon completion of
the manufacturer’s tests, it was ferried to
an air force base for participation in state
acceptance trials.
The tests began in the fall at the Valery
Chkalov State Flight Test Center (GLITs)
at Akhtubinsk in southern Russia. When
visiting GLITs on May 14, President Putin
was shown a MiG-35, among other aircraft. At the time, the center was operating two such aircraft: a MiG-35UB side
712 and MiG-35S single-seater side 702.
Completed in late 2016, they had made a
public debut at MAKS’2017, billed as “the
new MiG-35.” After manufacturer’s tests,
they were handed over to the MoD in the
middle of 2018. For state acceptance trials

to complete as planned in 2020, GLITs
requires several more airframes to arrive
over the next few months.
The defense ministry expects one
more MiG-35UB and four MiG-35S
deliveries in 2019 and is preparing a second contract for signing at ARMY’2019,
which opens on June 25. Reportedly, the
State Armament Program 2018-2027
(GPV-2027) authorizes procurement of
between 24 and 36 MiG-35s. In a recent
interview, RAC MiG general director Ilya
Tarasenko confirmed that the type was
included in GPV-2027, but declined to
give an exact number due to the classified nature of this document. He gave the
MiG-35’s gross weight at 23.5 tonnes, and
fuel capacity as twice that of the baseline
MiG-29.
Outwardly, the MiG-35S/UB for the Russian Air and Space Force (VKS) looks similar to the customized Egyptian MiG-29M/

M2. Cairo ordered 46 such aircraft under
a contract worth $2 billion, and deliveries are ongoing. These land-based aircraft
are based on the carrier-borne MiG-29K/
KUBs, of which production for the Indian
and Russian navies was completed in 2015.
Reportedly, the new MiG-35s will feature further improved RD-33MK engines
to address reliability issues and KRET/
Phazotron Zhuk-A radar with active electronically scanned phased-array (AESA)
replacing the older Zhuk-M with mechanical scanning. Other changes include
installation of a more modern electro-
optics system with distributed apertures,
MSP-418KE active jamming pods, and a
mysterious “laser weapon,” about which
UAC president Yuri Slyusar reported to
Putin in January 2017.
Although RAC MiG has a stated
annual production capacity of 36 of
the “Advanced Fulcrum” family, actual

U.S. defense contractors see hypersonic ramp-up
There has been a major push in the U.S. for
the past couple of years for offensive and
defensive hypersonic weapons development, including the awarding of more than
$3 billion in contracts to major defense
contractors Raytheon and Lockheed Martin. There’s good reason: undersecretary
of defense for research and engineering
Michael Griffin last December at a Washington lecture series warned that other
countries are moving faster in that arena
than the U.S. “In the last year, China has
tested more hypersonic weapons than we
have in a decade,” Griffin said. “We’ve got
to fix that.” And a weapon that travels a
mile per second poses a serious threat to
the continent as well as its naval assets
at sea.
Lockheed Martin CEO Marillyn Hewson
said on an April 23 earnings call that the
company has a cumulative value of Hypersonic Strike Weapons contract awards
totaling more than $2.5 billion. The most
recent of those awards was what she said
was an order for more than $800 million
from the Navy to design, develop, build,
and integrate technologies to support the
flight-test demonstration of a new hypersonic boost-glide weapon system. That
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contract followed three previous awards
for Tactical Boost Glide contract, the
Hypersonic Conventional Strike Weapon,
and Air-Launched Rapid Response Weapon,
Hewson explained.
Raytheon’s most recent public
announcement of a contract related to
hypersonic weapons came in March, when
it announced it had won a $63.3 million
contract from the Defense Advance
Research Projects Administration (DARPA)
for further development of the Tactical
Boost Glide hypersonic weapons program.
There are others, too, Raytheon director
of advanced high-speed weapons Artie
Mabbett told AIN. “We’re involved in all

of the core vehicle programs that are out
there right now, and we have several
classified activities, so we really don’t get
into number of contracts and things of that
nature,” he added. “But we have a mix of
both classified and open source contracts
in this area.” Raytheon’s involvement in
hypersonic weapons research and development goes back five years or more, he
said, but in “the last couple of years, as
the Department [of Defense] has ramped
up activities, so has Raytheon’s involvement in those activities.”
There are hurdles to developing hypersonic weapons. While Mabbett noted Raytheon has experience with missiles that fly

Artist rendering of Raytheon’s Tactical Boost Glide flight system.
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DMITRIY PICHUGIN

Russia mulls
a larger-scale
contract for
more MiG-35s

manufacturing rates have been considerably slower due to weak demand. Since
2008, when production commenced, the
manufacturer has delivered about 100 airframes including 70 for carrier operations.
The MiG-35 has been on offer since
2005. At AeroIndia in 2007, the manufacturer exhibited side 154, rebuilt from
a MiG-29M. Later, this demonstrator
received an experimental Zhuk-AE with
AESA radar. The company also made use
of Side 156: another MiG-29M rebuilt as
the MiG-29OVP vectored thrust demonstrator. For customer demonstration
purposes two MiG-29K/KUBs were
converted into MiG-35s but returned to
the original standard after RAC MiG’s
removal from the list of Indian MMRCA
contenders. The company flew side 747,
the first aircraft designed and built as a
MiG-35UB in 2012, followed by the side
741 single-seater in 2015.
n

faster than Mach 5, sustained hypersonic
flight and moreover, maneuverability of the
platform, bring a different set of challenges.
They include overcoming prolonged heating of the weapon’s structure and its electronics, modeling the complex geometries
and aerodynamics of a hypersonic platform as well as identifying the appropriate
materials and methods to manufacture
hypersonic craft. However, he added, “we
believe that advances in technologies have
progressed to a point where we are confident that solutions exist to get a system in
the field.”
Mabbett can’t give a specific date for
when Raytheon might field a prototype
weapon, but suggested that for the industry as a whole such systems could begin
to deploy within the decade. “Within a
handful of years there will be systems in
the field,” he said.
Raytheon is also involved in the development of systems that would detect the firing of hypersonic weapons against the U.S.
“That’s a big area that’s also being pursued
by the government, and rightly so,” Mabbett
said. “We have various parts of the detection
and engagement chain, so Raytheon is looking to bring all of our capabilities to bear to
help solve this challenging problem for the
Department [of Defense].”
J.S.
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With its legacy
of aviation
capability, in
part due to
leftover security
concerns from
World War II,
Northern Ireland
has much to
offer aerospace.

Northern Ireland contingent
shows region’s talents
by Gerrard Cowan
As Bombardier mulls its options for
divesting its Belfast operations, the
Northern Ireland-based arm of the Canadian company is attending this year’s
Paris Air Show to promote its own and
the region’s capabilities.
Bombardier (Chalet 278, Hall 2b
G172) announced in early May that it
would divest its operations in Belfast
and in Morocco. The Belfast operation—
which employs about 3,600 people and
specializes in composite manufacturing—focuses on producing wings for the
Airbus A220, previously the Bombardier
C Series before Airbus bought a majority holding in the program. The Belfast
facilities also produce fuselages, engine
nacelles, and horizontal stabilizers,
among other products.
Ciara Kennedy, vice president of procurement and supply chain for aerostructures at Bombardier Aviation, said
that ongoing discussions with interested
parties remain confidential and that the
company is engaging with employees,
unions, and the UK government as matters progress.
Despite speculation about the future
of the facilities and its employees, Bombardier Belfast is participating in this
year’s Paris Air Show, Kennedy said,
as part of the Invest Northern Ireland
(Invest NI) exhibition. The airshow is
“a first-class opportunity for Northern
Ireland companies to promote their
capabilities at a global gathering of key
aerospace players,” Kennedy said, adding that the wider Bombardier Commercial Aircraft will also be showcasing its
CRJ Series, along with product and service enhancements.
The Belfast and Casablanca sites have
seen a significant increase in work from
external customers in recent years, Kennedy said. Bombardier is committed to
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finding the right buyer for these sites,
one that will operate responsibly and
help the site achieve its full growth
potential, she added.
The divestment announcement came
after a series of redundancies in recent
years, part of a company-wide productivity program to streamline the business,
optimize its processes, and “lean out

its cost structure,” said Kennedy. When
asked if the Belfast facilities could potentially continue as a supplier to Bombardier
even under new owners, she said, “We are,
and will continue to be, an important supplier to Bombardier.”
The A220 is now in service with five airlines—Swiss, airBaltic, Korean Air, Delta
Air Lines, and Air Tanzania—with Airbus
receiving “very positive feedback from
customers and passengers,” Kennedy
added. In terms of other recent successes,
she said the Belfast operation is working
closely with Airbus on a thrust reverser
work package for the A320neo.
Bombardier is the hub of the Northern
Irish aerospace manufacturing sector and

a major player in the wider economy. Of
Bombardier’s roughly 800 suppliers in
the UK and Ireland, more than a quarter
are based in the region.
“Expertise that has flourished locally
includes composites design and manufacturing, engineering design and
stress, tooling design and manufacturing,
advanced metal forming, and precision
machining, as well as seating and interiors,” Kennedy added. The company’s supply chain—as well as the capabilities at its
own facilities—will continue to play an
important role after any divestment, she
said. Indeed, “There is every possibility
that the proposed sale will provide new
opportunities for our Belfast operation.”
If the divestment announcement had
been made five or 10 years ago, there
would have been greater cause for concern for the local industry, said Paul
Everitt, chief executive of industry body
ADS. That’s because Bombardier’s Northern Irish supply chain has diversified
somewhat in recent years, reducing its
dependence on the Canadian company
and working increasingly with other
major OEMs. Still, he said this will be a
very unsettling period for Bombardier
employees and the Northern Irish sector
as a whole.
“The challenge and opportunity for
industry, government, and trade unions
is to work together to ensure that we find
the right owner for the business and that
they invest appropriately to maximize the
opportunity that is clearly there for the
Belfast operation,” he said.
n

Precision engineering is in high demand
Precision engineering and manufacturing These parts are being assembled onto the
company Aequs Aerospace (Hall 2B E170) engine pylon structure. “Delivery of titahas come a long way since the last Paris nium requires long lead times. We have to
Air Show in 2017. Having charted a road plan for the future,” said Melligeri.
map to 2025, the company’s growth plans
Aequs is presently delivering the engine
are ambitious.
casing for a new helicopter to Safran Heli“Broadly they include a focus on machin- copter Engines for the Bell 505, a governing, a tripling of present work, expansion
ment official told AIN.
of capacity, the introduction of new prodMelligeri is clear that a “Make in India” tag
ucts, and identifying new packages for no longer means low quality, especially for
the 226-T helicopter to be manufactured key customers such as Airbus, Boeing, and
in India,” Aravind Melligeri, chairman and Collins Aerospace. “We did not build our SpeCEO, told AIN.
cial Economic Zone [in South India] for offsets.
Technology transfer through global strate- Offsets are a byproduct of our [core] work,” he
gic alliances and an ecosystem in India that said. For instance, Aequs sees itself playing
has an integrated supply chain—providing a major role in the C-295 transport aircraft.
machining, forging, surface treatment, and Price negotiations have concluded with Tata
aero assemblies in a single location—has Advanced Systems in a joint venture with Airreduced timelines of deliveries. Having new
bus for 62 C-295s for the Indian Air Force, and
machining capability and becoming the larg- 16 will be assembled domestically with a 30
est such supplier in the country, Melligeri
percent local content.
said, “This makes us a one-stop shop soluOn-time deliveries are essential. Cost
tion, bringing confidence to the customer. We
reduction initiatives by aircraft OEMs have
want to grow faster as the opportunity grows compelled Tier 1 manufacturers to seek low[globally].” Aequs is believed to be adding cost solutions in geographic locations far
more than 100,000 hours of work capacity.
from home. With the risk of delivery backAirbus contracted Aequs Aerospace
logs owing to long transit times, he said,
to supply more than 100,000 titanium “We cannot afford to miss a single deadline.”
machined parts for the A320neo program. To ensure timely delivery, Aequs introduced
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Aravind Melligeri, chairman and CEO
Aequs Aerospace
a differentiated delivery model it claims has
already benefitted customers, employing
forward stocking to leverage a global-local
approach. Aequs manufactures the parts in
India and stocks them at its offshore locations that become the contract bearers for
the parts. This ensures parts are closer to
the customer, and the Aequs representative
for the customer is in the same time zone
as the customer.
Aequs Aerospace generates $100 million
in sales with more than 3,000 employees in
India, the U.S., and France and has seen a
compound annual growth rate of more than
50 percent year-on-year for five years. N.M.

Lazard: M&A action remains
on a fast track for 2019
by Kerry Lynch
While the total value of mergers and
acquisitions (M&A) in the aerospace
sector may temper somewhat from the
record $120 billion conducted in 2018,
M&A activity remains strong in both the
commercial and defense markets this year,
a leading investment banker says.
Last year was marked by “some very
large-ticket deals,” such as the $18.7 billion merger of Harris and L3 and the $11.1
billion Melrose acquisition of GKN, said
Michael Richter, managing director and
head of the aerospace and defense group
for investment bank Lazard. “We’re coming off a very strong year in 2018.”
Lazard, which has been involved in
more than $91 billion in transactions since
2013, has a number of deals announced in
2018 set to close, including Spirit AeroSystems’ $650 million acquisition of ASCO
and Smiths Group’s $345 million buy of
United Flexible.

Michael Richter,
managing
director and
head of the
aerospace and
defense group
for investment
bank Lazard.

This is a rare
time where all
cylinders are firing in
the commercial and
defense sectors…”
Although the dollar value may not reach
last year’s totals, the M&A momentum has
carried into 2019 with nearly 130 in the
works so far leading up to the Paris Air Show.
“This is a rare time where all cylinders are firing in the commercial and defense sectors,”
Richter said. “It is very robust.”
Some of these are high profile, such
as Parker Hannifin’s $3.7 billion acquisition of Lord Corporation, he added.
By late May the aerospace and defense
announced M&A activity in 2019 totaled
$8.3 billion.

Activity Drivers

Richter points to all-time-high order
backlogs as helping to drive this activity
on the commercial side. Order backlog
exceeds 14,000 aircraft and some 38,000
are expected to be produced globally over
the next 20 years. “We are seeing a lot of
activity in the middle market as the supply
chain responds to get stronger to the needs
of the industry operating at rate,” he said.
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tandem, autonomy technologies are gaining increased interest.
On the defense side, companies are benefitting from stronger defense department
budgets “that really have seen a movement
away from the sequestration environment.”
This is leading to ramp-up for large prime
Targets of Opportunity
contractors and Tier 2 providers.
These deals are important to OEMs As far as what is in demand, the MRO
However, the top of the M&A “food
looking to prevent dislocation of the market remains in the spotlight, per- chain” on the defense side includes comsupply chain, Richter added. “When you ceived as a sustainable cash-flow source panies involved in new technologies such
have a disparate number of mom-and-pop
that is more dependent on fleet sizes than as unmanned aerospace vehicles, cyberseoperators that are undercapitalized and delivery schedule. Richter also pointed to curity, and sensors. “High-tech products
under-managed, there is a greater risk of “USMs” or used serviceable material com- are the ones sought after,” he said.
a single point of failure,” he said. “There panies. These are attractive as airlines and
While Richter was hesitant to make
is a desire to deal with a fewer number operators look at more effective ways to
predictions for the M&A market over the
of better qualified and better-capitalized source parts. “This part of the market is
next few years, he did say, “I see no reaplayers. We still have a very fragmented very vibrant as driven by longer-than- son why there would be any change in the
aerospace supply chain, so the market is
expected utilization of current-genera- strength of the market in the foreseeable
responding with consolidation.”
tion assets,” he said. “You think everyone
future. There are literally still hundreds,
He acknowledged OEMs “don’t love” is changing out to the newer platform but if not thousands, of companies in the
potential pricing issues that could arise
that is not necessarily what is happening.” [aerospace and defense] food chain that
from suppliers gaining strength and
In addition, pilot training remains a are extremely interesting from an M&A
breadth in the marketplace. But the
focus of M&A activity, Lazard believes, as
perspective. We see no shortage of assets
OEMs would “rather have that than
the global pilot shortage remains acute. In to feed this beast.”
n
another major dislocation in the supply where a $100 million jet order can
be delayed because of a $20,000 part.
There is a desire to have a stronger, more
battle-hardened supply chain to be able to
deliver at increasing rates of production.”
From the supplier standpoint, consolidation isn’t necessarily about survival
but more about expanding their reach,
The innovations sweeping aerospace, on full to support electric propulsion’s development.
becoming more competitive against larger
display by the more than 2,000 exhibitors at
Development of SAE standards for
suppliers and the OEMs themselves,
the Paris Air Show, are all guided by SAE Inter- additive manufacturing (AM) is farther
national (Hall 6, A47), whose manufacturing along and illustrates the process at work.
solidifying resources in the face of workforce shortages, and gaining important
and production standards underlie every The standards cover AM’s basic produccapital to keep up with the investments
world industry. The professional engineers’ tion elements: the feedstocks used in the
necessary to maintain a higher level of
association, which counts some 128,000
parts; the manufacturing process; and
production rates.
members, is highlighting at Le Bourget its
post-production processes. Each material
The strain to keep up with the swelling
current aerospace standards-development
has its own set of standards. Just before
backlogs has been evident with the 737
programs, covering fields including electric Farnborough Airshow last year, four sets
Max production cuts, he explained. “[Supaircraft, additive manufacturing, supersonics, of standards, covering aluminum and
pliers] had a sigh of relief because they had
and digital data.
titanium alloys, had been completed. On
a few months to catch up on this growing
SAE promoted its fledgling aerospace the eve of this year’s Paris gathering nine
order backlog. That’s why you haven’t yet
initiatives at the Farnborough International sets of materials standards are complete.
seen a major impact on the supply chain:
Air Show last year but, “There’s a lot more
Norsk Titanium, a pioneer of titanium AM
because they were operating in arrears so
meat on the bones in a number of these,” production processes, sponsored develsignificantly.” Eventually, though, supplisaid director of SAE aerospace standards opment of the titanium specifications.
ers will catch up and if the 737 Max is still
David Alexander. The standards are
“The AM committee has a degree of
not flying, the supply chain will begin to
spurred by technological innovations and
maturity and is now starting to churn out
feel that pinch, Richter added.
developed in response to real-world needs. specifications,” Alexander noted.
Another key driver in the feverish pace of
In November the SAE Aerospace CounStandards for non-metallic materials
M&A is the availability of capital to finance
cil approved the establishment of the SAE are now under development by a polythe deals. A significant amount of capital
E-40 committee on electrical propulsion, mers subcommittee, formed at the request
is available from U.S. and international
encompassing all-electric and hybrid sys- of the International Air Transport Associfinancial sponsors, global strategic buyers,
tems, chaired by Airbus senior electrified ation engineering maintenance group, to
sovereign wealth funds, and pension funds,
propulsion specialist Richard Amboise. In create standards for polymer cabin parts.
he said, adding that they all are looking for
February several dozen representatives A repair materials subcommittee is devela home in the aerospace industry.
from across the aerospace industry, from oping standards for AM parts repairs.
Richter called the global aerospace
“large aircraft OEMs to eVTOL aircraft and
The Supersonic Committee is focused
industry “one of the single brightest
everything in between,” said Alexander— on standards for measuring and modeling
stars in the capital goods food chain” and
including FAA and Transport Canada
noise, as “noise levels over populated
added, “It is still one of the best opporturepresentatives and power supply and areas” are the major barrier to supersonic
nities, and there just hasn’t been enough
component providers—met in the U.S. to flight, Alexander said.
supply to satiate the needs; there are tens
launch the development process.
“With the ever-growing digital technolof billions of dollars sitting idly on the
The committee “looked at the overall
ogies and the explosive amount of data,”
sidelines looking for a home.”
landscape and began planning a road map standards relating to “its landscape for
These pools of capital are competing
for determining what specifications and
use” may be necessary, he said. A new
to get an asset, driving volume and pushstandards would be needed,” Alexander SAE steering group, chaired by Honeywell,
ing prices well beyond expectation. “It is
said. It will now focus on specific technolo- with stakeholders including EASA, the FAA,
really a perfect storm because the debt
gies, equipment, and components needed is beginning work.
J.W.
markets are supporting financial sponsor

June 1 8 , 2 0 1 9

participation at record levels in M&A.
[Sponsors] are still able to get historically
low-interest rates with minimal covenants.
If they can get 6X leverage on a company
with minimal covenants, that’s incredibly
lucrative for a financial sponsor.“

SAE highlights standards development
for key aerospace technologies
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Russian EW more vulnerable
to ‘frequency hopping’ radar
Airborne electronic warfare (EW) sysAt present, the main Russian EW
tems are becoming an increasingly design and manufacturing enterprises fall
important part of the electronic systems
under the Radio-Electronic Technologies
in fighter aircraft. Moreover, the function- Concern, or KRET, in its Russian acronym.
ality of many airborne EW designs are no One of the most well-known and active of
longer just limited to being a self-protec- the KRET companies responsible for the
tion system. One of the secondary—but design of many of the current-day Rusgrowing in importance—features of this
sian airborne EW systems is the Kaluga
technology is to be able to record all the Scientific-Research Institute for Radio
signals and electronic emissions that the Engineering (KNIRTI).
aircraft is either subjected to or in range
KNIRTI produces an entire line of EW
of during its mission.
systems that are all derived from a basic
Russia’s designers refer to the recording design that is produced in several variants
function of an EW system, or what they that are adapted to specific platforms.
call “REB” (a Russian acronym meaning Russian writings on the development
Radio-Electronic Combat), as radarnaya of this current generation of EW sysrazvedka, or “radar signals intelligence.” tems discuss the process by which it was
Each time an aircraft is able to intercept designed and the current-day capabilities
and record a new adversary radar emission, of the L-175 family of EW designs, which
EW jamming signal, or other electronic have the nickname of Khibiny.
transmission that data can then be downRussian experts describe the system as
loaded and becomes part of the database “a magical piece of kit”—the history of the
or “threat library” that is constantly being developmental work on the system traces
updated and then uploaded into other its roots to the Soviet period. “Work on the
databases across the fleet of combat air- system was carried out from 1977 to 1990,”
craft operating with EW suites on board.
according to one of the country’s most

Repkon to demo manufacturing capability
Repkon, a Turkish provider of turn-key production plants for the metal forming sector,
also designs, manufactures, and supplies
metal forming machines to the global market. The company is now focusing on producing short-, medium-, and long-range
rocket bodies, in particular those with a
diameter of 610 millimeters, set to be on
display at the Paris Air Show, Ugur Cem
Gurpinar, business development manager
at Repkon Machine and Tool Industry and
Trade, told AIN.
“Repkon stands out in the sector with
its critical flow-forming technology, which
is very rare in the world for…rotational symmetrical parts,” he said.
At the show, Repkon (Hall 6 Stand A77)
will also demonstrate its aerospace industry products, such as turbine and motor
hollow shafts for drive and transmission
tubes, which are durable at high temperatures, as well as control rods using its
swaging technology (a term often denoting
extrusion work or radial forging).
“Built upon over four decades of
metal-forming experience, Repkon offers
high-precision manufacturing alternatives
through advanced in-house capabilities in
strategic technologies, such as flowforming,
cold swaging, shear forming, hot spinning,
forging and ex-proof presses, not only for
defence and military [use], but also for the
civil sector, including liquefied petroleum
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gas or compressed natural gas production,
the automotive industry, oil and gas, and
petrochemicals and mining,” he said.
Repkon’s innovation, patented under
the name of “Free Flowforming,” enables
the manufacture of parts that previously
could not be made using orthodox technologies. “In comparison with conventional… technologies, Free Flowforming
provides significant increases in forming
speed and allows the production of parts
with enhanced accuracy for both thin- or
thick-walled components,” he said. “This
development is important for global industries and provides a benchmark for manufacturing new parts.”
The company also offers indigenous
solutions for calibrated small-barrel production. Under the coordination and guidance of government body, the Presidency
of Defense Industries, Repkon managed to
put the rifle barrel of a 40mm calibrated
grenade launcher into use.
For the last couple of years, Repkon’s
rotary cold-forging machines have produced tubes with profiled inner sections,
manufactured in a single-pass operation for
small-caliber rifle, automatic machine gun,
and handgun barrels. For medium- and
large-caliber barrels, Repkon Flowforming
machines produce tubes with profiled inner
sections for gun barrels and medium- and
long-range missile bodies.
P.S.-S.
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by Reuben F. Johnson

The large SAP 14 jammer is carried on the centerline on an aircraft and serves as an escort
jammer for a group of aircraft, capable of creating false thermal images and dipole reflectors.
prominent military systems databases. “In
1995 the first cycle of testing was carried
out and then in 1997 a second series. Only
in 2014 was the system officially accepted
into service as part of the equipment set for
the Sukhoi Su-34, which was the platform
the system it was originally designed for.”
At present there are several variants of
the system designed for specific platform
applications:
» KC418E—Sukhoi Su-24MK/MK2
export variant
» L-175 10-35—Sukhoi Su-35
» L-175V Khibiny-10V—Sukhoi Su-34
» L-265 Khibiny-10M/L-26510M—Sukhoi Su-35S (installed in wingtip pods
rather than underwing containers)
» Khibiny-U—Sukhoi Su-30SM
The L175 series of designs is described
in one of the Russian documents outlining its specifications as “being capable of
acting as an individual or group of aircraft
against detected threat signals by emitting
active radar jamming pulses across a wide
range of frequency bands and against up
to four separate targets simultaneously,
launching anti-radiation missiles against
emitting targets, and also transmitting
passive jamming by creating false thermal
images and dipole reflectors.”
Observers in Ukraine and Belarus say
while these Russian systems are powerful
jammers and can create enough interference to adequately blind adversary radars
and other sensors, “the overall objective
that the Russian systems are designed to
achieve is for their adversaries to lose
situational awareness—at least long
enough for the Russian aircraft to be able
to carry out its mission,” according to one
Ukrainian EW design engineer.
The Russian methodology for EW has
shortcomings, however, say both Belarus
and Ukraine EW designers—all of which will
only become more pronounced over time.
One is the continued Russian reliance
on Digital Radio Frequency Memory
(DRFM) as the basis for the signals generated by these jamming pods. This is a
system by which the threat library of an
EW system recognizes the radar signal
that it is receiving and parrots back the
signal so that the radar system appears

to have contacted nothing. This method
depends on the pulses from adversaries to
be on a constant frequency and at a standard, regular interval.
“This is no longer the case with more
modern radar systems,” said the same
Ukrainian designer. “Today’s radars are
often ‘frequency-hopping’ and also the
pulse width varies and with no repetitive
pattern—therefore making it impossible
for many jammers to mimic the incoming
signal in such a way as to adequately conceal
the aircraft.”
A second issue is the power levels of
Russian jamming systems. The strength
of Russian EW signals is at times overpowering, Ukrainian EW specialists tell
AIN, but that signal is also so strong that
it is also like a beacon. For any enemy’s
anti-radiation weapon that has a “home
on jam” mode, it literally makes the Russian aircraft a target.
Thirdly, both Ukraine and Belarus engineers state that smaller, lower power, and
quieter EW systems can be built that use
commercially available components—
reducing costs—which are not based on
DRFM technology and require none of
the many hours of collecting and analyzing signals needed to build threat libraries.
They instead create false targets that shift
position regularly. This causes a missile
or other weapon’s homing system to be
diverted away from the real target, but
without generating a powerful signal that
also gives away an aircraft’s position.
Designs of this type are included in a
series of developments in off-the-shelf
technology that makes it possible for a
much larger number of nations to build
effective EW systems. The analogy that
some of the Ukrainian and other non-
Russian designers use is that this change
is not unlike the availability today of commercial satellite imagery.
EW, they observe, is like some other
categories of modern weaponry. Once the
monopoly of a handful of nations with
large budgets and technologically sophisticated defense industrial bases, the ability
to create jammers and other EW systems
is now present in nations where it was not
thought possible a decade ago.
n
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NH90’s success story
keeps adding new chapters
Some 24 years after the first prototype
completed its maiden flight in December
1995, the NH Industries (NHI) NH90 is in
widespread service. But the medium-twin
helicopter is still winning new export
orders and starting to earn a reputation for
operational effectiveness and reliability.
This reputation has been hard won
after a lengthy development program
and a difficult entry into service with several operators, during which numerous
deficiencies and flaws were exposed. For
many years, the NH90 was the subject of
largely negative press coverage.
But the NH90 being exhibited this
week at Paris Le Bourget is today rightly
regarded as a success story, having won
its spurs in combat in Afghanistan (where
the Italian air force reported that its performance exceeded expectations by 15
percent) and supporting counterinsurgency operations in Mali. Orders for 530
of the helicopters have been placed by 14
nations, and the type is now fully operational with 11 customers. The newest
customer, Qatar, finalized its $3.7 billion
order for 28 aircraft in August 2018.
NH Industries is an international consortium, co-owned by Airbus Helicopters,
Leonardo (formerly AgustaWestland)
and Fokker Aerostructures. The consortium was formed to develop and produce
a medium-size, twin-engine, multi-role
military design that would meet NATO

requirements for a new battlefield helicopter and also be able to operate in the
naval anti-ship/anti-submarine roles. The
1985 requirement was drawn up by France,
West Germany, Italy, Netherlands, and
the UK, with the latter dropping out of
the project in 1987.
The NH90 was designed to meet multiple international and national airworthiness and design standards and featured
an advanced composite airframe and
four-blade main rotor. Airbus Helicopters claimed that the faceted composite
fuselage gave the NH90 the lowest radar
signature in its class, as well as high levels of crashworthiness, ballistic tolerance,
and weight savings, giving the aircraft a
lower weight than equivalent helicopters
and a claimed 30 percent longer endurance than a metal counterpart.
Notably, the NH90 was the first production helicopter to rely entirely on flyby-wire (FBW) flight controls, featuring a
four-channel FBW control system with an
integrated four-axis autopilot.
It was built in two main variants—the
Tactical Transport Helicopter (TTH) for
tactical battlefield use and the navalized
NATO Frigate Helicopter (NFH). The latter featured a deck-locking Harpoon system,
automatic main rotor blade and tail-folding
mechanisms, and other deck-handling systems to allow it to operate on board naval
ships in all weather conditions.

India’s election result could be good for HAL
The Narendra Modi-led government that won
the federal elections for another five-year term
may be good news for government-owned
defense manufacturer Bengaluru-based Hindustan Aeronautics Ltd (HAL, Chalet 128). The
win is also expected to bring good tidings
for Indian defense vendors and to small and
medium entrepreneurs (Hall 4) awaiting big
contracts as the country aggressively moves
forward in its “Make in India” mode.
With the former home minister Rajnath
Singh now stepping into defense—and
border skirmishes a regular reality—procurement is likely to see a boost. A major
project close to takeoff includes 111 naval
helicopters to be built under a complicated
$3 billion strategic partnership (SP) scheme.
If it works according to plan, the contract
could go to an Indian company along with
a foreign OEM by mid-2020. The SP evaluates OEMs and Indian companies and then
chooses the ones with the lowest pricing
and those meeting qualitative requirements.
With Airbus and Lockheed Martin likely
to be in the fray, HAL, with its established
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The “Make in India” campaign favors HAL’s
connection with the Kamov Ka-226T.
helicopter facility, could be a potential contender with the Kamov Ka-226T. AIN understands an Indian Navy team has already
visited Russia to check out the Kamov naval
version. In February, during the Aero India
show in Bengaluru, Russian Helicopters
signed MoUs with five Indian manufacturers
for the production of assemblies and components for Ka-226Ts in India. While this order
has been given to the HAL/Rostec joint venture for 200 helicopters, 60 of which will be in
flyaway condition, the naval project is likely
to benefit. Indigenization of the Ka-226T “is
a key project within the scope of the Make in
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by Jon Lake

The NH90 appeared at Le Bourget in 2017 and comes to this year’s show with more good news.
Like the larger, three-engine AW101,
the NH90 has been offered with either
Rolls-Royce Turbomeca RTM322 or General Electric CT7 8F5 powerplants. Individual customers have customized these
main variants to an extraordinary extent,
with Sweden taking delivery of a version
with an extended-height cabin, for example. Other customers have specified their
own sensors and cabin arrangements.
Perhaps unsurprisingly, the NH90 goes
by several different names—Caïman in
France, Caimán in Spain, Taipan in Australia, and Sea Lion in the German Navy.
France is taking delivery of two different NFH configurations—a combat version and a less-expensive, more austerely
equipped NFH version for support.
NHI has also offered a hybrid Maritime
Tactical Transport (MTT) variant combining the basic TTH configuration with the
folding rotors and tail boom of the NFH
version, together with its strengthened

India program,” said Victor Kladov, director
for international cooperation and regional
policy at state corporation Rostec.
HAL achieved a record turnover of $2.96
billion last year, a growth of 7.8 percent over
the previous year. Its order book position
stood at $8.71 billion on March 31, the end
of its financial year. It has said, this year, it
expects fresh orders for Light Combat Aircraft and Light Combat Helicopters (LCA/H).
While 16 LCAs have been delivered to the air
force as part of a plan to replace MiG-21s,
there are numerous orders in the pipeline
HAL will need to address on an urgent basis.
Rahul Gangal, a Montreal-based partner
with Germany-based consultancy Roland
Berger, feels that though HAL is “well
placed,” it is time for the monolith to shed
complexity. The company has a varied mix
of legacy and Western models of aircraft
and subsystems and also developmental
projects. “The time has come to seriously
address its export opportunities,” said Gangal. He added that while the government of
India did not issue penalties for late deliveries, in the global market, on-time performance is essential.
N.M.

landing gear. This variant also features
a weather radar, a FLIR, maritime navigation and communications equipment,
and a quickly reconfigurable cabin. The
MTT can be used for vertical replenishment, troop transport, casualty evacuation, counter-piracy missions, and patrol
of exclusive economic zones. The type has
been ordered by both Italy and Spain.
In early 2016, it was reported that Australia and France were studying a dedicated special forces variant of the NH90, a
concept that also attracted interest from
Germany, Italy, and New Zealand.
In 2014, NH Industries proposed creating a new simplified baseline airframe that
could then be configured to an individual
customer’s requirements using plugand-play mission equipment and sensors.
Qatar is likely to be the first beneficiary of
this new configuration.
Despite the program’s size, complex
manufacturing and workshare arrangements mean that NH Industries has been
unable to leverage all of the economies
of scale that could have been possible.
Manufacturing is undertaken at four sites,
and there have been no fewer than five
final-assembly lines.
Leonardo’s Cascina Costa, Italy facility, is responsible for producing 32 percent of the helicopter, including the NFH
mission system, rear fuselage, main gearbox, automatic flight control and engine
management systems, and the hydraulic
system. Airbus Helicopters France in
Marignane produces 31.25 percent of the
NH90, including the core avionics, electrical and flight control systems, engines,
and main rotors.
Meanwhile, Airbus Helicopters Deutschland in Donauwörth, Germany, is responsible for another 31.25 percent, including the
forward and center fuselage, as well as the
communications, fuel, and avionics control systems. In the Netherlands, Fokker
accounts for the final 5.5 percent, including the doors, sponsons, landing gear, tail
structure, and the intermediate gearbox.
Final assembly lines at Cascina Costa,
Donauwörth, and Marignane were joined
by separate local production facilities
in Patria, Finland, for Nordic customers, Brisbane for Australian aircraft, and
Albacete, Spain.
n

Czech Republic receives
trio of two-seat L-159T2s
by Beth Stevenson
The Czech Republic has received three
new L-159T2 light attack/trainer aircraft
from manufacturer Aero Vodochody, a
modified variant of the twin-seat version
of the type that will replace the incumbent L-39ZA and provide the air force
with a more suitable trainer for its fleet
of Gripen C/D fighters.
Set to replace the aging L-39ZA fleet
at the 21st Tactical Air Force Base at
Čáslav this year, the L-159T2 carried out
its first flight in August 2018. The new jet
is an upgraded two-seater variant of the
L-159, three of which were committed to
under a 2016 contract and were officially
handed over at Aero’s Odolena Voda site
on June 4.
The L-159T2 has a new central and
forward fuselage, while the rest of the
structure is comprised of repurposed
single-seat Czech examples. It includes
fuel system improvements, night-visiongoggle compatibility, and Leonardo’s
Grifo radar that is already integrated into
the single-seat version of the aircraft.

Furthermore, the cockpit has a
multi-function display and upgraded version of the VS-20 ejection seat, while the
aircraft offers single-point pressure refueling capability and carries self-protection
systems in the form of countermeasures
and a radar warning receiver.
All of this makes the L-159T2 more representative of the fleet of Gripens that
student pilots move into.
“The takeover of the L-159T2 represents
an important milestone for the Czech
air force,” said Col. Petr Tománek, commander of the 21st tactical air force base
Čáslav. “The two-seat version of this aircraft will be used for advanced training of
young pilots. It will enable them to switch
faster to supersonic Gripens.” Aero Vodochody said that the order includes ground
equipment, software, spare parts, and
training of ground and flight personnel.
“Delivery of the L-159T2 is an important step in the L-159 program because it
significantly expands the capability and
technological maturity of this advanced

A newly modified version of the light attack/trainer L-159T2 achieved its first flight at Aero
Vodochody’s facility in Odolena Voda in August 2018.
training and combat platform,” said
Dieter John, president and CEO of Aero
Vodochody. “I believe the L-159T2 service
in the Czech air force will confirm the
high quality of the aircraft.”
Prague originally ordered 74 L-159s in the
1990s, but later reduced this to just 24, with
the remaining aircraft put into storage, and
these were subsequently sold to customers
including Iraq. Following the production of
a one-off twin-seat new-build L-159 for Iraq
in 2016 as a result of a shortage in stored aircraft available, Aero Vodochody reinitiated
production of the type after a 13-year hiatus,
which led to the development of the L-159T2.
Aero Vodochody was once a prolific
manufacturer of aircraft, but following
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the dissolution of the defense industry
when communism ended in the country in the late 1980s, it struggled on the
international stage. This was until a few
years ago when Penta Investments took
over control of the company and brought
in new management to facilitate a resurgence in aerospace manufacturing.
Since then, Aero Vodochody has teamed
with Israel Aerospace Industries to develop
the F/A-259 Striker derivative of the L-159
that includes a new avionics suite and wet
wing capability, while in October 2018 it
rolled out the new L-39NG light attack/
trainer aircraft, the first new type to be
produced by the company since the introduction of the L-159 in 1997.
n
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The Pak-Sino JF-17 Thunder
has flown over 40,000
hours in service with six
squadrons, including 2
‘Minhasians’ Squadron.
The fighter is set to mature
even more rapidly with
the integration of an AESA
radar in the Block 3 JF-17s.

JF-17 Thunder–lightning strikes twice
by Alan Warnes
Three Pakistan Air Force (PAF) JF-17s are
attending this year’s Paris Air Show. The
type will be making a welcome visit after
the Pak-Sino-developed Thunder visited
the event in 2015, and a lot has happened
to the program since then.
Currently, the last three Block 2s are on
the Aircraft Manufacturing Factory (AMF)
final assembly line at Pakistan Aeronautical
Complex (PAC) Kamra, which will eventually help to equip a seventh operational
unit later this year. Meanwhile, the first
JF-17 has undergone a major overhaul at
PAC Kamra’s Aircraft Repair Factory, and
there is a dual-seat JF-17B, 17-601, undergoing test and evaluation in Pakistan. A
decision from the PAF leadership on a new
AESA radar for the Block 3 JF-17s is pending
and is expected by November, followed by
its first operational sortie early next year.
Then, in deals that were signed in late-2017,
AMF will assemble 50 Block 3 JF-17s and 26
JF-17Bs. Next year Air Engineering Depot
102 at PAF Base Faisal will start overhauling
the jet’s Klimov RD93 powerplant.
A lot is occupying the minds of the PAF
leadership, and operationally the JF-17 is
playing a major part in the defense of Pakistan’s skies, with six operational squadrons.
During the PAF’s recent confrontation with
the Indian Air Force, known in Pakistan as
Operation Swift Retort, PAF chief of the
air staff Air Chief Marshal Mujahid Anwar
Khan told AIN in mid-April, “The aircraft
performed very well against the IAF Mirage
2000s and their Mica missiles, as well as the
MiG-21 Bison and its R-73 Archer AAMs.”
On the export front, Aviation Industry
Corporation of China (AVIC) has delivered six JF-17s (four single-seaters and two
dual-seaters) to the Myanmar Air Force,
while PAC has sold three examples to
Nigeria, and these should be delivered after
the pilots are trained in Pakistan. Sales and
marketing of the jet were split between
PAC and China National Aero-Technology
Import & Export Corporation (CATIC) in
2015. CATIC is engaged in discussions with
Egypt surrounding the Block 3s, while PAC
continues to talk to Malaysia.

Production Line

More than 100 JF-17s have now come off
the AMF assembly line, where the wings,
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horizontal tail, vertical tail, and forward
fuselage, representing 58 percent of the
fighter, are built. They are matched with
the remaining 42 percent built in Chengdu
in China, including the mid- and rear- fuselages that are airfreighted to PAC Kamra.
The three fuselage sections are mated at
the JF-17 subassembly line and are pushed
through on a large trolley to one of the four
docks in the final assembly facility.
The avionics, wiring, landing gear, harnesses, and Klimov RD93 powerplant
are added next, and the Martin-Baker
Mk16 ejection seat comes later. The aircraft’s air-to-air refueling probes are not
necessarily fitted on the assembly line,
although all the necessary plumbing has
been put in place since the production of
Block 2 13-129.
After being towed down to the flight
test shed, the newly built JF-17s are put
through five functional check flights
(FCFs) by one of the four qualified test
pilots based at the co-located Test and
Evaluation Squadron (TES). Three PAF
pilots have qualified at the UK’s Boscombe
Down-based Empire Test Pilot School for
the JF-17, but now most of them go to Xian,
China to get their qualifications. When
AIN met Squadron Leader Ali in April, he
was preparing to test-fly the latest JF-17
off the assembly line. After flying with
two operational JF-17 squadrons he went
through a six-month training program in
China. Working alongside him in the flight
test shed was Boscombe-qualified Group
Captain Imran, who spent two years
during the early days of the JF-17 test program at Chengdu flying the prototypes and

was more recently the first JF-17 Combat
Weapons Options
Commanders School (CCS) commanding The PAF’s JF-17s are operational with
officer. He told AIN, “During the FCFs we
the SD-10 beyond visual range air-to-air
push the aircraft to the limit, right through missile (AAM) with a data link and initial
the complete envelope, to assess the han- mid-course guidance, PL-5EII infrared
dling qualities, checking the systems and short-range AAM, C-802 anti-shipping
aircraft performance.”
Once the FCFs are completed the PAF
then puts the JF-17 through a further
check flight. If there are no snags, the aircraft will be officially handed over.
PAC chairman Air Marshall Ahmer
Shahzad said, “Production of subassemblies
has already started for the first two 50 Block
3 aircraft, to be assembled next year, and
will be followed by another 12 in 2021, 2022,
2023, and 2024. We will assemble eight dual-
seaters this year, followed by 14 in 2020, and
the remaining four in 2021.”
Building the JF-17 since 2009 catapulted PAC into the serious business of
fighter production. PAC has already built
a high-speed aerial target and is close to A large number of weapons that could be
the completion of an indigenous UAV.
integrated on to the JF-17 by customers were

Block 3 Jets

The JF-17 Block 3 enhancements will
involve new avionics, including a helmet-
mounted display and a holographic
wide-angle head-up display, better electronic warfare systems with integrated
self-protection kit, as well as a missile
approach and warning system, an increased
payload, and more sophisticated weapons
like a fifth-generation short-range air-toair missile. It will be the ultimate JF-17, and
with an AESA radar, will have the capability
to employ longer-range weapons and track
multiple aircraft simultaneously.

Having flown around 100 hours of test and evaluation sorties, the first JF-17B to be delivered
to Pakistan was having an air-to-air refueling system fitted in mid-April.
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A decision on a new AESA radar for the
Block 3s is expected by year end. There
are now three Chinese contenders, while
Leonardo’s Grifo-E is still on the table.
Nanjing Research Institute of Electronics Technology’s KLJ-7A is being
marketed by China Electronics Technology Group Corporation in air- and
liquid-cooled options. The second contender comes from Leihua Electronic
Technology Research Institute (LETRI),
another air-cooling AESA known as the
LKF601E. AVIC has thrown its weight
behind this option and claims it was
the first air-cooling radar. Replacing the
JF-17’s original KLJ-7 is simply a case of
taking out the old system and inserting
the new one. The PAF’s Flight Test Group
is currently working the options.

on view at Zhuhai air show last November.

missile, and a stand-off capability courtesy of its Indigenous Range Extension
Kit integrated with the Mk80 series of
general-purpose bombs. The PAF chief of
air staff recently told AIN that the JF-17
is better than many contemporary aircraft
in three areas, but would not provide any
more details, although the air-to-sea
mode is undoubtedly one of them.
At IDEF 19, held in Istanbul in early
May, an Aselsan source confirmed that
deliveries of the first of 50 Aselsan targeting pods for the JF-17s will commence
“within a few months,” which will provide
the JF-17 with a laser-designator capability, working with JTACs on the ground in
the air-to-land integration role.
Air Commodore Rashid Habib, JF-17
deputy chief project director, told the
audience at the IDEAS 18 Air Power
Conference in Karachi that the JF-17
had flown 40,000 operational hours.
He added that the JF-17B would be
fitted with a missionized rear cockpit
for combat training and operations,
a three-axis fly-by-wire kit, and a
fifth-generation advanced short-range
air-to-air missile.
n

Morocco has key role in aerospace supply
by Peter Shaw-Smith
The situation regarding the sale of the
Bombardier facility in Morocco, which has
been tied to the fate of another Bombardier facility based in Belfast, Northern Ireland, was clarified to AIN by a Bombardier
official June 1 in the run-up to the Paris
Air Show. Although a sale to a third party
appears inevitable, the intention seems to
be that Morocco and Belfast will remain a
key link in the OEM’s supply chain.
“Bombardier decided to focus investment on its business jet activities and
trains,” a Casablanca-based Bombardier
Aviation spokeswoman told AIN. “Following a strategic review of its aerostructures and engineering services business
segment, it intends to sell its Belfast and
Morocco sites based on the strong offering we have in our operations.
“The Morocco site plays, and will continue
to play, an important role in Bombardier’s
supply chain. It is a world-class aerostructures facility with an extremely competitive
cost. It has grown the business to a workforce of around 400 highly skilled employees. We are confident that the proposed
sale will provide new opportunities for our
operations and our future. We will maintain
and grow our strategic presence in Morocco
to enhance our position and develop the
Moroccan aerospace ecosystem.”
Work currently being carried out in
the Moroccan facility includes wing components for Bombardier’s CRJ regional
aircraft, such as flaps, slats, ailerons, and
winglets, as well as the complete engine
nacelle; fuselage sections for the Learjet
70/75, floors for CRJs and Globals, Challenger 650 emergency doors and some
subassemblies for different programs, in
addition to the MRO activities. Several
facilities are located in Belfast, including
engineering, fuselage and wing production, and MRO.
“In addition to Bombardier programs, we
have signed a contract with Airbus for the
A320neo thrust reverser,” she said. “Development is ongoing in Belfast. Design and
fabrication will be undertaken in Belfast,
but the assembly will be done in Casablanca. This represents a major long-term
contract on a high-volume platform. We are
recognized as a global leader in aerostructures, with unique end-to-end capabilities
through design and development, testing
and manufacture, to after-market support.
“Belfast and Casablanca have seen a
significant increase in work from external
customers in recent years. With Bombardier and third-party customer’s contracts,
we are sure that both sites have a long and
bright future.”
“Following the announcement of Bombardier to divest its aerostructures activity in Belfast and Morocco, I continue to
be confident in the future of the site in
Casablanca,” Stephen Orr, senior executive v-p and general manager of the
Morocco manufacturing center, told

Bombardier is confident its current facilities in Morocco and Belfast will continue to flourish.
AIN. “Our growth and development have
been steady and future contracts that are
already in place ensure that this site will
continue on its journey to world-class status as an aerostructures provider in conjunction with the Belfast facility.”

Impressive Statistics

Morocco’s aerospace industry can point
to impressive statistics. From 2014 to
2018, sales increased 33 percent to $1.2
billion, the workforce grew 55 percent to
15,500, the number of companies grew 30
percent to 130, and the percentage of local
integration into the global supply chain
grew from 17 to 29 percent. “Morocco…
is ranked number five among the most
attractive countries for suppliers [worldwide] and number one in Africa,” Ali Seddiki, director of aerospace industry at the
Ministry of Industry, Investment, Trade,
and Digital Economy, said last year.
Addressing the topic of “Opportunities in Aerospace Industry in Morocco”
at a seminar in Japan last November, he
said Morocco was strategically located
and was the closest African country to
both Europe and the U.S. The North
African nation claims monthly average
labor costs of $330, compared to $2,300
in Spain. Around 75 percent of European
import transit moves through the Straits
of Gibraltar. Casablanca was the numberone hub between Europe and Africa, with
1,200 flights a week, he said.
Morocco’s high-value and diversified
supply chain today has installed capacity in MRO, aerostructures, engineering,
machining, sheet metal working, and electrical wiring.
According to the International Monetary Fund, Morocco’s nominal GDP
was expected to be $129 billion in 2019,
a growth rate of 4 percent. In 2016, the
U.S. was Morocco’s fourth-largest export
destination, in local currency terms, after
Spain, France, and Italy. As a result, some

90 new companies are expected to join
Morocco’s aerospace sector by 2021, with
turnover expected to more than double
to $2.6 billion.

Boeing Ecosystem

In only two years, Boeing claims to have
reached out to more than 250 existing
suppliers to further its goal, shared with
the kingdom, to create an ecosystem of
aerospace suppliers in Morocco, Caroline
Tourrier, communications manager for
France and North Africa at Boeing International Corp., told AIN.
“We are also engaged in other activities to share information about Morocco’s aerospace industry and its talented
workforce, as well as government investments and incentives for Boeing suppliers
to consider operations in Morocco,” she
said. “Already, nine suppliers, both direct
and indirect, have taken advantage of the
partnership and are now in position to be
very competitive in the aerospace industry with Boeing and other OEMs. Recently,
two suppliers—Hutchinson and TDM
Aerospace—were awarded contracts to
supply directly to Boeing.”
In total, supplier engagement has progressed rapidly in support of meeting the
Kingdom of Morocco’s and Boeing’s shared
goal of creating 8,700 jobs and $1 billion in
economic impact by 2028, she said.
“Royal Air Maroc operates a domestic
network throughout Morocco and serves
more than 90 destinations across Africa,
the Middle East, Europe, North America,
and South America, with a fleet of about
50 Boeing airplanes, including 737s, 767300ERs, and 787s,” she said.
“RAM has taken delivery of five 787-8s,
the last one in December 2016. Subsequently, they have ordered four 787-9s,
as well as four 737 Max 8s, and they have
converted a former 767 passenger airplane
into a Boeing Converted Freighter, [delivered to] the airline in April 2018.
n
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Stelia showcases
its bespoke seats
Bespoke first class and business class
seats—developed for Airbus and
Turkish Airlines—are among the aerostructure products and specialties
Stelia Aerospace (Hall 2a, A252) is
highlighting at the 53rd International
Paris Air Show. Stelia unveiled in April
a connected passenger seat demonstrator for the Airbus Connected Cabin
at AIX (Aircraft Interiors Expo), which
followed the February announcement
of its selection by Turkish Airlines to
provide bespoke business class seats
for the carrier’s newly ordered B787-9
and A350-900 airliners.
A follow-on to the connected pilot
seat Stelia introduced two years ago, the
connected passenger seat offers operational efficiency, an enhanced customer
experience, and improved services,
according to the Toulouse, France-based
Airbus subsidiary. “This new connected
passenger seat demonstrator again displays Stelia’s capacity to develop stateof-the-art products, integrating the best
technology and latest innovations to
continuously improve passenger comfort
experience as well as airline operations,”
said Stelia Aerospace‘s vice-president of
cabin interiors, Thierry Kanengieser.
The connected passenger seat allows
real-time monitoring of hardware performance and big data analytics, enabling
improved maintenance cycles and
scheduling, and boosting operational
efficiency. The possibility of offering
frequent fliers pre-sets for the seat environment promises an improved onboard
experience. Meanwhile, data monitoring
and processing can help airlines better
understand passenger needs, providing
a pathway for service enhancements.
Kanengieser pointed out these service
improvements help build loyalty and
relationships while increasing revenue
opportunities.
For Turkish Airlines, which claims to
fly to more countries than any other in
the world, Stelia is developing “Full Flat,
Full Access, Full Privacy” seats tailored
for the carrier. The seats provide real
full-flat long beds; a 44-inch seat pitch
and generous footwell; and adjustable
dividers between alternate rows of center seats to customize the privacy level.
All seats provide direct aisle access.
They also offer more stowage space,
integrated reading lights, and a large
meal table, while the interior trimmings
of each are being given a touch of luxury
with Alcantara padding, a material used
to fit the interiors of sports cars. Stelia
promises a more “personalized and
interactive” inflight entertainment experience via an 18-inch full high-definition
touchscreen monitor. Turkish Airlines
has ordered 25 each of the widebody
B787-9s and A350-900s.
J.W.
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Avionica’s satcom terminal
enables faster alternatives
by Matt Thurber
Avionica is developing a new airborne satcom terminal that works on Inmarsat’s
SwiftBroadband network. The new terminal, expected to be certified next year, will
give operators an alternative to Iridiumbased satcom. It offers much faster service,
claims the company, along with the operational and safety communications provided
by Avionica’s satcom terminals.
SwiftBroadband operates in the L-band,
which suffers less interference due to
weather conditions versus higher-speed
Ku- and Ka-band networks, explained
Sean Reilly, vice president of business
development for Avionica, a GE Aviation
(Chalet 144) company. Compared to the
original Block 1 Iridium network, which
offers system speeds of up to 2,400 bits
per second (bps), SwiftBroadband offers
more than 300 Kbps. “It’s drastically
faster,” he said, “about 100 times faster.”
Reilly explained that the higher speed
makes it easier to move larger amounts
of data on and off the aircraft, including
engine information, weather data, along
with operational and safety communications. “We start making that a really connected aircraft,” he said.

Remove HF?

Avionica is planning to develop a satcom
terminal for the new Iridium Next satellite network that will operate at much
higher speeds than Block 1. However,
many operators prefer the opportunity
to have dual-dissimilar satcom terminals.
With one Iridium- and one SwiftBroadband-based terminal on board, it
might soon be possible to remove both
high-frequency radios that are required
for oceanic routes. “There is a movement
toward that,” Reilly said. “Part of that is
getting in front of that [with these new
products] and providing a dual-dissimilar
product that fits in our architecture.”
The SwiftBroadband terminal will
be about the same size as Avionica’s
four-channel Block 1 Iridium system,
which is two inches high, nearly four
inches wide and seven inches long.

An advantage of Avionica’s terminals
is that these can be mounted close to
the aircraft’s external antenna, then
connected via lightweight Ethernet cable
to Avionica’s Aircraft Interface Device
installed in the electronics bay near the
flight deck. “This minimizes weight and
[allows] ease of installation,” Reilly said.
Avionica also announced it has
received EASA supplemental type certificate (STC) approval for its miniQAR
MkIII quick access recorder, avRDC
remote data concentrator, and avCM 4G
cellular module. The STC makes it easier for operators in most of the world to
install these products without having the
extra work of getting a local engineer to
create a data package and submit paperwork to EASA. “In a retrofit market, having an STC is very much appreciated by
the airlines,” said Reilly.
To help customers maintain secure
communications, Avionica has also
received FAA approval for cybersecure
connectivity and application hosting
for its aviONS onboard network server.
This STC is expected to be validated
soon by EASA. The aviONS system is an
open-architecture design, and it bridges
three aircraft domains while preventing
security breaches.
“We provide a cybersecurity layer,”
Reilly said, “and give the airline the
ability to get a date from the control
domain [for example, GPS information] and pull it into the airline services
domain, and even pass it to the passenger services domain for satcom to move
off the airplane.”
Another benefit of aviONS is that
it allows operators to securely upload
Arinc 615 navigation database updates
directly into the avionics, instead of
using antiquated floppy discs and a
data loader. This can be done via cellular service or even satcom and can even
be set up for older aircraft without a
data loader. “It meets all FAA and EASA
requirements around cybersecurity
parameters,” he said.
n

The approved
model list STC
(AML/STC) for
Avionica’s aviONS
Onboard Network
System includes
almost 250 models
from Airbus,
Boeing and Cessna,
among others.
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FAA STCs RoadRunner EFI on A109/119
Astronautics received U.S. FAA supplemental type certification (STC) for
installation of its RoadRunner drop-in
replacement electronic flight instrument (EFI) aboard Leonardo A109/119
helicopters. EASA and National Civil
Aviation Agency of Brazil approvals are
expected to follow for these helicopters,
while customer shipments, available
through Astronautics’ authorized dealer
network, have already begun. The STC
follows TSO approval announced earlier
this month.
Designed to reduce operating and
maintenance costs, the RoadRunner is
made to replace five-inch ADI and HSI
electromechanical units. The unit is
embedded with increased safety functionality that is found on modern EFIS,
including HTAWS and synthetic vision.
This comes with a “really big weight savings,” said Astronautics president Chad
Cundiff, estimating that it could amount
to 15 pounds per flight deck.

One of the key aspects for the RoadRunner is that it was designed for ease
of installation. It comes with a wiring
adapter harness and fits into existing
slots for electromechanical units. “You
are not cutting panels or running wires
all over the aircraft,” Cundiff said, adding
that the installation could take place in a
day or two.
Astronautics owns the initial STC on
the A109, but already had begun preproduction shipping to customers and/or
installation centers for development of
STCs on other aircraft, he said.
The company (Hall 3, Stand A40) has
lined up a worldwide network of 16 dealers, some of which will be working on
STCs. Cundiff believes the initial STCs will
involve aircraft such as the Bell 212, 412,
and 214, as well as the UH-60L Firehawk.
United Rotorcraft selected the AFI 4700
RoadRunner EFI for two of its Firehawks
operated by the Ventura County Fire
Department in California.
K.L.

Kaman’s surface treatment line is computer-controlled, with automated loading and immersion.

Kaman adds new surface
treatment techniques
by James Wynbrandt
Kaman UK (Hall 3, U.S. Pavilion D118)
announced at the Paris Air Show a £1 million (€1.2 million) investment in its Darwen
site in the UK for a new chemical treatment
line offering enhanced surface treatment
techniques for the aerospace industry.
The new computer-controlled line has
fully automated loading, immersion, and
transfer capabilities through the 3-foot,
5-foot, and 8-foot baths, and Kaman
expects to have NADCAP accreditation
for the line by year-end. Its line already
has NADCAP-approved penetrant flaw
detection and spray/bake paints, as well
as primer equipment.
“There is a huge demand for treatments capability in the industry and this

line will deliver an efficient and costeffective solution,” said Kaman UK managing director Christopher Morris.
Kaman’s range of special processes
includes chromic acid anodizing, chemical
conversion coating (Alocrom 1200), acid
pickling and cleaning of titanium, vac blast,
zinc spray, welding, and paint finishing.
It plans to introduce tartaric/sulphuric
anodizing (TSA) to further upgrade its
surface treatments capability. TSA is a
replacement technology adopted by the
aerospace industry to meet EU mandates
for the reduction of hazardous materials
in the working environment, while providing comparable levels of coating quality and corrosion protection.
n
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Airbus adds UAL to list of
Skywise data analytics users

Leonardo, Diamond debut
special-mission platform
by Beth Stevenson
Leonardo and Diamond have jointly introduced a new maritime surveillance version
of the latter’s DA62 aircraft fitted with a
surveillance radar and tactical mission
system. The DA62 Maritime Surveillance
Aircraft (MSA), which is making its public debut this week at the Paris Air Show
(Static A6), is being targeted at operators
that—particularly those in South America,
Africa, and the Asia-Pacific—wish to carry
out intelligence missions but do not have
the budget to buy bespoke alternatives.
The platform will include Leonardo’s
Gabbiano Ultra-Light TS radar, integrated
with its Airborne Tactical Observation and
Surveillance (ATOS) system. Other options
for the configuration include Leonardo’s
Sage electronic support measures and Spider communications intelligence systems.

Fabrizio Boggiani, senior vice-president
of airborne sensors and mission systems at
Leonardo Electronics, told AIN that not all
countries have the budget to buy top-end
dedicated surveillance aircraft, but they
still have requirements for border security,
for example, so need something to provide
this within budget. The companies are
additionally exploring potentially offering
it on a services basis, which can make operation of the aircraft even more affordable.
Leonardo (Chalet 244) was previously
selected to provide ATOS on the Beechcraft
King Air 350 for Ecuador and an undisclosed
African country, as well as by Italy for integration on the ATR72. “We have experience
working with other partners, but we consider ourselves well placed in doing this
with Diamond,” Boggiani said.
n

Daher taps students for new innovations
Daher Aerospace (Static Display B4), the and system aspects, as well as provide
French manufacturer of TBM turboprop sin- insights from the pilot and passenger pergles, is highlighting at the Paris Air Show its spectives, said Daher head of innovation
recently launched student innovation com- strategy Cédric Eloy.
petition, the “General Aviathon,” aimed at
The winning team will receive a cash
developing technologies that could make
prize of $5,000 and the potential to partner
its aircraft more autonomous, intelligent, with Daher in deploying their technology.
Daher listed several potential topics that
and connected.
The contest is conducted through could be covered in the General Aviathon,
Daher’s Silicon Valley-based innovation pro- including “How can the TBM be improved
gram, Armstrong by Daher, which “is tasked with embedded artificial intelligence”;
with accelerating our parent company’s “What kind of vocal assistant could be reldigital transformation,” said Daher head of evant to its pilots”; “How the TBM can be
digital strategy Florent François, “and there given real-time computing capacity”; and
is no better way than harnessing Silicon Val- “Which technologies would improve the airley’s imagination and capability for a future craft’s performance.”
transformation of the TBM aircraft.”
Selected teams will move forward to the
Daher’s competition challenges student test and presentation phases before a final
teams to develop computing capabili- pitch and determination of the winners, to
ties, artificial intelligence processes, and be announced at the National Business Aviother software. Mentors are available to ation Association Convention (NBAA-BACE)
tutor students on the TBM’s operational
in October in Las Vegas.
J.W.

United Airlines has signed on for Airbus’s
Skywise platform that tracks aircraft data
for enhanced predictive maintenance and
engineering capabilities. Skywise enables
airlines to store, manage, and analyze data,
as well as benchmark against trends of other
airline users. The open-ended platform has
built-in flexibility for users to develop and
implement their own analytical products.
The system connects with the Palantir
Foundry data integration platform that
United began using in 2018. The combination
of the two, said Praveen Sharma, United
v-p of digital products and analytics, “will
allow us to maximize the performance of
our Airbus fleet by analyzing the best data
we have available and using those insights
to continuously improve our operation.”
Airbus (Static Display C4) launched
Skywise in 2017 and more than 70 airlines
are now connected to the platform.

U.S. NSA certifies Engage combat
aircraft training encryptor

Cubic Global Defense has received
certification from the U.S. National
Security Agency for its Engage KOV-135
air combat training system miniature
encryptor, which means it can now be
requested by international customers.
This follows the granting of an interim
approval to operate, under which the system
secured classified data during the Secure
Live, Virtual, and Constructive Advanced
Training Environment-Advanced Technology
Demonstration (SLATE-ATD), a 40-month
effort that concluded in September that
used U.S. Air Force F-15Es and U.S. Navy
F/A-18/Fs; F-16 and F/A-18 simulators; and
constructive computer-generated elements.
The Engage KOV-135 protects classified
data throughout this type of training, and
during SLATE-ATD it demonstrated multiple
independent levels of security in this live
constructive virtual training environment.
Cubic said that the small size, low power
consumption, and high speed of the
system enables its use on fighters for the
testing, for which they were embedded
in modified P5 combat training systems/
tactical combat training system pods.

Elbit enhances Condor longrange oblique photo system

Elbit Systems has introduced new
capabilities to its Condor long-range
oblique photography (LOROP) system,
including the incorporation of artificial
intelligence and more types of electrooptical/infrared sensors. The new Condor
MS integrates visible and near infrared
(IR), medium-wave IR, and short-wave
IR cameras into the system, which
alongside new algorithms and geolocation
capabilities provide it with the ability to
identify multiple targets at higher rates.
According to Elbit (Chalet 198), the
system provides a combination of multispectral capability, effective stabilization,
and auto image enhancements to extend
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the coverage of the system in both day
and night and adverse weather conditions.
The company is the prime on a number
of LOROP efforts that have used the
Condor because of the low weight and
size of the system, Elbit said. LOROP is
integrated on aircraft such as the F-16
A/B/C/D/I, F-4, Sukhoi Su-30 and Boeing 737.

PPG showcases ‘breakthrough’
solar radiation blocking tech

Calling it a “breakthrough technology,”
PPG Coatings (Hall 2B F94) arrives at the
Paris Air Show on the heels of unveiling its
Solaron Blue Protection (SBP), an aircraft
window coating capable of blocking 99
percent of UVA and UVB radiation, as well
as more than 50 percent of High-Energy
Visible (HEV) light, according to the U.S.
company. Incorporated into PPG’s windows
during manufacture, the technology can be
applied to both cabin and cockpit windows.
UV radiation exposure increases about
11 percent every 3,000 feet of altitude
gain, the company said. “At flight altitudes
for jet aircraft, the radiation threat is
approximately three times the exposure
at sea levels,” said PPG global director,
aerospace transparencies Brent Wright.
SBP offers “comprehensive protection
in the most threatening part of the
UV and blue light portions of the light
spectrum,” he continued, providing the
enhanced protection for those onboard
“with no sacrifice to their outside view.”
The technology is on display this week
at PPG’s Paris Air Show exhibit (Hall 2b,
Stand F94), as well as on the flight deck
of the Airbus A321LR at static display C4.

Tarmac Aerosave advances
aircraft recycling technology

Tarmac Aerosave—a subsidiary of Airbus
Group, Safran Aircraft Engines, and
SUEZ—has taken a step forward in aircraft
recycling, this time presenting technology
that makes the entire process mobile.
Having dismantled and recycled 150
aircraft and 130 engines over the past 12
years, Tarmac Aerosave has become a
world leader in aircraft recycling thanks to
its use of a cutting gantry and vast storage
areas spread over three European sites. The
gantry is used to cut the wings and fuselage
in a controlled way with a diamond wire
after decontamination operations (removal/
sorting of equipment/cabin materials) have
been completed. The entire system requires
no heat and is environmentally friendly.
Due to growing demand caused by
fleet renewal, Tarmac Aerosave continues
to develop new systems, like a cutting
tunnel for civil and military narrowbody
aircraft. After disassembling the wings,
the fuselage is cut into sections and
recycled the same way as the sections
produced by the cutting gantry.
To meet increasing requests for aircraft
recycling anywhere in the world, Tarmac
Aerosave also has designed mobile and
autonomous systems that can cut up a
single-aisle aircraft fuselage in just a few hours.
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Pilot Report Airbus A220

Airbus takes small narrowbody to next level
by Stuart “Kipp” Lau
When Airbus entered into a partnership
avionics. For the pilot, the main purpose
jet than any other airliner. The main difwith Bombardier to take a majority stake of this advanced technology is to reduce
ference is a leap towards simplicity, safety,
in the C Series program in October 2017, workload and enhance safety.
and highly integrated systems.
the European airframer added a brand
To experience the aircraft firsthand,
new 100- to 150-seat single-aisle aircraft AIN was invited to Wichita, Kansas, to fly
Technical Flight Evaluation
to its lineup. Since this tie-up, Airbus
an A220-100. Before the trip to Wichita, a A few days after the familiarization course
has pushed the former C Series program familiarization course was completed in in Montreal earlier this month, I would
beyond the imagination of most observ- Montreal that included a complete com- again find myself in the cockpit of an
ers. Closing in on total orders for 550 puter-based training program and simu- A220. This time, I visited the flight test
aircraft, the rebranded Airbus A220 is lator training.
center in Wichita to fly FTV-2 — the secnow demonstrating its efficiency by surFrom the start, I soon learned that the ond A220-100 prototype.
passing its original fuel savings and direct A220 is light years ahead in technology,
The crew for our test flight comoperating cost estimates with operators
automation, and operating philosophies
prised of experimental test pilots Caparound the world.
than earlier jetliners. In fact, the FBW sys- tain Dave Lewandowski and Captain
This clean-sheet design was devel- tem and Rockwell Collins ProLine Fusion Andy Litavniks and flight test engineer
oped to tackle the lower end of the
avionics on the A220 are more closely Mark King. Following our preflight briefAirbus and Boeing lines, the A318 and related to the new Global 7500 business
ing, we walked out to the flight line to
737-600, respectively. The final green
light was given to the C Series program
when the Pratt & Whitney PurePower
PW1000G geared turbofan family was
introduced—this development offered an
“out-of-the-box” fuel savings of 15 percent.
Aerodynamic efficiencies and the use of
advanced weight-saving material bumped
the savings up to 20 percent over legacy
airliners in this space.
There are now 72 Airbus A220s in service
with five operators. Available in two sizes,
depending on configuration, the A220-100
seats between 100 and 130 passengers and
the A220-300 has 130 to 160 seats.
Several key features differentiate the
A220 from legacy airliners. Considering that most aircraft in this class were
certified 20 or more years ago, the A220
takes full advantage of advanced technologies, including Fadec-controlled geared
turbofan engines, a fly-by-wire (FBW) The Airbus A220 cockpit features a five-panel Rockwell Collins Pro Line Fusion avionics
flight control system, and fully integrated suite, and side-stick fly-by-wire controls.
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begin preparing the A220 for the flight.
For the preflight, I joined Lewandowski
to complete the walk-around inspection.
For the most part, the walk-around is
like any other airliner. However, as we
approached the PW1525G, the large fan
section and contoured composite blades
really stood out. The PW1525G is the highest-power variant available for the A220100 and is rated at 23,300 pounds of thrust
with an additional 5 percent reserve.
With the preflight complete, we settled
into the cockpit. The A220 flight deck is
huge—and it’s clean, uncluttered, and
provides a great workspace.
The Rockwell Collins ProLine Fusion
avionics are the heart of this cockpit. Five
large 15.1-inch LCD display units take center stage; each is configurable to meet a
pilot’s needs based on phase of flight. An
optional HUD for both the captain and
first officer is available that replicates the
symbology from the primary flight display,
easing the transition to an outside view
and reducing training requirements.
On this flight, Lewandowski sat in the
right seat to guide me through our test
card, while Litavniks served as a safety
pilot in the observer seat and gave valuable
input and assistance. Smith, the flight test
engineer, provided additional performance
data when needed. I occupied the left seat
during the three-hour evaluation flight.
Engine start on the A220 is fully
automated. The start sequence is initiated by placing the engine start switch
to “run” and everything from normal to
non-normal starts is completed automatically. Total start time for both engines
was just under three minutes. Next, we
shut down the APU, performed a flight
control check, cleared the ground crew,
and were ready to taxi.
Taxing the A220 out of the flight test
center to Wichita Dwight D. Eisenhower
National Airport’s (KICT) Runway 19R
took little effort. The aircraft with idle

thrust taxied at a manageable speed and
the electric brakes and nose steering were
responsive, but not too touchy.
Weather for the flight was typical
for Wichita in the spring—VFR with a
high broken layer of clouds and strong
southerly winds from 180 degrees at 15
knots, with gusts to 24. Takeoff weight
was 107,700 pounds—about 80 percent
of mtow—with 20,950 pounds of fuel
onboard.
Cleared for takeoff, I lined the aircraft
up with the centerline and advanced the
thrust levers to 55 percent N1. Once the
N1 stabilized, I further advanced the
thrust until the autothrottle engaged.
Acceleration was brisk and the airspeed
soon reached Vr. I then increased back
pressure on the sidestick—less than a
half inch of travel—and pitched towards
the “pitch target marker” on the attitude
direction indicator.
During the climb or any other phase
of flight, when hand flying the pilot must
adjust the pitch trim as speed increases or
decreases. On the airspeed tape, there is
an “FBW trim speed bug” that is the cue
to identify the speed that the aircraft is
trimmed for in manual flight.
When the autopilot is engaged, the
pitch trim is automatically adjusted. Maximum allowable pitch, according to the
flight envelope protections, is 30-degrees
nose up and 20-degrees nose down,
though this is further limited during takeoff for tailstrike protection.

putting on the oxygen mask and I extended
the spoilers to the maximum position; in
less than a minute and a half we were level
at 15,000 feet—the average descent rate
was approximately 9,000 fpm.
Next, we would demonstrate the
A220’s low-speed handling characteristics
and FBW high-alpha protections (HAP).
To begin, the aircraft was configured with
landing gear down and Flaps 4. I then
began trimming the FWB trim speed bug
and set the MCP speed to 124 knots (Vref
at this weight). At 124 KIAS, I rolled the
aircraft to the right and left at 45 degrees
of bank. At this speed and configuration,

practically everything. During this demo,
I would pull on the sidestick to the soft
stop and then further aft to the hard
stop. The aircraft was not pleased with
my actions.
First it provided a visual warning on
the airspeed tape, followed by an aural
warning (“Speed, Speed” and then “Stall,
Stall”) and finally a tactile nudge and the
lowering of the nose to decrease the angle
of attack. It was not possible to stall due
to the aircraft’s FBW HAPs.
Additional demonstrations of the
HAP included adding bank, a dynamic
approach to stall with max thrust and a

FBW Demos

In roll, the FBW system has neutral spiral stability up to 30 degrees of bank, and
once established the aircraft will maintain
its bank once the sidestick is released.
Above 30 degrees of bank, the aircraft
has positive spiral stability, meaning that
when the sidestick is released, the bank
will return to 30 degrees. The maximum
allowable bank angle is 80 degrees, which
is controlled through flight-envelope
protections.
Hand flying the A220 is extremely
precise. Once the aircraft is properly
trimmed, the A220 through its FBW system is rock solid. During the evaluation
flight, I hand flew the aircraft up to FL280,
and it was nearly effortless.
Level at FL280, the next item on our
agenda was to demonstrate the emergency descent mode (EDM). EDM is an
automatic function that is active above
25,000 feet. In the event of a rapid depressurization (cabin altitude above 14,500
feet), EDM activates.
EDM automatically engages the autopilot and autothrottles (if not already
engaged), selects 15,000 feet on the
mode control panel (MCP), and resets
“7700” in the transponder. Next, the system will reduce the thrust levers to idle
and begin a descent near Vmo/Mmo. The
pilots only need to don oxygen mask and
deploy the spoilers.
To demonstrate, Lewandowski lifted
the guarded EDM switch and manually
selected it. At this point, we simulated

These images of the Airbus A220 demonstrator show its relatively large cockpit windows
and escape hatch, left engine nacelle and two-plus-three cabin seating arrangement.
the aircraft was responsive, with no signs
of aerodynamic buffeting.
Continuing with the HAP demo, I next
turned off the autothrottles and reduced
the thrust levers to idle for a wings-level
approach to stall. In pitch, the A220’s sidestick has a soft and hard stop. The main
differences between the hard and soft is
the level of angle-of-attack and load protections provided. To reach the hard-stop
requires an additional 16 pounds of force
to move past the soft stop.
By design, HAP will reduce the angleof-attack to maintain control regardless
of what you can throw at it—and I tried

final attempt in the clean configuration.
In each case, I would pull aft on the side
stick to reach the hard stop and get the
same result—no aerodynamic stall.
Recovering from the airwork portion of
the flight, Lewandowski negotiated with
ATC to obtain a clearance to the Kansas
City International Airport (KMCI) for
an autoland demo. Kansas City Center
accommodated the request with direct
routing to KMCI and a climb to FL290.

Autoland

With the approach brief and checklist
complete, we were prepared for the
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approach into KMCI. The autoland land
function on the A220 provides approach
tracking, runway alignment, de-crabbing
(in a crosswind), landing flare, and runway tracking during rollout. Designed
to provide the highest level of approach
capability based on system status (automatic up-mode capability), there are no
different actions required by the pilots
when compared to a normal ILS approach.
Configured with landing gear down
and Flaps 4, we calculated a Vapp of 130
knots (Vref of 123 plus five knots for the
autothrottle and an additional two knots
for gusty conditions). The autopilot
and autothrottles performed flawlessly
during the entire approach, flare, landing,
and rollout, even with a slight crosswind.
Autobrakes and full thrust reversers were
used to slow the aircraft. Once clear of
the runway, we taxied back for another
takeoff and return to KICT.
Holding short of Runway 19L at KMCI,
we set up for a NADP-1 (close-in noise
abatement) departure with Flaps 2. Following a normal takeoff and climb, we leveled
off at FL230 for the quick trip back to KICT.
Descending into KICT, we planned
and set up for a normal hand-flown ILS
to Runway 19R. During the approach, the
autothrottle did a nice job maintaining
speed in gusty conditions—hand flying an
ILS using the HUD made it easy to track
the localizer and glideslope. Touchdown
was smooth, but a bit long since I initiated
the flare too early (a habit from my experience with the larger A300-600).
After taxiing back to the departure end of
Runway 19R, we set up for a Flaps 3 takeoff
and discussed and planned for a simulated
engine failure at 200 feet. After takeoff at an
airspeed of approximately V2 plus 10 knots,
Lewandowski reduced the right thrust lever
to idle. The aircraft yawed slightly to the
right, but quickly and easily I was able to
maintain runway heading.
During an engine failure, the FBW
system will sense the change in yaw and
apply rudder in the correct direction.
The system applies about half the rudder
required to maintain directional control
and the pilot does the rest.
On downwind, back to Runway 19R,
Lewandowski returned the right engine
to normal and I continued around the
pattern to perform my final landing without the aid of autopilot, autothrottles, or
autobrakes. The approach was flown primarily using the HUD for guidance and
the approach and touchdown were normal.
From a pilot’s perspective, the A220 is
a wonderful airplane that is safe, efficient,
comfortable, and a joy to fly. A recent Airbus study comparing accident rates over
the past 50 years shows that each generation of aircraft makes a substantial
improvement over the preceding generation. This study points to fourth-generation FBW aircraft with flight envelope
protection systems—like the A220—to
reduce the likelihood of a loss of control
inflight (LOC-I) by 75 percent. From my
view and the market’s acceptance, Airbus
has got a winner with the A220.
n
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French military to replace
light helos with H160M
French minister of the armed forces
Florence Parly yesterday introduced its
next-generation light joint helicopter
dubbed the Guépard, or Cheetah. Based
on the Airbus Helicopters H160M, the aircraft will be acquired under France’s light
joint helicopter (HIL) program, fulfilling
the replacement of all three armed forces’
incumbent fleets with a single type. The
army is replacing the Gazelle and Alouette III, the navy its Dauphin and Panther,
and the air force its Fennec.
Guépard has now been announced as
the new name for the H160M that was
selected in 2017 to fulfill the needs of
the three forces, which is a militarized
version of the civil variant that was
unveiled in 2015. A full-scale mockup is
being showcased this week at the Paris Air

Airbus picks
Thales FlytX
for H160M
by Matt Thurber
Thales has secured the first customer for its
touchscreen FlytX avionics suite, namely
the French defense procurement agency
(DGA) jointly with Airbus, which chose
FlytX for the future H160M Joint Light Helicopter. Thales is also studying the possible
application of FlytX in the future Tiger Mk.3.
The company launched the commercial
version of FlytX this week at the Paris Air
Show and the system is on track for certification in 2022, according to Guillaume
Lapeyronnie, marketing director for the
Thales Flight Avionics Business Line. Following the H160M installation, Thales
will target military then air transport and
business airplanes.
FlytX is the culmination of Thales’s earlier work on its Avionics 2020 program, and
the goal for the FlytX platform was “to create a gamechanger,” Lapeyronnie said. The
result is not just a flight deck filled with
touchscreen displays but a unique interface
that not only makes operating the avionics
more intuitive but adds artificial intelligence features to assist the pilots, especially
during high-workload conditions.
FlytX is based on four key pillars, he
explained. The first is reducing the avionics footprint by integrating computing hardware inside the displays instead
of connecting the displays to remotely
mounted circuit boards in an electronics
bay. This lowers size, weight, and power
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Show, on the French DGA procurement
agency’s stand, alongside other in service
types including the Tiger.
When the name was revealed, it was also
announced by Parly that the HIL program
has been accelerated from launching in 2022
to 2021, meaning that the deliveries of the
planned buy of 169 Guépards could begin
in 2026 rather than 2028. This is according
to the military planning act (LPM) 2019 to
2025, and includes 15 more examples than
what was listed in the previous LPM.
Presently, the DGA is outlining the
required performance characteristics of the
rotorcraft, while parallel upstream studies
being carried out are expected to advance
certain technologies, notably avionics
and radar. The first production example
of the H160 flew in December 2018, and

consumption by 30 to 40 percent compared to older avionics.
The next pillar is to focus on crew-centric
design, which lowers pilot workload and
training needs and improves situational
awareness. “We present only the right information at the right time,” he said. An example of this is the geo-referenced aircraft on
the moving map. By pressing on the aircraft,
a circular menu pops up, offering only the
options available to the pilot for that particular function. This includes a direct-to
option and flight plan.
Lapeyronnie said the third pillar is customization, which means that the aircraft
manufacturer has much more latitude on
selecting how the avionics in their aircraft
look and feel. “The OEM has the ability
to do their own solution and adapt FlytX
to their own concept,” he explained. “We
give them tools to do that.”
A key element that enables this is the
already certified Thales integrated modular avionics (IMA) technology, which is
embedded in FlytX. The OEM can modify

MARK WAGNER

by Beth Stevenson

The Airbus Helicopters H160M—shown here in a mockup form as the Guépard, or Cheetah, for French
military forces—is the company’s replacement for the AS365 and EC155 models.
certification of the civil variant is expected
to be achieved this year ahead of deliveries
to launch customer Babcock in 2020.
A single-fleet approach that is being
undertaken by France is expected to reduce
cost of ownership and acquisition, due to

the pooling of development costs and the
optimization of support including spare
parts. An early withdrawal of the aging fleets
will additionally provide savings of €100
million from the operational maintenance
currently required, the DGA said.
n

the look and feel of the avionics without
affecting the core system certification.
Also, third-party capabilities can easily
be hosted on separate partitions without
the need to add more hardware.
The fourth pillar is connectivity to
the outside world, but in a secure manner that protects the aircraft from cyber
intrusions while also allowing pilots to
use commercial products such as tablets
running aviation applications.
A unique new feature in FlytX is a “virtual
assistant” application using artificial intelligence technology. Lapeyronnie demonstrated how this works with an air traffic
control request for the pilot to change frequencies. FlytX captured the controller’s
vocal call and pulled up the new frequency
on a standby button on one of the displays.
All the pilot has to do is touch the button on
the display and slide it up to accept it, then
it becomes the active frequency.
In another demonstration, he showed
how FlytX can take a controller’s issuance
of a new route and display it as an option

on the moving map. But the artificial
intelligence can go further. By analyzing
weather conditions on the flight-planned
route, for example, FlytX can suggest a better route, then the pilot can select from the
available options by touching the route on
the display and accepting the new routing.
All of the work done by FlytX behind the
scenes also seeks to provide a more efficient
route that maximizes passenger comfort
and ensures on-time arrival. “This helps the
pilot to manage more efficiently,” he said.
If a pilot wants to see the whole flight
plan, FlytX pulls up a unique timeline view
of the flight plan. Pilots can touch an element on the timeline, such as a waypoint,
to manipulate or change it. Thales helpfully included the ability to set a notification to the pilot associated with a waypoint.
Embedded in FlytX is Thale’s software-based flight management system
(FMS), which opens up new opportunities
for the human-machine interface, making
it much simpler to incorporate new technologies like the many available in FlytX
into an avionics system. The FlytX demonstrator at the Thales pavilion (Static B1)
this week at the Paris Air Show includes
the touchscreen technology but also cursor control devices.
Pilots can interact with FlytX in the way
they feel most comfortable, although the
cursor devices aren’t needed in turbulence.
Thales has tested the touchscreens extensively in flight and in a six-axis simulator
to make sure pilots can manipulate the
displays in bumpy conditions. The displays
are fitted with anchor channels on the
sides so pilots can keep their hands steady
while accessing touchscreen functions.
The four 15-inch displays in the FlytX
demonstrator are suitable for larger aircraft
but Thales eventually will offer other sizes,
plus head-up or head-worn displays.
n

The Thales FlytX integrates FMS, terrain warning, and radio management into its displays.
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New-gen fighter
Airbus also unveiled a larger remote carrier design alongside the NGF.
In parallel, engine makers Safran and
MTU are developing an engine for the
NGF. A model being displayed this week
by Safran shows a thrust-vectoring design.
A notional future fighter cockpit screen
and head-worn system are also being
demonstrated at Le Bourget as part of the
French defense ministry’s display.
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GECAS inks deal for 10 Boeing 737-800BCFs
GE Capital Aviation Services (GECAS)
“Our leasing customers are very
exercised purchase rights on 10 Boeing pleased with the versatility and reliabil737-800 converted freighters (BCF) and
ity of these freighters,” said GECAS Cargo
added an option for 15 more yesterday at senior vice president Richard Greener.
the Paris Air Show. The latest batch of the “It’s enabling operators to replace aging
converted freighters—one of which sits on
freighters and meet the rapidly growing
display this week at the airshow—will go express cargo market.”
to GECAS operators sometime between
The announcement marked the third
2020 and 2024, said Boeing Global Ser- order from GECAS for the 737-800BCF
vices CEO Stan Deal.
since the launch of the program in 2016.
Boeing’s latest freighter offering GECASs now has placed orders and
involves conversion of 737NG passenger options for 65 of the freighters.
airplanes into cargo jets capable of carryBoeing delivered the first in-service
ing more payload—up to 23.9 tonnes—and 737-800BCF to GECAS leasing customer
more range—up to 2,000 nm—than previ- West Atlantic, of Sweden, last year. Boeing
ous standard-body freighters, according to has delivered fourteen 737-800BCFs
the company.
to date.
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The New Generation Fighter’s cockpit will
explore unique display configurations.
Following on from the two-year, €65
million joint concept study contract
awarded to Dassault and Airbus in January, the submitted industrial proposal
covers various teaming agreements and
a defined plan for the demonstration
phase. Working processes and commercial agreements are also outlined, as is the
transparent and fair handling of intellectual property rights. France’s Direction
Générale de l’Armaments is the contracting agency.
n

United Airlines opts for up to 39 E-Jets
Embraer captured an order from United
Airlines for up to thirty-nine 70-seat E175s
valued at $1.9 billion, should all options
be exercised, the Brazilian manufacturer
announced yesterday at the Paris Air Show.
United placed a firm order for 20 of the
airliners, with deliveries to begin in the
second quarter of 2020, and has options
on 19 more.
United Airlines will use the new E175 to
replace older 70-seaters currently in service with its regional partners. “The E175,
operated by our regional partners, has

proven to be an important part of our fleet
as we continue to grow our mainline airline
and provide an enhanced customer experience,” said United CFO Gerry Laderman.
The order boosts the cumulative number of E175s that Embraer (Chalet 286) has
sold to North American customers over
the past six years to 585. This has given
Embraer an 80 percent market share of
the 70- to 76-seat segment in the region,
the Brazilian airframer added. Firm backlog for the model stood at 196 at the end
of March.
K.L.

Mitsubishi taps partners for M100 tech
by Gregory Polek
Mitsubishi (Chalet 266) is meeting with prospective new strategic partners at the show
this week to help refine airframe changes
to the fuselage of the former MRJ70, now
branded M100, to allow it to meet the
86,000-pound weight limit required by U.S.
airline scope clauses. Scheduled for certification in 2023, the M100 would fly to a
range of 2,000 nm, while seating 88 passengers in a three-class configuration, requiring
Mitsubishi to seek advances to the airframe
to lower weight—including the addition of
new lightweight materials such as composites and different metallic alloys.
“There will be changes to the airframe,”
confirmed Bellamy. “New technologies
cost weight. So to save fuel on operating
the aircraft we have to add more weight.
The engine has weight, which means the
wing has to be stronger. So to achieve the
double-digit fuel burn efficiency improvement on the product we have to do some
other things to the aircraft—different
material selection and optimization, and
we will do those things.”

Engineers have also reduced the
M100’s cargo volume to gain more space
in the aircraft to carry more passengers—the MRJ70 accommodated up to
76 at 29-inch pitch—explained Bellamy,
who insisted that the airplane would still
carry more cargo volume than “the competition,” meaning the Embraer E175-E2.
Bellamy added that Mitsubishi would
reveal more details of the changes and
specifications this week at the show and

perhaps announce new or extended partnerships with suppliers.
The planned changes in the M100
would, in effect, create advances not yet
applied to the larger of the two airplanes,
the M90. During Monday’s presentation,
Mitsubishi showed a slide indicating
a prospective product designated the
M200. However, the company hasn’t yet
sufficiently “defined” that airplane to
offer details at the show.
n
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We believe flight is an engine for human progress.
Its magnitude both humbles and motivates us.
And every day, we rise to its challenges with
state‑of‑the‑art engines, dedicated service experts,
and generations of innovators working together
to transform aviation.
Flight unleashes the world to go beyond.
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